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Fig. 1 Distribution of litter in Fagus crenata—Fagus japonica

forest. June, 1973.

The thickness of Ay layer was measured every 1m point.
Numbers in the figure indicate the thickness of litter, cm.

Table 1.

Fagus japonica stand
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The amounts of litter and roots in Fagus crenata—

Thickness of A, layer .
Litter and roots 1~2cm 3~4 cm 4~5cm Average
Fresh fallen leaves in L layer 130,78 146,18 139,28 138.68
Raw humus in F layer 77.7 130.6 158.7 122, 3
Organic matter in HA horizon .

(depth O~5cm) et | TS | @ | %8
Total amount of litter 276.8 355.2 419, 8 350, 5
Roots in A, layer 1. 7.3 12.5 7.0
Roots in HA horizon 41,6 37.2 31,9 36.9
Mycorrhizae in surface soil 6. 8.6 9.2 8.0
Total amount of roots 49,1 53,1 53,6 51.9

Litter was collected from every layers by 50 X 50 cm squar

e frame before litter fall in October, 1973. The

roots were extracted from the sample of litter. The amounts of litter and roots, dry weight, /2,500 cm?,
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Fig. 2 Decomposition of litter in Fagus crenata—Fagus japonica forest.
Sampling : November, 1974 and June, 1974,
Litters on the forest floor were collected by 50 X 50 cm square
frame. Decomposing leaves and others were divided into four
fractions by sieving. The litters in HA and A; horizons was
extracted on the sieves by washing. The litter decomposition
patterns were shown by the percentages of each fraction per
total weight,



Table 2. Ecological characters of higher fungi.

WERBBIHEHE 83145

Fruit bodies were

from June through November in 1973

'Number Dry
Species name Function | Substrate or host |of fruit| weight | Habitat
- " body (g)
Mycena luteopallens S fruit of Fagus 335 0.95 A,
Mycena pura S leaves 8 0.20 F
Mycena haematopus S wood 1 0.25 Ay
Mycena sp. S leaves 3 0. 05 L
Mycena sp. S leaves 8 0.15 1,
Mycena sp. S leaves 1 0.05 L
Hygrophorus leucophaeus S raw humus 5 0.08 F
Collybia sp. S raw humus 12 1.25 F
Collybia sp. S raw humus 7 0. 40 F
Oudemansiella vadicata S wood, root 1 0.15 A-B
Clitocybe infundibuliformis S leaves, raw humus 79 10, 40 F
Clitocybe fragrans S | leaves, raw humus 2 0.15 F
Lyophyllum sp. S raw humus 3 0.18 F
Rhodophyllus sp. S raw humus 8 0. 85 i
Agaricus sp. S raw humus 1 0.15 F
Hydnum repandum var. album S raw humus 1 0.05 F
Corilus versicolor S wood 27 2,20 A,
Polyporellus sp. S wood 8 0.85 A,
Leotia lubrica S humus 14 0. 40 HA
Leotia sp. S humus 1 0.05 HA
Peziza badia S humus 6 0.15 HA
Discomycetes S humus 1 0.05 HA
Lycoperdon gemmatum S wood, root 2 0.15 A
Laccaria laccata SM Fagus 17 0. 45 HA
Russula emetica M Fagus 18 3.10 A
Russula densifolia M Fagus 2 1.55 A
Russula cyanoxantha M Fagus 1 0. 40 HA
Russula sp. M Fagus 1 0. 50 HA
Lactarius chrysorrheus M Fagus 3 0.20 HA
Amanita pantherina M Fagus 2 0.65 A-B
Amanita verna M Fagus 1 2. 35 A-B
Cortinarius collinitus SM Fagus 1 0.10 F
Cortinarius salor SM Fagus 20 1.90 FH
Cortinarius sp. SM Fagus 1 0.15 F
Cortinarius sp. SM Fagus 1 0.15 F
Cortinarius sp. SM Fagus 1 0. 10 FH
Cortinarius sp. SM Fagus 3 0.70 FH
Cortinarius sp. SM Fagus 2 0. 35 FH
Leccinum sp. SM Fagus 1 1.00 FH
Inocybe sp. M ? 2 0.05 A
Inocybe sp. M °? 3 0.05 A
Inocybe sp. M ? 2 0.05 A
Inocybe sp. M e 2 0. 05 A
Inocybe sp. M ? 3 0.15 A
Cantharellus sp. M Fagus 5 0. 05 A

mTotaI species number : 44, Saprophyte, S : 23 species.

Mycorrhizal fungi with saprophytic activity, SM

number of fruit bodies : 625. Total weight of fruit bodies : 33.06g. Survey area : 168m?

Habitat : soil horizons.

colony : there was no formation of thick mycelial layer.

mat : mycelial layer was

strand : it has no developed inner structures. rhizoid : root like structure connecting with the base of fruit
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collected in Fagus forest M, fFALLEIS, fad D fu 3

B S WD LTl
Mycelial structure in | oocyrrence of fruit body HIEEEBD 11 A I & FE A TE AR 60%

soil or Substrate
T, TONER6HD DS

colony smdll sporadical
mat larger gregarious ITD, WEEBZO BOET H -7, 11
colony larger fascicul?ted Ao itk 6 A0 OMRD AR bDT
colony small sporadical
colony small , sporadical HY, 6AD AL ST ZDED D E
colony small : sporadical BRIBEAEPDD Bt o HUTOD
mat, mycelial strand gregarious
mat, mycelial strand 1 gregarious WAC2VTH 6 AL RIFALHEES -
mat, mycelial strand gregarious 1o
colony, rhizoid } solitary B
mat larger fairy ring or gregarious HERURRR O MR R E & 5 &, SYIRISIATS
mat larger | fairy ring or gregarious T LTED, A BOE XD Efiic Xk
mat small gregarious o . . .
mat larger : gregarious S THDBIENEEAE b oI &8
mat larger | gregarious Hirb .
mat small greganous 3 mZ M
colony larger fasciculated
colony small fasciculated 168 m? O JHERBAIC 54 Uz m%E
? gregarious iz Table 2 OED Tdb 1o 1973 4ELE
? gregarious
? gregarious DHDOPEFRERETH 505, AT 44 7,
? gregarious 5SHT03 BN 4T, HTEE 40
colony, rhizomorph gregarious
mat, mycelial strand gregarious THotco COETHEBOIZEAEN<Y
rhizomorph sporadical 2 EIE LTS, BEOZ OO,
mat, rhizomorph sporadical ) . L
rhizomorph sporadical Mycena, Collybia, Russula, Cortinarius,
rhizomorph | sporadical Inocybe 13 E DB TH - 72, FD HEEHIC
-
Cdfﬁ;ﬁﬁﬁfmlj ixiﬁgf BN TEEELRT 5 bOBE <, ]
rhizomorph ‘ sporadical FEEN LR MELEL- OB H
mat, mycelial strand gregarious P
mat, mycelial strand gregarious °
mat, mycelial strand | gregarious FRIRRIDE I 5 1 DR T F DOEDL S
mat small ! sohta?fy S B w AT T 4 (Mycena
mat larger ‘ gregarious
mat larger gregarious luteopallens) T, 335 KICTiE Lico IRNT
? gregarious YIS LIS FTE B A v & 4 (Clitocybe
mycelial strand sporadical
? sporadical infundibuliformis), KMEFTHEDOH T 5
9 sporadical 2 i (Corilus versicolor), ¥ JUJEFHIC
? i sporadical
9 sporadical ARy 24 (Lycoperdon gemmatum)
? : sporadical MED ST, BREO TR V4447
colony small gregarious

(Laccaria laccata), ¥ 7 _= % /5 (Russula

: 7 species. Mycorr};irz;;l' fungi, M : 14 species. Total ) .
emetica), LTYF TURY B EFF
thick and the mycelium occupied a certain area. mycelial

body. rhizomorph : it has the developed inner structure. (Cortinarius salor) %7 -720
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Fig. 3 Fruit body occurring positions
and colonies of higher fungi. Fruit

T OWERBATHRE SN L BFERE Z

bodies of higher fungi were col- <3 5 A 24 (Polyporus tuberaster), & A -
lected and recorded in 1973. Dotted R )

lines show the colonies of major =F V7 2y (Amanita rubrovolvata), 7 7 -
species. The fungal species and = 2 (Calostoma japowicum), 7 % 3 4 r

their ecological characters are
shown in Table 2. (Lampteromyces japonicus), F4 0 Ry RV Z
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Fig. 4 Horizontal distribution of soil microorganisms in A, horizon of
Fagus crenata—Fagus japonica forest., Oct. 1, 1973.
Soil samples were collected from 10 points with 2 m interval. Soil
microorganisms were isolated by dilution plate method on the media ;
Glucose peptone plus rose bengal (GPA) and soil extract media.
F: Fungi, X108, B: Bacteria, X105, A : Actinomycetes, X105,



— 80 — HERBEMTHE F4 S
Colony number/1g dry matter BETE O PTE BP EEOZ N HA, Ay BEU Ay
1050 IO BlCkEnE <, BETARLI, MR HA & A
Ao 2t N /-’ BicEbh, A BUTTRABINIS T, ARE
N ~
ap’ N 3 HA B S BEICOES X T REAE DD ETHD
Bacteria X 106 N, BE25em FTHELE,
——==Fungi X 10° N N
........ Actinomycetes X 106 (3) EBIBCEETIWMAEDDBRE
60 HA [E& Ay BICER T AMEYZ WL A THEE
HA ' T5E, Fig 6 IORT XS ICHET 5 BEMHLK &
A CEIS iz, MIBHONEEAE LTELLHLONTNE L
c 10
.g Azo HERH-EH (Soil extract) T, HA BTHE & B
2 EARERIEL, Ay BTREEND HA B3
= 20_
B A EDD DI 5 e DITL BT, HRBEIHEDS Ui,
B
—F, RRESEROw — XY AT v a— A .
30r Bacteriax 107 <7 b v (GPA) T kB HA Bic £ <,
“"“'FungiX1O3 . : i " e el
______ . 5 Ay BTHO Lc, o STEDRHIT 28 LI BROBHL
40 Actinomycetes X 10
depth HINLDO—PIIIIETHEE L BOEBEREC L
cm
Fig. 5 Vertical distribution of soil DL ERTEP ST,
microorganisms on the soil ) = VORI P o I S B 8 v =
profile in Fagus crenata—Fagus
japonica forest. Oct. 1, 1973. B4y B (Tannic acid) T3 HA & T 4IRHA,
Soil samples were collected
from each soil horizon, and B, MORESE RICHE LD, Ay BTIHARRE,

EABETIREAELD G o fehs, KIREEBEEE D Uiz,

Syl

VA

MR
H¥a

T%»
5o

£ <,

TV

el 71: o

- jj:

DA
720

microorganisms were isolated
on the same media as descri-
bed in Fig. 4.

e DBERICIT TN I,

7 (Starch) AFIHT % gL HA JE§&
MEXO D, HABID A BTE ot 7 47V %F
HKIREIE HA BTEZL A BTOR 5

FF v (Chitin) £33 2 Figiid HA B

HHEM I v — R EDRT B

o720 SRREDBK, BPOBBLEOFT VREE UTHIRE

B EA VUK SR
TRRABT & SRIREE I D13 - 72,
T=TReER (NH) 2575
THiEREE R

RO, MEREER (NOy) %

(Casein hydrolysate) % F)F 3

SOREE, HE,

(NOs) ZHMMN9 M HA BTE <,

RS 5 d01d HA Bl

Penicillium sp. ©1FERT &5 572,
wva~2& (Cellulose) % 4rifd 5 MBI HA B
D& SR X IE—RAIRIEMT

Ay BOWFTHEEEIO &S ote, TVvI v e

pea

A BTESIZE S, RMRBEEMBET HABLD Ay B

R -ThHashTnsEEbLIL
sk %_)(C/J JAga

BERE OIS HABE AL BT

Ay JBTHEA L, B R RBIC & Rk
Hond, Ay Bicods lEL



X10°

Colony number/1g dry matter

12 4

S
;

(]
I

o

&
1

~N

TF e A RTFRBMRO GG & IR UM - LR - G5 -- 81 —
180
- W

HA

x10%

12 4

Colony number/%g dry matter

104

A

N1l o ¢ [H ] ED

FBA FBA FBA FBA FBA FBA FBA BA
Soil Tannic- Cellulose Starch Chitin  Cdsein  NHq NOj3 GPA
extract acid Media hydrolysate

18.4
161

351
5513

Ay

- Jrﬂrﬂw,ﬂ

FBA FBA FBA FBA FBA FBA FBA F FBA
Soil Tannic Cellulose 5tarch Chitin  Casein NH4 NO3; GPA NO,
extract acid Media hydrolysate

Fig. 6 Soil microorganisms with different characters in the
surface soil. Soil samples were collected from HA and
A; horizons of soil profile in Oct. 1973. Soil micro-
organisms were isolated by dilution plate method on the
media as following : The basal medium used in the ex-
periment was 10.0 g glucose, 2.0 g NH,NO;, 1.0 g KHgPO,,
0.5g MgSO,-7Hy0, 0.5g Peptone, 0.5g Yeast extract,
20.0g agar. Glucose was exchanged with 5.0 g cellulose,
1.0 g tannic acid, 10.0 g starch or 5.0 g chitin. NH;NO; was
exchanged with (NH,),SO,, 2.0g NaNO,, 2.0g NaNO; or
2.0 g casein hydrolysates and 0.5 g peptone was removed.
pH was adjusted by 1N HCI or 1N NaOH solution.
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Fig. 7 Microorganisms in the rhizosphere of Fagus crenata.

The tree roots and soil samples were collected from HA
horizon on July 29 and Oct. 20 in 1974. Rhizosphere micro-
organisms were isolated by dilution plate method after the
washing of roots with sterilized water. The media used
were the same as described in Fig. 6.
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Fungal and Soil Microbial Florae in the Natural Stand

of Fagus crenata and F. japonica

Makoto Ocawa™, Yoshito Yamse® and Kazuhiro Isuizuka®®

Summary

Fungal and soil microbial florae and litter decomposition were investigated in a natural
stand of Fagus crenata and Fagus japonica forest in Tochigi Pref. The thickness of the A,
layer was estimated at points with 2m intervals in a quadrate settled in the stand. The
distribution of the A, layer was not uniform depending on the microtopography and the distri-
bution of understory vegetation like bamboo shrubs and grasses. Litter was collected by a
50 X 50 cm square frame according to the thickness of the A, layer in the quadrate and divided
in to several fractions with sieves of 5, 10, 20 and 32 mesh in June and November. Litter de-
composing patterns were figured by the percentages of each fraction to the total weight of
litter. The patterns were the same without distinction of the thickness of the A, layer and
seasons. It seems that the decomposition of litter in this stand has been progressing normally
compared with that in the Chamaecyparis obtusa stand previously reported®, The patterns
were common to those of other deciduous leaved trees.

Concerning the litter decomposing processes, two distinct processes were recognized : white
rot and brown rot. The white rot process was led by some hymenomycetes like Clitocybe infundi-
buliformis and Collybia spp. which formed the larger colonies, Shiro, from the F layer to the
L layer. In this stand, white rot areas covered most of the forest floor. On the other hand,
brown rot which was led by filamentous fungi and bacteria was distributed irregularly.

Fine roots and mycorrhizae of the Fagus species were collected by the same frames used
for litter according to each soil horizon and extracted from the litter by washing. The distri-
bution of fine roots and mycorrhizae varied with the thickness of the A, layer. These
amounts increased in the F layer at the points with a thick A, layer. The mycorrhizae of
the Fagus species were distributed mainly from the F to the HA layer because of the abun-
dance of the mycorrhizal fungi which inhabited the A, layer. The amount in mineral soil
horizons decreased.

Higher fungi occurring in the stand were collected from the 168 m? quadrate in 1973, and
the positions of occurrence were marked. The total of species number of higher fungi was
44 including 23 species of saprophytes and 21 species of mycorrhizal fungi. The total number
of fruit-bodies was 625, and the total weight of them 33.06 g/168 m2. Mycena spp. and Clitocybe
infundibuliformis were dominant among litter decomposers, and Cortinarius spp. and Russula
spp. among mycorrhizal fungi, Competition among the fungal colonies with the same or
different life types was recognized.

Soil microorganisms were isolated by the dilution plate method on the soil extract and
glucose pepton with rose bengal media. Horizontal distributions of soil microorganisms except

for soil fungi were comparatively uniform in the A; horizon. In the A, layer, bacteria which
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was dominant in the fresh leaves decreased in the decomposed leaves in which the fungal
population became higher. It was certain that there was the alternation of decomposers
according to the progress of litter decomposition. In mineral soil horizons, bacteria and
actinomycetes were distributed continuously from the A, layer to the mineral soil depending
on the depth of the soil. However the distribution of soil fungi was not continuous, and the
fungal population decreased abruptly in mineral soil horizons.

The functions of soil microorganisms inhabiting the HA and A; horizons were investigated
by the dilution plate method on the media with different carbon and nitrogen sources as the
substrates. Some lignin decomposers were isolated in both horizons, and the number was
higher than that in the C. obfusa stand. Lignin decomposition in the Fagus stand had pro-
gressed more rapidly than that in C. obfusa stand due to the high activity of soil microorga-
nisms and some higher fungi. Microorganisms which utilize cellulose, starch and glucose
increased in the HA horizon because of the active lignin decomposition in the A, layer. Soil
bacteria which utilize organic nitrogen compound increased in the HA horizon, and nitrate
utilizing bacteria in the A; horizon. It seems from these results that the ammonification pro-
gresses in the A, and HA horizons and nitrification in the HA and A; horizons, The number
of microorganisms utilizing inorganic nitrogen compounds was less than that in the C. obfusa
stand, The microbial number of rhizosphere of Fagus and mineral soil varied seasonally.
Especially, the bacterial number in rhizosphere increased in summer.

The fungal and soil microbial florae in the Fagus forest were completely different from
those in the C. obfusa stand which was established in the same area under similar climatic
and soil conditions, The C. obtusa stand which was planted after the cutting of the deciduous
broad leaved forest has lost the microbial features of the previous deciduous forest. It seems
that such changes of microbial florae are so great and irreversible that it may not recover to

the original state artificially.
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A : Fzllen leaves of Fagus in October.

B : Fragmented brown leaves in F layer.

C : Fragments of decomposed leaves in F layer.

D : Organic matters in HA horizon including the fragments of root, bark
and wood.

E, F :Organic matters in HA horizon, mixing with mineral soil.

G : Fagus crenata-Fagus japonica forest, most of forest floor were covered
by bamboo shrubs and weeds.

H : Soil profile in Fagus forest.






