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Organisms by the Application of Sludge Composts, and their Effects
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P IHFE OO ARBARRIRA YO EEHREREZ I LD &S 2B O S 2 1L BiL
AL b3,

2 REMKRURESE

2.1 REMOBLR &L
Fi 3 TRERERM GRIREFAEITUEED) OElicEE L, oSSR 40m T, 1983
HEOFHRIEIZ 14.3C, FS 5om OFHEHIEE 12.9C, EROMKRIE 1298 mm TH - 1.
M 5mX5m DOXE% 6 <85 =48 @FE L fo, MEHEEEUL 1981 43 B 12 HickH L, 3
A13~16Ric” 2 ¥, 7oey ROt/ £03FEAMAE | XE 25 KoM L oo Hif L 7R
O EME IR Table LI/RLAEEBY T, HHEE 2 5kg/m? DB, 5kg/m® (BB), 10kg/
m’ (£ &), 20kg/m® (BREE) &L/, SXEIOERHESHEPEBHRIE Fig. 1 KRlicssy
Thb, B, 3HH (19834) i, 7 X FHHICAEROBOYIH, v=F v v FRINKHEAL
DT, FBFIOD A 2 T 1000 5% 6 H 20 BB L
FAEXHNOBEITFAE TR EN-> TEOBKRE L, AEXMOEE IHEETIALL, SER
BX2Eid 3 frisERicHIh, ABRKEOMIIEESEL T, £, il y Zzofttoiik
PHEICELNEECEL TV,
2.2 HWHEKORE
HAOKE IR CEROAMEI1IEHD 1981 10H, 2HH0 19828 12 8, 3EHO 1983 # 11
Hic Fig. 1 @1, 3, 4, 5, 8FIO2XE (7272 L8FI-A (<) TiT-7e 4B, 7 X ¥
WIS 1986 4E 6 Hiclt@E 72 illE L 720

Table 1. M L-#IRBOENLEZTOWH

Properties of the compost

HERE D FER 7 & {b¥48B% Chemical properties X #t
Compost Materials Literature
pH C N P05 K0 CaO MgQO
& TEHEAT ThH=Y, 3FFOHEEHK | 5.7 39.6 0.92 0.22 0.74 1.29 0.34 | #H,
Litter K, {LEABEL Litter of FIpF*
Pinus and Quercus,
Fertilizer
R H¥E s X 7.7 40.8 2.27 1.77 2.06 2.48 0.98 | BEM - {£HE,
Cow manure Cow dung, Sawdust 1983
KEG YR ER, /37X 4.3 38.51.83 1.320.18 1.01 0.48( ~
Tendoh sludge Sludge, Sawdust
B {5 RHEAR ER, R 6.2 44.0 3.99 1.92 0.28 1.78 0.46 | ~
Hitachi sludge Sludge, Crushed bark
WiisiE e HEAR HiE, /37X, [k 8.3 17.3 1.97 2.38 0.25 22.14 1.57 | ~
Yamagata sludge Sludge, Sawdust, Lime
23— 7 HEAR wse, BE 6.9 42.3 1.57 3.04 1.31 9.33 0.96 | F M, 1978
Bark Crushed bark,
Chicken droppings

* SrirEIERE - R, 1983 KR L.
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Fig. 1. MEBARUCAEROEEBR. S22 ¥, fRErso<y, R/ FEftE
R MBX (E#F i) 3, A AKX, B SEEMIEX, C B4EET
X, H»AIHERERK, T HSXEEBEEX, Y HUESREEEXERL, &
HE (F#) 11, S »wg M phE, L 2»EE, EL HkERERY.
The arrangement of plantation and fertilization plots. Dots, oblique lines and
straight lines indicate respectively stands of Quercus acutissima CARRUTH, Pinus
thunbergii ParL, and Chamaecyparis obtusa ENpL. Treatments (upper letter) are
A : Control, B: Litter compost, C: Cow manure, H : Hitachi sludge compost, T :
Tendoh sludge compost, Y: Yamagata sludge compost. Application amounts
(lower letter) are S: 2.5kg/m?, M :5kg/m?, L: 10 kg/m? EL: 20 kg/m®.

2.3 tTHEOBRSH
T ORKERR T E B R CKEHRENLBX T, EERO1,BEO 181 F4H98E
WMEXR O S8 02 HiHM I BN 1982 8 6 H 23 BICfT » fo, LHEEHE 100 m! O LM%
HOTRLEXANO 4 E85 5, 0~5cm ORBL 2L oo FksHTE/ \BEEH (1967 DFE
L, REEICLT2.0, 1.0, 0.5 0.25 % 0.1mm OS5 0WoFK ERicOE, 1 BERKIC
B Lk, kTS 20/, B/IE 3em O L TEEZE 20 ST - foo RIBBIC S B VAT SNk
+EEE®R FEAMEL, 400ml OEFMEZHRTRL 72,
2.4 TEMY
TEBMOHEFRAE LT Fig. 1 ©3, 4, 5FIDRXKETIT - fets, KEHRHEEHBREAXO
FHRIZOBEAEBL 7o, FEIBMBIAVERDESL L, BXRROES 0em & TOIERIA
BET28HMEMBEROC Y+ 5 b TIREL . HEEME TXEY A 204r& L, 2ozl
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EHI0MEIE S KO BB L, BELAEMR T o - VETEACL, fEc3BMicElnT
BAKEBEREZNEL 2. Bk, HEFEHGIOREAER, HEPEMR2EO IMETIONT S, &
3190 YR LI L R L, 205320970 D OFEHICHBE L TR L,

WEIRBHANO 1981E3ATH, WIHBHO4H9A, THHHDI0R 14 8, 240D 1982 &
6H22~230, 8498, 12HRHKRUIFEHD 1983448 21H~5H20H, 6 H17H, 10 H 26
H~11 A 2 HicfT~» 12

ek U 7o B, 4 8EEROCKEHERIESICWS TEHc>nTIiE, 1981 4H 108K
HERE O & 20 3 9> TS EIRE L, COEA 198348 H 23 Hiz, 7 X ¥ORBEREKD > b
BREGERHEEODEREHX & 2XHE T HESOR/E LT - .

BE, WELIEBMTRLABYO S V- FRENEFNEED 2V REBORERKED:E > Hik%
EL0T, WAEESE VAL LV THEEBLLZVLEBOH L. 22T, fAORECTEOETE
t5 2 2BELOBEARL S THEINZEEROEBICESEZE VTR L, HERoEEic>\T
RBBEEEICL DI,

2.5 L1THEMEY

RBRXAEEHAICHEL, SFEHOTEEASRELLBATUTOL S BHEAEIT - oo HEEH
HH% 7B HD 1981 410 A 16 Hic tEEMIOoHAEK (Fig. 1 @3, 4, 5%) &R4ELLHOBEH
4L, 3EHD1983E 10 H 26 Hicld 7 o= vkt (Fig. 1 045 cRELLF VYRI5 0D
TFEABERZ o, £1, 7 X FHEBEMOS5 5 Fig. 1 @1, 3, 8%T}, HE#HZK2HFHO 198248
H26H, SEHD 1983E8 A AR 4EHD 1984 4 7 H 18 HiZ 50 cm X 50 cm DFE 2 M
R Uk TEAEREEEOICHKA 7,

3 RERRRUEER

3.1 HHACESEMROFMRE

SLEE I D R F AR O AR OHGIEAECE Table 2 IR Lo, HERREMIE IC & 5 7 X FRE#A~D
MR 2HEOIEN, B, RoRE SILBHE SV EEREEMAKEVWERS R W, 3ERK
&, HEERHEEX VA OHESEHBAX TEBX & ) BRERPAES» - od, HBHEEOMREHAS
DT sty AERLUBEIHRBXORERSHERERBEHRXORER L H KX (LY, BEKXE O
7 2 FORBICEMNR SN -0,

7oy HEHTH 2EQCFEREXOBRERSHRX L Db EhIcRKEn o L T LN, L
YRt R (RS R

b/ R TIE 2 ER ISR ORERAHEX LD bbThickE - 1o, HHEBLO
BREBHAS A TEL, SEHCRREROZRED ONLL L7z,

M OWBINGEIG I BB OB &S SRIKICELL, HRERIEHIGEVWIRETS - 1248, izl
MELSE - TV, TORRICEE KOV ABESBE TR EIEE S W THREAORITICHRE L TV b,
ANERKOMIZBHIRETH - /o, 2EHLP S IHEHO 4 Hiz I T, MEAOESHOVIZHOTIICHET
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53FTIAERL, BEoBOEHD L, SEHD 8 AL, BPHERCEREL VAV, EXEWIIR
SNty COBNT, 7uvyie/ +0R FRIIMERICEL Tuich, 7 X¥R3RE LM
XM & DRI 30~50 cm ORI H 0, HMAFEBKIC7 R ¥OEECEDOO TV,

3.2 TMORKIEERIER

kAN ORI S4 % Fig. 2 ISR L 7o, ERBAKEE O TEOMKE OB HIVS
NDOX S 2mm LI EDES VR LE T2AED 40~50% % 5», KESNSL L IcohTLERE
W ARG DR BFEASR SN,

BWIERCHAELER BANTREMMIIREALEDL ST, BEX iMoo ELR
S BNBENFOEARHOMTH D - 1,

3.3 FREEBCERIHEOLIEMVI-EZIER

3.3.1 o LIRS & HERRKEMEF IC & 3 91ZEAL

AL HiEod s, #IERHA% OO HESHME Table 3 12m L1, Wil LA KEHRYE
Bz sy avd, FEBECINEHRBSbELicRoN, 20 2McRELLBHMOBER L
b dmg TH-7, —H, HEMBEICI I ZPEBE (FLLT7 Y, UTRHE SEBRS
N, BRI IXOBERNKEL, 2090ic 2.7g bRET I LM TE,

HEEMIREEAT (1981 423 A) ORMici}, k2 I I XOWABEYhL Y, BEEH 10mg BT/,
IREFYHBLTPICR LN, 20 5MOFEEFRERIE 24 @k, BREEREIOLT» 0.1g TH-1,

HEHEA%RG LB E (981F 4 A) OFEHREXT, FEEECERLTOER SN 3EEE
BRSHEN, I IXRROAEL -, THEEHRECEVEBORE Y { XPBEWTEL, -
hboltELZOLNE, RKEFRHMIEX TRESFER 20 mg U LoHdgdsWBAHSEMA N, £
DO T IEREMIFEEF L B EALEDL ST, 05BTHRE L - BEHIE 7~36, BHERIZ 0.03~
0.72g TH 1,

3.3.2 NBXoOLESHMOEE

HAKERE 75 A BLBRONBX O HEFYOEER% Fig. 3A iRl .

ME®THEH QBLEWR) oMBXTE, 73¥, 7ovy, b/ 3RS SIEHYNORE
HEESOTOIEML, 2hTh 074, LBRU 1L24g ikl EEE2EH,SIFEHDOSA
ETREERME b TEBYHLE, BERIZ0.06~0.97g TH-t, SFEHD 6~10 Hich I T,
WA REL-BMOBERI / R ¥FEHMT 3.35~3. Mg 207 VlRMT 2.47~2.77g &
ML, b/ 3ERTS6HAICiE 3.719g OEYLRESR,

O LS RLEEOLE L, HEOHKBIREERMLLLDOLELELSNS,

3.3.3 FEMERUCHEBIERREOE

BEMIEX T 20 M cREL L LEFMOBER% Fig. 3B IL/RL fo 20 HHICREL K- LIEH)
WOBERIZ 7 X FERHOBEMRPX T 198348 A435.32g, 11 AM 3.86g T, WTFN IHEBX
LhbEFhicEhot, 7oeyRUEL / FHEFEMOZEREX THRE L cBPoBERIIDLHL, %
NEN0BRY L3Tg T TH -7, BEMPOPE, -7 I XEHBX E BT 2L, 7 X
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Table 2. HEEAOHS LBITERORERUHEEAR

Tree height,base diameter, growth and number of dead individuals in examined trees

fEl 1EEH(19814F101) 2 EEH (19828 128)
Sampling date 1st year (Oct., 1981) 2nd year (Dec., 1982)
REACRIE & o BMEem  BL#Bmm 8 | B&om BREE  Brfmm
Tree species & Height ~ Dmt. F¥ | Height H.inc. _ Dmt.
treatment xxS8.D. x*S8.D. Dead | x*=8.D. in cm x*S.D.

7 2 ¥ Quercus acutissima CARRUTH

xR 63*11 15+3 — 111229 48 317
Control

HEHIPK 2.5kg/m?  63£12 16+3 1 126+30 63 35+5
Litter compost

H#EBEINX 2.5kg/m?2  65%15 16+4 3 127426 62 34+7

Cow manure
KEEEHM Tendoh sludge compost

DB 2.5kg/m? 64+ 9 163 — 131426 67 35+6
h8X 5 kg/m? 61+ 9 14%3 — 126%30 65 33+6
ZBX 10kg/m? 56+ 7 15+3 - 127£26 71 33+5
BEBMX 20kg/m? 6210 13%+3 — 145+ 30 83 34+4
A3 G EHEAE Hitachi sludge compost
/LEX 2.5kg/m? 54+ 5 11%2 — 111+26 57 26+5
$EX 5 kg/m? 56+12 12+3 2 124+ 24 68 28+7
£8X 10 kg/m? 58410 12+3 - 135+ 28 77 31+6
BEZBX 20ke/m2  60+11 14+4 2 144+34 84 35+6
LTS HERT Yamagata sludge compost
‘DEX 2.5 kg/m? 6012 13%3 — 113+24 53 32+7
FEKX 5kg/m? 56+ 7 12+2 1 124+25 68 34+5
ZBKX 10 kg/m? 57+11 12+3 2 135+ 28 78 35+6
BEL£BX 20kg/m? 62+ 9 14+3 2 156+ 36 94 40+7
7 =Y Pinus thunbergii ParL,
X 44* 5 17£2 3 80+ 14 36 40+5
Control
FREMMX 2.5kg/m? 41+ 7 17+2 3 80+18 39 405
Litter compost
HEFMX 2.5 kg/m?  43% 6 18+2 — 87+17 44 42+6

Cow manure
KEERHEIE Tendoh sludge compost

SBKX 2. 5kg/m? 40+ 7 17+2 2 78+15 38 405
X 5kg/m? 45+ 6 16+3 4 81+15 36 40+5
ZRX 10 kg/m? 42+ 6 16549 5 77+17 35 40+7
t /% Chamaecyparis obtusa ENDL.
XHRX 58+ 9 11+2 3 98+24 40 26*5
Control
HKIEHINX 2.5 kg/m?  57%10 112 1 10625 49 27+6
Litter compost
HEFEX 2.5kg/m? 56+ 8 11+2 4 99+27 43 24+8
Cow manure
KEERHEID Tendoh sludge compost
HEX 2.5kg/m? 581 7 12+2 2 113+23 55 28+4
hEBX 5kg/m? 57+ 9 11%2 -~ 110819 51 28+5
ZB8X 10 kg/m? 55+ 5 112 2 97+21 42 26+4

Height : Tree height (cm). Dmt. : Base diameter (mm). Dead : Number of dead individuals. H. inc:
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SHEH(I983%ELILA) 6 FEH (198656 H)
3rd year (Nov., 1983) 6th year (June,1986)

RER A e com BREER BrfEmm RER %E HEcm KER Efé
D.inc. X Helght H.inc.  Dmt D. inc. Height  H. inc.
inmm Dead | x*S.D. in cm x*S.D. inmm Dead | x*S5.D. in cm Dead

16 1 245+48 134 51+13 20 — 505 60 260 3

19 — 275%35 149 56% 9 21 1 518+ 82 243 3

18 — 284 +45 157 58+11 24 - 547+ 69 263 —

19 — 273132 142 55+ 10 20 1 495+ 50 222 1

19 — 292*49 166 54+ 9 21 - 505+ 55 213 3

18 — 26847 141 54+ 8 21 — 475% 55 207 1

21 — 315+51 170 55+ 7 21 — 526+ 37 211 1

15 — 250+42 139 45+ 8 19 — 503t 59 253 1

16 — 267+ 41 143 49+ 9 21 1 517+ 69 250 1

19 — 276 £50 141 51+ 9 20 — 521+t 76 245 3

21 — 301 %50 157 57x11 22 1 538+ 53 237 3

19 1 23239 119 49+ 9 17 —_ 451+ 69 219 1

22 3 247+59 123 52+ 8 18 — 475+ 57 228 2

23 1 272+35 137 54+ 8 19 — 500t 65 228 1

26 — 288+52 132 57%11 17 — 4841102 196 1

23 1 15119 71 57+ 8 17 —

23 — 14922 69 57+ 7 17 1

24 — 155%20 68 59+% 9 17 —

23 — 150 =24 72 56+ 8 16 1

24 - 14721 66 57+ 8 17 —

25 1 145+23 68 57+ 8 17 —

15 — 167+26 69 42+ 8 16 -

16 — 17426 68 43* 9 16 —

13 — 173£29 74 39+10 15 1

16 3 183+21 70 44t 8 16 —

17 — 175%£25 67 42+ 7 14 —

15 — 164+28 67 43> 7 17 —

Increase in tree height (cm). D. inc. : Increase in base diameter (mm).
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Particle size distribution in mm

Fig. 2. ®EBX (A) RUKHELEREELEX (T) O+tEOMKERKMKR. £i27 2+
A (Qa), iz 7 o= v kM (PY), ikt M (Co) £RL, &£
B2 1981 4 B, 871319824 6 H ORIEH % RS

Distribution pattern of the particle size of water stable aggregates in the control

plots (A) and the plots with Tendoh sludge compost of 10 kg/m? (T). Solid and

broken lines indicate the values in April 1981 and June 1982, respectively. The left,

middle and right graphs show the stands of Q. acutissima (Qa), P. thunbergii

(Pt) and C. obtusa (Co)

FRBH T 1983 EOE, SKICH T THEHEX O FBEZWEMER SN, 7oy ke
R T IOIBR, BEEHEEX L & 3 3 AhDEd - T,

S EBEXOTEHYORBERS Fig. 3C Iomli, 72¥, sowy, b/ ¥kt & 158
PR & 0 b FEHEX IOEVERSR S0,

HRIX, BEHEXR CEEBEX TRES Wi D EEOBELRIL Table 4~6 iR LItk S,
HWHHIXE DEZA LA TUED -1, B, HEERATCIERINT, ZoRcREINBYOE
CREOHLRMEOT, EHHCRRLTEA WS ELONG, £/, $IXFRLDHE
TEEORCEMEHIBEL KIIDKET W /2, b5 0B L A HHCE A OBELTELDOD
LEZOND,



Table 3.

PERAL MRS E | BARGEOTRBEEMT 20 2BicRE L - L ERY o EikH s BT

Number and wet weight of soil animals in the compost and those in soil of the Chiyoda Nursery at the initial stage of the experiment

AENF LFHAR
Sampling object &
sampling date

HE U 7o HEREXR
Compost applied

19814 4 A10H Apr. 10,1981

HEATHI O HiE
Nursery before the
fertilization
3H7H Mar. 7

HEAE - #EEE 1 » A B OB

Nursery about one month after the fertilization

19814£4 5 9 B Apr. 9, 1981

I {EAEL BER mg EHiEH ESHERmg & %% # E Bmg
Treatment Number Wet weight in mg | Number Weight Number Wet weight in mg
BodkoXe HBoHhde Xy HEFEM M BEALD A RS K3 M3 B 4dn X RS K3
ﬁaﬁgﬁg ﬁaigﬁg Expected K = ﬁjﬁ‘éiiﬁgj BB E ﬁtﬁ%%@%’é ifi/
Hemaby Helshg sampling Xgtoms by EEXEHSESDEhT £ 8
IEQHEER g ﬂEgHE’.EfE’.g site OHEQﬂE:EE‘%gEQ OREE‘HE;:EQEQEQ
R Sl - MXEXSXEREKE ~KEXEXEXEXE
2 SHE’g o 8 BB S s g o o S 8 3]
Ay 378 537 s 2585 5% 5s o3
Animal ot [ 5 O g g T 2 O =8 O ©
3 § £ § = £ & g
ST IS
BEM 231 X8 - - - - - 15 18 2 1 4 3 3 11 3 i 5 4 3 19
Encytraeidae ’
IZH 15 — —2657 - ~— - - - - - - - - - - = - - =
Earthworms
WM AR €8 i - - 12 - - + 1 3 1 - - 1 - 4 2 - - 30 -
Araneida
EBH®& -h78 - - - - = = 1 2 - - - - - - - - = - - =
Chilopoda
Bof ~v 3408 3 - 2 7 - 4 - - - - - = = - - = - = - =
Derm%é)tera
A dup, 2 - - 1 - - 1 22 2 1 1 1 1 1 49 48 22 3 1 1
Coleoptera adults
gy 1 - - 1 - - 1 32 — - 1 2 2 2 - - 1 592 61 84
Coleﬁptera larvae
e - 6 — - 4 - 6 34 5 6 3 5 - 1 2 4 2 120 - 21
Diptera
31 - - 20 - - - - - 26 - - - 1 - 14 - - - +
Hymenoptera
& 1 - - 3 - - - —~ - 1 - - - - - 2 - - - -
Pupae
it Total 54 6 221701 4 4 24 109 12 36 9 1 7 16 58 71 30 719 164 125

*9RF¥, sovy, b/ FEEET0 HBICRE L ERBMOBRERUCEEROEHET. NURLTHEFEA. BARIE Table 2 BR.

*The mean number and wet weight in mg of soil animals collected during 20 minutes from each of Q. acutissima, P. thunbergii and C. obtusa stands.

Values are rounded to a whole number.

Amount of compost applied was 2.5kg/m?(S), 5kg/m? (M) and 10 kg/m? (L),

B0 2 WFEORFET ¢ 2 HH oBHH
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Fig. 3. #HEHPRUCFEBEOHRAMNTEHMOBERICSA 2R FRIIHEBX (A),
B R A EHINX (B), TERIAEBLEKX (O, £17 2 ¥ (Qa), bR
7 o= iR (Pt), Hidte / Kk (Co) £xRT.

The effects of application of litter compost and cow manure on the wet weight of

soil animals. The upper, middle and lower graphs show the plots of control (A),

with litter compost (B) and with cow manure (C). The left, center and right

graphs show the stands of Q. acutissima (Qa), P. thunbergii (Pt) and C. obtusa

(Co)



Table 4. MHBXT 20 SRliCEE Lo EEMoMEEE
Number of soil animals collected during 20 minutes from the control plots
T 5 R X ra<ey £ o/ %
Vegetation Quercus acutissima Pinus thunbergii Chamaecyparis obtusa
REERAD 1981 1982 1983 1981 1982 1983 1981 1982 1983
Sampling | ——

Eot ) Oct. Jun. Aug.Dec.MayJun.Aug. Oct.| Oct. Jun. Aug.Dec. Apr. Jun. Oct. | Oct. Jun. Aug.Dec. Apr. Jun. Oct.
Animal 14 22 9 22 2 17 23 26| 14 22 g 22 21 17 26 14 23 9 23 21 17T 26
fEEM A - - - - = - - - - 1 1 - =
Gastropoda
HEM £ A I I XH 6 5 - - - 1 - -|/- - - - - - 1 J- 1 1 - = = 1
Encytraeidae
IIAH 3 - - - - - - 2/3 - - - - - 13112 - - - - = =
Earthworms
WM HiEs =8 4 2 5 1 4 3 12 12| 6 - 7T - 5 1 20 7 8 3 - 1 3 &6
Araneida
HRM S -1 - - - -2 1n1{- - - - - 1 - ] 1 - 1 - 4 1 -
Isopoda
=M Y2 78 - - - - - - - 1!/=- 66 - - - 1 - = - - = = - =
Diplopoda
Emﬁbﬁ?iﬁ 2 - - 1 -1 1 1713 - - = - - - 5 - - - - - =
Chilo&oda
B B 1 i - - 1 - = = |- - - - = 1 - - 2 1 1 1 1 2
Orthoptera
~Y I AV - -1 -2 1 1+ -}/- 1 - - = 2 - 79- 1 - = - 2 -
Dermaptera
Bl 1 2 2 - - - - -1 - 5 - - 1 3 5 - 6 1 2 3 -
Hemiptera
ﬂiﬁﬁp - - - 2 - - 1 3t1r - - - - - 8 |1 - - = - 1 -
Lepidoptera
Eﬁzﬁﬁ&ﬁ 5 2 4 3 4 7 21 1|1 3 6 — 2 22 13 |2 2 - - 1 6 3
Coleoptera adults
Fdig - - - 1 5 4 — 4,- - - 2 - 4 - |2 1 1 38 - 1 71
Coleoptera larvae
ixﬁmp 6 - 1 - - - - —-|- - - 3 1 - 2 |- - - 2 2 - -
Diptera

1 26 38 — 65275 70 1| 83 - 16 - - 4 - 208 8 7 - 3 247 1
Hymenoptera
ZDfth - — - - - - - - - - — - 1 - - — - - 3 1 2 -
Others
it Total 184 39 51 8 81 292 128 38 [113 10 34 5 9 37 46 263 23 20 11 16 267 20

CEREE) BECY 2 VFOGFTET ¢ FNHHOBHARH

— 61T —



Table 5.

HIEHIEDRIX T 20 2fHC R L o EE o Bk

Number of soil animals collected during 20 minutes from the plots with litter compost of 2.5 kg/m?

fER RS

Vegetation

7 2 ¥
Quercus acutissima

7oz

Pinus thunbergii

Chamaecyparis obtusa

t

/F

RWEFEAR
Sampling
date

Y

Animal

1981

1982

1983

Oct.
14

Jun. Dec.
22 23

May Aug. Nov.
2 23 2

1981

Oct.
14

1982

1983

1981

1982

1983

Jun. Dec.
22 23

Apr.
21

Nov.
2

Oct.

14

Jun,
23

Dec.
23

Apr.

21

Nov.
2

Ee#

Gastropoda
BEM 41 X8
Encytraeidae

I3
Barthworms
WM B/ 5
Araneida

i SR
Isopoda

oA ¥ 2 78

Diplopoda
BHS LM
Chilopoda

B B85
Orthoptera

A2 |
Dermaptera
RS 2L i)

Hemiptera
i
epidoptera
T
Coleoptera adults

Hdighh

Coleoptera larvae
DA

D%étera

B
Hymenoptera

ZDfth
Others

1

159

- 1 - 1
_ 6 1 —

|
I
—
© =

1

6
36

3 —_

1

11

7

2

1

it Total

199

10 74 51

64

50

20

24

265

27

29

67

15

—0e1 —

Zaikes

¥

AT O

SRt



Table 6.

A- A DRI T 20 SRICERE L - - B AR

Number of soil animals collected during 20 minutes from the plots with cow manure of 2.5 kg/m?

REE R VAR S rva<y £/ *
Vegetation Quercus acutissima Pinus thunbergii Chamaecyparis obtusa
HEFAH 1981 1982 1983 1981 1982 1983 1981 1982 1983
Sampling P

ELUl date| Oct. Jun. Aug. May Aug. Nov. | Oct. Jun. Aug. Apr. Nov. |Oct. Jun. Aug. Dec. Apr. Nov.

Animal 14 22 9 2 23 2 14 22 9 21 2 14 23 9 23 21 2

e - - 1 - 1 - - - - - - - - - - - -
Gastropoda

HEM £ 11X 3 3 - 1 - 1 3 2 - 1 - 1 3 - 4 12 -
Encytraeldae .
IIX 5 - - - 1 2 1 - 1 1 - 11 - - - — -
BEarthworms

YA HIEs €8 8 5 5 1 6 25 9 1 3 1 10 5 1 3 - 9 4
Araneida

@ EHM 1 - - - - - - 1 - - 3 - - - - - -
Isopoda

fEM v 2 78 - 1 - - 1 - - 4 1 - - - 2 - - - -
Di lopoda

& LA T — - - 1 - - 3 - - 2 - 3 - - - — -

ChllOéOda

Ehf 5288 2 - - - - - 1 - - - - 1 1 - = 1 1
Orthoptera
AN AN | - - - 1 - - - - 5 - - - 4 1 - 1 -
Dermaptera
Skl 1 - 2 - 9 - - - 1 - 3 2 - - - 2 5
Hemiptera
ﬁmﬁp - - 1 - 1 2 - - - - 2 1 - - = - -
Lepidoptera
Eﬁélﬁfﬁ 11 2 1 12 12 5 13 3 8 2 6 23 2 11 - 4 6
Coleoptera adults
fdighh 1 - - 1 4 - - - - 1 1 - 1 2 8 3 1
Coleoptera larvae
wmap - - - - - 1 - - - 1 2 {320 - - - - -
Diptera
lﬁéﬁ 84 5 34 10 36 - 3 1647 100 9 - 11 4 1 = 17 -
Hymenoptera
Dt 2 - - - 4 - - - - 3 - 1 7 - - — —
Others

it Total 118 16 44 37 75 36 33 1658 119 31 27 379 25 18 12 49 17

(GREE) MEO2Y 2 VFORFET ¢ HHH ORI

— 12l —
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3.3.4 VHRHECHIF O E

Fig. 4 3 7 2 ¥R B 275 REEKNX O T ESMORFRAR LD TH S, KEGR
HELBX T, BHE2EH (19824) 06 A& 81, BEAESTBNIHRTA T4 &AL
AFGROBERANSEML, Ihooa i A HoYgdPBGEROAEE LY, RBER&MHENX X
W&ot 3HH (19834) i, —MORHEARELEX THEOFMOEERSRINL 245, Thidy
v F v e FRISLOIDIHEIC L ERSN S,

HYBEREREBERX TR IHEH (198348) 08 HIK Y I XOBHEEBIHBX LD Eh - 1o, INTEH
RN X TP R OEEEAEINL o8, MRBRXE D DiEh- 1,

7ow v RUOE s FHEEMICE G 5 REHREIMEAHX T2 SMcREL LSS BHER%
Fig. 5 o U7 1HH Q9814 010 A»5 24 (19824) 06 H»T, 7%y, £/
AR & SO, REHEMMEX o AP hoid, Hicarx s v HRoBERNE (,
ERHAX TR E N >, 2HEHO 8 AR @I L, WhRboBEEAHML 2,

MR X TiRE s he TEEME AR 2 VT Table T~8 IR Ltk H iz, WRIXE D

12 B RSB
] . Coleoptera larvae m Hymenoptera

o R I3
Coleoptera adults E Earthvivaorms

104 B Z O

E Lepidoptera D Others

64

03MICRE LT BHMOBER (8)

Wet weight in g of soil animals
collected during 20 minutes.

R Y
Application amount —— .~
AL Oct.  Jun. Aug.Dec. May Jun. Aug. Oct.
Sampling date 1981 1982 1983

Fig. 4. 7 2 ¥ BRI O HRHER A X T 20 RN EL c LIEEOBER (g). £
K& (T), dmpay ), 1285058 () HEMEXAZxRL, EHER S WD
2 M»PhE L P28, EL HEEEBERY.

Wet weight in g of soil animals collected during 20 minutes at fertilized plots

with sludge compost of 2.5kg/m? (S), 5kg/m® (M), 10kg/m? (L) and 20 kg/m®

(EL) in @. acutissima stand. The left, middle and right graphs are plots with

Tendoh (T), Hitachi (H) and Yamagata (Y) sludge compost
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Haigdr g2zt o] 10 1
[ Coleoptera larvae 8] Hymenoptera
7 B Ak II2H
Coleoptera adults E Ear}gworms
L))
E Lepidoptera g Others

Wet weight in g of soil animals
collected during 20 minutes.

05 FICRE LA BB OBER (8)

RHE
APPUCBUP’” amount gt~ Jun. Aug.Dec. Apr. Jun. Oct. Oct. Jun. Aug. Dec. Apr. Jun. Oct.
AT H 1981 1982 1983 1981 1982 1983

Sampling date

Fig. 5. 7v<v (PY) RUt /% (Co) WMo REGRMELHEMX T 20 /HIciREL
r-tEEMOBER (g). HARIR S DB M MR, L A2B%ERT.

Wet weight in g of soil animals collected during 20 minutes at fertilized plots

with Tendoh sludge compost of 2.5kg/m? (S), 5kg/m? (M), 10kg/m? (L) in P.

thumbergit (Pt) and C. obtusa (Co) stands.

BEOHTAD -, BRBERTENEETH -7 X FHEBMOBEEE, 7o-vib /s FHEH
ORhRHE S IcBAEESDEL, HoETRAF LML L RBVARLVEY, HAORESTIED
HEHECSAZEESIREIVLETFHINZIABOAKRK RKESREERBRIC X DML L 3HEL S
Th b,

DL, RENREHEEOBHIEFROMMAER 2, AFCELS ERSNIYMADOHIEPR
BHEQHOSHTED -, REHRBEERIFRNYE LT, 37 XEHHLTED, oI LBarx
LvghiEno—REbEZ SN S,

BE, IXFFLAVEHRIC L AREOEELE EOFHBRLVEL, BAOREICH » T
BB ELS (BT, 1972), 3IFEAMAEZHEL 2SEOHBTHE 24 X & VEOEEHIDIH
SshebDEBbhd, k1, ERYOERIHEY, 2 XX A HYRERENT LV EMBET
(1972) O&ERE—HL T,



Table 7. 7 X FHEFHIOERIEILHER X T 20 2FICERE L - LIRSV O AR
Number of soil animals collected during 20 minutes from the plots with sludge composts in the Quercus acutissima stand
R X & H i i
sludge compost Tendoh Hitachi Yamagata

ﬁﬁfﬁﬂ H 1981 1982 1983 1982 1983 1983
e H 8 Sampling date Oct. Jun. Aug. Dec. May Jun. Aug. Oct. Jun. May Aug. May Aug.

Amount LN 14 22 9 22 2 Ry 23 26 22 2 23-24 2 24
B Animal—28PPled™ [ " s L L. L S M L L S LELS L|S L L S L EL L S L EL
12 - - - - - - - - - - - - ----/16 - - 2 -]~ 4- 3
Gastropoda
BEM €4 3 3 XK 1 9 13- - - - - — - — - - 16|11 - - — |- - — =
Encytraeidae
U 1 11 - - — = - — 1 - =1 2 42|- - — 4= 3 - - - =
Earthworms
GI® B £ 12 92 — 4 5 — 410 8 111 4 2 14 5|5 5 9 1212 4] 5 5 1 1
Araneida
A SR - - - - - - - - - - - - = 2 - -|1 2 1 29 616| 1 1057 4
Isopoda
RIS T 2 78 - - - - - 1 - - - - - - - 8- -i- 6 2 - - 1 - - 1-
Diplopoda
BEE LD 2 2 3 1 2 - - 1 2 2 3 -2 1 - 2/— 1 1 — — —| 2 3 2 1
Chilopoda
Rh@ EEN 1 - 1 — = = - - - = - 1--1-|/4=- - - - |- - - -
Orthoptera
AR | - - - -1 3 - - 38 - - - = = - —|=- - - - - —| = =~ - =
Dermaptera
IR 2 1 1 — - - - 1- - - 12 - 2 —-[2 - ~ 11 2al1 - - -
Hemiptera
SR 1 - 1 — — 1 - - 13- — 2 — 26|- - - - 1 |- - - -
Lepidoptera
EE&;;}Z 21 8 15 — 2 1 2 5 6 6 11 7 6 7 2 3|11 4 6 15 12 14| 6 12 14 15
Coleoptera adults

11 2 1 7 1 4 1 5 9 2 12 1 383 5|— 2 2 2 1 -t 2 — 1 2
Coleoptera larvae .
TR —95 2 - - - 1 3 15 - 21 - 11|- - 1 - — 1|~ - — -
Diptera
1 3120 46 16 11 1 69 1318 2 99 3 85 9 929 31 33 11 21 — {169 — 53 15

Hymenoptera
Ot -2 - — = - 1 - - = 1- 2 - - —-l32 - - - - -] - - - -
Others
it Total 43 311 169 51 32 23 9 84 41222 20 122 25 878 39 39|56 58 55 T4 66 60| 186 34 129 41

*RABRKDEEBD, Amount applied was as follows

18:2.5kg/m? M

5kg/m2 L 10kg/m% EL : 20kg/m?

— Vel —

SR O

=% G9¢ &



Table 8.

C. obtusa stands

7oy RUE /7 3RO REFREEKEAKX T 20 2RICERE L 7 - ERmEGEE

Number of soil animals collected during 20 minutes from the plots with Tendoh sludge

compost in the P. thunbergii and

fERATE

Vegetation

7a=zy
Pinus thunbergii

£/ F

Chamaecyparis obtusa

RAEFAH
Ltk o

Sampling date

%
¥ Anima applied*

1981

1982

1983

1981

1982

1983

Oct.
14

Jun. Aug. Dec.
22 9 22

M

S L L L

Apr.
21

Jun.
a7

Jun. Aug. Dec.
23 9 23

S

L

L

Apr.
21

Jun,

17 2%

S L L L S

M

i 2
Gastropoda

BEM 11X
Encytraeidae
1 VX
Earthworms

WES BEFs 28
Araneida

P SRR
Isopoda

fEH ¥ 2 78

Diplopoda
B L5 >
Chilopoda
BaM B0
Orthoptera

A I
Dermaptera

Hemiptera

il
epidoptera
R

Coleoptera adults

Coleoptera larvae

T

Dﬁtera

II% ¢}
ymenoptera

Dty

Others

1

1
2
11

w g o

w O W N

22

91

- - -1

- - - 2

13
5

M
2

16

[S)]

16
167
3

2
3
8

15

- 0 &

___2_
1 - - - 5

43624 —
— 2_

12
22

it Total

17

47 147

21294 19 6

31

219

32

57

15

24

112

27

93

15 35 33 10 21

21

193665 27

* M B3k D & 0. Amount applied was as follows : S: 2.5kg/m% M :5kg/m? L@ 10kg/m%

2
“

B0 > 2 WFOGTET ¢ 2 B OHFiTH S

C20-F %

—Gel —
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3.4 FREESOKAIGEEESECEIINE

BEFHOFEARTRICRELLDRF + 51 T4 HD 18 Cyathus sp. T, #HREBTH»HHI
F&LTHERBEX TR O,

EREO s v+ ¥ £ FF I 2FER 7 2 FERHMICOLREL, REBIMEOKHRICHAIL TE
{, MIMAOE bRES NS (Fig. 6 I£& Table 2), fc#L, HIMERBHEE 20 kg/m® MK T
RTEXBROA D7, SEADS HOFARKIC L 7 R FHEHICERD I w3 FE FEBREL
o, MEBEOBBRBHESLTHL -7 (Fig. 6 £, SERIRRIOED, vovotvsyy, v
KLy 24 ED 18 Psilocybesp.,, 7€ 5 7 BD 1 # Inocybe sp., 1 7 FED 1 8 Boletus sp.
HEhicEEs NI,

¥Rk yoridsoe vt IERICREL, SXEILOTRIKORERIIHEX 100, KM
FEIX129, 4B 51, KEFAEHEE/DRX 228, JRIX 100, £BXM5TH0, RERL /o=
v DK (Table 2) & DBRIRISHTHA -7,

4FEFIZR 7 R FEPMORERVCBVHAREEX T2 FEFFPF v 2y 723 LHELTHE
B, BEOUHCOEIREGRE L, £/, (EHEEEX TR+ Yy 2y 7 EBEHRDO S X+ F
7 ohFE L7z (Table 9, 4 FHOMBBOFEERE R & MK HBR CYER Ok E & 0%
FEE ST » Fo

3.5 BEER

DAL DRSS, HROSHBRILEORCHREELER YT 5 &, —HotBEoEsi£ERic
TEN, TOIERITFFENFOEMOLS CHRRORRIZT 5 AR BB L, aFiavid
DEHBEHOEMCSBMBEEEOHE BRI &N T, I HF & Y EROBENOREE IHEE
OHELE RUBEEEECL - TRELY, b/ 3 EBRMORESFRETLBX RSP 7, £/
FERHITIIC DEOREERHEIDEXIE S & &0, BEEEPCHEBEOBHXTOIN ALY D
PHhEr ot COTEE, aHRLVHOYRSRKICL / +OHBAEFCLHEELONS, &
fo, BHEW ORI IC o HEEYSEINT 2 ERIIEA « TG (1973), &l (1975), HEB (1978),
BINED (1979 a, b) BftiEA (1979 FHE - /NI (1980) sMEL THY, HiREEOMHICHES
BROBELTREWT EbREBE NI,

B, SRENGSPZVOELBEESHEL TV LY, BATKTCRET2ELEAEEL S,
BT IRHESBES NS L bHEs TS (BMKEERRSEBEER, 1989, Al
DVWTH, ¥eRxFETFFOXSIUFRABEYOBISHRRI ALY, TokAHR LB R
HIBRT 2 HESBH S,
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AR OB It 5 TREY ORI L 2 08 FEEH)

34 H (Aug. 23, 1983)
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Application amount
HLER Treatment

MEXF, A WHEX, B SFEHIEK, C s4EBEX, H#HZ

Fig. 6. WK 2HEH (F) RU3IER () O/ X FHBHICRELLy <A FEF2O
FEEK.

X E R L, EHER S A7

-
-
2

HRHERX, T AXKEHEEEX, Y H05FE
B M#»pR, L »2R, EL B¥REFEBETT.

Number of fruit bodies of Scleroderma cepa occurring in . acutissima stand in

the second (left) and the third (right) year after the fertilization. Treatments are

A : Control,

C: Cow manure, H: Hitachi sludge compost, T :

B : Litter compost,

Tendoh sludge compost, Y: Yamagata sludge compost. Amount applied is S:

2.5kg/m*, M: 5kg/m?, L: 10 kg/m?,

EL :20 kg/m?



Table 9. 7 X FHEFEEK 4HER (19847 A18H) KRE L LSSEBEOTEEE/m?

Number of fruit bodies of higher fungi/m? which occurred in the Quercus acutissima stand on July 18, 1984 (4th year after planting)

WEEEHE ] XX BEMEX S EEEX KEHRHEREX ~ HIALERHILK LT RHEIEX
Treatment & Applied | Control Litter Cow manure| Tendoh sludge compost | Hitachi sludge compost|Yamagata sludge compost
Amount 2
iR ke/m Lo b R |VR PR ZR RSR|SR PR SR SSE| VR PR 2R BER
Fungus 2.5 2.5 2.5 5 10 20 2.5 5 10 20 2.5 5 10 20
BtRE Mycorryzal fungi
s2x¥EFF 16 - 30 2 + 6 21 12 8 - - - 26 - —
Scleroderma cepa Pers.
FYARI 76 - - 38 4 20 - 82 6 + — 32 38 6 —
Laccaria laccata(Fr.)
Berk et Br,
DAY D IVE N — 14 - - 314 74 125 + 244 208 — - - - —

Clavaria vermicularis
SwarTz Fr.
BV Y — — — - - - 262 - 2 — — - — — _
Clavulina cristata
(HoLmsk.: FR.) SCHROET.
A Saprophyte
Fr I VI H - — - - - — - - — — — — - Ht
Piziza sp.
PR¥ /) F T o0 - 38 30 — 30 - 6 - - 22 40 14 4 56 40
Lycoperdon pyriforme
S CHAEFF.: PERs,
FaAsvy - 20 - - + - - 118 46 80 - - - — -
Psathyrella gracilis
(Fr.) QuEL,
A8 Unknown
A FVFIr - 8 2 18 - - - - - - - — - - —
Laccaria bicolor
(Mairg) P.D. QrtoN

U LTHFDIE - - 22 2+ - - 4 - - - - - _ —
Laccaria sp. 1
Laccaria sp. 2 - - - - - - + - 28 - 90 - - - -
TSSO 1 — - - - - — + - 2 - - - - - -
Inocybe sp.

it Total 92 80 84 60 408 100 414 216 336 310 130 46 68 62 40

+ AR - 128 B TR O
The species was found outside the examined quadrates.
HWOHERARSRICRELIH, BARSVLO.

1t was difficult to count the number of fruit bodies, though the species occurred in abundance in the examined quadrates.

— 8¢1 —

B REHI AL 100 S
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@ FLE, (2) BITBEX v BRBERREOABTESYHOZ, FLE (7) 105

~109 (1979 b)

ISR BERELLIFRLVE, BAIRFOFARTA 71 OERELER, HRKANEALESR
ko (8), 1~24 (1972

BRI  MYIORBETENE L EREM 4 WK RIERRORBA S L BNER, HESR

H, 37, 63~68 (1987

- BRUEHERORH SEA, Farit, 30 (2), 17~21 (1988)
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94 [M H#kER, 213~214 (1983)
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Changes in Soil Organisms by the Application of
Sludge Composts, and their Effects

Niutma, Keiko®, Fusira, Keiji” and Ocawa, Makoto®

Summary

The effects of application of sludge composts on soil macrofauna and higher fungi
were studied. The relationships between the growth of trees and the changes in soil
organisms were also discussed.

Forty-eight plots of 5m x5 m quadrates were set out at Chiyoda Nursery, Niihari-
gun, Ibaraki prefecture. Tendoh sludge compost (the sludge was agglutinated by high
molecular compounds with sawdust), Hitachi sludge compost (by high molecular
compounds with crushed bark), Yamagata sludge compost (by lime with sawdust), litter
compost and cow manure of 0, 2.5, 5, 10 and 20kg/m? were applied on March 12,
1981. Twenty-five 3 year old plants of Quercus acutissima CARRUTH or Pinus thunbergii
ParL. or Chamaecyparis obtusa ENDL. were planted in each plot immediately after the
fertilization.

Soil macrofauna were collected by digging at 10 points per plot, with a controlled
collecting time of 20 minutes per plot. Flora of higher fungi were determined by
counting the number of fruit bodies in two quadrates of 50 cm X 50 cm per plot.

The height and base diameter of the young trees of @. acutissima became larger in
proportion to the amount of compost applied in the 2nd year after fertilization.

Scarabaeidae larvae, Anomala cuprea Hopre and A. rufocuprea MoTscHULSKY, which
injure roots of young plants, increased in the plots with Tendoh sludge compost in P.
thunbergii and C. obtusa stands during the 1lst and 2nd years after fertilization, and
decreased in the 3rd year. Caterpillars, Phalera assimilis BREMER et GREY, which eat
tree leaves, appeared in the @. acutissima stand in the 3rd year and pupae of this species
increased in the soil of plots with the Tendoh sludge compost. The effects of the
application of the other kinds of compost on soil animals were not clear. The
relationship between soil animals and the distribution pattern of the particle size of
water stable aggregates of soil was also unclear.

Mycorryzal fungus, Scleroderma cepa PErRs occurred in @. acutissima stands in the
2nd, 3rd and 4th years. The number of fruit bodies increased the 2nd year in proportion
to the amount of Tendoh and Yamagata sludge compost applied, and the growth of
young trees was enhanced. These effects, however, were not observed in the 3rd and 4th

years.

Received July 20, 1992

(1) Forest Biology Division

{(2) Forest Development Technological Institute
(3) Kansai Environmental Engineering Center,

Biological Environment Institute



