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Abstract

The effect of organic matter and charge characteristics on clay dispersibility of the soils from
anewly reclaimed agricultural land, Hikigawa, Wakayama Prefecture, was investigated from the
changes with the passage of six years. The adjacent forest soils were examined as a comparison.
In 1987 the reduced plant growth in the reclaimed agricultural land was attributed to the
unfavorable physical properties of the soil induced by high dispersibility of clay. However,
continuous application of a great amount of organic matter to the surface layer of the reclaimed
area since 1989, resulted in an increase in total carbon content by ten times in 1993 in comparison
with that of 1987, and also favorable plant growth had been obtained. In addition, during those
six years, for the surface layer, clay dispersion ratio had decreased from 25% to less than 10% ;
other physical properties such as water-stable aggregate content, solid phase ratio and hydraulic
conductivity had also been improved. Little clay dispersion after saturated by sodium ion
indicated that the binding agent of clay particles was hardly-exchangeable organic matter rather
than easily-exchangeable cations. In contrast, for the subsoil which remained in lower level of
organic matter, such changes in physical properties as the surface soil were not observed.
Charge characteristics of clay particles in the subsoil largely determined the dispersion behavior.
Key words : Reclaimed agricultural land, Clay dispersibility, Organic matter, Charge characteris-
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Location of Hikigawa reclaimed agricultural land and sampling sites in Komori.
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Table 1 Outline of the sampling sites

oA EEHE: i /& fr ES(em) LHIRH EEE SEEBEMO 102 M40 BAR
1987 - 0-50 ¥ BHEN
1 1 1993 A 0-25 i g H7 2.500kg, BB7 v 500kg
B 25-35
1987 - 0-50 T —
2 o 1993 A 0-6 T — oL
B 6-30
1987 — 0-50 iy WiE
3 it 1993 BA 0-16 K BT + 4 3 H1200kg, B =435 90kg
Bw 16-32
1987 A 0-24  EHHRREE — —
P N Bw 50-75
1993 A 0-13  [l#kkiAE: - -

BC 32-46+




34 FHEOYIHYE S 75 5 (1996)

-2 A [ R EE
Table 2 General propertlies of soil samples
—————————— SSHRPEHEI - L SR
Mo 4 B fi EC Ca Mg  Na K xHRR Al IR LR
@dSm ') -----mmmm--- cmol (+) kg l----mmmmmmm oo (10gkg™)
1987 0.06 1.60 2.12 0.07 0.40 11.4 0.32 CL 24 .4
1 1993 A 0.33 8.81 5.05 0.17 1.21 24.5 0.08 CL 20.1
B 0.04 1.88 1.81 0.14 0.32 12.2 0.65 CL 23.7
1987 0.03 1.50 2.21 0.11 0.22 10.2 0.29 CL 23.2
2 1993 A 0.20 9.88 4.63 0.34 1.26 22.6 0.05 CL 20.6
B 0.05 3.25 2.49 0.21 0.34 11.7 0.28 SCL 16.8
3 1993 BA 0.19 2.71 0.62 0.16 0.91 14.2 1.22 CL 19.6
Bw 0.11 3.24 1.14 0.45 0.79 11.7 0.90 CL 17.4
1987 A 0.03 0.51 0.35 0.05 0.34 12.5 1.98 CL 24.7
P Bw 0.03 0.05 0.13 0.07 0.15 11.9 1.91 LiC 26.2
1993 A 0.09 0.63 0.59 0.22 0.39 17.4 4.12 CL 24.7
BC 0 0.00 0.06 0.16 0.07 9.8 2.29 LiC 26.1
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Table 3 Content of sesquioxides and organic maiter of the soil samples

---------------- WAL - pgpm S

W i B M Ald Fo-d Al-o Foo = EHR EH
—————————————————————————————— 10g kg 1-------mmmmmm e

1987 — nd® nd 0.10 0.20 0.34 0.06

1 1993 A 0.18 1.01 0.10 0.15 - 3.23 0.40

B 0.19 1.22 0.10 0.19 0.37 0.09

1987 — 0.11 1.46 0.10 0.17 0.28 0.05

2 1993 A 0.16 1.02 0.06 0.14 3.51 0.40

B 0.18 1.14 0.10 0.18 0.50 0.10

5 1993 BA 0.22 1.41 0.10 0.14 0.74 0.16

Bw 0.20 1.41 0.08 0.13 0.46 0.12

1987 A nd nd 0.33 0.25 3.03 0.16

Bw 0.42 1.48 0.27 0.19 0.32 0.02

F
1993 A 0.30 0.82 0.24 0.25 2.73 0.22
BC 0.23 0.94 0.13 0.10 1.38 0.06

@ Al-d : DCBHIHE 7V 3 =9 A, Fe-d : DCB fifii#%, Al-o: Tamm ffitE 7 /v 3 = 4, Fe-o: Tamm flitH#k
® not determined

F-4 PIEERIREHEORATELL
Table 4 Changes in physical properties

. o L v Na f@fiR o
oA & B A R HRLE SRR SYRUER
-------------------- (%) “-o-mmmeeele
1987 — 69.6 29 25.4 75.2
1 1993 A 49.1 41 5.3 7.9
B 49.8 24 24.6 61.4
1987 — 70.5 26 24.4 81.8
2 1993 A 46.8 40 5.8 20.1
B 50.5 37 19.4 39.0
1987 - 68.0 — — —
3 1993 BA 50.3 - 10.0 22.2
Bw 50.5 -— 19.1 42.5
1987 A 35.5 53 6.7 12.7
F Bw 46.1 29 0.4 13.6
1993 A 30.7 72 1.7 4.1
BC 54.7 28 14.2 43.1
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Fig. 2 Relationship between organic matter
content and dispersibility of clay.
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Table 5 Charge characteristics of clay particles

) . o 0 AAENTER
A 1 B of pH o) WESSS apme (op) R
cmol(—)kg !
1987 — 5.29 3.93 1.36 2.6 It>Al-Vt, Vit
1 1993 A 5.61 4.25 1.36 1.0 1t > Al-Vt
B 54.6 3.60 1.86 3.5 It>Al-Vt
1987 — 5.58 3.97 1.61 2.3 It>Al-Vt, Vt
2 1993 A 5.82 4.10 1.72 10.0 It>Al-Vt
B 5.62 3.62 2.00 4.8 It >Al-Vt
. 1993 BA 4.46 3.45 1.01 4.0 It>Al-Vt
' Bw 4.75 3.55 1.20 3.5 It>Al-Vt
1987 A 4.94 nd© nd nd Al-Vt
r Bw 4.90 4.21 0.69 0.5 Al-Vt
1993 A 4.82 3.50 1.32 4.0 Al-Vi
BC 4.57 4.20 0.37 0.4 Al-Vt
® pH (H,0)~ZPC ‘“not determined
)AL=V 2:1-2:1: 1 HEEEgY (FAi=gbs-N—3FaFA4R), L:454F, Vi:N—=3Fa254%1
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Fig.3 Relationship between charge charac-
teristics and dispersibility of clay.

EEEBIC & » TH U 2kAAMES, SO pH &8
BECKTE L TRABT 2ERME L £, MEtoi
ZPO) kb EVWPH TREAERMBRBAICKET 2 12
¥, ApH (pH(H,0)-ZPC) OEMAREWVIFEREHL T
IERAMBEROANEVE PRENS, oW ER
TR FREOBEBEWERIOEETHD, RELTVWE
AAL LUERANEBERVSANZVWEESCRANE LT
HBEgEsn 5,

£ I L OFTBRE AR L foo 1987 & 1993 T

FEIHE LRI K E I - 1o KARTE
Bid, 2:1-2: 1 1 AR (T =9 6-N—23
254 b)) THEOMSAF OFEL T 04-05 cmol
(=) kg " ThHornizHl, 154 b FEROERH
BT 23-48cmol (=) kg ' TH > f, BHIHDSE
B LoxABNERE FELICTEL 720, A
BEBYHROARBILL3bDEELZONS,

M-3 ik pH EMBE o0 (ApH) LoMERK
DBERER LIz, ABYSEOEVERLIIAPH O
ICE D O PR EED » o L, B L
TELTIRAPH AR EWVIESHHMENE O &V S HEFE
BHot, IPOEHFEITELOZK>VLTHRL LS
DTH B, M FE oSS AREET B Lo =
NICHANRTER 72D, 154 FEKRTHZ ok
ABHBRMBKEL, ISICApHMAI VDI, &
BLTLAERAMERORE - itk B EED
N5,

DX ICHBYOLILWEE LT, o5k
FEICFBREIC L > TIRESN D T ENRBE NI,

6. ¥ & &

1987 R 1 &Ik BT B 1 2O LT AR I
it oEaswtticERT 3 LB YIEESERNTS -
foo L LSS 1989 SELRKBOEBME T 5
e DB M LD, 1993 4E 1 YR & BIr &
oo to, 1987 EH 5 1093 Fofiz, EBLOEEYS
B3 10 (51 m U A BeRIZ 25% 5 10% VL F~ &
KESEF U ERcRB Ll #KER
BE & OIS & W - BT E & [ L L foo ot
(ST = sl F i nt= o R A N R A A [ 7 M R A
o

KB LTEdr Uy AR AR L oSEREE
BEBMULH -2 &5, Fio b5 BilE R
Mg C o BasmE T, Hssiit o AY
THDEEZONI, HEYHDIVIGES I T 0N
ERFERAEBFEI L > TREIN B T ERES R
7o

7. # i3

AR OEMICEL T, MHEEHUIRAE RN ES L+
vy —DJIINERICY Y 7)) v I B LXUOBHE ORI
DB OB REBMERIZTE - oo & /o LB ER
XD FIRIC B E AR L Thicini, &l
LCHEHHL L Ed,

&5 X M|

Blake, G.R. and Hartge, K. H.(1986) : Bulk density,
Methods of soil analysis, pt.l, 2nd edn, Eds. A.
Klute et al., Agronomy, 9, 371~373

Bolt and Bruggenwert 5 (1980) : I/, 43
#, p.od, Faktrs—, HF

TS AIER R (1986) « TIEREHES TR
W, FEA, #E
Edwards, A. P. and Bremner, J. M. (1967)

Microaggregates in soils, J. Soil Sci., 18 ; 64~73

HE)IFREREER - GO H &< (1978) @ FTEEK
J5 B B I BRHR 3% 3 MR I [k b S i st
TR

BINZHE (1985) : BB Y £ -4 F Y2 - B9, p
127, BRILERSUEE S, #

Hsu, P.H. (1963) : Effect of initial pH, phosphate and
silicate on the determination of aluminum with
aluminon, Soil Sci., 96 : 230~238

Itami, K. and Kyuma, K.(1995) :

of soils from reclaimed lands with poor soil phys-

Dispersion behavior




38 FEEOWIPEYE 5575 % (1996)

ical properties and their characteristics with spe-
cial reference to clay mineralogy, Soil Sci. Plant
Nutr.,, 41 : 45~5b4

A MM (1990) : ERHIBAR I B A LB [ HEE
{ERERE O REIN &, THAD 62~ Pl CaF R F-aIF
FEMIIS (BB A) BRI E

McKeague, J.A. and Day, J.H.(1966) : Dithionite and
oxalate-extractable Fe and Al as aids in
differentiating various classes, Can. J. Soil Sci,
46 : 13~22

Mehra, O.P. and Jackson, M.L.{(1960) : Iron oxide re-
moval from soils and clays by a dithionite-cit-
rate system buffered with sodium bicarbonate,
Proc. 7th Natl. Conf. on Clays and Clay Mine-
rals : 317~327

R.S. and Quirk, J.P.(1990): Interparticle

forces in relation to the stability of soil aggre-

Murray,

gates, Soil Colloids and Their Associations in

Aggregates, p.443, Plenum Press, New York

EERRRAT Ii2x (1995) : BIFLEE RS (VK 6 ISR, p.
13, EEARBEGTZ:, Hi

R (1984) « ¥ bigy, p 203, WAL, A

Sakurai, K., Ohdate, Y. and Kyuma, K.(1988) : Com-
parison of salt titration and potentiometric titra-
tion methods for 1the determination of zero point
of charge (ZPC), Soil Sci. Plant Nutr.,, 34 : 171-182

Tisdall, JM. and Oades, J.M.(1982) : Organic malter
and water-stable aggregates in soils, J. Soil Sci.,
33:141~163

Visser, S.A. and Caillier, M.(1988) : Observations on
the dispersion and aggregation of clays by
humic substances, 1. Dispersive effects of humic
acids, Geoderma, 42 : 331~337

SZRAESII 0 1996 £ 6 H 27 1]
SEMEH T 1996 4E 9 J] 25 H





