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Abstract

An overlay of cattle manure compost, several centimeters thick, on a lowland soil-column with
a depth of 24cm, and watering at a rate of 39mm a day resulted in significant reduction of
water-percolation in one or two weeks. With watering, large amounts of dissolved or dispersed
organic matter and K* were released from the compost. The K* was exchanged with Ca®?" in the
soil column and the degree of Ca’’-saturation of the organic matter increased with downward
movement and the organic matter was retained in the soil. The precipitated or flocculated
organic matter with Ca*" might have clogged the capillary pores of the soil. Formation of
bubbles due to biological activities and swelling of soil colloids with increased K* saturation
might also have been involved in the reduction of water-percolation. No significant reduction of
water-percolation occurred when an Ap horizon soil of nonallophanic Andisol was placed in the
column. Ion exchange of Ca’" with K* proceeded less in the nonallophanic Andisol than in the
lowland soil. Aggregates are more stable and bulk density was lower in the nonallophanic
Andisol than in the lowland soil. These properties were favorable for the nonallphanic Andisol
to keep its high water-percolation. Other changes in soil chemical properties were an increase in
labile P and a pH rise. The increase in labile P took place in the upper part of the nonallophanic

Andisol column due to its high P retention capacity whereas an increase in the labile P was also

observed in the lower part of the lowland soil column.
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Table 1 Properties of soils and cattle manure compost

Bl =R B =)

it A4FEa AR 2 b

2X/7 - ApE Ap & UIERSD
iRk fHED, gkg™! 259 65
b 307 427
DI 238 319
fri 196 188
pH (H,0) 6.0 6.3 8.3
EC,dSm ! 0.06 0.08 12.4
CEC, cmol(+) kg! 41.6 20.2
Z& it Na, cmol(+) kg ™! 0.1 0.3 20.2
K 0.8 1.6 111
Ca 19.0 13.1 44.2
Mg 1.4 1.6 11.2
7L A N#EP,0;5 gkg™! 1.0 0.5 7.9
4 C, gkg™! 91.2 16.0 260
4N 5.3 1.4 28.6
C/N 17.1 11.5 9.1
it v 2 v BRI R]TA Al gkg ! 16.9 1.2 0.3
Fe 8.0 6.3 3.1

BB B HiEic L 0 T L,
3. MRLEBER

3.1 HMEITELFSATVARZ FOHWE
PR L 7B & AR 7 o kgl wrEdic 3 EE D
mbd B, HEMbREV (ED, lit#Eo pH (H,
0), EC XML D, HA 7 ToEEIKERE R
Mt o 5.7 BRI OBy 2 v EREE Al &5
FEH LD 45 THEENBRE R 572, TOER
7 oMy 2 v BRERA Al O B 3 Al-JETEE
&1kTH 5 (Shojiet al, 1993), K 27 +d CEC AKX
WO b ZOEWEBIESED I LRSS, HitaE
B E B RIZERE S, L R e R is
<, flEd, v b EENEWVERTS -7, T, M
PEA & vk IE Ca>Mg=K &, —ERIE#HHHIEL & F
BTd -7, TORR7 LIIEHHIOEE pH (H,0) 3
51T, Atk 4 A AEE Ca, Mg, K 237D78 < AL AS
£\ (Shojiet al, 1993) 73, #tufkicfEwv, pH (H,0)
AL, KA 4 v ERREIMLICEEZ SN S,
— R R 35 & FIREIS, COHEAE Y o C/NHb
Rt & 0 SOV EZER L7

avH&Z MEpH (H0), EC & bEWVEZRL,

St
HEK EREOEWVEEZRLI ECOEVI LMD, K

i1

MK 05 b—alriliEtotE & L CEAT B EHERS N
fzo C/N HUMEL, BRE R LS ER SN, 711
VEBETELDED - o, By 2 o BRIEAA AL S
BIRFHCE 38 h - 12,

3.2 hSLESEKOME

5 LDKFBOFLBIFEED - HEORE L 0 v £ R
NMEHOAMICL DAL, aVvERRNH T L, BR
XA S a, VR MEEER Y LA T A, (KA
SAF4EEE T HOBEASN 1 ALINICH 5 L%
WL, M 1~5 DRI 2 HOEETER LI, T v F
2 MEHEE S 5 A TIRIKRBENIRE KN L, &
D, 2ARKOHD 1 ARIFZ2HEENET, bO—AIF3
HES E THIZEE L TREKL, £hEhofEksyo
IRBIKEFIL L 2o L L, TOHBRIZE SITKEBE
(IS tete®, BKEEHKOEIETH L, Thb
Da v R MNEREL S S 2covT, 2:BEMYS
DB 2 BONHE, 3EEMM M E—EDOADE
T 1~5 OFERAFIR L ico 70K T & oB-IUkEIC
3, KREEELBMELS, 921~1,109mL (F5 1,004 mL,
MEHE(RZE 24mL) Thotce TOA T LT 1 HREIT 150
mL OEBEKREH D, 515 L EOMKELEEL, +H
DEE =7KHEAEE TN, BKEEIZ45X10 °cm
s 1 Thb,



48 THEOYIEM: 55995 (2005)

3.2.1 ®i%/KD pH, EC

a2 NEBKD pH 1E 7.9~84 TR K
SREB L T —TH, THEOADN S LMEDR
7K pH (3 & Fhic EasaEa T, BA 7 TR
1263 ThH -7, 4BEHICIZTL &, KL+ TR
685 TTICER L, TNHITH LT, I VvER+E
LT, Lo pHOEW I v &R MEEKD
FETHEOA LY pH G EAMERIE 50, BEX st
2637056771, KT TIR68»5 3:BHD 89 IC |
L7,

IV EZ MaBEKO ECIE L EHTER - 7208 2 #H
PIEET L7z (K Do HHED AN S DB /KITEREE
FEAEL, ECRIKIEVWEE TR LI, av#X L
R L2 TIE S 5 22 BKOEC B 1AHTa v £
FEBKEORELSIE N Lz, 2BBELIKIE T R 2 b
IZEKEARETH - 1,

3.2.2 K, Na, Ca, Mg /&

LEH®D 3 v R R MR@KPo KT RE I ED A
TR ITE» -7z (K2 K13 1EHT 485
DHNBL% M LTHBY, T vEX MTEZN 5
DK D LRI NS (& - TLH, 1997), Th
XL T vy R MEEEEREKO KT EE RO
HAEDDROE N 51D, T UER P DAY S DEBKE
FrORELD LI, av R M5 4 BREITAER L
72K 335g DI BEA s L H 5 L1 68%, KiHitH S
LT 78% MERi S Ntz Nat b[EkEp Mm% L,

Ca’ IAHEIR K, Na" & dwiofEn =Rl (X3),
‘DA, avEZ AP LOBEERRDEL, av
B2 TS 5 455 DRI TIED A DRBK
ICHARTRECHEM L., Thid s 5 athca g
2 MO LK, Nat &4 4 V&L Tl L7z
T ThH B, 2EBEVIED Ca?', Mg®" DiAHHEIT K
ST LicoT, A A v BRIl O FERSE 18
H, W5, FLBRAERDK 2 50 cisti Lic, Ca*', Mg?'
DOEHERER 7+ (HFFCa®" : 510 mg, Mg : 52
mg) &0 EHI+ (AFF Ca*" : 780mg, Mg®" : 150 mg)
DHEME L, (EHIF D5k Ca?', Mg?™ O DAz
HLPWeHEEZ NG, ZBE/KRD Ca’" EE1Z C,
Hy-N, O 98% i 5 JH T WO TlliE L /e O THEREAE
LLTEMLE Ca bEFENT VA,

3.2.3 AKHE 2EFR

IR M SEFAERRRLZEIATL, 1, 2,8H
DOiZBEKOEIFIZZEECEREE, 3SEEEbTNIC
D EEED, 4 EEBIAS»ICHEC B ERE T -
too TOHBIC & 2O LIZERIK IR IR & HEE
[FlkECd - 7o, GRRFZRHEORDEG 1 EE» S
2EFIEBVTREP - (K)o 2 v R R b EHE
MODREKS TV EZ MRBKITEVWEDERL K
B, TOEMKREEZEINAOLS I THEHICBVWTIE
aVER MRBKEDKIBIZRED LicoT, EEKOM
&R R IEIE O B SIS 3 78 D - 72

I VR NS 4 BRI S WA - EEYE O

7O VEERIL weEEht
st AVKRR B gt
st
0 O~
1 2 3 4
RBHEGE)

-1 2v£2+ (@), ary£2 bE#EE (D, +#E (O) REKOEBEXZEE (EC) o, 35—
N—F 2 EDEDEERT. T —N=PEVIESICE 2HEONEMDEN Y v RV L D/NE W, =5 —
Nl TR T 2~9 ThEETH B, HL, K 1~51CB0 20T 3EHEDREKICD
WTIR1EOADKERTH 5.

Fig.1 Changes in electric conductivity (EC) of percolating water from cattle manure compost (@), soil

overlaid with the cattle manure compost ((J) and soil (O) with time.
differences between values of duplication.

Error bars show the
Some error bars are smaller than the symbols.

Notes on error bars of Figs. 2 to 9 are the same as those of Fig. 1. One plot for the percolation
water at the 3rd week of the brown lowland soil overlaid with the cattle manure compost has

exceptionally no error bar in Figs. 1 to 5.
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Fig. 2 Changes in K* and Na™ concentration of percolating water from cattle manure compost (@),
soil overlaid with the cattle manure compost ((J) and soil (O) with time.
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Fig. 3 Changes in Ca’" and Mg?* concentration of percolating water from cattle manure compost (@),
soil overlaid with the cattle manure compost ([]) and soil (O) with time.
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Fig. 4 Changes in organic C (OC) concentration of percolating water from cattle manure compost (@),
soil overlaid with the cattle manure compost ((J) and soil (O) with time.
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Fig. 5 Changes in total P,Os concentration of percolating water from cattle manure compost (@), soil
overlaid with the cattle manure compost ([]) and soil (O) with time.
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Fig. 6 Vertical distribution of CEC values
with ([J) and without (O) cattle manure
compost.
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Fig. 8 Vertical distribution of CEC values
with ((J) and without (O) cattle manure
compost.
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