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Studies on the Distribution of Micro—fungi in Pine Forest Soil.

7. Characters of Micro-fungus Population in Mineral Soil.
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Table 1. Frequency of isolation of micro-fungi in pine forest soils.

Frequency of isolation | TYPE of vertical
Fungi distribution
‘Mineral soil] A, patterns
% %

Penicillium spp. 9% - 96 o (F-H)
Mortierella sp. P 93 13 m
Trichoderma viride 87 96 o &)
Mortierella spp. 85 46 o &
Spicaria sp. 1 85 6 Im.
Cephalosporium sp. W1 84 93 o (F-H)
Mucor ramannianus 82 96 o (F-H)
not identified (?5) 61 1
Bisporomyces Sp. 60 85 o (F-H)
Aspergillus sp. B 40 1 ik
Dematiaceae (sp. 3) 40 1 T m
dark sterile mycelium 34 69 I @M
Absidia sp. 1 28 | 12 o
Oidiodendron spp. 25 | 9 |
Sphaeropsidales 22 67 I @
Spicaria sp. 5 19 37 o (F-H)
Spicaria sp. 4 19 0 m
Papularia spp. 18 68 I OL-F
Gliocladium spp. 15 12
Verticillium sp. W-Ac 15 39 1 (F-H)
Spicaria sp. 2 15 36 n (F-H)
Pestalotia spp. 12 66 1 L-F)
Fusidium spp. 7 12
Gliomastiz sp. 7 0
Cunninghamella spp. 6 10 o
Oidiodendron sp. 1 6 0 m
Humicola spp. 6 3
Aspergillus spp. 4 1
Cladosporium spp. 4 43 I @
Monocillium sp. 4 37
Hyalopus spp. 4 26
Fusarium spp. 3 4
Spicaria sp. 7 3 0
Cylindrocarpon spp. 3 0
Mucor spp. 3 30 1 (L-F)
Cephalosporium spp. 3 14
Calcarisporium sp. 1 0
Acrostalagmus spp. 1 35 1))
Spicaria sp. 3 1 0
Absidia sp. 2 1 13
Septonema spp. 1 4
Chaetomium spp. 1 2 I L-F)
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Fig. 1. Frequency distributions of fungal
counts (left) and relative densities(right)
in organic horizon (upper) and mineral
soil (lower) of pine forests.
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Table 2. Physical and chemical properties of the soil.

Block T il m

upper part|lower part|upper part%lower part [upper part|lower part
Volume weight 69.2 60.4 57.7 75.8 57.5 64.5
Porosity % 70.7 74.2 75.4 68.2 76.8 73.4
Air capacity % 10.2 19.0 25.5 17.3 22.0 19.8
Water-holding capacity % 58.9 51.6 45.7 47.9 50.7 50.9
Moisture content of fresh soil?% 25.9 33.5 40.9 40.5 50.6 46.9
Carbon (C) % 2.9 2.1 3.3 2.9 2.4 2.6
Nitrogen (N) % 0.10 0.08 0.12 0.14 0.11 :0.10
C/N 29 26 28 21 22 26 -

Table 3. Micro-fungi isolated from mineral soil of pine stand.

Block I i} | I

\\ o L+ T L U L

Fungi Pt 2|12 |1 |z|1]2|1]2]|1]z2

Absidia sp. 1 [k

Mucor ramannianus 4 11 6 1 11 4 7 3 7 5 1

Mortierella spp. 18 9 1 16 10, 17, 5 8 36 6 9 4

Mortierella sp, P 127 172 95| 168 166 86 43 19, 174{ 121 58 61

Cunninghamella sp. 2

Trichoderma viride 15 26 29 3 1 23 10, 7 26 13 17

Penicillium spp. 42 35 28 63 75 86 40I 37 33 31 39 51

Aspergillus sp. B 1 3 8 1 2

Cephalosporium sp. W1 12, 17| 23 52 16| 12 11 6| 8 59 12

Spicaria sp. 1 13! 2! 4 15! 34 12, 10 2 2 11 17 10

Spicaria sp. 2 . 5 2 5

Spicaria sp. 4 2 1 3 1 2 2

Spicaria sp. 5 2 7

Verticillium sp. W-Ac 10 7 1 1 2

Oidiodendron sp. 2 1 1

Monocillium sp. 2 1

Gliocladium roseum 92

Cephalosporium spp. 2

Papularia spp. 3| 6 3 7 5 6

Bisporomyces sp. 4 22, 9 3 3 22 16 7 11 22 7

Dematiaceae (sp. 3) 1 6 2 2 2 4 4 6

Dark sterile mycelium 2 7 2

Hyaline sterile mycelium 2 1 2 2 14 17 4

Sphaeropsidales 2 2 2 8

Sphaeropsidales (W2) 2 2| 2, 7

Pestalotia sp. 2

not identified (?5) -~ ~ *| 6! 2 2 9 7 4 3 2 2 1

Fusarium sp. 2

Suppressed by others 30 11 30 60 24 13| 15 14 20 49 37 12

Total 291 273l 249 430, 354 263 187 135 320! 313 282I 195

* Upper part of slope, **  Lower part of slope. #*k 103, per gram of dry soil.
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Table 4. Frequency of isolation of micro-fungi from 12 samples.
Frequency 12 11 10 9 8 7 6 5 4 3 2 1
Number of species 4 4 1 0 1 0 4 1 1 2 2 6
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Table 5. Physical and chemical properties of two soils.

Black soil Brown forest soil
sample 1 sample 2 sample 1 sample 2
Volume weight 48.2 40.1 78.5 60.0
Specific gravity 2.37 2.33 2.54 2.42
Water-holding capacity % 126.6 169.6 69.4 116.2
Moisture content of fresh soil % 77.5 97.5 33.8 40.0
Mechanical compositions
Sand % 35 28 44 50
Silt % 25 30 36 17
Clay Yo 40 42 20 33
Carbon % 11.8 13.3 3.5 3.9
pH 5.3 5.1 4.7 5.0
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Table 6. Micro-fungi isolated from mineral soil horizons of black soil and
brown forest soil.
N@ Black soil Brown forest soil
Fungi Plot 1| 2 3 4 1| oz | 3 4
Absidia sp. 1 3.5 *
Mucor ramannianus 4.4 3.2 16.9 70.5
Mortierella spp. 5.2 30.0 35.6 23.5 9.6 16.9 31.8 3.2
Mortierella sp. P 64.0 87.9 74.1 92.8
other Phycomycetes 4.7
Trichoderma viride 26.1 38.6 26.7 28.2 6.4 14.1 6.4
Penicillium spp. 62.6 12.9 71.1 28.2 22.4 13.6 38.8 38.4
Cephalosporium sp. W1 36.5 8.6 40.0 23.5 6.8 14.1
Spicaria sp. 1 ‘ 5.2 12.9 13.3 9.4 22.4 12.8
Spicaria sp. 2 ! 14.1 6.4 3.2
Spicaria sp. 4 3.2 30.4 56.5 25.6
Spicaria sp. 5 5.2 4.4 9.4 3.5
Gliocladium roseum 5.2 14.1
Monocillium sp. 9.6
Fusidium sp. 3.5 3.2
Oidiodendron spp. 4.3 17.8 18.8 12.8 3.4 35.3
Oidiodendron sp. 1 5.2 12.9 4.4 128.0 155.5 70.6 48.0
Gonatobotrys sp. 5.2
Cephalosporium spp. 5.2 18.8
other Moniliaceae 4.7
Bisporomyces sp. 10.4 4.3 13.3 14.1
Leptographium sp. 4.7
Humicola sp. 4.4
Gliomastix sp. 3.2
Chloridium sp, 5.2 |
Dematiaceae (sp. 3) i 4.3
Dark sterile mycelium 15.7 4.4 6.4 16.0
Pestalotia sp. 4.7
Thielavia sp. 4.7
Hyaline sterile mycelium 4.4 3.2 3.4 3.5 28.8
not identified (?5) 6.4 | 3.2
Suppressed by others 20.9 8.6 26.7 28.2 44.8 50.7 105.9 102.4
Total ‘ 213.9 137.1 271.1 254.1 342.4 385.3 525.9 393.6

* 2108, per gram of dry soil.
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Table 7. Effect of fairy ring of Tricholoma maitsutake on micro-fungus

population (Okayama soil).

Normal soil Fungal zone igflied e of fungal
Fungi TYPE
Nos. * % Nos. % Nos. %

Absidia sp. 1 o 1.1 0.3

Mucor ramannianus i 4.4 1.2 1.0 0.3 2.0 1.4
Mortierella spp. o 2.2 0.6 1.0 0.7
Mortierella sp. P m 252.4 714 350.0 95.6 103.1 72.3
Trichoderma viride 11 4.4 1.2

Penicillium spp. I 19.8 5.6 1.1 7.8
Cephalosporium sp. W1 i) 7.7 2.2 8.1 5.7
Aspergillus sp. B m 2.2 0.6 2.0 1.4
Spicaria sp. 1 m 25.2 7.1

Papularia sp. I 1.1 0.3

Bisporomyces sp. I 1.0 0.7
Dematiaceae (sp. 3) il 6.6 1.9 4.0 1.1 2.0 1.4
Pestalotia sp. I 1.1 0.3

Dark sterile mycelium I 1.0 0.7
Hyaline sterile mycelium 3.0 2.1
not identified (?5) 5.5 1.6 3.0 0.8 1.0 0.7
Suppressed by others 19.8 5.6 8.0 2.2 7.1 5.0
Total 353.4 366.0 142.6

* 103, per gram of dry soil.
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Table 8. Effect of fairy ring of Tricholoma matsutake on micro-fungus
population of control soil and rhizosphere soil (Hiroshima soil).

Normal soil Fungal zone igilge of fungal
Fungi TYPE :
C. S R. S.* C.S. R. S. C. S. R. S.

Absidia sp. 1 o 4.0
Absidia sp. 2 I 2.8
Mucor ramannianus I 2.1 19.7
Mortierella spp. I 13.4 5.6 4.0
Mortierella sp. P m 70.3 219.3 47.0 71.3 41.5 27.4
Trichoderma viride I 4.1 11.2 1.0
Penicillium spp. o 13.4 101.2 3.0 3.4 4.0 3.9
Cephalosporium sp. W1 i 7.2 25.3 4.0 6.8
Verticillium sp. W-Ac I 2.8
Spicaria sp. 1 m 9.3 28.1
Spicaria sp. 5 i 2.8
Monocillium sp. 2.8
Aspergillus sp. B m 14.5 78.7 1.0
Spicaria sp. 4 m 7.2 5.6
Oidiodendron sp. i) 2.8 2.0
Bisporomyces sp. | 2.1 5.6
Dark sterile mycelium 1 2.0 2.0
Hyaline sterile mycelium 2.8
Sphaeropsidales (sp. W2) 1 2.1
Not identified (?5) 2.1 11.2 1.0 3.9
Suppressed by others 1.0 28.1 3.0
Total 149.0 556.8 71.0 81.5 48.5 35.2

* C. S. : control soil, R. S. : rhizosphere soil.
#2103, per gram of dry soil.
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Summary

The characteristics of the composition of the fungus population in pine forest soil
and some factors affecting the fungus population of mineral soil such as relief, soil
types and macro-fungus (Tricholoma matsutake) were investigated by dilution plate
method.

The composition of the fungus population was discussed with frequency of isolation
of each member in relation to the patterns of vertical distribution. Data were obtained
on 94 samples for organic horizons and on 67 samples for mineral soil horizons.
Results shown in Table 1 and Fig. 1 indicated that the micro-fungus population of
mineral soil was composed of fungi which belonged to TYPE Il and TYPE I of
vertical distribution patterns, whereas that of organic horizon was composed of TYPE
I and TYPE II. Then, the fungus population of the mineral soil could be analysed
with quantitative relationship of these two types.

The survey of horizontal distribution of micro-fungi in a stand indicated that although
the distribution of fungi was heterogeneous among positions sampled, there existed
apparent differences in fungus populations between the upper and the lower part of the
slope. Fungal counts of TYPE IIl were greater in the upper than in the lower part of
the slope (Table 3, Fig. 3 and 4).

The differences of the micro-fungus populations in soil types were also shown on
the examination of black soil and brown forest soil (Table 5 and 6). TYPE II was
more dominant in black soil, whereas TYPE III is in brown forest soil (Fig. 5).

Moisture conditions of the soils could be an important factor contributing the observed
phenomena.

The fairy ring of Tricholoma matsutake markedly affected on the fungus populations
(Table 7 and 8). Almost all fungi were restricted in fungal zone and inside of it
where soil was drier than normal soil. The rhizosphere of pine roots in fungal zone
were poor in microfungus population, whereas rhizosphere effect was apparently
observed in normal soil.



