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Analysis of Environmental Factors in Japanese Red Pine Forest
producing the Fruit-body of Matsutake
1. The Change of Forest-composition, Light-intensity and the
Yield of Fruit-body in the Treated Matsutake Forest.

Mitimasa IWAMURA, Teruaki NISHIDA and Tatsuyoshi ISHIKAWA

In the past, some experienced producers of Matsutake ( Tricholoma matsutake
SINGER ) have thought and tried to increase Matsutake fruit-body. And they have
long known that cleaning thick sub-trees and shrubs and raking surface soil of
Matsutake forest were good for increment of fruit-body through their experience.

However, these methods have not confirmed so far by any scientific experiments.
We have studied on the environmental factors in Matutake forest since 1963. In this
paper we discussed how the composition of forest trees and the light-intensity of
forest interior were changed and how the yield of fruit-body increased by this tre-
atment for increment of fruit-body.

The experimental results are summarized as follows;

1. This experimental forest is one of the typical Japanese Red Pine forests
(Pinus densiflora SIEB. et ZUCC.) producing Matsutake fruit-body in Sanyo District.

The type of forest may come under the K(])-type*of Japanese Red Pine. In the
vertical composition of forest tree, Japanese Red Pine dominated.

There were few sub-trees and shrubs spreaded thick over the forest soil. This
characteristic composition is shown in Table 3 and Fig. 3.

2. The difference of forest composition between the control plot and the treated
plot is shown in Table 3,4. and Fig. 3,4. In the treated plot, 37% of shrubs were
cut down. The total crown-project area of all species in the treated plot was about
70% of that of the control plot through the growing season (July~Sept.) and the
microclimate was undoubtly changed by this treatment.

It may be considered that the local temperature, the underground temperature,
the humidity in forest, not to mention the light-intensity in forest, were changed
by this treatment.

3. The change of light-intensity in the treated forest and the control forest
through a year is shown on Fig. 5. A wide difference betweem them can be recogni-
zed in the growing season.
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4. In order to study on the yield of Matsutake fruit-body Ly this treatment, we
solved the regression equation between the diameter of fairy-ring and the number
of fruit-body from the data of the control plot and we determined the regression
line as shown on the Fig. 6. We may find that in the non-treaed forest, Matsutake
fruit-body will grow up under a rule. However, the fruit-body in the treated forest
will not grow up under this rule, and the tendency of fruit-body increasing on the

fairy-ring is recognized in this season.
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Table 1. Forest Soil
Location of |Above the| Angle of Bed Soil Soil Grade of | Class of | pH of
Sea Level| Inclination Soil Stru-
Forest (m) (degrees) Rock Texture | Type | cture Structure | soil
Kume-cho Sandy Moderately
Kumegun 240 0~20 Rhyolite Ba Medium | 4.7
Okayama Loam Developed
Table2. Compesition of Forest
Tree \ Shrub Litter
Height | Average Height Horizon
Main Species¥  Age DB.H. | Main species* Density (cm)
(m) (cm) (m)
Rr Ej V Pj Cb
Pd 60 9~11 20 2~15 | Denseness 2~3
Qs Jr Pv Ve
% Rr: Rhododendron reticulatum D.DON. Ej: Eurya japonica THUNB.
V : Vaccinium Oldhami MIQUEL. Pj: Pieris japonica D.DON.
Cb: Clethra barninervis SIEB.et ZUCC. Qs: Quercus serrata THUNB.
Jr: Juniperus rigida SIEB.et ZUCC. Pv: Pourthiaea villosa DECNE.
Ve: Viburnpum erosum THUNB. Pd: Pinus densiflora SIEB. et ZUCC.
Ip: Ilex pedunculosa MIQ. Rs: Rhus syevestris SIER, et ZUCC.
Rt: Rhus trichocarpa MIQ. Fs: Fraxinus sieboldiana BLUME.
Co: Chamaecyparis obtusa SIEB. et ZUCC. Rhs: Rhododendron serpyllifolium (A.GRAY)MIQ.
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Fig.2. Hythergraph of 10 year’s mean
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(1951~1960) in this District

Cj: Cleyera japonica THUNB.
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Table 3.Composition of Tree Species in Control Plot
(mean of three sampling plots 7 each area 5 X 4 m?")

~~__ Speciesx
Life ™~__ Pd Rr|Ej |V |Jr|Ip | Rs|Cb|Pj|Qs| Ve|Rt|Fs |Total| %
Form ™~
Tree 3 3 2.7
Sub-tree 3 1 2 6 5.4
Shrub 50 | 35 | 6 4 122 |1 111 102 91.1
Total 3|50 3%, 6 342,211,112 ]111 100.0
% 4.3/45.1181.5) 5.4| 2.7) 3.6/ 1.8| 1.8] 0.9 0.9 0.9‘ 0.9] 1.8} 100

*See Table 9

Table 4 . Composition of Tree Species in Treated Plot
(mean of three sampling plots “each area X 4 m2”)

Species* Treaéte: *
N PAd{Rr|Ej V| Jr|Ip|Cb|Pj|Ve| Co|Pv Rhs Cj|Total| % -ment
Form Ratio

Tree 3 1 4 5.7 133
Sub-tree 92 2 2.9 33
Shrub 32117 4 111,13 3|11 64| 91.4 63
Total 3217427111311 1381]1 70 | 100.0 63
% 4.345.8}24.4 5.7/ 2.8/ 1.4/ 1.4 1.4 4.3/ 1.4 4.3/ 1.4 1.4 100‘
* See Table 2 *x Numbers of Tree Species in Treated Plot to

Numbers of Tree Species in Control Plot

Y 13 5 X7
Fig. 3 .Quadrat Chart in Control Plot Fig. 4. Quadrat Chart in Treated Plot
(scale 1 /80) (scale 1 /80)
Tree species; Tree species; Voo 10, 23, 24, 30.
Rr--1,2,6,7,8,9,10, 57, 58, 67, 68, 70, Rre-1,2,9,11,12,14, Jr oo 4,7,18,89.
11, 25, 26, 28, 33, 71,72,78,74, 82. 18,22,25,26,29, pg...... 5, 97, 98.
34,39,43,44,45, pj -.....3,4,15,37, 38. % _ Pj -8
a8 v g agarer, B 618 18I0 oo,
. 65, 69,76, 77, 39, 40, 41. 59. 55 20, 21, 34, 85, 36, P 3
78,79, 80, 81, 83, 606360 37. Vo8l

84, 85.
I 518,19, 20, 91, Jr - 29, 59.
29,93,24,30,81, Pd----- 42,51, 66, 75.

35, 86,50, 53,54, Rs------56.
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1 Control Forest

Photo.

Photo.2 Treated Forest
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