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Fig. 1 Distribution of organic matters
in Chamaecyparis obtusa forest.
June, 1976. The thickness of A,
layer was measured every 1m
point. Numbers in the figure in-
dicate the thickness of A, layer,
cm.
<> : more than 4cm in thickness
{__:less than 1cm in thickness
@ : standing tree of Chamaecyparis

obtusa
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ERT, LF BOFRELEESHERD A Bo Eah
FEVZEE L, HA BOMBREICS ABEOEIMMSRS
Nio SEEMET A B & FHEEZE L IS 2 M8
Moz 1:1&720, HEREMED HBEld 646.9
/2,500 cm? L1557z,

LF Bic&ENsMBERL, BOoEHNEATINI
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[l {12h, A BMENE LE BT MBS
i, Ay BT ZHIBEIT MIE LIS H - 72,
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W LE & HA BIC EF LTV 2 B[R #D 51
72o

Table 1. The amounts of organic matters and roots in the Chamaecyparis

obtusa forest.

Organic matters were collected from every layer by 50 X 50 cm
square frame in October, 1973. The amounts of organic matters

and roots, dry weight, g/2,500 cm?

E—— Thickness of Ay layer B | T
o — 2~3cm 3~5cm Average
Organic matters and roots - - R R

Decomposing needles, LF layer 317.8¢g 365.5¢g 34l.6¢g
Raw humus, HA horuon 289.9 320, 8 305. 3
Total amount of c)rgamc matter 607, 7 | 686, 3 646.9
Fine root in LF 1ayer 17.9 | 10,5 14,2
Root in HA horizon ' 34,2 } 58.0 46,1
Total amount of roots ‘

(<,~

52,1 68. 5 ‘ 60. 3
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Table 2. The higher fungi occurring in Chamaecyparis obtusa forest and
their amount in 1973. The fruit bodies of higher fungi were
collected through 1973, mainly in autumn. Sampling area : 160 m?
- T i N ] A N b ¢ i
- e ‘ N o Number of L welo
Fungal species Function ! Substrate fruit body Dry weight
_ B} ‘ ‘ _ - - L
Lycoj)eydon gemmaz‘um ‘ bdptoph} te | Wood 4 0.80g
Corzolus @erszw!ar ‘ baprophy > | Wood 7 1.80
Colljbu Sp. ‘ Saprophs te | Twig 22 1,80
Mycena sp. | Saprophyte | Branch 5 0. 05
Discomycetes [ Saprophvte | Branch — —
Total 5 spec1es i Sapropﬁyte 5 species | 38 1 4,45
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Fig. 3 Horizontal distribution of soil microorganisms in A; horizon of
Chamaecyparis obtusa forest. Oct. 1, 1973.
Soil samples were collected from 10 points with 2 m interval. Seil
microorganisms were isolated by dilution plate method on the
media; Waxsman’s modified medium with rose bengal and soil
extract media.
F : Fungi, x10% B : Bacteria, x10° A : Actinomycetes, X105,
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Fig. 5 Soil microorganisms with different characters in the
surface soil. Soil samples were collected from HA and
Aj horizons of soil profile in June, 1974. Soil micro-
organisms were isolated by dilution plate method on the
media as following : The basal medium used in the ex-
periment was 10.0g glucose, 2.0 g NH,NQ;, 1.0 g KH,PO,,
0.5 g MgSO,-7 HyO, 0.5 g peptone, 0.5 g yeast extract. 20.0g
agar. Glucose was exchanged with 5g cellulose, 1g
tannic acid, 10g starch or 5g chitin. NH/NO; was ex-
changed 2.0g with (NHy)2SO,, 2.0g NaNO;, 2.0 g NaNO,
or 2.0g Casein hydrolysates. pH was adjusted by 1N
HCl or 1N NaOH solution.
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Fig. 7 Microorganisms in the rhizosphere of Chamaecyparis obtusa.
The tree roots and soil samples were collected from HA horizon
in Chamaecyparis obtusa forest on July 29 and Oct. 20 in 1974.
Rhizosphere microorganisms were isolated by dilution plate
method after the washing of roots with sterilized water. The
media used were the same as described in Fig. 5.
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Soil Microbial Flora and the Litter Decomposition Process

in a Chamaecyparis obtusa Forest

Yoshito YamseD, Makoto Ocawa® and Kazuhiro Ismizuka™®

Summary

Soil microbial flora and the litter decomposition process in a 45 year-old stand of a Cha-
maecyparis obtusa plantation were studied in Takahara vama prefectural forest, Tochigi Pref.
The density of Chamaecyparis obtusa was about 2,000/ha. There was no formation of under-
story vegetation except for a few herbs because of the compact forest canopy. The soil was
brown forest soil Bp type of volcanic ash.

The differentiation of the Ay layer such as the LF, and HA layers and their thickness
varied with the microtopography and the inclination of slope. On the steep slope no formation
of the Ay layer was recognized, but there was a thick and compact Ay layer formed on the
level ground. However, in narrower areas on the level ground the distribution of litter was
relatively even.

The decomposition of needles, which were separated into fragments soon after the litter
fall, progressed slowly. The raw humus accumulated as a compact layer with high acidity.
The transformation from raw humus to humic substances in the mineral soil was retarded
by the lack of litter decomposing higher fungi. The flora of higher fungi were scarce in the
forest of Chamaecyparis obiusa, and no kinds of ectomycorrhizal fungi and larger mushrooms
could be collected from this stand.

The fine roots with VA mycorrhizae were growing up to the Ay layer, and the amount of
fine roots in the A, layer was more than that in the surface horizon of the mineral soil.

The distributions of soil microorgansms were examined by the dilution plate method on
GPA with rose bengal and soil extract media. The horizontal distribution of soil micro-
organisms in the A; horizon was relatively uniform. Bacteria and actinomycetes were domi-
nant at all points which were selected at random. Soil fungal florae were poor either on the
colony number or on the species composition at every point.

Soil bacteria and actinomycetes decreased continuously from the A, layer to the mineral
soil horizons according to the depth of the soil, but fungi decreased abruptly in the mineral
soil horizons. The patterns of vertical distribution were different among the groups of micro-
organisms.

Soil microorganisms in the HA and A; horizons were isolated by the dilution plate method
on the media with different carbon and nitrogen sources. Lignin decomposing microorganisms
except for Penicillium sp. were not isolated on the tannic acid medinm. Actinomycetes utiliz-
ing chitin were more numerous in the HA horizon than in the Aj, but the fungi and bacteria
were less numerocus than actinomycetes in both horizons.

Bacteria and actinomycetes utilizing organic nitrogen such as casein hydrolysates were

more numerous in the HA horizon and decreased in the A; horizon. However, the micro-
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organisms utilizing nitrate and nitrite increased in the Aj; horizon.

Microorganisms in the rhizosphere of C. obfusa exhibited a seasonal variation, and the
bacterial population decreased in the fall. The number of nitrifying bacteria in the A; horizon
were less than those in the arable field, but an increase was recognized on the steep slope in
the fall.

The soil microbial flora and fungal flora in the C. obfusa forest are simple and scarce
because of the lack of understory vegetation, acidification of surface soil and the abnormal
accumulation of litter on the forest floor. The soil ecosystem of this forest seems to be extraor-

dinary compared with the microbial florae in other forests.
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B : Fresh fallen needles of Chamaecyparis obtusa in LF layer.

, D : Decomposing needles in LF layer.
F : Decomposed needles including the fragments of dead roots in
LF to HA layer.

G : Chamaecyparis obtusa plantation 45 year-old stand.

H : Soil profile in Chamaecyparis obtusa stand.
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