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INVESTIGATIONS ON NUTRIENTS AND WATER SUPPLYING
POWERS OF TYPICAL SOILS IN THE ABASHIRI DISTRICT

2. Effects of the vertical movement of soil water on nutrients in soils

Katsuaki Shimono & Shooichi Oogaki

HEGK O TR s 5 25 Ofrbk LB 0GR L ORIRTRES

Lo

ZORE, LHUKO ETHIENC MR 5 A 4+ v O BLiEl NO,-N> Ca> Mg>

NaZ>K OMHTHh 5 & L 2338 b,

HHT & B K DA OBAFRREB S MO F R L8 5 RE > 8
DMLY, ZOX5%k CEC iii+% i-charge O3, XUt PBCK
EEATIZENELATRD, ¥l EoOftod Fvoffihicd LTtd pH,
FKEME, KOMEL o BERoET5 2 2 3B8nbhi,

8 £}

REKER D LIRS BRI RED SISk & LT
DERBERY~T, BERIBCEL, TOHIE
BERERA~BIT T2, LId- T, #5DFE
LIRS OMMIHEPC X » TRIL s b DD &
Al xh, HEoMRic o Th k., BRide
ExbLh50TC, Thix—Bigclics,

HIERY CRICEKBRINC 3517 5 HEEARAH
DA F ¥ OFEHC W TSR L, BHFomE
¥z le NERIKZ e 5 4 F > DT TN A b BIRE
TAFYOHEFIC L » TR Y, FhiciiLEo
IKSMREE IR, BB HOX, RIUAFT O BB
LEHRCHTHRMENBEEL OB E 2 b h
T LR ARG
* ARG O—MiL B AL HUBNS A TR

(MAM74E 4 )

2o

Z 2T, FERIZ W TIIHRET cokSD
FMTHER P A KBS TABAOTR S LT, 1 &
BITRBZEET, B2 M8cBELAECHR)S
43 > OFEy LROMHE, {2289 & O BR
TRN*ML -0 T DRy EET 5,

ks, ARBOFTHich, ZBIE, THERW
2%, MR TERBORM LB - fodb RERAL 8 &,
PIIFENEERELE TS, ¥k, EHoEILEL
S RALB RS, WS RCHEYERT,

2B A=

1. REKSLUCEROBERR

BIRY CHER L 6 BI0 -, WMEXIL 4 4
GYEegio), WML GuE), /W 35+
ChAD,  KISHIBBIE g, {28 M +
(B, PITFRASIE TR O BBt



132 LFH T BFARGRH N 29 5

£ 2.5cm, ¥ 80cm DA H Z AEhTh
80cc 7Bk S ELLAH, # 150ml OBHE
WAz, %+ Leachate % %H % FST—100 &Y
772 vavALZ S~ LT 10ml 2L
SHEHEER L -, Leachate fit2% 100mlicii L7z &
SEEXYRT L, 104E &h: Leachate % 48
AEZSIN R Lic, S AFBARE AT
Lot

ek, ZOBRBTHER LABRBHEL OKEK
(H,0 re5it), @N-NH,0AC (AS), 30.01M—
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hER 0.01M/1 12925 X 5 MERA LIcHE) (8S) T
HBo
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DiTH

W1 R LA L, HOBBRBZ kT2
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DR T HHE 1 5 H10E T THKKRLS L, *
fz, W2HEIICRLI-EBD, FHE A+ >~ i
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EIFE e XNDH Y, WHE, RO 4 i <
BRD Ehde OB EERERT O LA L,

WMIRIZR LA EEBD, 4L L me
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LI RO ¥ % TH D HL, me (K+Na/Ca+Mg)
i+ Leachate o>z e BRKTES B o &
NE» LR,
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HEMR
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A4 & wfitic-+% HO. Leachate Hiod 4 # >~ fi
O HRIL 2/ FF > TCix—fuZ Leachate 1o
A i BRI AT A RGBT 5 0%,
1 {8 % 4 >~ ¢t Leachate {07 ¢ & 4 20ml
DL+ 2 &, Fh OB ind s MEm i
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W1 #E H,O BERBITITS Leachate DA 4 VREF
(me/1) x 101 (me/1) x 10—!

% + <) £ g + 3 %
1B :
No | H|& B | B9 | EBM|NFH  No i B|® &/ @ 89 | =80 | 9175
Ca K
1| 43.8 | 135.0 8.7 129.0 | 109.5} 155.5 11 15.2 28.6 12.2 18.9 2.6 7.4
2| 16.4 | 21.6 23.5 23.5 20.3 27.0 2 7.3 15.2 6.4 8.3 1.4 3.6
3| 11.2 13.4 16.3 13.1] 8.7 15.0 3 5.5 8.5 4.7 5.5 0.8 2.4
4 7.6 7.5 11.7 8.6 5.1 9.1 4 4.4 6.2 3.7 4.3 0.6 1.7
5 5.5 5.1 8.0 7.0 3.9 6.4 5 3.6 5.1 2.9 3.7 0.5 1.4
6 4.0 4.0 5.6 5.4 3.3 5.2 6 3.1 4.5 2.4 3.2 0.4 1.3
7 3.5 3.7 4.2 4.5 3.0 4.4 7 2.8 4.2 2.1 2.9 0.4 1.2
8 3.1 3.4 3.4 3.8 2.6 3.6 8 2.6 4.0 1.8 2.7 0.4 1.1
9 2.8 3.4 2.8 3.4 2.3 3.1 9 2.4 3.8 1.7 2.6 0.3 1.0
10 2.5 3.1 2.3 2.9 2.2 2.7 10 2.2 3.5 1.6 2.4 0.3 1.0
Mg Na
1 16.7 | 44.2 | 50.5 33.3 51.3 42.5 1 15.2 11.1 18.7 42.2 38.3 19.3
2 5.7 12.3 21.7 9.0 14.2 10.8 2 7.3 4.8 8.7 18.7 18.7 8.2
3 3.5 5.1 12.9 3.9 4.4 4.9 3 5.3 2.9 5.8 11.5 11.0 5.0
4 2.3 2.4 8.0 2.5 2.2 2.4 4 3.7 1.9 4.3 8.6 6.9 3.3
5 1.5 1.6 5.3 1.8 1.5 1.7 5 3.0 1.5 3.4 7.1 5.5 2.6
6 1.1 1.2 3.5 1.4 1.2 1.4 6 2.3 1.2 2.4 6.0 4.5 2.2
7 0.9 1.0 2.5 1.1 0.9 1.1 7 1.9 1.1 1.9 5.2 4.1 1.9
8 0.8 0.9 2.0 0.9 0.9 1.0 8 1.7 1.0 1.6 4.4 3.8 1.7
9 0.8 0.8 1.7 0.8 0.8 0.8 9 1.5 0.9 1.4 4.0 3.7 1.5
10 0.8 0.8 1.5 0.7 0.8 0.8 10 1.4 0.8 1.2 3.7 3.5 1.4
PREERERY (4) L (g/80cc)

103 276 91 200 74 160 62 73 62 61 76 58

LT 2MfinF3 > DERMEL, Wi,
WHIETIIEL A BB o

pH DfE

i, KOZOHREZOHEBIHIFTTRL
LK NOBREFLHL LA T35, PBCK
(potential buffering capacity 8§ Beckert) 2 & [k
ViRREN) LBFOHLZZ L LB D LA,
PBCK DBV HHETIRAN LT DHRIEL,
HROEBL 2B LR T EMNRLNL -

o

HMIFCF LI L 51z, Leachate 10ml iz HEH
LIz KDHRIT LI L o TKRIBIZR B = & 48

# 2 ® H,O. Leachate 100ml D1 + v EiC
53150 10ml tho 4+ vED

H®R
HEAFVYORE ()
+ £ £
Ca Mg K Na

L4 B | 43.6 | 48.8 | 31.0 35.1
BS ® | 67.4 | 62.7 | 34.2 10.8
N M | 52.8 | 46.0 | 30.8 37.8
I # B | 64.1 | 60.0 | 34.6 37.8
= 8 M | 68.1 65.6 | 33.7 38.2
M F K| 67.0 | 63.0 | 33.2 41.0
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me(Mg/Ca) i Leachate oo #1nz 70353,

WFhO LT iEF—2M % R L, me(K/Na),
3¢ X O me(K+Na+NH,—N/Ca+Mg) (¥ Leachate
ORI AL\ BRREE S 7o 5 1o
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M 3| HFLHoREE AS. Leachate 100ml

FOK A F v RT3 B ERMO
KA 4 vFogR

tgoge | KOFVROEE
pH(H,0)| PBCK |Leachate| Leachate

i) B | 6.20 8.4 | 59.0 98.6
& % | 5.90 | 18.4 | 36.4 94.8
4N i | 4.85 | 27.3 | 33.0 90.2
t ¥ 9| 5.8 | 25.5 | 34.6 93.4
¢ B [ | 6.65 | 75.3 | 13.5 77.5
W F B | 500 | 12.0 | 42.3 100.0

) PBCK i Q/T BifR& DM L, #ifrix (me/100g)
/(M/N2x10-3 Th 5, Q/ BRiX BECKETT
(J.Seil. Sci., 15, 1:1964) DO HHEIZEWTR LA,

JEAEEHI I < e B Z LB MIC T 5 1o

¥, £4FBEEOSL EC i@ L X
S5TcfliR %R LTV D8, 44 »O/BIC X » T
ORI E TR - Tofeo £ 2T, HERK
A4 BOBUNS AN DRI A 2 O HiE
& LMD il % 770 » 126
HOEEITRLAc&sh, NO-N, Ca, Mg ik
B BesfitaAerdEReE<, K, Na, i«
E1EHF3 I ERB3AF VI LB Fos
Mg Llia it 2 ERBDLhI,, Ei:, I
FYRNE, £42F v O5HHERHB1IENLE
4 BT THRRLTHZ LB D HH, #1
Bt 5 LR E 4 F > & L Li>wig>
MFR>ESERE>/DROEFE &y, HO
OLAFERMEILTLI - Lot

HIEBERDOA F R 2D E, BTRIRL
7obkh, me(Mg/Ca) BRALTELF/C XS
MR EALFBDBR WV 2, me/Na) & me
(K+Na/Ca+Mg) 1341 L S TR 5T f
Hyhn3 A RN 3 5 fog

5. SS oEFLRICHERSLIBREROAS

M tet )

HMEKITR LI E kD, SS DEF LR
5 4o KO pH L TR S i L,
EC BB Xiy-TRE 2 v i +5 2
ENBOHLR, ¥, F1FGo EC i1z SSo EC
O LWL B T EXPELLIT o Ko

42 YBRERCOWTIEL, 4AF OB Y - T
FOSMRBEARYcH, NO,—N, Ca iz EC LR
BCERBIC/e HefeviimL, ¥k, FOBERE
WTh SS BHFY ¥ o ehl, NH(—N, K
EOWTR TR cfkionitnl, o
BWTL SS PWEELOVELS LB LNBH B A
teo HiC, EEMo NH,—N, K #pr: SS i
BEX b LML, Bk, T NH(—N %
BHLARVWEHE L Ho oo Mg, Na@TownTh
AAlds L OMER O Mg & 250 Na ¢
SSEHEFX D EL LB LABALMERD, NaD
%S NH—N, K @ FEE TR,
TR 2 e 5 ER BB b i,

WIRIZRIND LK, WIFCHHT 4
mawrh4 A v ROBESII W Fh oL T L
NO;-N #ifdws<7eh, LIF, Ca>Mg>Na>
K>NH-N offifFicic s & B bh, #4
BeafiT 3844 NH-N>K>Na=Mg>Ca
$NO:!"N Eico o

EHEH R L TARD L, JR, ERHOXRED
SAHENEAF ViICH TEL, PIFHTL1
fEihF4 > DRBOSHREGOEL 7D 2 L HH
BHhht, Lhl, &4+ v #IEcR LT
&, HEMcERBY, 41F L, TRES
TMERTELELMTI 57

BEDL3EZ, 4AFv2XoT, £l »T
BERCHHTHAE RIS 4 — i3 R
55T ieD G, 10T SS OFEE LRI H
e 5K A4 F > DLMNTORKH, BERLIEHL,
ZOFEREE R LI

HIEBRIZ AT LR ER S 42 > 13 NO;
-N & Ca ThHhH, *OMDAFvirhhit E
HHC B Eh, AHTOREROBLIE A F
vi¥ NH-N ¢, K »zhicigz, /I, &8
P& BRI Na 2 LB fenfoe Fie, HH,
PRIz T B L SS. Leachate ¢ &
NIHERLBEAFALY 5 @M% R LI,

HHEBEROAF R A D L, FIFRL
7o& ¥ b, me(Mg/Ca) & me(K+Na+NH,-N/Ca
+Mg) BEAEEE L TRIC 3w+ 3
DR LT, me(X/NH,-N) XTI i p
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5 4 3] SS. Leachateth o 4 # v B ¢
(me/) (me/1)

g + +iid A g + b e

No[#t Mm|& @[/ @] %9 | £EARM | JNFAF  Noidt W& B\ lfﬂl i) I = BR) | PIFRE
NO,—N (11.5)* NH,—N (10.6)*

1| 33.0| 33.2| 22.9( 30.2 | 28.9 | 37.2 1| 4. 1.6 3.6 3.1 0.4 1.9
2{ 15.1| 16.1 | 15.6 | 14.3 | 16.4 | 15.6 2| 5.9 2.1 5.0 3.4 0.7 3.3
3] 12.2( 13.3| 11.8 ] 12.7 | 12.8 | 121 3| 8.9 3.2 6.7 4.2 0.7 5.3
41 11.7 9.1 12.3 12.7 11.1 12.3 4 9.9 5.8 7.1 5.6 0.9 7.2
5| 103 11.2( 1.4 11.3 9.7 { 11.8 5] 11.2 6.4 8.4 6.9 1.1 8.9
6| 103§ 10.2 | 11.1}| 10.7 | 10.9 { 10.6 6] 11.4 8.0 9.3 7.8 1.1 10.4
71 9.7] 12.0 | 10.1 | 12.1 11.0 | 11.2 71 11.4 7.6 | 10.0 8.6 1.4 | 10.7
8| 11m.2] 12.2| 11.1 | 11.3 | 11.0 | 11.3 8| 11.4 8.8 10.2]| 9.6 1.7 | 10.8
9 109 11.0| 11.7] 10.2 | 10.7 | 111 91 1.7 9.6 | 10.3 | 10.7 2.0 | 10.7
10| 84| 6| 11.2( 10.9 | 12.1 | 11.8 10( 11.3 | 10.0] 10.4 | 10.8 2.1 10.7
Ca (18.9)* K (13.0)*

1| 32.0 | 46.6 | 29.3 | 39.6 40.4 44.5 1 5.3 7.7 3.4 5.0 0.7 2.1
2! 32.4| 39.6 | 27.0( 38.4 | 37.7 | 39.4 2| 7.4 7.4 4.3 5.3 0.6 2.3
3| 29.0} 35.7 | 25.3| 36.0 | 36.4 | 34.7 3| 9.4 8.7 5.3 5.6 0.6 4.1
4] 26.3| 32.4 | 24.6 | 34.0 | 35.7 | 31.0 4| 10.8 9.7 6.2 6.5 0.6 6.2
51 24.3| 30.4 | 23.3| 32.0 | 35.0 | 27.6 5] 11.6 | 10.8 7.2 8.3 0.6 8.1
6] 229 28.3| 22.6 | 30.0 | 34.7 | 25.6 6| 12.3] 11.5 8.3 8.7 0.6 | 10.0
7] 21.9| 27.3| 21.6 | 28.3 | 34.7 | 23.3 7! 123 1n.9 8.9 9.7 0.7 | 11.2
8| 21.6 | 26.3| 21.0 26.6 | 33.7 | 22.6 8| 12.6 | 12.2 9.7 1 10.5 0.7 | 1211
9| 20.6 | 25.3 | 20.3 | 25.3 | 33.4 | 21.9 9| 12.6 | 11.9 | 10.6 | 11.0 0.9 | 12.6
10 20.3| 24.6 | 20.0 | 24.3 | 33.1 | 21.2 10 1291 11.5 ] 10.8 | 11.6 1.0 | 12.8
Mg (21.5)* Na (14.6)*

1 9.8 158 21.0 | 11.6 | 20.5 | 13.4 1| 8.8 6.3] 120 12.7 | 11.8 7.7
2| 12.1 | 13.6 ] 21.0 | 11.9 | 18.9 | 13.4 2| 11.6| 105 127 13.3 | 11.8 | 11.1
3| 13.8| 13.8] 21.0} 12.4 | 18.1 | 14.5 3| 124 11.4] 13.0| 13.3 | 11.8 | 12.4
4| 15.6 | 139} 21.0 | 12.7 | 17.6 | 15.6 4| 127 n.8| 13.31 133 | 11.9 | 13.0
5| 16,6 | 14.3| 21.0 | 12.9 | 17.6 | 16.1 5| 13.0 | 12.4 | 13.5| 14.3 | 12.3 | 13.0
6| 18.1 14.3 | 21.0 13.4 17.4 16.6 6] 13.5 12.7 12.6 13.5 12.9 13.3
71 18.1 14.3 |1 21.0 13.9 17.9 17.1 71 13.3 13.0 12.7 13.7 13.3 13.3
8| 19.2 | 14.8 | 21.0 14.5 17.9 17.9 8| 13.3 13.0 12.9 13.7 13.9 13.3
9| 19.7 | 15.8| 21.0} 15.3 | 17.6 | 17.2 9| 129§ 129 | 13.0 | 13.7 | 13.3 | 13.5
10] 205 17.1 | 21.0| 15.8 | 17.4 | 19.2 10 13.3{ 129 | 13.3| 13.5 | 13.3 | 13.5
) *= ¢ ) 2 0.0IM—MEUSHBOHM A+ YBEEFRT,

VWIRA L, SS offik b LRIEL D o ENE AL 5 4 F v OFEMIBKEREOREL 51 S

bbbl WD T, ERERERRIZ I\ TR O T T BRI &

BRY CHBAIZ Lt s, KODOBTES

%

22

- THBLB(THEENH D, SEOERER
BIKIRBE LT b DTHD, Licht
5T, BRICOZ EXAHRE LTHFbhil
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B 5 F SSBERBIEITEA 4 voiahdoiil, BSRE Lokt

HINE (%) % F B i. Charge
+ | A CEC

NO,-N| Ca Mg K Na | NH-N| (%)
(] B | 15.0 | 35.8 | 24.1 | 17.9 14.4 8.6 10.3
b3 ® | 210 | 71.0 | 31.4 | 206 19.7 40.8 32.4
N M| 12.6 | 27.0 25 | 41.6 11.9 23.9 4.9
i ¥ B | 18.0 | 70.0 | 37.6 | 36.8 7.5 33.8 31.3
£ 8 M| 164 | 91.7 | 16.0 | 95.0 13.4 88.6 77.9
M F K| 253 | 577 | 25.2 | 375 12.8 24.9 29.3
w0

BIgE= (x—Leachate I’?Uml 4 @) X100
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H,0 BERRC BT 20BRT ¥ COLEF
OFFERATLATERD Cx bR ERETC RT3
FREORT L X—FK Lishotod, £FO—FE
LT, LRt Cchh, HEdE MR
BZCBRHEFLIER L AT HTF D &S
T& B

¥, H.0 oBFLACET RS>
WFR>ZHEI>EBM>EHE>/ M E e, &
DFEY SS 2/ LB L2 FkTH -
feo 72221, SS Tk H,O # R LAHELY
LRFER NGBS h 5 & & ARt E, TR
Bbhhtc, RoweLL B i3 HfIC BB A e 2
&, BT LT L, RILEO ¥4 ZH
LUTHEAENRS T LEREL TV D, ZOR
SBPE Y, SS Tt HO %4 Licgaiz ¢
BRD EKRINC L BRHKREL, RHIBADY 4
ZHRWP LT, HHOREX B, EHKD
EABEIHIOCR RS DE L BE M
%o

HO #Fxb, BADAF>MN515 %
BIAMNT ERN, BRERCL3LD0 TH 3
M, AS & SS OYySIIRF DM Bk, WIGE
B350 ABERCI2303#FEL bh 50D
T, BBEROBRIC L » THARXREB DL
7‘&3-‘}1—60

H:O0 BEBRBRC X2 E, SEIOZETLP
ThTRHDINAF v OFRALBR, EHGRE

KRELTWAeVWOTHEA, HELIEL S H5
HTsZLhBobh, COMANL1MEYFA+>
L BbRT, Ca, Mg gL 2Min o+ VIziRe e
bhT e, ZOBRTIIEEME>XER LT
SICDHELROBECHEINC S D 240 b+
FUNBEHLCHEREAL L LEXLRBDTH
% 5%, Leachate @ 4 # >k, me(K+Na/Ca+Mg)
P ho 8¢ Leachate Bo#rhnc e
THREE - TR Y, BIPTies LAMINIZS<
DIEAFFRHEBTLIEXRLT V5, L
Tehia T, kD, §EHEY CHELLEED, 2
{773 VI3 B CEBE 5T A F >
THDERUNTONRETHD EEL LI D,

TTCR, Ca MELBRY 50813 Th
BT LRELDOBFHEYOD LI|E LTV B2,
—%, EFD (R i Ca A& L IAH
shBuvn, i+ B 8 ¢ i K>Na> Ca>
Mg OBEBIERFCRD EMELTH D, %1,
JacoBson? §, Ca DWICFHE LBV A4+ >13 K
T, BT Na>Mg DIic/s 5 LG LTV 5,
Lichis T, Ca>Mg>Na>K DT - 1ot
ROBEREDLFLL—FEKLTEHYF, “hbix
HHGAEL & LBRBREMIZ L > T LR BL0
t#BLbh3,

HO B LABRTCL MR KO meK+Na
fCa+Mp) X1 EM B 4 Fimit T LEMHERNC
Y, RECTIEXTHEI v 2fir st
3 DN, RS TEA LR 2
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T Ma / Ca & K/ Na I3
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T i xd
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- 30k A
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4
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) oS W W SN S 1] /
"SSP TT . TT IT IR I 2T AL
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L g5 . e
T J-" T bbbt b
< 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
X
e K/ NH«-N
AY = I?
I ’I.A
~ K+ Na+NH,-N/ Ca + Mg O i
K1) S 4
fa
20F
4
15} /
2.0 p g
¥4
ok | e S.S
P G ﬁ ——o—o
s | 1.0F o a
3 -0-- - - - )
0 0T ] 1 1 1 L ] 1 L 1
1 2 3 4 5 6 7 8 9 10
Leachate (m€X10)
o=if B A=%E O=/] @ o =X A=K B =UTH

B 5 SS. Leachate 14 A v HDOHEDB

FErortit NOF-N &E{iic 1MEHFF i
{BRBESLELTWHBIEND, 2MHF4
v & NOF-N REHKKD LT X » T RE~E
LT A > ThodEAledhd, ZORR
Tk bRIBEKD LRI 5 4 # > OB
oY RTE, NO-N>Caz=Mg>Na>K &
feh, HO BEBRBcrbhicd > O RTE

ek {—F LT,

e, o H,0 BFLREBIC LD L, ¥t
SRD S AR, LTI LI 5D
tuThoA4+r LB ED GRS
o TUWBA, Dk 5k EHORIUIKSD
EELROFMBRNO2 L XEEN L, AR,
B MWL EKD LR BTNl 5 4 + > 0BT
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;6 # H,0 EHLARBIIT S LEERRA + YOS
P pH EC 4 + v B E (meD
Bitr | 8% . j (m.mho)
(min) (H,0) cm NO,—N Ca Mg NH,—N K Na

W n

1 5.65 3.27 32.0 12.9 4.0 1.1 2.2 2.9
2 165 6.05 0.53 3.9 1.9 0.5 0.2 0.7 0.7
3 6.25 0.19 0.8 0.6 0.2 T 0.3 0.2
4 6.30 0.12 0.4 0.4 0.1 T 0.3 0.2
X OB

1 5.00 8.00 76.7 46.0 13.3 1.5 6.1 2.8
2 367 5.65 0.59 2.4 2.2 0.7 0.2 1.2 0.5
3 5.95 0.21 0.6 0.6 0.2 T 0.6 0.2
4 6.25 0.08 0.3 0.3 0.1 T 0.2 0.1
7 0]

1 4.40 2.49 21.1 8.3 5.7 1.0 0.7 1.8
2 600 4.52 2.27 18.3 7.2 4.8 1.0 0.9 2.1
3 5.00 0.40 1.4 1.1 0.7 0.4 0.3 0.5
4 5.25 0.15 0.3 0.4 0.2 0.2 0.2 0.1
T

1 5.10 6.55 52.4 36.0 8.3 1.4 3.6 8.5
2 244 5.90 0.54 1.2 1.6 0.4 T 0.6 1.4
3 5.95 0.23 0.3 0.6 0.2 T 0.4 0.6
4 6.20 0.07 0.3 0.2 0.1 T 0.1 0.1
= a8u

1 5.90 3.28 25.4 12.2 7.3 T 0.3 4.7
2 205 6.20 1.19 8.8 4.8 2.2 T 0.2 2.5
3 6.40 0.19 0.8 0.7 0.3 T 0.1 0.8
4 6.50 0.11 0.7 0.4 0.2 T T 0.2
3 F RF

1 5.00 2.68 22.8 10.9 3.4 1.3 0.7 1.8
2 176 5.50 0.31 0.4 1.1 0.3 0.3 0.2 0.4
3 5.75 0.13 0.3 0.4 0.1 T 0.1 0.2
4 5.90 0.06 0.4 0.2 0.1 T T 0.1

H) 1=Kk 15~20cm 2=XmE 10~15c¢m 3=ki@L 5~10cm 4= kiii L0~ Sem T=trace

AMEDO LT HRTCBBTCHBZELXRLTW
BZEELBRD, Chiidi+aE, ¥EHo
B Vi B3R 5 o #p B bR | BS

LTWAEELLRADT, XGIZBMmMAREMN

LETHA S,

Bh%Y 50 8<, Blilkomwm 14> Tth3 &
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0 5 10 15 20cm
O  WNOMN7/Z074FE 0= i

¥=if B I=@ ®& I=/4 M@
A=1WF H={EM =K

B6 H,0 B L HRGuic 23 5 LM
R o v ROt

B 7 % HO EFLARRCK S

LR A Vi

] + -0 %

Bt RE OB A | i | kB8N | T
me(Mg/Ca)

1 0.31 0.29 | 0.69 | 0.23| 0.60 | 0.31
2 0.27} 0.30 | 0.67 0.26 0.46 | 0.30
3 0.26 | 0.30 | 0.63| 0.28 | 0.45 | 0.32
4 0.28| 0.32 | 0.60 | 0.23 | 0.49 0.25

me(K/Na)

1 0.78 | 2.19( 0.40 ] 0.42 | 0.06 | 0.41
2 0.96 | 2.73 | 0.44 0.45 0.06 | 0.51
3| 1.42)| 3.15| 0.64 | 0.64 { 0.06 | 0.82
4 1.75 | 3.67 1.38 1.20 | 0.20 | 0.50
me(K +Na/Ca+Mg)

1 0.30 ] 0.15 | 0.18 | 0.27 | 0.25 0.18
2 0.59 | 0.59 | 0.25 1.02 | 0.38 | 0.47
3 0.81 1.06 | 0.48 1.22 | 0.86 | 0.62
4 0.96 | 0.85 | 0.55 0.81 0.38 | 0.36

i &h b Ca, Mg it AS BFi=xd+% HO
BETHNT D44 BOERSA LT L - TR
b, {EBRY, R0 L 5 pH g4 it
FTORRMEL, WS, FE, WTFROXS I
PH DEVHETIXZORBOWL LD & L—
SOFEE LTEDBIh D, BR™ 2 pH 0ff
TFicftle - TRROBHIMRIEEh D = L2 ED
TEb, Lo pH (X2 r 524> OfRE M
LOBW, BB IrEhicils 5 BRI ER
b Rt Lo EHEL bR B,

—%, Na, K7c & 1 @i v F4 > i34 5 i
<KL, BlELANZGAFL THEZ L XBBH,
2L, £ X 5k fEACiiis - Ko Tz
DUTILE L OREH 2BR[NBB I, T
bbb, HO BEMREC Leachate ~o K #lif
D4R K SRR LI & & D KA,
NiMeTn 59 i, CEC x4 2 KHafnge & skhii
K&EXIEOEWHEEOR S L XHOLMCLTE
D, TOHEL LI —F L HRY I Ta L
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B 8 B/ SS EHELRINETHT S LB+ VRE
BF o pH EC 1 * v bz 3 BE  (me/l)
)] 5] (m.mho -
@iy | @0 | Tem )| NO—N | ca | Mg | NH,—N K Na
L A
1 5.45 7.4 30.7 44.0 10.3 2.1 4.2 5.2
2 129 5.52 7.8 18.9 4.0 10.5 2.7 5.5 8.7
3 5.70 8.3 13.4 32.0 14.2 6.9 9.1 10.1
4 5.65 8.3 11.3 22.3 19.6 10.3 11.5 10.7
B B
1 4.97 10.3 33.6 64.8 16.2 1.7 7.5 4.3
2 209 5.07 9.0 19.4 53.0 13.3 1.4 6.8 7.2
3 5.28 8.4 12.3 43.0 11.0 3.2 7.8 9.9
4 5.60 8.4 11.2 20.5 21.2 10.2 11.4 10.7
I Icl]
1 4,15 9.9 26.4 46.0 23.7 2.4 2.9 8.4
2 600 4.15 9.3 26.9 42.5 21.9 2.6 2.8 9.0
3 4.30 8.3 14.5 33.5 19.9 3.9 3.0 9.6
4 4.45 8.7 10.7 21.8 21.0 11.6 10.4 10.8
TN
1 5.05 10.4 42.7 63.0 13.3 2.8 4.9 10.8
2 159 5.20 8.9 19.8 50.5 11.2 2.4 4.1 10.0
3 5.30 8.4 11.9 42.8 11.2 4.2 5.5 10.4
4 5.35 8.4 10.5 21.0 20.7 10.6 11.3 10.7
8N
1 5.50 10.6 34.3 60.8 24.3 T 0.7 9.0
2 194 5.60 9.7 26.4 55.8 22.6 T 0.6 8.5
3 5.65 8.3 12.5 44.0 18.4 T 0.6 9.8
4 5.70 8.2 11.1 39.0 18.7 2.0 1.5 10.3
o F R
1 4.80 9.7 35.2 61.8 13.0 0.9 1.7 4.2
2 134 4.90 8.5 12.0 45.0 15.2 2.6 2.2 9.5
3 5.10 8.6 11.6 23.5 18.2 10.1 10.4 10.4
4 5.15 8.6 11.2 20.5 21.0 10.4 11.2 10.8
0.01M—H RIS 11.5 19.8 21.7 10.9 11.7 10.8

) 1=Xiit 15~20cm

2 =k i k- 10~15cm.

d=%kimE S~10cm
HEME 12 0.0IM— AR B L BEETRAILHRDTHLHE | FORHGEARTI T COMERT,

4=Aiit 0~ Scm

T=trace
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W9 R SS EWEIRBICRT S LB
1 4 VRO IS
(%)

+ 1 2
HOB|E B4 @ Ll B T
NO,—N

FirF

1 36.1 34.7 21.5 39.8 | 29.9 41.6
2 26.3 27.6 35.8 26.8 | 33.5 20.1
3 20.6 19.9 22.8 17.7 18.9 19.7
4 17.0 17.8 19.9 15.7 17.7 18.6
Ca

1| 26.3 | 27.4| 19.9 | 28.2 | 20.9 | 32.8
21 31.5)| 3.8 30.2| 32.9| 28.0 | 33.9
3 25.1| 28.4| 28.1 | 30.7| 26.3 | 18.0
4| 17.1 | 13.3 | 21.7 8.1 | 24.7 | 15.3

1 15.5  19.2 | 16.2 | 16.4 | 19.7 | 14.4
2| 187 21.8 | 24.6 | 20.0 | 26.7 | 23.8
3| 28.0| 20.3| 2.2 | 22.0 | 25.9| 29.1
4| 37.8| 38.6 | 33.0 41.5 | 27.8 | 32.7

1 7.4 7.0 6.0 9.4 T 2.6
2| 11.7 8.1 | 10.2 ] 11.8 11.0
3| 32.7( 2.7 | 18.7 | 22.4 T 43.1
4| 48.1 | 64.1 | 65.2 | 56.4 100 | 43.4

!

K

1 11.3 | 16.2 7.7 1 12.9 | 12.1 4.7
2 17.3 | 20.1 12.4 | 15.8 | 16.1 8.6
3 31.9 | 26.1 15.7 | 23.2 | 19.5 | 42.3
4 39.5| 37.7 | 64.2 | 48.0 | 52.3 | 44.4
Na

1 12.3 9.6 | 12.6 | 18.2 | 15.7 8.8
2| 243 | 21.4 | 22.2 | 245 | 21.6 | 28.0
31} 31.2| 335 27.9| 28.3 | 29.7 | 31.4
4 32.2 | 35.5( 37.2 | 29.0 | 33.0 | 31.7

50 %, O HbY AMBICHETHE, &
K L KK & DOHic L IEDBEOH B = &

DT80, KRB TLOhAHEBRIC L B
&, AS. Leachate rfhoo K & H,0 BEC
L DMK & ofRiziz PBCK {MH+352
NG ot Tihbd, HEOL ST
PBCX o {f\ i3 AS. Leachate 10ml iz
AT 5 Btk K 4 4 > faoxt L ¢ H,0. Leacha
te 10ml fi~o KFFEHRDOHLRITES D, &
BMo X 5ic PBCKX O+ T o DHER D
&L B ENHLMIZEDLR, F7:, AS.
Leachate 100ml DK 4 v iz & 5
#5145 Hi> AS. Leachate 100ml rho sk K
4 & > DR, & AR ABD Hhte,

BECKETT? A Rk4& LTV 3 X 5 I KO BR L 2R
HEDOBAR (Q/1 BI6R) 180z R o foiftgro KCl
Bz, BHEEBR~OKOSMRMEELYRL
Tish, PBCK 2z Q/I BAROTARESS DM
ERRLICLDTHDHA, FEHLVORRIZIh
i, A LT PBCK @by i Cit B H
DKA A BEEMES LB LR BHTHB L,
P B i thif PBCK ok &\ it
Ko /e 5 BREERT- D ZLAVIE W 3R
ELTVWBHDT, PBCK k&AMl KIo®
5 B3R XS TREN LR, BEr %)
HAKPEH LA WD LEL HR 3,

DL 5 I BEOMEILSORHES A 3 > DR
A, TR, BHEREZXE(KZBLCOV310L
Brobhb0T, $HSSYFRLLIBER
B, BT LRRBICI DA OFRLERBL,
A O MBR LEEAYEHE: & DR ERRICIRE A
5 &i\:'f%o

T OFE, SS oBBIBBMTRALME L Ca
& NO-N i3 £ B S h A2 HEC D b,
T DDA F 2 3BT LR EREhB &
PG MZ/ T BLUME® (25 4 o %2 — & —%
Bk - T, WEHLTL B Ca DRESHH I Hh
IZHEL T oA 4 ThHY, RiLE: Caidd
¥ 0BT, Lo Ca LR LN BER
FRA~BITS & #ELT5, R2REBCI2IEE
ORFE LT CA 2 RARBRYRBI DT
oy, FToLE1t HO BBCtLO5hi-4
Hio Ca i 4 Ca LTI b
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B/ 10R SS EEWEARBICET 51 4 v0ZpFomt, Bifs

o "R % @ ® %
+ W 4 -

NO,—N Ca Mg NH,—N K Na
b it} 53.7 77.2 35.9 47.1 33.2 17.5
b1 s & 52.4 118.6 29.2 59.2 27.4 21.7
N G| 54.3 69.8 2.0 45.5 53.4 10.2
*r B Hl 63.4 99.5 34.0 51.0 43.1 2.9
= B 64.0 143.5 5.7 94.4 92.4 11.9
oo W 38.5 81.0 21.1 40.9 42.2 15.6
) 1. (+400cc BhoZESsI+ v B-X)

2. |ag=

B = 0ice %) DEARCMSET 3 0.0M—ARGEARP AT o E 00 <100

(X~ 400cc SDDFHELL + 1)
X

M 11 R SS EFERRBIC T 5 LBEE D

14 Vi
+ ] %

R \ 5.5

I E Rl G e e
me(Mg/Ca)
1] 0.23] 0.25) 0.52}0.21}0.40 [ 0.21
2| 024 0.25]| 0.52|0.22|0.41 | 0.34 1.09
3| 0.45| 0.25| 0.59(0.26]0.42 | 0.78
4| 088 1.03] 0.97]0.98|0.48 ] 1.02
me(K/Na)
1] 0.81] 1.72} 0.340.45 | 0.07 | 0.40
2| 0.63| 0.95| 0.31|0.41|0.07|0.23 1.08
3|09 0.78| 0.31|0.52|0.06 ( 1.00
4| 1.08| 1.07| 0.97|1.06|0.15 | 1.04
me(K+Na+NH,—N/Ca+Mg)
11021 0.17| 0.200.24|0.11 | 0.09
2031} 0.23( 0.22]0.280.12|0.24 0.80
3| 0.56{ 0.39} 0.310.37|0.17 | 0.74
4 {078 0.77| 0.77 | 0.78 | 0.24 | 0.78
me(K/NH,—N)
1] 206 4.35( 1.18(1.72 1.89
2200} 471 1.10 | 1.68 0.83 1.07
3 ) 132 2.40| 0.76 | 1.29 1.03
4| 1.11] 1.12| 0.80|1.06 1.07

x160

(SS. Leachate D43 1 (Hiti L= Ca & SS tho
Ca #X L3I reffi oJtese), Brume o REFACHE
2 Thit, EAICHEE LT Ca HNERE
F%* 51F, SS. Leachate fuzdti Licd D& X
ftxhd, cnX bl Canamitolisitik
BREIcRLEE< D, SRITRLEL Lo,
ZORGTITEMoORKETELBEE L, HHL
T< % Ca ittt Ca RoOZKEEIhHDT
ik, BpKoisl, e, FHYOIRBTS
o—charge L DRI EBRALAFIALDBLEBLL
ha,

—%, NHEN & KOZ b OB -5
ZAEFCBHHH, Bz, KOIMTOoRIGR
AR B M NR > UITF R 2= i >R > R
e, CEC icxf4+% i—charge O XK, L Lf
PBCX L EDQHBEXRLTY 5, #HH LW 2
CEC =335 i—charge o8¢ PBCK : [
CIXEOHRMEMNS B EEL TV DM, 0 i—
charge (¥ ScoriELD DF 5 sk A HTE (parmanent
negative charge) IZHIYTH L O THH, FHEHWIR
i—charge OfEY, HLtOoRBABILDH 3
negative charge [Zi8ET % & H#iw 3 5 BaHs
< NH* #HRCEEET5EM0 T, &
CRUBHTAF Y REROEE LK KA LT
LARCEHROBEEL L2L0E LTEHD,
ARBCLHFHOBRB LS TAHRY L1240
Eviz bo
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NH-N O ®3%R $ /AR R K oRG#8R s
B UERIAEL O, T2 5 E i 4 F
Y OFIIEEC L 5 THTFOXER D H, TiH
0, /@, IMFHFTix SS. Leachate @ me
(K/NH,-N) 2SS Bikorh kb L{EL D,
Leachate HiAMIMMLTHize A EBTIEXRE
VOIRR LT, B, RIBTCIIERGEL, &R
M EETLTED, i, hHIEHED
me(K/N,H-N) (¥ SS g1k Fh L b L #IZE<
B ENBHONTI oo CDHRD L, &
B, /hFL, ONFRR IR TS S { DKM
Bagsh, Fic, ME, BE (EEMHcEY
B4 <D NH-N 2R Bfdhick sicaics
RBVOTHAIN, BLRMBROMEC LD A 4>
OHIMFEM LB Bh, 44> ) bERIHTDOL
THRTI20RHTHA 5, GLATmAF> D
AT ORERICOGCTH T E2OMNTPY L2
bh, FOHEBTRBEIKIZ 5T NH-N
ELBELTED, HEOMT NH-N &%
BEFETH Y, TOMO M KSR LHE TH
HEwz ks,

£k, SS BEFLRBBRTCILALLATSD
A Ok, BERL SSBERRTLLRA
LBROFRE Z LA EEMT 2R TH o0 T
thb, EEBEPCIMT ERBER 244
it Ca & NO:-N THo, HE~OBEMELK
EwoltE, FOMDA I LM EETESH
SEAIZHBEHRLTEY, A FOE]
B+ 58442 NO-N>Ca> Mg> Na>
K> NH-N O3 ENBHOR 1o,
HO =% LARBCRWTLW BesfiT s
AFvyEOWEIL 4 P & L NO-N> Ca>
Mg>Na>K DOHAFE R LTV 5%, Th ¥ T
RA HO, RIUBRCXABBELLUIS
EWELRHEBTO A 4> OoBEMEIZ OV T ORI
FVLTFhb{—FLTEY, LidsT, WR
A4 # [EFIL KRS OB 5 4 2> D
D BREEXRTILIDELADN S,

U Fs1T BRSO RhE XM TH - T, F
TR HFT—IKD—A & > RiTIsiTH A F > DMt
Bh SR T 5 o ik L KGO BN Mk L U

SR Y ERT s o L TE LV ERNT
Eh, ThHEOMTDOWTILX Ik
SHTCHA S,

1 E

AKis L ORI BB b U ES -
REBURBY fricy, LHEAOKkGO TR
fie 5RO HFIIT T LHRYENTDET
BOLEDTHB,

1. i LivFhotHed, 0.01M—ESH
WOEN LRBPFIAKXEB LA L D LM,
» 1o

2. WTFhoLfCLKROBETRBICEL - Thk

LB hguv 43 >4 Ca ¢, BUTF Mg>Na>
Keteh, BELRBCHLIAF OB THE b
NO,-N>Ca>Mg>Na>K Thb, k< —EHT
LMY R LT LEchias T, Chiztififco
KON 70 5 4 & > OB RTTHARF ¢H
LHihtedhi,

3. N-NHOAc kb Br&hs 2/ » + %
yEKCIOHHMEND 2MErFH > O LR
PH owf EBMEE, MELW <, pH
DALY /8, PITFHE LTI » 1o

4. KiZkhHEHTBEIKAF Rz HTo K
HEEQHMEDOS S = EABDLRT,

5. KA+ o@ftEo boic+skic kbt
W15 oo Ri: PBCK OEGFTRAE Tit
#5<, PBCX o\ {EBMLHE, IFLETIE
WiASRL, oSz PBCK LYY
IZHDHENEEMER ST,

6. 0.0lM—HEEBEKY MR LLBB L bUWCE
o EARET L, Ca & NO»N i1 4805
HEHEh, 200432 885 E h 5 ERAE
dbiht,

7. 0.0IM—EERH TR LI D KD M
o BRERIER B> AR >ITF = LS8R
B>MEAEOEE Y, Lifio CEC w13
i—charge DR, k¥ PBCK rIEDHEEMD
BB EABHBhL,

8. WIEEHUIK XY L NH-N %2 { BafL,
NH,-N ®Btscdh by, M,  DIFAT
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Summary
In order to study on the action of nutrients

in soils accompanied with the vertical movement
of soil water, the permeation and the capillary
action experiment, using demineralized water
and salt solution, was carried out.

The results obtained were summerized as
follows :

1. In the capillary action experiment, the
rising speed in the case using salt solution was
faster than that using demineralized water in
all soils.

2. The degree of leaching of ions by water
was Ca> Mg> Na> K, and the degree of
movement of ions by capillary action was
NO;—N>Ca>Mg> Na> K. Therefore, these
show the character of movement of ions caused
by water cation in soils.

3. Concerning the ratio leached divalent
cations by demineralized water to exchangeable
divalent cations, it was low in high pH soils
as in Saroma and Kiyosato, but high in low
pH soils as in Komukai and Kunneppu.

4. a possitive correlation was recognized
between the amount of K leached by the
demineralized water and the degree of K
saturation in soils.

5, In regard tothe ratio of leached K ions by
demineralized water to exchangeable K ions, it
was high in the low PBCK soils as in Kiyosato,
but was low in the high PBCK soils as in
Saroma and Komukai. It was clarified that this
rate had a negative correlation with the PBCK
of soils.

6. In the permeation and the capillary action
experiment using a (0.01M—salt solution, it was
recognized in all soils that Ca and NO,—N ions
were released from soils and the other ions
were adsorbed in soils.

7. In the permeation experiment using a
0.01M—salt solution, the apparent adsorption
ratio of K was Saroma’» Komukai>> Kunneppu
=Memanbetsu_>Engaru”>Kiyosato soil, and this
had a possitive correlation with the ratio of
inside negative charges to CEC and PBCK in
soils.

8. Engaru soil adsorbed NH;—N much more
than K, and the author called it “NH, —N
adsorption soil”. But Komukai and Kunneppu
soils were called ’K adsorption soil”.
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