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Abstract

Models of stratified paddy fields of Kuroboku soil were used and composed of 8 layers. These
models were planted with rice and were fertilized. The models were used to investigate the
relationship between the removal of soil solution element in percolation water and percolation
patterns.

Concentrations of nitrate, dissolved oxygen and redox potential in the open system percolation
(subsoil) increased more than those in the closed one (plow layer and plowsole). Also, electric
conductivity and the concentration of iron element and manganese element tended to invert.
Potassium element provided from the conventional fertilizer increased. Potassium concentra-
tions in both plow layer and plowsole was more than that of subsoil during the 50 days from the
beginning of this test. After 50 days, the concentration of soil solution in all layers became similar.

Concentrations of total nitrogen in the drainage of this model were higher than that of
inundation during the first 50 days from the beginning of the test. Concentrations of total
phosphorus had a similar tendency. But that tendency only continued for about 30 days. After
50 days, concentrations of total nitrogen in inundation became higher than those of drainage.
After 30 days, cncentrations of total phosphorus in inundation bacame higher than those of
drainage.

Key words : Kuroboku soil, paddy field, percolation patterns, removal of soluble elements, electric
conductivity
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Table 1 The soil layer composition and the
percolation pattern
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Fig. 1
soil paddy fields

Distribution of hydrulic head profile in downward water, Eh, DO and EC in stratified kuroboku



sl AR 7 SRR O RGBS KRR S N OWHBIEIC I3+

17

Fe

0 10 20 0 2
® 1 11

N a
0

-
B R [ BB

Loyl
il X
HiAd
BBl 30
L1 ¥y
Witlmim| 40
&% .
soh B
(cm)

Y1 I
gﬂk
%g/

O, A: RRODER e, A: RHOORER

o,e: MABHHeHE (=1ZL, KiF3oaa)

A A BRBHEHI10BE

-2 FETEBEKED Fe, Mn, K, % Na#FE (mg/L)
Fig. 2 Concentrations of Fe, Mn, K and Na elements in downward water in the model
columns of kuroboku soil paddy fields (mg/L)

Bihote, TOBRRE, BWE» S EANOBEFLO
BEEIC X B LM SN, HEHRISBRORETH
b, Fto, EBO T, B - MEO FHOALIZEE
B LR 2 EHME L - 1

ORI, EROTEIFIBTHREDIELEOE
R T Fe WILMER T 2HFKVREL THB T L 2R
BLTW5, LDIEOEBREDEVE, BEEECLY b
o3, KEROREEIC# (Fe') 236 2148 L VIES
THZDOEE - NE~ELRITTHEENEZL O
5, WA, ERETRICHEZBE LEEREL -
BR, FEREBBIcEL - RomidEad kstslT
WARRKUTH T, Chicwtl, HERSEEIcHEREL 72
ROEIIFIEEL L » Tz, FBERE—ROBEET
KCEHE SN, B L R L i@ KR ok K
DIKIRIRERE TRAE Licod sfllshTtnd, Lol
wHs, FERERE T, BREEODERE k2
CAEFEELBVRY, oS TETAREE
ol EHEBEENG,

ii) Mn

FEHROO MniBEE, FIBTImg/LLUT, £1E
TO05~4mg/L DETHKRIEES i, P22 DEE SN
COBOTEBIREERESBEERTH -7 LrL, B
WBTHAEMBE TR M IZEEAEHRI AL -
foo RBHMRBETELBE L > TVWEERO TR, §
I - DEBOBERERO LABTH -7, EMET
EMn DEEMN3~Tmg/L &40, BI1 - IBIcH~R
B O RAHIEMEICED 57,

P botER Xy, fELED oL1EE ToRiEREED
Fe 3 LU Mn O F@EkrhoBEEE, BLUch

O DRI LB TITWIG LS BIER ¢ 2 45 AsER L
1o

@ KBIU NaBBE
EEO=ZBERDO—>TH 5 K & ZDTHEEMEHRE
UNaid, tEaoof Ftl3EHH0EULTVE
NS, 1974, WA ZFOBESELL TV 5 &
B&Ehiz,

D K

RO & U TRV K BEOBEEAL RIS
B, K213 KRR 30 HH AT L 720 E
BWIHo K BEE, EBROQ 0 I EY 20mg/L Hif%,
FEOEH 15~40mg/L &5 -7z, HME (L) T
&, 10mg/Lgitks EBICHA~NEENEF L, &1 -
IEAFE I L~NEBENSE 2, 50 A
Hl:OERI N, EROOMPOE! - 1BOEE
i3 10~15mg/L, FWBTIZPLPET L 10 mg/L Fitk
Thoi, ERYVPBOERDO LEBROQOE ] - TEIC
Bl BBEOHER, BRI 2D HsRg—i
150, FAICIES AR B EEEL SN 50,
HHTRNBABROBETH 5, £, MERE bHE
BAks 50 O HEED 513, 110 HHOE EI1~FNEE T
5mg/LFi%) LEERELC &S -7, L RFKET
KEENSOWEES T &, KERICHESCREE NS
TR SV BRI LTVWE D EEbN S,
WS (1977b) OME FiED S OHk DB & ML
T340, EROBLTQOENETHROMIZ, &
OOHE LI EOR 2 & 78 - oo F 72, HERBELS 50 H
HroldHE I ~NEE cOEBIZERIUMEE KD, o
VBTN IZEAETWE WS ERIL, BEOERIEASTY




18 Ty 8845 (2000)

PEBALGT 50 H HEEDSZY & 4 2 il ¢ 2 BT 245
BIMESNG, 48, FHIEMERE sHEKbD
TEEEASERDR D BEE (B 10mg/L) oL g B A
DB St COEKI, FLBEY S Hifk~o K IE
HoEtick s bo L #Ellxh 3,

ii) Na

BohiFER4+BET L, FROBLUOO
i, FEHEAEAD» SHKEE TE UEPPPFELIET
BFdTaERES -1, BB, FMCEER2 5,
VIO EB O Dffid, 1 ~HExT20mg/LEEE
Hotehy, EBROOE I ~MBOMIZ 26 mg/L Fifg &
oo te AEBRICE ZHEUKO Na BE I, 20mg/L
FifeTH -7 ZNWZ, TEA~OHEE 3 KD
LOATHDLEBLLNEG, LL, FigOicth~ER
QOENMBOMBHIEWVHEETH - 12,

BEOI, B (xRS, 1998) T Fe BEVNEEN
BINICHBLTKBEL U Na BENFE 2 & %]
E L1, AFOEMBEIc>WVWT Fe & DR TZ OBEE
BRI LTHBI S, Nale oW TEHFEL &5 12BE%
BEDOOSNDEITH B, 2L, AEEGKIE>VWTIE
BRI 3D SNEh e E WA & D,

® 2% VUVEE

EO=ZERTH, POKEOEREBEL/IOT
JFRED—>THHEHR, U VBRI VLTI TICH
BERD

D EREF

ERBEE, 2FH (TN), HBEEHR (NO-N), H
IEEsEEEE R (NO-N), 7 v ®= THEEE (NHN) &
WTHIE L7z EB D BLU @ OfER (GEERBIBEN
30 HE & 110 HEHOE) Oo—Fl%K-3 io/R L fo RIEE
2T 513513, WTNOFEEROEREES, 30 HE
DfEIc A~ 110 B HOBERE FERESED ohi, &L
%, 110 H B OB FZERRE cRIE M I IR T 2R I138
BT, HEE & O LMRIC & D EREESSVE
iz, WIEcHETH D, BRI LBV E DR
ERETF Lo EElans, £ T - BKRE
VWS IEERI AR LoD, ThiORSEREERE
Lizo 7220, T-N O (K4 B8 HEKE L U8k
KDHE Lt

a) NHeN

EBRO TR, ERUHIKTHORI - IEOEE
FEEFFECME (0.1mg/LAT#E) TH -, ERUIEHOSE
migniEid, tgiclk~a s (~2mg/L) 2L,
CoERIE, BESERILE TH IR/ ER @ b
KREWCERBENEZ OGNS, FNEOEEMNEI - I
e ~EE 2 EENT, #9740 BRI b Rl i,

FORIEE] - TBLRCHEEE >, RO OF

I - OETE, P ~NERR TRCBENKRT T 5
RS Sz, L L, BNETIE I O BARE
LIZNSIED T, T, BERO O I ~MBDREE
E O oRBIIL~EVEB &S - 72 (o2 L, EBRO
OFHEOEMBOEEIR ). COFRKE, EROwHh
SNEDHCETH P LHENH D, TORICED
7o NHo-N BB HREIC BV TLEET, ol oEH
DB MICESFER O O HARERETRICEFL
BELE-EELZONE, ThiITHL, EROOEN
fEid, BILEVREEL, 7= 7REZIBIETE
ENIERESERE LD - T EELONE, £
WA, EROOFENEOMENERE TRHICEERO O
HBONBOMIDBEVEEEL-bo L#fEllENE, &
B, E£RO OELEOMHE & HEMEEN 20 BB
BEE BEEHED Sl o—KIid, PEkfiiz L7
SHEMBAFFIS B 12720, FAER ORI ATES
THEI - IBICHANBEITH O ERIRSRAE L/
WEMME NG, i, EBROIICE, HEKDOES
05~16mg/L &<, FEEKOME (#02mg/L) kb
BWENTH -7, COFRRE, HEBIUEE»SD
Hik~DBEHIZ L 2 bD L RSN 5,

b) NOsN

HEEEHEREER, EROBLTOOEI - IET
AR 0.l mg/L RimDETH -7 LL,
BUHoEBROOELE @B chlIhicth~io
EIE X 0l (08~1.7mg/L) AR L7, BICTHMIALE
D RS AEAMNED oM, TV EZTEERO—
b & CERIC L 0 AEL L ERSHEBRRICEL L
Lo LR NS, UL, ZOfEH L HEETIERE
110 HEOEIREM L b D L7, RO OEIE
3, EREOASE TEHIZNBESSVEE S -
too COERE, EBEMomSoFRHIcLsbOLE
AoNd,

KEAOTEHIBILETH 20H2VIEETCETH S0
OHE (BEMOMENEE) &, B TViREKfomHER
BEEREEOMBICEELRIET SN, &5
iz, TREOREEH TRCHKEOHREEREE %
2% LTEECEREG S EEDA S,

¢) NOgN

EROOPHOBEE R, FI1BHOEMEE TO0.015
mg/L BlE & 78 - 7z, BUMBICB T 3 EFED _FEME ML
HEDoNBp -, ERETHROERDOOEI ~IE
DEIF, 001mg/L LT oEE S, ERTEHICE~R
BELME TR & 72 - 7o EBR Q@ OBMFEIOMEIE, 381
BroENEETERO & BIERILMEE S -, E



B HKHOREEAKFERERE T OMES I 3T

19

t '§ NH.-N NO:-N NG:-N PO.-P
) 0 05 10 |0 01 02 03 04 0 0.02 0
e 5 L 1 02 03 0. ' 0.04 05 10
e &;ﬂ# LR 11y ) A S AP
T It
girt| W
T [
Byt & f\
xR
m |l 2 \\V
il O] .97 . 8\1)
Wilmiml ol (2.03)
.4
504 (1,42) )
(0.71) l

O,A: RBRODER o,A: ZBOOHER
O.0: BAAHKWIAEE A A BABEW10BE

H-3 BEMREKOCERRY Y YBRIEE (ng/L)

Fig.3 Concentrations of nitorogen and phosphate ions in downward water in these model

columns (mg/L)

QOFEMEOEHNERO L 0E L2 - FHREIIZ, Ei
@ D +ESTEICEBLN TS » 12 2 L B IEBEE
FNOELERE LD EBELOND, 5B, THINELEE
EHRBEL, WREEREF KT LOE /1058
ETh-7, CORADVEDIE, FHE (1993) Ak~
TWAEHiL [T v E=7EERD) SHEINBESZZS L
THBEERNORIBITEP 1 TiE & A CTHEREESR
OB IRV T EPHEHRICL S RSN
%,

4 TN

FHO, @ OHEKNOBEL, KRB, SKT X
T2mg/LEHO—EM/LE -7z (T4, LiL,
Bk oo fE i, MK S SFEBREAKBZ 2O0HOMEIE 10
mg/LUIEED, 0% 30 HEE TRMICEENK
TLlice 30 HEDBEIEESC L ICBENE T2 HER &
5ot BpKkbOBE R, HEKich~50 HEE ToE
BB ok, TOBERE, HIESLUCE TR L
B EHEHIE N B, 50 H B LIREOHKER & HEZKFRORBG
ZEHHICRETT 5 &, HHE/KOED 2mg/L THKDE
I mg/L i NREWERIZR LTV, ToOBERIE, 1
HEAICHERE U f R it o IR o —i A ks B i
DIDBEILELclbEbEIOND, £/, BTES
Kepopksrid, THick 2i@E, tRT~OBRSFEELO
B L 2RIz & v, HEZKICHAETFER & 7% - 4
EEZ NG,

DbolRLD, ERBEIERME0 HEEE T
oK OBENE £ 5 C &, BERICHIG LINBEDE
FREEOHRENFET A ENELhEN -1, BE,
AKERAER S, WS DER (1977b) OFko T-N &

EXs50 AHETIREL, FhllER—EJE 1 - i
BEHFLIL TV,
i) U EE

) VIBEE, £ VEE (T-P) &) VEEEE (POP)
D 2 FEEIC D VTR L 72,

a) POP
/JonBEE (K-328R) &, EBROLERO LE
I~N[EFT02~05mg/L DEPFHLE -7, £DHE
MER TENGTR SR THTREECTH -7 L
PLEMICR272 513, EROQOERKTROSEI ~
MEDME I, TSI H~NEENET LR 2 @
FEHSNT, TOFEKIE, BOBEHICEVEED ) ViR
DPEL (CZHFS, 1983) LTETLWASDEEZ SN
5, COFEMENEDHEE, HES (1977b) ONE &
T 5 OHEHKDEBEICIZIE—-BL RS Eg -
7o

b) T-P

EE O S ER QO oHE/KROER, SRR o2~
04mg/L O#FHEE - 72 -5 B, chicxflL, HE
KD FIHHDOME I, HEBEE & 1.3meg/L ATk &7 -7,
IOEHITEVEIL, ERBE 30 HEEE T, £
Dk, HEKRPEEKIC RS DA XS fEE 1 - TER
BT IRE TRAE L 7o, B 0 IR R L 2o 7o i,
HERMIcZ0BEBMETLTO - b0 &HEllx 2,
WS (1977h) bEPKRo ) VERBEARIEL TV
», TRIroofikdhcBENEE 2ENEED LN
Wipofe LTW3, ZoMEORRKR, #HEliE0E
WESEEL TV ETFESN S,

DibED T-NBLU TP OBEHKRELY, ZoWiE




20 TEOYEYE 84 = (2000)

20
15 |
= —8— EROOEEK
i —-— »  Hek
& —o— EMQOMAEK
w10 -e~ 7 HK
=
#®
#
L4
5 -
0
[¢]
smpaE (/1)
XK-4 HEvkh R ook o EEE
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water of paddy field model
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