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

1. Effects of rain fall on nutrients in the soil solution

Katsuaki Shimono & Shooichi Oogaki
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M #% & B

HIEE 6 B LB O % AL RSB 0.9m?
DARBEIZRE 40cm L7c 5 & SinFkKH Lic, BB
464E5 A 4 HITERE 20cm X b, #hd, BE, &
B, #ihnk N :25g/#:, P,0s: 40g, K,0 : 25g
ERDELIICAFEB LI, 2AFWERE &
FEXERI N, FRROPAEC K\ TirEdd
R P Ui,

29.9mm/H OWRLXIELE L5 B2IALEE]
H, 4B, 6H, 7THEHCXHE*BEX0~T7cm,
7 ~15cm DOERfLA 6 100cc FAE THER Lz,
FHEREE pF 4.0 ¥ COLEEREY 305floxR

BI1R R LEBRELOHE N

£ @ & (@% e wlowm|nen|TL® ek en
1] m | 23 s L 2.56 67.6 1.1x10-2
b1 2 16 REL 2.56 65.5 3.4x 102
T ® 3| 26 AFSL 7~ 9 2.29 73.1 1.8x10—2
= B | 16 hcL 2.59 47.9 7.2x10—
M F K| 23 E L 14~18 2.30 66.9 2.4x10-8
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SRR & b L, ARSI L, TR
Htge (EC) 13 CM— 2 A I PR BRI G
rh, Ca, Mg, K, Na 3 FRH ~HEc X
b, SOS = JISK 0102 I8k ERS 21
[N tit ) B

¥, A0 HBEOREIT K o5 T
i%, PF 1.5~2.07ksm1 %%, pF 2.4~4.2 7k
SMIBGE:, PF 5.5 KM LT v == v fiufn
IKFSRE BV BB EIC L b ey, BakiREK
LK & 2 BAKRB TRDI, ok, ik~
FHivTFh { 100cc REBOTREBRE > AV,
IR THEEBELI,
2 FokeFarRik

iR 6 fioo +5t0 5 HLITE, R, EREN, W
FREDVEL A BB 48 45 B31HiZ 1/5000a 7 27
Ky FITFEI(L, WBRIEE, P4, N
(B :0.58 P2O0s (WARIAEAL> 2D L)
:1.0g, K, O (Gim) :0 58 THH, KHv~n
X BB DO60% MR HERET 5 X S TB I HKIK
AW Lo S BB ALY Ky B E DY
LT, XiBELAH, 100cc HLEH 5 Mk
LE-HEEOTho 4 5 (5220em) 124458
FEH LI, THIZE LAHBEOERKIT400g, &
183 480g, BRI 5802, PIFHFi: 4008 TH
oize O, Eekit 60mm i+ 5 120ml
DRI B OB LT — il LK
(RAPID [X) & 304MCH » THT LK (SLOW X)
BT, FRELhOBME (Leachate) *IRMR L
foo MEIKEHHAL TH B 1 BEBIZHE O £

I S A T S R A 3
T~ 3 A pH T—C | T—N CEC | Ex—Base (me/1008) | 2 ™ | 4ssama (Fo.
) o C/N |/ me g
+ | 407 | HO | KO | U8 % (m) Ca | Mg K |9 | X0 | P10,
M wm| kliged| 6.20| 5.30| 2.55( 0.19] 13.4| 13.9| 6.1} 0.7 | 0.3 4 23 7.5
o OZ(ms | s.o0| 490 2.28] 0.24| 9.5] 18.0| 8.7| 1.1 0.9 48 67 | 12.3
NSk RtL] 4.85] 3.75) 3.41| 0.26( 13.1| 21.6| 4.0 1.4 | 0.4 18 32 8.7
9 | ok B¢ | 5.85| 4.80| 5.01| 0.42| 11.9| 27.9| 12.4] 1.2 | 0.7 44 46 | 10.9
gEm it L] 6.65| 5.40| 0.73| 0.13| 5.6 18.7] 12.4] 4.2 | 0.2 67 4 | 19.5
BIFR ot +| 5.00| 430 6.77| 0.59| 11.4| 30.8] 9.2| 0.9 | 0.4 30 23 7.1

) AIMm-K20 i N-HNOs aJigK2 0
AMEW—P2 05 i2 Truog #wg P20s
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EC 344 L L 1 EAG 4 Bhid THIRM <
AR H Y, Fio, 1, 280 ECitptvsLT
Rapid R»%5<, 3, 4@» EC it Slow K¢
{7edz &b, ¥7, Leachate » EC
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VIR Y= R/ N Ty,
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BnEBLO34<, *i, FRTIIARKOKS
A IR LT A ERC S b, KBRIBL AR
DEHNFF v EHNRAMEL R LI, KDL+
FrREBEYBRVCCHERE1 AE» 54 AR
MTTRA L, £O@BIIRMT52 L x8ebh
1o

WARKIIR LI &k D, KBFEBO LT RR
4F AL E 4 Rapid X, Slow R, 32
U4 F > o X Hb¥, 1855 4Ferd<
WyHmL, ¥, 1~48F G4 2> o
MHY, &Ll 4 Rapid Ro4+ » fF 5
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Leachate 1> 4 # > iz 44 # + & 4, Slow K%
BY R, BT R0 - EA 3 k ULeachate



124 g BRI 29 5
B 3B BEECRTHEETPOM A i
(me/100cc soil) x10~3
%fﬁ L nFAd v Ca Mg NO,—N $0,—S
B . ‘ )
* MIT B 2 BIT Bl BT B M|T W% M|T Ml BT H

w n

1 344 1289 200 678 56 210 44 124 48 634 225 541
4 145 731 96 446 28 133 19 72 106 442 61 236
6 309 592 214 400 62 121 27 56 205 431 127 175
7 360 671 254 482 71 127 32 56 268 473 102 206
B

1 336 1257 179 751 52 251 44 108 49 134 269 654
4 367 551 232 350 68 109 36 48 186 286 173 219
6 272 548 182 345 52 109 24 51 170 307 127 209
7 399 602 280 407 83 129 29 44 265 408 165 262
7 [

1 659 630 339 332 181 173 38 32 118 106 458 469
4 296 368 145 193 77 96 14 21 58 72 197 236
6 322 452 157 226 88 122 21 27 73 102 225 297
7 260 377 138 200 69 110 17 21 73 92 208 259
i #9

1 578 1006 364 657 90 170 52 77 115 469 446 519
4 275 628 195 453 49 109 24 41 173 391 220 209
6 514 673 371 482 92 121 32 43 335 389 225 253
7 487 645 366 482 85 113 27 37 318 397 223 270
£ 80

1 196 987 120 637 55 292 6 15 30 545 209 413
4 189 647 120 400 56 193 5 11 97 391 134 241
6 324 581 207 371 101 175 5 9 169 352 156 200
7 198 490 134 323 56 148 3 6 105 340 120 172
Ll

1 575 1223 270 596 75 190 66 106 57 317 469 691
4 450 669 227 345 67 109 48 65 141 185 253 408
6 493 668 264 327 86 107 47 60 164 184 197 341
7 423 588 259 314 79 104 37 68 187 221 237 345

) #F:0~Tcm TFTHF: T~15cm

#4944 :Ca+Mg+K+Na+NHI —N
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(me/100cc soil) x10—3

NO,—N NH,—N Ca Mg K Na
B
RA SL RA SL RA SL RA SL RA SL SA SL
[
B 359 7 318 65 99 i2
1 82 50 5 T 126 53 26 10 28 10 5 3
2 230 119 50 15 288 150 57 27 114 56 11 6
3 440 387 94 97 520 512 111 105 185 167 19 17
4 1027 923 165 191 965 | 1036 203 210 286 204 29 31
L 227 542 35 94 190 463 40 96 59 140 8 13
& | 2006 | 2021 350 398 | 2088 | 2213 437 448 671 666 72 70
BB
B 325 51 351 81 82 10
1 123 62 16 16 154 56 33 12 43 22 5 3
2 247 100 31 26 272 137 60 28 72 47 8 6
3 397 247 47 56 371 360 84 78 105 106 1 12
4 545 537 85 83 616 652 144 147 156 145 18 17
L 722 | 1149 116 173 810 | 1230 178 288 208 292 20 28
& | 2034 | 2095 295 354 | 2223 | 2434 499 553 583 611 62 66
£ B
=4 169 5 181 64 6 12
1 48 4 79 23 5 9
2 71 4 161 48 6 14
3 162 9 239 74 8 18
4 361 16 490 159 13 28
L 1046 43 1408 462 51 81
5 1687 77 2377 766 82 149
i
73 227 9l 272 52 53 15
1 109 48 29 33 11 73 21 14 21 24 6 5
2 134 103 80 81 211 213 38 38 49 49 12 12
3 318 436 164 158 445 576 84 114 94 104 24 32
4 556 547 223 226 668 741 136 185 119 121 33 34
L 439 525 128 156 375 450 74 89 71 83 19 22
& | 1555 | 1658 624 654 | 1810 | 2052 353 439 352 381 93 104

#) RA:RAPID SL: SLOW [ :[:4% L :Leachate
4 : 1~ 48+ Leachate



126

ROGHIITYL Slow RAVEB MY R L,
Kt 42 fj e Bk LB Ihic&F{o A +
YIREXHBELTABE, £ L1, 2/
FHAEFEE 047, 3, ABRKEEELI LS
LTV BIENRA T IZHFLTHEDLAL
DT, —K, 1, 2HABRECHLLHEBLD
S EMNTESB,

MSKRICRLALBh, BEFB1IBHCKITS
TR FE y ROTFRCHTsRBOK

LEH S BRI 8 29 5

RiL/F> LES>YPITF-H >BEE = 3 B> B 1Y
OFRF &7t 120

—F, HAFOXORRYKBE L CADLEE
i b NHe-N BT 2Er52> kb1
ffih F 4 DPEIWEHETL, SO-S oH
AL 1 Eir 2~ L FEBHE, BT - Tkt
h kDR THY, NO-N OBSLEE, /)
FI%RCT, £H4 3> Ot L ERITR - 1o,

WMERITR L& kY, KBFEC L ST

M5 R B ABKSTSLEERA 4 YO TR T3 RMO R

(%) *
14 v

4 i -

T—Cation Ca Mg K Na NH,—N NO,—N SO,—S
M m 26.7 29.5 26.7 35.5 31.3 15.0 7.6 41.6
® i 26.7 23.8 20.7 40.7 50.0 40.9 36.6 41.1
N D] 104.6 102.1 104.6 118.8 109.1 108.5 111.3 97.7
o % 57.3 55.4 52.9 67.5 64.3 70.1 24.5 85.9
B M 19.9 18.8 18.8 40.0 37.0 31.3 5.5 50.6
q F K 47.0 45.3 39.5 62.3 60.0 49.1 18.0 67.9
1) *=RUDLAMBD 4+ ¥k (me/100ee soil) o

TR & & I )
T-Cation=Total Cation (Ca+Mg+K+Na+NH;-N)
B 6 R ABETXBA A VOHIMERE BB I A ER
1 + v (%)

+ i NO,—N NH,—N | Ca Mg K ; Na

RA | SL RA | SL | RA | SL RA | SL RA | SL | RA | SL
Leachate ~DHiiL#
¥ m | 11.3) 26.8| 100 23.7| 9.1 209 92| 21.3| 8.8| 21.0| 11.0| 18.9
i f8 | 35.5| 54.8| 39.4 | 49.0 | 36.4 | 50.5| 35.7 | 52.2| 35.6| 47.8| 32.3| 42.6
% B M — | 62.0 — | $6.7 — | 59.2 — | 60.3 — 1| 624 — | 54.1
WOF K| 28.2| 31.7| 205 23.9| 20.7| 21.9| 21.0| 2.2 | 2.0 21.8| 19.8| 20.7
BT it B IRER
tit m | 155 84| 159! 3.8 19.8| 9.2 18.9 8.3| 21.1| 9.8! 225 13.1
i & | 18.2 7.7 16.0 ]| 11.8] 19.1 7.9 | 18.5 7.1 | 19.7( 11.3] 20.8! 12.9
= B M — 7.0 — | 11.4 — 1 101 — 9.3 — | 12.6 — 1| 14.9
MoF HF | 156 9.1 | 17.4| 17.4 | 17.8| 139 | 16.7 | 11.7| 19.6| 19.2| 19.5]| 16.4

) #idi= (Leachate o 4 #+ »[}/Mi3F £tk +Leachete D 4+~ ) x100
HE$E= (183+ 2804+ B/Ai3RE4+Leachate o 4 & v ) x100

RA:RAPID K SL:SLOW K
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NO,-N 2iafixieis<, #EiED Rapid Kzt
i, tHOTEFELHELY, WThoR Lo A
XD T, BRIBEHY STHA
FrTHHEHFELORD, Fi, Rapid Kic Wi
LT Slow ROFEMRBOWL nb = &8+
ZH- THBHbA, FORXIPENBRLELL,
BV ORIFEL 0D, WFRHREEAEE ko
p o

—%, KBBHROBREIZHT B4 3> OBIE
S+ L b Rapid X% Slow KX b § #5R
bz el BMLCBDOR, £
TR, SHIETit, Slw Xix Rapid Ro#y1/2
BEEORIFREN 5 Mo ¥/, Rapid K, Slow
b3 &8 § Na BEERAR L, HEL
TKHIML, 2MirF3 2421 b LK
Rt B ENBELMRIL o7, NO-N (348%
CREERNEL, Lk, Slw RTiied +>
D3 HLTHLERED, Rapid Riz H~X5 L
ESCETT5 2 L iBH oA,

4. HBBEOAF I HICRIZTHEKRKD R
WO R L& KD, LEBRBEOALFH,
me(K+Na/Ca+Mg) LE CIT/RIZERL THRIE
FCET T2 228 60elkd, FTHCHWT
bR, FRFRRRVERE & A BRA LB
bhitc, ¥, BRSMMCITEL Y IRET
DEDHIELEBLTVWHDT, ZORORHR
JE D AR TIRARYET 146 » 7 F > HIEAL
THHZEMNAPELL, LAL, #Bificics e,
#, TRTHRS,», LD TRTOZDHLIE

e BAEWLED BRI,

—%, BIRRRLIcER D, KBBHIZKIT
5B OA4 v H, me(K+NafCa+Mg) X
Rapid R Ciz —~ED BRI 2R E i hr» 7 hi, Slow
RTIIMEYERVT, 126 4 Fid TR
BRCIET T3 Lol inst, ¥1, Slow
Ro 1, 2/D me(K+Na/Ca+Mg) (LIELTD
Fhivd, B ixRT L iBHHAR
o

5 =
BRBROHEOBMEX 30mm TH o 7ohi,

24
2.2¢
2.0
1.8}
1.6
1.4}
1.2
1

T .
s [ 4 @ 2 %@w
X 1.1 2.0F
$ r ?\ 1.8
+ 1.0 A V|
] ! b <
[&] -Q ! 14 \
~ \\ ; \Q
a 0.9 / 1.2} \
z \\‘J \\
+ - 1.0}
X 0.8 0.8} >
g ﬁi 1 1 1 1 T 1 1 1 1
2 4 6 8 2 4 6 8
0 Q'Q‘
. \\fiaﬂﬁ 2.2 y'o.\
0.8 \ 2.0F \\\
071 q\\ 1.8} ‘?\
0.6 \\ 16} 2
\
0.5 "'/‘\% 14} \\\
0.4} 1.2} ©
L L
T 1 1 1 il | 1 1 1
2 4 6 8 2 4 6 8
B rmi e &
B 6 Iz V) 5 LIBE R R + v kD

#

CORR T E VWAL Tl ok 15cm &
DL TRETHKORE, BENBI -t AT
LIVWTHAH 5,

B o LUk EARI G L, BEXo
S VEBM, AmdiEk, TREE LB LhvER
THh, ¥i, pF 2.0~4.2 ¥ CTHAYT LI
Ro£VGIFH, MR, LXEIAE£ k- TH
b, B3ROSO E: & HiREY
HIELCWA#REBLBRS,

ARSI Thofa LBERE 1 B B2
#<, DRRLTIHBYR LI, FEOLHET
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PO

me(K+ Na / Ca + Mg)

% 2 m

W+ Hf

- RAPID
. SLOowW
B [ N

. Leachate

X e®o0

BT B ABREHRIZEETS

LS REBEROHRE T L 24~ 18R ER RIS 2 1
JIKE R S h TESBKRIC T35 & Xh Ty
309, RFRBRO PR ;- OBHE S D B IREK
2R LIZEED, 3.4x107° 7oL 7.2
x10™ ¢h b, —F, HBRRATOTHEL GoxT
40cm 8 100cm¥FT) D OO DEOFHAKIEEL
i3, BRMELYFics iR ciivFhi 2.0x
1078 fev L 8.4 x 10 DERHIZ & 5, ¥ 7=,
LyoN? 354 o2~ —~%{iBT5 &, T#H4
B BT 2B L KR s h, FoigEEN
BARBE OME Do &, *f, MWK
eV icHh—EROBERY S 1Tic & 20BFEK, B
BRRABIZERRMBL D 2D ERB/NTWB,
L7ehis T, ARBEBROKMIIFBAER &M
HH, R BE T ELERESKED,
FRRThETFOKRMCHE L, DBOKSED
WAL WBRIC LD LB LR B,

Z BB T 0 LR O $ 3 3040 D 13 L
TR TeDCH DA, S (2 4tEL 6 D
5 LA BRI, 30503 OSERN T
2 GBI 1205 T biicd, ODDT74~93%
OMicH b, EFREEECESHORE L h
AELIEWEHE LTV B, LicHis T, B
R B MBI OV TORBA DT, &
CRERIIEWLDEBL LR D,
FEBC L hid, +HMBEPO 27+ I8

H

RUGH A A+ v L ORBIZEAL

B, Cs (me/1) & BC (mMho/cm) OPY{HIL Cs=
0.1 EC (at25°C) 7 AEIMASUISERIL, FEAE
DHPBOHBZ EHRBEOMIC T, T2V D
OHFHAFTCRESTBE (Riss%R) CL &
EC oBfRiz CL=0.07 EC® TH 5 L84 LT
B, Campeerr KV i1 11 Hich oEEDO 2 ¥
75 2% S L EC (mMho/em) & OBfRIL S
=10.37 EC'® TRbH AN B LG LTV B W
FThiZTH LAKBENC i 5 4 > O 7% i
IZICET 570 0izit BEC B YRt h TR
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Summary

In order to study on the effects of rain fall
on nutrients in the soil solution, the author
carried out the frame experiment and the model

rain fall experiment using 6 typical soils in the
Abashiri district.

The results obtsined were summerized as
follows :

1) The relationship between the total cationic
concentrations Cs{me/1) and electric conductivity
EC (mmho/cm) in the soil solution was Cs=(.1
EC (at 25°C). It was found that the ionic
action in the soil solution was qualitatively
grasped by examining EC.

2) In the frame experiment and the model
rain fall experiment, EC in the soil solution of
the first day after rain fall was extremely low in
the upper layer and was higher with the under
layer. Therefore, it was suggested that ions in
the soil solution of the upper layer layer were
leached by water and removed to the under
layer.

3) In the model rain fall experiment, the
ratio of ionic amounts that remained in the
soil solution of the leached layer were Na>
K>NH,—N>Ca>Mg>NO,— N in all soils, and
it was found that monovalent cations were
comparatively difficult to be leached. In the
frame experiment, it was considered that
SO,—S was difficult to leach comparing with
Na.

4) In the model rain fall experiment, me
(K+Na/Ca+Mg) in the soil solution was lower
with the under layer, and also in the frame
experiment, that of the first day after rain fall
in the under layer was lower as in the former.
Therefore, it was considered that the divalent
cation was leached more than the monovalent
cation.

5) In the model rain fall experiment, it was
recognized that the ionic action in the soil
solution under the flooded irrigated condition
was very different from the action under the
dropping irrigated condition. It was considered
that the effects of the intensity of rain fall on
the ionic action were remarkable.
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