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Studies on the Breakdown of Leaf Litter and Ploughing by
Soil Macro Animals in Forest Ecosystems.

I. Individual Numbers, Biomasses and Environmental Factors
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Faunistic composition under various kinds of forests.
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Fig. 2. Individual numbers in relation to

warmth index.
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Fig. 3. Biomasses in relation to warmth index.

M4DLs5 CEBHEBORENEZHBEEF
HEKEOKREL A5 ERL TV,

mg
1000 -
.
[
Evergreen
Broad leaved
°
- Q
@100 Deciduous *
‘D < Broad leaved; °
& X 2%
2 X 8 g .
8 ; ° A%
° Conifer x 2
A X
» X X 2 ¥
g . ¥ ¥ * Cr xtomeri a
% 10 oyp
%‘ a
£
X
x
1
50 100 150
Warmth index
Fig. 4. Average body weight and warmth index.



11

% =B

KEOHFM, ThIWERY, BY, BHEOXBKERRITITE > 8, RS, ZOMREE
OEARFEL L TEEEROEELTRIBLIZIT TWILEATIPA). KBLIBEWD, 1
LEMRBEOBBBBIGER L TEELTWLOTH 500, BMOEEHK - @& - BlER &
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TN DLREFFAL 7 v — 7 1 HB BR300 % 52 OB PR P T MU T RRALER, 24T L35,
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RFE, FFrsF, bPFIFRIHETLILEEBNTVE, TRERKFBEOLHEWERENITLE
bZThh, BRBEARIENLBE TV A EATREIBMABE TS 5, $704%, 1ig
DEZXDLW, WHOEDOLHEIRLTWEOT, Thb400R% - M, Rt
THEHTTCORBIEEYTH, 261 F—HEICHE SN2 FALKORE LS,
B, FTHTOAEH#B - OBEELKGERHEOLIHNE LTES L, KELESHHOMKSY - HE
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(a) RBRRITERTIRIEHEOLBDEE

KRITE T 20 AL 1971 4 8 HITHEWMREEEFEKRA O 0Lt e ZE L TRRT
FTav=ew e 2 TVEHK FHE LSRR SETEBT K BFHELNF FKTITE o720 #H
EHONA:, M, A BEALOBMELX2ITR LT

Table 2. Description of forests researched.

Amounts of Thickness of

Dominant . . R Floor
Topography Tree Soil type  Ag horizon  Ag horizon vegetation
g/m?2 cm
. Pinus

Ridge ventaphylla B,—d 9526 8-12
Upper part Cry.[)tom.erza P, 2378 34

of slope Jjaponica
L

ower part Fagus B, 773 9_3

of slope crenata

Aesculus
Bottom wurbinala B 1173 2-3
# R

EIIR L L) KRB BHY OmGKE « IFERABRRBOTa v~y HRICER I /NS, b
34> 33.5 M #k/0. 25 m?, 0.262 g/0.25 m? TH L %%, R Lo = £, B FHO T, B
EHEOFF 2 FHOMBITKELAY, M+ #THE 124.3/0.25 m2, 6.581g/0.25 m? T,
FE T, BFHBICELIEEREL kS, TNRELIWCRLAZ LTI IXFENRELLHEM
TEZEEFRL HETFTHEO7FHTIR 27/m2, 7.270g/m2, BFHEILO - F /7 2 bkTid 33,
19.832g/m? [Ty &L, BHERD 75.3% £ HD T 5o

37, TAVYOAENTIRMBTREENE DD TERL, 20~30 TRHAEIGET L0IT, b
F 7 F OB 2B FHEETIRE N
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Table 3. Differences of vertical distribution in important animals in related to topography.

Depth Ao 0-10 10-20  20-30 3040 40-50 No. ¥ts
Biomass
Ridge 16.3 7.0 9.0 1.3 — — 3354114
(Pinus) 0.168 0.043 0.045 0.006 — — 0.2624-0.078
Upper part 16.0 16.0 5.0 2.8 2.0 0.8 42.5415.5
(Cryptomeria) 0.422 0.527 0.096 0.120 0.040 0.014 1.2184-1.077
Lower part 27.0 30.3 12.3 6.8 4.8 2.8 83.8413.1
(Fagus) 0.431 1.158 0.532 0.941 0.080 0.080 3.2194-1.373
Bottom 61.3 36.3 14.0 6.0 5.0 1.8 7 124.34-16.2
(Aesculus) 1.505 1.379 2.303 0.531 0.846 0.018 6.58141.741
average values from 4 plots of square 50 cm.
Biomass in gram.
Table 4. Differences of important animals in related to topography.
Ridge Upper aprt Lower part Bottom
(Pinus) (Cryptomeria) (Fagus) (Aescalus)
Lumbricidae — —mg 7 2517mg 27 7270mg 33 19832 mg
Diplopoda 4 236 5 493 37 633 .- 30 - 384 .
Lithobiidae 14 138 24 221 29 306 41 424
Geophilidae 10 65 15 264 31 299 34 570
A. vulgare 6 57 4 35 5 66 26 399
L. japonicum — — 10 186 26 422 93 1326
Amphipoda — — — — — — 35 470
Araneina 13 62 28 190 56 643 50 966
Scarabidae — — 1 399 17 375 10 136
Cicade 1 83 — — 4 404 — —
Total 134 1047 170 4872 335 12879 497 26338
Numbers and Biomasses
per m2
RS TR ERBY R EZFICOAL2H L, % Of .
EH - BERII/NE 05, FETH, AFEBEICE 100r
LIRELEHWMILIVRIETHAL, * OEKH
cHAERBIRZWILERLTWS (%#3), 3
=
(b) =RFALKIIEITZAIRMOHE Z50r
FEIT 1971 4 6 H 21~24 BB LR WA HE
WA B A ORA O 60 FEA DR FKTIT% - 720
ABEBHIIK 6 TR Lic & 5 IKRIBIGE R F 4 o s L
%0 Dis tanclg 0 150m

(A) &I 10m DEFET L OREHE (B)
FPIUMETHE 66 m DEGE L Ho4H LS

(C) THb, ZOHBHDOIKREH,

FAHE,

Fig. 6. Description of cryptomeria plantation

researched.

EHREER A BR HMEEARLZEZESITRL, 2/, AEBOLBAXOERLES

VR L7
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Table 5. Description of cryptomeria plantation.

\\ Amount of Amount of
T Tree density Mean Diameter Mean Height ground flora  Ap horizon
Slope T~ /ha cm m g/m? g/m?
Lower part 700 37.3 25.0 128 1962
(A)
Middle part 700 30.7 23.0 44 1126
(B)
Uppg) part 1175 922.3 19.5 88 1640

Table 6. Differences in properties of soils in related to the slope.

Maximum
Depth Porosity  Volume weight water pH Carbon
holding capacity content
cm (P ') Wiex2 H,01:25 %

0-10 58.1 73.5 56.4 4.9 7.36
Lower 10-20 53.0 93.9 54.4 49 6.77
part of 20-30 51.2 94.6 53.4 5.0 4.75
slope 3040 46.5 101.3 52.9 5.0 3.20
40-50 47.8 102.4 48.9 5.0 1.85
0-10 58.3 73.7 52.0 4.9 10.58
Middle 10-20 57.1 84.9 56.1 4.9 4.50
part of 20-30 53.4 90.9 52.4 4.8 2.01
slope 3040 45.3 103.6 51.8 4.9 1.50
40-50 44.7 107.1 50.2 4.9 0.77
0-10 51.4 84.7 57.2 4.8 7.35
Upper 10-20 48.5 103.3 49.4 4.9 4.97
part of 20-30 43.7 109.2 47.9 4.9 3.28
slope 30-40 45.6 120.0 52.8 4.9 1.52
40-50 38.7 120.0 48.5 49 0.82

kOM

RTITR LI TRFALKITE TS KM E MBI S L0 8T8 & RR-+
HME OMEEE c BEFERORENZ L ERL, KR, v25F, aFiay, v3IFAEREL
HAELRHOBWBE L DI EERLTVE, T, H6ITRLAEL S ITHEHEDOERIZTL
BRah, RAKE, FIREGAEAEVHROTHEZELEREL I TRENI LRI TV S,

EE -

W —RERET TOHYORUER - BERBICRIZT BBO—DE LT, WHEOLBAEEYR
L, ThEKGEHEDOLENELTEDL L, KEBMB LU FATHKTRRE, #m L,
TE, BFPEPBLE LChKLTRD ERFEE, B TR OMEKY - HEROKX
BnZLERlice ZOMBOLMBAEAENTIHENTaIY=Y, ¥, T, FFFITE
b L, LRI Bpoy, Po, By, Be ¢ T 20T, 1BEWN, < Ofid « 2EMOINITKE
(BB EEIRLTWE, 3, 2FATHTHE—-HETH LY, PETEEIERFO%E
DIV EERLT S, THRKRSZBORIFICLIIDEINTWEE, K3pEME LD
WWEHEEHORGTAZ EA—~DDEMNTHY, ZOILEEHMEHOLZ NI L LT E 2B
HBEIDEBZLNL Yo LT, IIXFRYRFELERE O OOHMT 52 LidEy o
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Table 7. Individual numbers and biomasses of macro animals in relation to position
of slope in a cryptomeria plantation.

Lower part Middle part Upper part

No. Wt. No. Wt. No. Wit.
Mollusca 3 20 17 178 9 163
Lumbricidae 7 769 26 2178 21 1016
Diplopoda 185 3559 143 1371 64 314
Lithobiidae 2 22 15 57 9 180
Geophilidae 37 208 28 180 28 142
A. vulgare 31 170 49 385 35 302
L. japonicum 17 102 35 134 23 139
Amphipoda 48 318 32 140 26 224
Arangina 56 357 59 260 50 215
Isoptera 29 66 162 213 26 49
Chyrsomelidae 20 165 4 27 6 6
Scarabidae 15 2696 12 1089 19 1014
Cicade 11 4006 1 17 2 42
Lepidoptera 3 160 3 18 3 78
Formicidae 34 103 27 105 19 33
Diptera 35 263 17 1331 8 42
Total number 577 13424 673 7874 377 4236

and biomass (mg)

TEYBRNOBE L RTIDELALND, Z0X) RBER—OBEXGTTIMEIRESS,
Ko e TEEHEOLBWITE - THIAEREMAL, ZHITHIEL TEIYOREBEME, B - 317
BORLEDLZELRLTH, THOHBIESSEHS, BEFFOZBTRINEEOHH
NTOEHERO—DTHbLnz Lo

3) A BREPIUZOFEHHNRE L OB

M ITHERE S 27538 - EHEE (A BE) HEEEICH L TABEREE 222 L E31T,
ZHHAKRFEE EBRPYEITE > T, 20 Ay BOERY R EL L THROKE - $HTH 5
2, BRE, B, MEHHOWE LD O, HE - #EOBHORBE HFHHLEIEFINTH
Bo ZD Ay R IZ N F= vk 53ton/ha, 7 kK 7.5ton, ¥ 44k 5.7ton/ha { b, B
%hﬁ@mmkuéitﬁﬁiﬁg<,%®?ﬂﬁﬁ$ﬁ{ﬁ%ﬁ@ﬁmkléﬁa¢é(&&
HEOMRITEAEBEAPDPD L b Tnws, (MFH Etzﬁ))

TEEHIIZ OFELBA L, IHEBEOREOHMBIIRELZRE LB LTI D,
KEAIBE Y OMEEE « BFERE A BEFPIVCZOFHMRERE I KRE ZBEEN S 2135 T
Hbo ZRABMS O Ay BEPFP LU Z O FUHER T KB TBBYOBFRE D LT T
Hico Ay BRRKMSTORAMETS 50, FEHERBFA—KRFITORELIT hbRTnENnE
IANBBEDT, INHIZOWTHREMOT -2 —%RA Lo

Fi, A JBREOHEZZ 2284, Ay BREE A BTOBEOBE NI Y KRENWEE
AHN5H, IIX, YRF, FrTAvEEZL 030N, Ay FHeERICIGRLTAERL
TWBHDT, TXRTOBYOIGFR L OM# TR I

BHEE L EH

HEKD O Ag FRIZESIR LI ORBELRTISHLALIIE, WREERICKILA
L, ﬁ%%ﬁ%ﬁﬁ,/%%%ﬁﬁ,%%#ﬁm%m%mmKAoEiu9&<&b,:@ﬁ
EPHFES - ﬁ& 2F—HT %o
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2D A) BREKBEITBHYORER L OMBRER8IT/RL 7o KETIREYOBFRIL A,
BRICRKEAL, EBRBROZBVEIHIBFRDONINIEERL TnD, A BROENT L
RABEPIT L > TEBEMELLL, ARPBEOBEEI LR TIOTH LY, BRLGRELALR
B oERIGEST, 3, MAEBOBBONIVWIEERLTVLEDTHS. TI#IT, #
BMRBODEVWEIDTBHERORENI LW, BEOHBOVEZW—HFREIELLN, TOZ
LRBYOHFEEAO activity DREIERLTWE LI EL DN D

Table 8. Amounts of Ag horizon and its average decomposition rates under various kinds of forest.

Warmth indexloo

Fig. 7. Relationship between warmth index and

amounts of Ay horizon.

Amount of Amount of Average
Forest Vegetation Warmth Index fallen leaves  Ag horizon Decomposition
(A) ton/ha (B) ton/ha A/B rate 9,
Pinus pumila 18.7 75.1 13.3
Betula 23.7 (2.4) 18.0 13.3
” 41.2 (2.4) 52.5 4.6
Picea 37.0 4.1) 26.0 15.8
Picea & Abies 37.0 4.1) 23.5 17.4
Abies & Tsuga 41.2 (4.0 40.8-114.4 3.5-9.8
Larix 70.7 (3.8) 8.7 43.7
Pinus strobus 70.7 12.4
Picea abies 90.9 4.1) 30.8 13.3
Fagus ” 3.2 11.7 27.4
Quercus ” 3.0 10.5 28.6
Fagus, Quercus, Cryptomeria ” 3.5 6.9-31.9 11.0-50.7
Cryptomeria 109.9 3.5 11.8-12.7 27.5-29.6
Quercus & Carpinus ” 3.0 4.4 68.4
Pinus densiflora 115.9 (3.3 9.4-14.9 22.1-35.1
Abies & Tsuga 118.2 2.5 22.1-26.9 9.3-11.3
Castanopsis & Camelia 132.4 (4.6) 3.6-7.3 63.0-127.8
@ Evergreen broad leaved tree
e | O Deciduous broad leaved tree
100 - X Conifer
A Cryptomeria plantation
kg/m* o - °
E o
= 8o bo
S 10 & £
’g : x x @ [x o x
2 810 ° & "%
° ) g ° ’%‘ %
< x 'g Al X X
*S R ’x‘ |a AAA nx_
ﬁ ° * x 4 -] x
S x
g 1 x 8 L X a i *x
< x ik 1
° . x
9 x
50 [3 x
o
b,
0.1 2
150 0.1 kg/m?

10
Amount of A horizon

Fig. 8. Relation between amount of A, horizon and
biomasses of macro soil animals.
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Fig. 9. Relation between average decomposition
rates and biomasses of macro animals.
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Résumé

The faunistic composition, individual numbers and biomasses of soil macro animals
exceeding 1 mm in body length excluding nematodes, enchytraeds, springtails and mites
were investigated in various types of forests and grasslands in different environmental
conditions. The collections of macro animals were carried out by hand sorting method.

The important components encountered were mainly earthworms, millipedes, contipedes,
spiders, symphyllas and ants. Further, staphylinids, maybeetles, wireworms, dipteran
larvae were common in the all soils of the investigated forest vegetations.

In deciduous borad leaved forests in warm temperate zone and in evergreen broad
leaved forests in warm temperate zone, Orchestia platensis, Armadillidium vulgare, Porcellio
scaber, Ligidium japonicum, false scorpions, termites and cicadas were dominant. On the
other hand, they were found scarcely in coniferous forests in subarctic zone.

The numbers and biomasses were the smallest in the subarctic coniferous forests and
the largest in the warm evergreen borad leaved forests and the values in the deciduous
broad leaved forests were between them. The largest value was recorded in the mixed
forest of Castanopsis cuspidata and Cameria japonica, and it amounted to 144-1432 individuals
/m? and 49.6-145.0 g/m?. They were composed mainly of earthworms.

Because of the fact that the numbers and the biomasses increased in parallel with the
index of warmth, the temperature seemed to be the most important factor effecting the
values of the numbers and biomasses. Under the same temperature condition, the num-
ber and the biomass were larger at the bottom or lower part of slopes than at the upper
part. Because the vegetations, properties of soil, water condition in soil etc. were closely
related to the slopes or the topography, the number and the biomass of soil animals seemed
to be affected by their conditions.

As the numbers and biomasses of macro animals became larger in proportion to the
average decomposition rate of leaf litter, the macro soil animals seemed to play an im-
portant role in breakdown of leaf litter.



