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HIBEETHIENDMBELEER L. VEELE
BB EEA LS RV ERBLETHS. ki, L
Lo BRI O Th L EABT IEFR T TH
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2 = 8 The, #a VAR ORFHEEE 7RO,
| & o o FEEIBERET, WIhd 2o TERLED B
. e o BOTHDC ENIPMLD.
8§ % 8 D) EEHSLUEESER
e e ABEACHL, 2 vRA PR TRE RS ERL
- TIO%BED L5 H—CEEL, 500m/ AL —1¥
o o = T, KRR B BAEKED 60 BILED
g © g 7eAtS, 40°C T6 4 AMREITCRIESEL, ERERK
g 2 = B L 6 7 AEBRICEEL, BROMT LT -1
» w o B oM X KONONOVA &0 REEEY il
z 2 2 0.1MY®w ) vEF b ) ¥ A - KERMEF + ) ¥ A BT
¥ 8 & Lot HhELUCEEER 100ml L 1ml OFf
ATEBELRINL, BRBE 7 AR, iR
S| @ = < 120 IMARE S b U v ARHCHRL, BREOHED
2 X b RF L dlogk %, %17 L RRRIBHEATAE BT O
® © o FEMAEOWEL B~ v H VEN Y v AR L HELTE
¥ 8 % ERF, EBO BA L T RF ESEEHL
| T fRF L UTRLIe. ¥, EEAMMEIT Bt Bl
o2 ?g ELTHRLE.
AR 7o, ch/cf Bz not BEAGCLAFED 10X
= otz Fiebb, BEREL SIRHL0.IMYR Y VER
22T hé FE 0 YA KERES DY AR 20 mI KR, 28
e BHRE 54, 6000 rpm T 10 AR OAHEL Y
~ e o 12F 85, WS MIS R B ET SO BMERRDE
ALY U, @ohie EHOERE AL L, SHEK 100 ml o
I - LERR 1ml o #acing, Rtk 74 Hi
= o= s M L, FREROBERLF - — ) YETRDE. Ik,
e e & 8% C OTHD RS A5 Licli% spp - OH WAEIAHE
¥ @ & B AR
-
= 2 2 03 3. HRUBLULEER
gé% 53 TR EIRBIARE & 6 7 BRI HI1T 5 & HLIEL:
oo ifg % & spp - OH WHEHEF S LW HC/TC, 3bict
e = DOEEIEmORERE RF /o 500 dlogk, 53X U714
B SEEOPREL fRF, E,: Eqyl, LT ch/el low
e ¢ = z¥ Lt %, LREROMECOT 6 5 A RORELE
= E3 BrsT AR (6/0) ZHELE
CE E R &z 1) spp-OH Tiamiin#es & HC/TC & KU
| B 2 % 83 Zfe
Bz g2 8p spp - OH ATARHIKSEC D\ T 2B &, 1 BHLID
R FRTHRELOBCEHERYRMLT, VWThoK
1 . R E A BT b A R L, - OB EREIAR &
e B oh | BEHE 6 % 1 BB L FHET Bote. —, WBEC 31T
L d EE vy 12, VP ROEET L BRRIC RS AR TR <, B

| 1 FIERZ O E, BRRIEBEAYRLE SR
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F3FE EHOTBMEREL

- \ LEKRIERSE spp- OHE[TA B R HC_ "
O (1C, % (HC, &) ~Tc <10 e %
[ = L b 7SR A kR
HORBBENHGIOIES o 6 60 0 5 6/0 0 6 6/0 0 6 6/0
I EEXEET x K 1004 102 098 1.93 2.59 1.3¢4 18.6 249 1.34 0.8 1.36 1.60
BERs 4+ K 2 A 1.7 1.5 0.98 2.16 256 1.19 185 223 1.20 0.93 1.34 1.4
(o 2 % B 122 120 0.98 1.95 2.76 1.42 16.0 23.0 1.44 0.88 1.48 1.68
T =3 1.4 1.1 0.97 1.97 2.66 1.35 17.3 24.0 1.38 0.81 1.43 1.77
EEZBERE X K 7.8 7.2 092 1.31 1.16 0.8 16.8 16.1 0.96 0.59 0.64 1.08
BRs+ B 3 A 8.6 7.8 0.91 1.45 1.42 0.98 16.9 182 1.08 0.63 0.78 1.24
G2 9D sk 83 7.6 092 1.39 1.27 0.91 16.7 167 1.00 0.54 0.70 1.30
T =2 80 7.6 0.95 1.3¢ 1.27 0.95 16.8 16.7 0.99 0.54 0.73 1.35
weaR+ts- d R 55 3.8 0.70 1.78 1.68 0.94 32.4 44.2 1.36 0.42 0.47 1.12
C:D) K 42 A 81 58 0.72 2.3 237 1.0l 29.0 40.9 141 0.70 0.79 1.13
i =1 84 6.5 0.77 2.14 2.18 1.02 25.5 335 1.32 0.77 0.76 0.99
FTE N 6.9 52 0.75 221 1.8 0.8 320 350 1.09 0.76 0.53 0.70
sHEERKE X B 35 33 0.94 1.48 1.47 0.99 42.3 44.8 1.06 0.59 0.57 0.97
& H# 4+ R 8 A 6.4 56 0.8 215 221 1.03 33.6 39.5 1.17 0.94 1.02 109
Gz D B R 6.9 6.0 0.8 197 1.76 0.91 286 29.8 1.04 0.77 0.76 0.99
FIT N 5.2 43 0.83 2.0l 1.74 0.87 387 40.5 1.05 0.75 0.71 0.95
I Mo R e W R 1.4 1.2 0.8 0.40 0.27 0.68 28.6 22.5 0.79 0.19 — —
B # + B’ & A 46 3.5 0.76 1.07 0.84 0.79 23.3 240 1.03 0.57 0.34 0.60
& wOR 4.8 36 0.75 0.8 0.92 1.15 16.7 25.6 1.53 0.41 0.32 0.78
iR 3.7 2.6 0.70 0.8 0.8 1.02 227 33.1 1.46 0.44 0.27 0.61
I MuEREE K LA 4.7 3.8 08 1.10 1.15 1.05 234 30.3 1.29 0.46 0.47 1.02
A H R 53 29 055 0.70 0.75 1.07 13.2 25.9 1.96 0.25 0.26 1.04
iR 3.2 2.6 0.8 0.80 0.8 1.00 25.0 30.8 1.23 0.29 0.25 0.86
MmEFEE % B 1.4 L1 079 0.27 0.47 1.74 19.3 42.7 2.21 0.10 0.10 1.00
E ®m K & A 4.2 3.4 0.8 0.62 1.15 1.85 14.8 33.8 2.29 0.29 0.51 1.76
w R 45 3.7 0.8l 0.42 1.02 242 9.3 27.6 2.96 0.17 0.40 2.35
a2 3.7 24 0.65 0.43 0.81 1.88 11.6 33.8 2.91 0.18 0.29 1.61
IV Kaeaait o B 21 1.6 0.76 0.45 0.61 1.36 21.4 381 1.78 — 0.26 —
L RE K 2 A 5.7 4.2 074 1.22 1.45 1.19 21.4 345 1.61 0.55 0.81 1.47
& B B R 5.8 3.9 0.67 0.60 1.08 1.80 10.3 27.7 2.63 0.08 0.56 7.00
i 45 3.4 076 0.73 1.02 1.40 16.2 30.0 1.85 0.16 0.52 3.25
MREREatE K 1.0 0.7 0.70 0.20 0.24 1.20 20.0 343 1.71 —  0.07 —
CA & K & A 50 3.2 0.64 0.9 1.12 1.17 19.2 350 1.82 0.42 0.60 1.43
5 R 57 2.6 0.46 0.37 0.8 2.16 6.5 30.8 4.73 0.05 0.41 8.20
]2 3.9 2.2 0.56 058 0.76 1.31 149 345 2.32 0.11 0.38 3.45
V ®BErR#HE: Kx A .7 1.1 0.65 0.29 0.42 1.45 17.1 38.2 2.23 0.14 0.28 2.00
(€C=D) w R 25 1.7 0.68 0.24 0.32 1.33 9.6 18.8 1.96 0.07 0.16 2.30
a3 0.8 0.7 0.8 0.10 0.17 170 12.5 243 1.94 0.03 0.09 3.00

*ERFCHT S0 IMEr Y VBT b Y UL - KBS MY Y ARERIBEEREOEE.
* R OEA & RBICER U,

F2ELLLWLN IO, K2 v AEAMRT TR = I RKIES L5l ), £ECEREAERETIZEK
EREh, FELTWSREHBEOROMECLISL D SARCEDLDOD, FOHMESIFREIEL T
THbDH, ZhiR6HABTITTEALEDLETHERM Thot.
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EHEE 5 DREIEZ L (EEL%720)
L B 7 o F I
ch/cf it
RF dlog & R’ O#E @ SRE** Es: Es H
0 6 6/0 0 6 6/0 0 6 6/0 0 6 6/0 0 6 6/0 0 6 6/0
140 136 0.97 0.50 0.51 1.02 1.08 1.23 1.14 3.2 10.2 3.19 19.5 8.9 0.46 0.79 1.11 1.41
123 124 1.01 0.56 0.53 0.95 1.22 1.22 1.00 3.1 7.6 2.45 19.5 10.5 0.54 0.76 1.10 1.45
130 118 0.91 0.55 0.53 0.96 1.07 1.28 1.20 2.8 86 3.07 20.9 10.0 0.48 0.82 1.16 1.42
130 120 0.92 0.55 0.53 0.96 1.16 1.23 1.06 3.2 7.5 2.34 19.5 10.0 0.51 0.70 1.16 1.66
126 128 1.01 0.54 0.57 1.06 0.72 0.52 0.72 51 3.1 0.61 12.6 18.2 1.44 0.82 1.23 1.50
110 110 1.00 0.58 0.59 1.02 0.8 0.64 0.78 4.1 2.9 0.71 13.5 18.6 1.38 0.77 1.22 1.58
90 113 1.26 0.58 0.58 1.00 0.8 0.57 0.67 4.1 2.7 0.66 14.1 19.5 1.38 0.64 1.23 1.92
118 116 0.98 0.54 0.58 1.07 0.8 0.54 0.68 3.9 2.8 0.72 13.5 19.1 1.41 0.68 1.35 1.99
114 110 0.96 0.50 0.49 0.98 1.36 1.21 0.89 3.8 3.8 1.00 13.2 13.8 1.05 0.31 0.39 1.26
71 65 0.92 0.64 0.63 0.98 1.65 1.58 0.96 2.7 2.4 0.89 15.8 19.5 1.23 0.42 0.50 1.19
83 80 0.91 0.54 0.56 1.04 1.37 1.42 1.04 3.3 25 0.76 13.5 18.2 1.35 0.5 0.54 0.96
73 67 0.92 0.60 0.62 1.03 145 1.29 0.89 2.7 2.4 0.89 15.1-19.5 1.29 0.52 0.41 0.79
91 105 1.15 0.57 0.56 0.98 0.8 0.90 1.01 1.9 2.1 1.11 20.0 18.6 0.93 0.66 0.63 0.95
54 55 1.01 0.68 0.71 1.04 1.21 1.19 0.98 1.6 1.7 1.06 21.9 23.4 1.07 0.73 0.8 1.18
69 64 0.93 0.62 0.64 1.03 1.20 1.03 0.8 1.6 2.0 1.25 22.4 20.9 0.93 0.64 0.74 1.16
60 67 1.12 0.64 0.66 1.03 1.25 1.03 0.8 1.4 1.8 1.29 22.4 23.4 1.04 0.60 0.69 1.15
44 65 1.48 0.80 0.77 0.9 0.21 — — 1.2 1.0 0.83 28.8 32.4 1.13 0.93 - -
21 28 1.33 0.94 0.93 0.95 0.50 0.50 1.00 1.2 0.9 0.75 33.1 44.7 1.35 1.14 0.68 0.60
26 32 1.23 0.87 0.8 1.02 0.39 0.60 1.54 1.1 0.8 0.73 33.9 47.9 1.41 1.04 0.53 0.51
38 3 0.95 0.90 0.8 0.99 0.40 0.59 1.48 20 1.3 0.65 37.2 14.1 0.38 1.10 0.46 0.42
35 40 1.14 0.92 0.87 0.95 0.63 0.68 1.08 1.4 2.2 1.57 28.2 18.6 0.66 0.73 0.69 0.95
26 21 0.81 0.8 0.93 104 0.45 0.49 1.09 1.6 2.3 1.44 27.5 23.4 0.8 0.56 0.53 0.95
32 32 1.00 0.94 0.91 0.97 0.51 0.55 1.09 5.6 2.1 0.38 6.5 22.9 3.52 0.57 0.45 0.79
39 48 1.23 0.72 0.76 1.06 0.17 0.37 2.18 3.2 3.0 0.94 11.0 16.2 1.47 0.59 0.27 0.46
35 35 1.00 0.75 0.8 1.09 0.33 0.63 1.91 3.5 2.6 0.74 9.3 20.4 2.19 0.88 0.81 0.92
34 34 1.00 0.72 0.87 1.21 0.25 0.62 2.48 3.9 2.3 0.59 8.5 20.4 2.40 0.68 0.65 0.96
30 30 1.00 0.73 0.8 1.21 0.25 0.52 2.08 3.5 2.6 0.74 9.3 20.9 2.25 0.72 0.5 0.78
33 33 100 0.76 0.78 1.03 0.32 0.35 1.09 1.8 1.3 0.72 15.8 22.9 1.45 0.41 0.74 1.80
25 24 0.9 0.90 0.95 1.06 0.67 0.64 0.95 1.7 1.1 0.65 23.4 35.5 1.52 0.82 1.27 1.55
25 23 0.92 0.91 0.90 0.99 0.52 0.52 1.00 1.4 1.0 0.71 22.9 31.6 1.38 0.15 1.08 7.20
21 22 1.05 0.8 0.91 1.06 0.57 0.50 0.88 1.3 1.1 0.8 24.5 33.9 1.38 0.28 1.86 6.64
29 42 1.45 0.76 0.80 1.05 0.16 0.17 1.06 1.8 1.1 0.61 19.1 34.7 1.82 0.25 0.41 1.64
25 24 0.96 0.95 0.97 1.02 0.54 0.52 0.96 1.5 1.4 0.93 26.9 35.5 1.32 0.77 1.15 1.49
21 23 1.10 0.82 0.93 1.13 0.32 0.39 1.22 1.6 0.9 0.56 23.4 44.7 1.91 0.16 1.05 6.56
21 22 1.05 0.93 0.97 1.04 0.48 0.39 0.81 1.3 1.1 0.8 28.8 44.7 1.55 0.23 0.97 4.22
28 30 1.07 0.95 0.93 0.98 0.15 0.14 0.93 2.0 4.5 2.25 21.4 15.1 0.71 0.93 2.00 2.15
22 22 1.00 0.95 0.94 0.99 0.17 0.16 0.94 2.4 2.5 1.04 19.1 19.5 1.02 0.41 1.00 2.44
25 20 0.8 0.91 0.97 1.07 0.07 0.08 1.14 2.2 4.2 1.75 20.0 15.8 0.79 0.43 1.13 2.63

wok 6 ABOHEEERBREBOETHL TR,

7z, HC/TC w2, ITHLEORTLHEL U, MHELIVEOLETIXERAKBIFCTERTS D
IFEHECHLCE<HEBL, BHEESEOR R, DD 6 H BRI hEERRTR Y, LERTS
EREEI TR HERECETH#ERLE. L PRI DERPRD b, i, ABRREROWVTS
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5 EREAXERH T IKTHEL, FHRRICPEL H#
BL, 61 AMOEMRICOVTHRS EHBRREIME
CTEWw. 2oz &k, —e-HERTHROBHEWYE
AR LB I T T A L e WEEA S DLV 2
5. &K, VEHLED BREKD BN 2. 7~4.7 1%
DERERTH, THIEHEEER T v )T, Kt
AT Y ALER, TR EDLDTHRNETHA L
E, Eil, REBEBERES, 2EORKIEAT AT VET
HEBLILD C &y, HEELEROBRENPEL,
TG O HEYE 2 O BHYBE~OBATMEAE S hie
bDEEZLND.

2) BHEBRELSCICHEEBOEL

BB IRFE T DT LB A% &, §ifo spp - OH
WBBEBEREOKFCHALL C KLoBESECPHE
TR, [BHOFTRTOLENEETHEB L. ¥,
MR 25 &, BFUhBSARTEL #BLE
2, BREFH = { AETILERBEDENMED ¥
HBLE., BUtESL 2 vAEX PENK, HEs IO
SAMEEOEE = I K CIEBHERRIED Y Lol
ARD NI, FRUADOLETCIIRNEBER, 2 v ER
FERINR & S B RER AT A, BB VIEL
BEB bR ote. ERERIhDDRVELE T
D BT, TO BMINRLKEARMS 1 4~1.5, FHREK
117.0~8.2, Wiz i XT3.3~3.5FCE L. VE
DFLR T R 2. 0~3. 0 FOHEMH»FED b hie.
IRHDORFELRTRO spp - OH A EEHERED 1%
BFETERTHE, IV, VEBOLECERTAN ) TEE
MESOHME, FhbOEer I BHEEE~DZLIVR
BEh, LLRBRERLEHT KT, LtEO7 A9
VHERIGEH T CEREOREWEVER I, ¥t
NODDIeh LRI VIBHEBE S ~NELHTBT T2
ZENHETES.

Wiz, RRHEYE A2 BLCERIND BHBOE
%, RFE L dlogh m X W BT 5 L, WTFhotics
WTh, 2 VAERAMOERINCI W BELELETIES
ZENS RS D, TOEECIER L S 0NT L
HRCETREL X v, $, S botEEzo
WT AT SRR, MERCE SR Y R
JERERE D B R I I A R U IV RIS 50
T, TOFWEOEMIEE ~EEE RS, 1o
T A ) WA, JBHEBOERBETY, ToBE X
DHBLABCHEERIFTLO LHATX 5.

D TAKRBRELDCICTLREOEL

TAFBREZEER L0 BEGEO BV I LT
L, RGN RE N EE R TIEE, B8

HANBWETHERB L. ki vEX MRIKEZDWT
67 AMD HEBEY 25 L, BREARTIT BIELEY I
Z, BEAETEREY, BRR TR EINO I
BAECETOEAYRLL, FofioLECTbT
PN T BB L IO LT Th - T Ei
=3 KCREL, BEmETEmL, oMo+ ET
WEE Uy, RS0 ERLTC.

SRE 180 £480 $REACTFRE BEAEZT
LaEnSHBLE. ¥, £2VvHEANLERD 64
Ho#Br a5 L, BEAKTHE, 748, ERHO£L
B, BRECMELE, & s Kong, ERmLE
THLAEMMA R LRI T ¥, ThstoLET
EEBURETOEAINS hatbhis. 20X 5 EE
{LEQETHEAL Es Eslhizs\nTh Zbh, —IC
BRESAREICEEDL Z LD, EhDTHEN 7 AR
EEhvER X h, HILTW5Z EHERICcE X

4) ch/ef tb&EZD%EAL

SEERBAIAR S T ch/cf MBI HHEAERE, 3T
1UTFThote. ERIBORTIIHAEIENRDE
WERRL, BHEBS 7 AVABEOLEERETHLL &
PRI, ¥, IVEE L0 FHRERE i I X0
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Correlation between Cleaning Capacity of Soil and Various Wastes (Part 3)

Effect of the Dressing of Various Composts on the Formation and Change
of Humus Substances in Soils

Kazuhiko YAMAMOTO, Hiroaki SUMIDA, Osamu [1ZUKA and Yasuaki MATSUZAKA
(Coll. Agric. Vet. Med., Nihon Univ.)

Effect of dressing of various organic wastes on the formation and change of humus substances in
soil were examined using six groups of agricultural soils (Andosols, Gray Lowland soils, Red soils,
calcareous Gray Upland soil, Dark Red soil, and Sand-dune Regosol) in Japan and three kindsjof
composts (pig wastes, sewage sludge, and city refuse compost). During six months of incubation
under controlled conditions, the periodical changes of humus substance, humic acid, and fulvic acid,
extracted by sodium pyrophosphate-sodium hydroxide mixture solution, were examined.

The results are as follows:

1) The process of the formation of humus substances differed among the six groups of soils.
And these differences were especially in the cases of Andosols derived from volcanic ashes,
alkaline soils such as calcareous Gray Upland soil and Dark Red soil, and Sand-dune Regosol.

2) It was clarified that the contents and the properties of specific humic fraction in each compost
affected the nature of humus substances formed in examined soils during the incubation for six
months.

3) In all soils the application of sewage sludge composts enhanced the production of humus
substances. Particularly, their applications on alkaline soils brought considerable increases of humus
substances. It seems that alkaline condition of soils enhances remarkably the humification of
sewage sludge compost.

4) During incubation, the increase of humic acids was superior to that of fulvic acids in the
soils dressed with various wastes composts. Consequently, the values of ch/cf ratios showed the
tendency of gradual rising.

5) Fulvic acids formed in soils applied with various composts changed in their qualities to some
extent during incubation, whereas humic acids showed little change. These results seemed to show
the initial production of immatured fulvic acid and slight maturing during incubation. Therefore, it
is suggested that specific organic fractions in each compost change gradually to humic acid after
production of fulvic acid within a relatively short period.

Key words organic wastes, compest, humic acid, fulvic acid, cleaning capacity of soil

(Jpn. J. Soil Sci. Plant Nutr., 59, 75-82, 1988)



