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EERFBSE L THHEh3amREE L.

—%, ARBOT Y b7y FOTEEEKSTEY
Ik BRI EIT, IEEH & BESIcT CRESE
fTot

i, REEBICHES RAEENRR, HHtto
BEE I HMDOBA#ITke, R12kg& LY,
fo, EEFLITRES BRRIISHIROEEEILE (6,
100kg) A2 EiZ, B DIHEN S FNEFNE
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FAEHROFHKER, BAkBHOEKELE
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TREELLED -7,

ZOFER, KYRIOMKEI2216m, BHMEOK
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L, B D O436mdsiii 4 2 b SEE A N,
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951 — 1980EDEHMEIZ L, 133m® ) A7~ L 721985
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BRI AN W) A S RICHER OKERA
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BEHER

1. HENEHBRONE

1) AREDA Ty b

BREBOA 7y M, #HHITIIEK R OREE
R, Flo, R&EMESOBETIERTES
E-ThEDSh T,

BKOBRABER, NIZE BELITH 1ppm
T, ETIENH,~N 2, Tt NO;-N 2Eh -
T (F—1) 4, PRBE>WOERERLE
2, N0, lppm T EEWVMETH - 72, Bk
#1, 146mE HICHAE L ARARNRIZ, i
12202, 2halc RN, P& 42, 375k, 53kg (11. 7
0.3kg. ha) TH- 1,

RiC, ERESOEMERD S BLFEEc £ 5
AL - 21Rd &80 TH 5,

LR O HEAC R (3133 O R AR Y 1 4T
HNTHO, BRI HBRSEOARRR, &
i (84. 8ha) TIIN, PR 4T,293ke, 4,221k,
M (62, Oha) TS5, 275ke, 4, 976kgTH - 720

i, REEROBTICLDAMNEER, N, P
% % 15, 951kg, 2, 909kg T, N (2{bFIE¥k A -
Tz (- 3),

—FH, REEEIESL Ty M FE— 1),
BEEHEBREORBEERADESLE, N, P
%% 24,754kg, 3,830kg T, THidmk 18840
N124kg, P19kgiciHY4 L 7=,

B, WEOEWEERD 2 8% 5t < A%
WEONBIEICE B A 7y b, MFKEFEOR
N4y (2,683kg) &L, 1 AFMKEICHT AN

H OH| sk KRB (ppm) Akt (ke/ HAMIRY)
B % (m/#)] 7-N | NO,-N NH,-N| P N p
i 930 L0l | 0.33 0.39 | 0.013 1,899 24
% 216 1.09 0.17 0.60 | 0.067 476 29
ot 1, 146 2,375 53
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2 ALVIORHEIIC & BT (F 2Ty )
m o H oo B (ke had 1 f H (ke J{MED
Koy fEH (ha) N p N p
i Mo (84.8) 86 114 7,293 4,221
i B o3 — v @30 105 144 2,415 1, 446
£ 7N v (25.0) 40 165 1, 000 1,801
= b o(10.8) 147 308 1,588 1,452
Y o= (L6 100 200 160 140
i BooE K F v (16 70 196 112 137
/N af (62.0) 5,275 4,976
i it 12, 568 9, 197
DOBHERICOVWTIHEBE LS, -1,
2) AWMBOT Y Ty b £33 BKEMICEBIUR (1T D)
BAROT Y by M3, KEBADIEIIC &5 0| i | R e/ B
WIET, B3 HEr o, T asbol K 4 () N p
BEioht (K- 5). $h, KEHELOME . P T T "
THAET B AMZ, AR B RROHEORN g R R OE 9270 899 308
LI ng (R—-6) i x| 2| 7113 2,43
PEFNC L ARINE (F - 5) &, WETRN, Il PR 167 566 190
P& 4 183,417kg, 1, 14Tk T, ZDOHD ~H (N2,1 e % 5601 5,522 15
13kg, P230kg) HUKIEORAN L L THUH Eola % &)X 88 867 2
Mot E B, F ko, MIEMIC B 1 B IRINE L, ol ip % | 112 3
N, P&48 20kg 1,169keT, %, BHESO o m L 3
BREEMAN, PRINESAED22~30% (N1, 926 o RO bR 326 1568 2,908
kg, P2llkg) TdH 7o | ABIHCE D) 8L 1,680 193
— 1), REMBICHESREAMBEGE - 6)05 ORI S L TR
5, EROPEMEIZS, 577t T, N, P&~ 17,631k,
&4 BB AR (1 Ty M) kN E20061
Wosy | #ire N0 TR (%) LU Rt (kg /S0
X 4y (t /40 N P N P
& 8 K 240 3.54 0.70 7,576 1,498
&}f E— b T 15 2.15 0. 11 103 5
gi N—H =Ly b 10 2. 60 0.21 234 19
) il 265 7,913 1,522
R EE 1, 300 1.33 0.19 5. 546 792
wolw 5 400 1,68 0.28 4,956 826
)ﬁHJ (fik ) 6, 339 690
(/J\ it 1,700 16, 841 2,308
A i 1,965 24,754 3, 830
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&5 (EMOBIRINCEBHEME (T Ty M)
IH H Hg R D EEER (%) P& (kg FHAHIIR)
£ H (t) (t) N P N P
- 2,883 399 1.79 0. 26 7,142 1,036
w 12 & & | (34t) | 229 | 24 0.31 6,275 710
(84. 8ha) it e | T 1,747
NoE 250 2,113 230
+ * 1,173 106 1. 44 0.28 1,526 297
BRI e o (sto) |18 |1 36 0.19 2,162 302
(23. Oha) i 265 ) 3, 688 599
i XD Rk 32 1.08 0.12 346 38
+ £ 118 31 3.61 0. 40 1,119 124
N AN # | (1.9t) 25 1. 68 0.16 420 40
(25.0ha) (MO & | 6 | L10 0.09 | 6 5
itox 31 486 45
E o— | B = 400 89 1.39 0.21 1,237 187
sl (10.8ha) |3 mEx| (37¢) 30 3.10 0. 38 930 114
veHiqxr B # 48 10 1.79 0.23 179 23
(1.6ha) | % #% (30t) 5 3.27 0.27 164 14
21 » kg 4 % 48 9 1.91 0.28 172 25
hal (1 6ha)
(30t)
/N it i By 6, 395 958
B OB X 1,926 211
& it 8,321 1,169

HREO () Aikhal ) ONE, REOBYIRERN SEMOLESEELElE, Tz HIR0. 15% hiF TiFeE,
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BINTEHART L > TV,
L, BREBUEA|, PERLESR OIS D BN
OFHNFRINSH, BHOM) AL PR
ROMWRER L FIc kD, MEEI SR TV LS
RARELBHERED TRV LD EHERINIY,
IR DRI DO TRET L (E - T,

if 8)0

6 FHEEABCHOIREANE (TOMTy M)

BH| #ER | RYRE (ppm) | AR (e/HEt)
X5 (1) N P N p
gr| E | 2700 | 3330 1140 8,99¢ 3,079
R 876 | 9,880 2% 8,637 2
Bl | asm 17,631 3,102
S Kl I 578 9 5,185 843

X OREREIHMYE kg, K2k L, HAHE20080 Y,

MKERLRIETIC 1 HMD6. kg

RT RESHUKIZLARNAKR (T b Ty M)

(AEg) T, BRI 1TE

oL #HKEE (ppm) wHiR (kg AAEMED
X 4 N P N P
A 45 st R LA 556 190 89 10
(n=14) 167 t (16.0) (5.5)
BAHith KR
Hii(n=6) 183,168t 2.61 0. 45 478 82
M (n=20) 133,920t 4,72 1.28 632 171
& it 1,199 263
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%8 BAERHMCEIKHANR (TYFTY M)

WHUKEE (ppm) * HHE (ke FHALHIZ

X5y (ha) N P N P
b 5 X 114t 1,124 3 330

B AT RERHIKE (0

i M (84.8) 369,728 1.52 0. 007 562 3

fANAa-v%  (26.2) 114,232 6.178 0. 006 774 1

& h yo (25.0) 109,000 3.77 0. 006 411 1

My v — b (10.8) 47,088 6. 41 0.017 302 1

2\ it 1,487 3

oML B % (47.8) 141,700 96 5

PRHER OB © D F L B3 AR ER O A SUT R SR

IRl OB 8N, FRERE & EBERHICXS
Xhb, &7, FERLKIIIBN TOBENE
L WA T I S R A ic S W EE R LT
BT, HHEAHTIIREL s, TbL, B
Hip S DR HAMEIRN, P& % 478kg, 82kg (5. 6,
1. 0kg/ha), MM TI3632ke, 171kg (10,2, 2.8
kg, ha) T, WY D OAFRIGHEH > D6
AR, £/, HEREINTOW2E DL oMl
HT B EEREL, RbElE (N16%, PS5,
5%7) MSIFE LN, PORHEEIZE % 89ke,
10kgTH - 720

—F, BEKEAON, POBERZITHEICE
R L iEA R L TH D, FEREE L TOEY
i, BEMITIENL 52ppm, PO.007ppm, 74
M1 TIEN3S. 77— 6. 78ppm, P 0.006—0.017ppm
THo12P, TNSOFERNS, FHAHBMOMH
HOON, PidEkHEI, BTN, P& 4562
kg, 3kg (6.6, <0.1lkg ha), HMHMITI1, 487ke,
3kg (24.0,<0.lkg/ha) TH-to Fho, KFl
HAORENORBERIE, BNTIT 74
A — 7 RERY DEKIRHEIS (29.4%) EAICEH
BLEER R4t 25330k DNOFREENH 5
niz

A S O HI BRI, RO _FiRiE61
hapsiziEMtic s ohTtws I &icEHL, &
ROFEERE & AR LRORAAGERE (NL
306kg, P89%kg) M oRDIFER, N, PE42,0,
0. 1kg ha L HEE N7,

o7 My FELTIR, NOER, RE
HEF ORI, 0SB, EREBIIRERERSBIC

HXHk8) KbFIH

B 780 NH,—N o (T-ND5H %)
MHITEL, FONRILL, 426k TH 72,

ok, HiEEikick aEEBASE (N3g, P
0.9g /H. A'™) &, HBRICEELTVEA
¥ (28%) ok, $HbL, EEHKNS
OHEKE L, EREIN, P&431kg, 9kgT, I
S HEKEE A B L THEHEAIICHAT S D EE
Z 6Nl

3) #ORARME

HIAORANEFBAPEONCT Ao, #
EHR I B BRI OFERE X OKEREE 3 A
FHOOUHRFE T 2ET»7c (FR—9)

B, FHRORBRETHY SN A TERE
P EHIASEIRET H » 7oA, _LFIEE BE S —E
HFHFLEBROPL F—INGonEh-
too 72T, WEE @SS CRERELL
CE#B50. 93, BEHB0.79) 2HEEL, JOff,
S LmomEERD I,

ZO8R, AEEREBII ERTIL08t, Tl
Ti313,968 t TH »1zo ZDHRED HRDIFRH
DR ABMRIZ, LHRTN, P&%1,306ke,
80kg, FHTII2, 472keg, 22Tkg T, MiMisifElDZ

x®9  HARNIOKERS?

W5t | #E | T-N NO,~NNH,-N T-P PO,-P
HiH (/5] (ppm) (ppm) (ppm) | (ppm) (ppm)

VoE A ] 9.3 | 0,94 0.44  0.033 | 0.086 0.011
wNf L 2.4 | 039 0.28 - | 0.015 0.003
BN 26,6 | 4.47  0.90 0.123 | 0.404 0.029
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T&HAHNI, 166kg, P 138kgAFHEMHURH &)1z
WMALICBRBEEZ 1,
2. HANAKRONE

1) EROWE (F-10)

NOA »F oy M, BKik 3 BREARGN
7%, HERERSHT & 2 A5h85%, < AR D
NEEIZ L 2 b0 8 %BTH -1z, RIS DH
RELTIE, LFIERST%, HIRIS% T, BRE
TCIZ & B ENIEHLFEIERL A FE - T,

—F, REFBEEEMSONDOA Ty M,
FRABTEL32%, B - BI68% THD ShT
Wiz,

ATy bENINDES%ITEEY & LTI
INEY, L2REEARE L THUBICETIA
TW, $£1, RHEARERRA 7y bahig
ARROI0%IAHY L, BEREE> XERLE
DRSS S,

—4, NOT7I My M, FEtBBE,S

&0 FHXOIK (kg /4£)
X 4 B e PRS- b at EE 3 GE- 3P g
H H 84.8ha  62.0ha  47.8ha 7. 6ha 202. 2ha 20088 28 A
RS
22 7K 996 728 562 89 2,375 (D
REELRR 53 15, 007 13,512 28,519 (85) AL 7,913 (32)
1k % 5 K 7,293 5,275 12,568 (37) s8R 10,502 (42)
A HERR 1,325 7,113 *15,951 (48) | &  #& 6,339 (26)
Ro- K 6, 389 1,124
EHREE 2,683 2,683 (8)
A #t 18,686 14,240 562 89 33, 577(100) 24, 754(100)
AR WERY)
HEEY) 18, 417 8,321 21,738 (65) | /3L 5,185(21) BiE
X # 11, 304 6, 395 17,699 (53) | 3-A 8,994(36)—15, 951
%M 2,113 1,926 4,039 (12) | K 8,637(35)
e 1, 040 2,119 96 89 3,344 (10) 419 31
Rk 478 632 96 89 1,295 (4) 89
BERH 562 1, 487 2,049 (6) 330
i (NH,-N) 1,426 1,426 (1)
= it 15,883 10, 440 96 89 26,508 (79) 22,816 (92)
&h () NidA 7y P ORAMESS, 5TTkglo T 2E&%RT,
flapist
43, Mok ek
T < fE 331 45 NEE %
Hh— B CErh e 4D
7k 465 420
i15
3
Mo | al
(MABREL 166kg)

2
&7/

X 1

HfEBEK

HABHUR DO E RO ERWRFHHER (3, T94ke) Hic Lo 1 ¥ 7S5 L

(R OB FIRMHEZ100& L8, )

LR

P

- i LK 7
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i, 21 % R E LT, 0, &, RICR%36%,
5% E N, ERTPONDI5, 951kg HVEMIIC
BrrIhTuwis,

wiz, NOBHaAEAHERIcA S &, Hith
H 5 96kg (2. 0kg,~ha), Filidr 51, 040kg (12. kg~
ha), HHHhA 52, 119kg (34. 2kg, ha) TH -7
¥ 1, BEMERRDSONFEAMRREII419ke
T, EEPKIc X 2RBAREE3keTH 7.
IS NEMBEOAFEILS, 194ke T, BFEHE

Ao HFRR BN IC B B R B HBOER

17

KX ARE AL, HHi83% (EHI2T9%, M6
%), BREMEIX11%, HRHIE 5 %, EFEHEIK 1 % T
otz (M- 1), UL, EBFEINCHAL
f-NERRIEL 166kg T, RRHBAFRBDIIRNT
B o 120 TDEZ, KL H/KE OB AFEE,
FINicEpES 2 £ TOTERE, BAECKAHME
~ADHHENBFR L THWA LD LHEI NI,

2) U oL (F-1D

PO YTy M, Bkick 2 BREARNE

11 U DK (kg /H)

X 4 &4l Pl M i - E M) it g8 aE- 3 Gih

o1 84.8ha  62.0ha  47.8ha 7.6ha 202. 2ha 20088 28 A

ATy >

®m ok 22 16 13 2 53 (< 1)

TEEHE 53 4, 692 7,414 12,106 (100) i A SR 1,522 (40)
1k ¢ o 4,221 4,976 9,197 (76) FifagE 1,618 (42)
A HERS 454 2,435 %92,909 (24) e %k 690 (18)
RIS 17 (3)

O af 4,714 7,448 13 2 12,159 (100) 3,830(100)

(T hTy b

HEED 1,747 1,169 2,916 (24) | 43 843(22) Eock
IV ¥ 1,517 958 2,475 (20) | A 3,079(80)—2, 909"
B i 230 211 41 D 23 23 (1)

WA 85 174 5 2 266 (2) 10 9
A i 82 171 5 2 260  (2) 10
BB 3 3 6 (<D -

5 B 1,832 1,343 5 2 3,182 (26) 3,945(103)

() NS v Ty FOBEMTRLL, 159kgic st g B EIG (%) &RT .

faffet
HEL A s ek
T = {F) 3227 13
x &
i B GO - D W
%3/ 1088 1021
191
5
2 s
WOl % e JI
o (A BfTE138ke)
HETEHEK
&K
B2 FLHiEo ) o OERR IR (285ke) i Licd A VI T A

(K QBT EZ100& L7ofERG )
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PEHNT, REAPIERERS THD Sh TV,
ZDOHDTE%IIFIERNZ L B HDT, PHAFRHA
NoDHMMIEET 2EEDEVI LR LTY
7o

—7%, REEBMBEDOPODA 7y M, A
BL40%, BEAER - BURD60% THEKX W, N
IZHAB EBARBHIRE L TO B EIENE, -
72o

ATy bENIPD2U%IFTEEY & LTI
SN, NITHAS EEMERBOEISHV DI - 12,
7, POHHERNERA 7y b ANBAMA
BD2%T, 2oKBYBEERBICELZ DT
Hoteo POAMREBOTY Ny ML, 40Ty
FINARED26% EDIC, RENTEICE
BXhTwabnsEZ N,

i, PHICEIZRBOMBIDY LRI hTE
H, ZRANELEDIBESORBEI&IIX S
BWVEICK LD LRI,

¥, RERBEEOPOT Y F Ly FDESY
i3, 4822%, #80%, R1%T, #ud a8k
HEENEL, RTEVONEBEIITS - 1.

iz, POFRHEEMBRNCAS &, Hit5 ke

(BAHNO. 1kg/ha), FEHI8Skg (1. Okg ha), #Hih
174kg (2.8kg, ha) T, BANEFEY O O EM
BN &b > B oM a %27 L. % 72,
SBEREMER O 5D PHHEIZ10ke T, H7EHIK
IS HOKERRIR ke TH - 12,

PORFHEIL285ke T, FHEIS 1291
% (BH130%, Mih61%), BEEMEE 4 9%, H0E
Bk 3 %, MM 2% TH-7 1 2),

—%#, POHEII~OFAERRIZ138keT, &
MHAMBROB%ICHY L1z, TOfEIZ, MRy
YOEL D TBREEINTWE I L2 EET 3
ERESMETH 0%, )l I~DRABMBEBDOFIZ,
Wi FBRETRET K, S OBRERERS O[]
IV ICXAAMBELMb - TWA LD EHEX
iz,

REEE

fLFRZE, BMERAREL bEDNIERE

X3, EEHON LICKECEMLTE, 2L
T, BEREOSRBILA LA, Kilfss
FURASRNC R L, SBAAEFRE L
BiEnr#D onTE I,

Kifl, 29 LIBMEREBELTIEEERD
bzl T L& bic, AUBECSALEEES
ZTW53,

HATH, 2EMNCKROERBARIEI
Wo>THED!DO | ZOFEEBEO—DE L THEE
Mk S DIERR S OFRHDER S hTVW 5, 1B
Bsaommid, BRELBEECL-Tbhodn
TWBIRENE L, BMERABE L 28ED
—DEEZL oMb, BHIHEKNKRICRIZ T R
IZOWTR, KON S Z L3 WkEEZHL
CEBE S OBFINRBENTE/ANT 1S s
2B BT D W TIR/KDENREL ML = & h
SHEBEFNIDIN,

ARETH, LEBEORRNTE B ED—
THHMIELBBORRRE21T-> THW A IR
MR, EXRBNLBEEOENVRDTHLER
) v DFEBRIC D W TSRS 2Mh St L
126

FABEMIBMON ORMRNZIE, 17y bD92
%HBEK, HERE (LERRkl, REER) T, 1EY
L BNENRT T Ty POEK (65%) 2HL
TWa,

g S OFHARRIE, RANSEROL L
Ty bRB B b S T, HBIRADI0%GFREE
EELS, 1B, HIBARERAN L BHIOH L
BEOREVWI EA2FBL TV 5,

COREFMIBIDTALE, BHEDOL
Ty NI, HIEXTETH B, FOHETREIK
ok 3 HARAMRIZ 315ke T, FMEH» 50
RRHAMEDE3% SN L, IOMEEII~D
HBARMES: EE-TW5,

—H, BRICXA2HHREAL L, BEFEMS
4T AERPOEREIL, YHEBENEALT
LA L D b2 WERNCH D, BIEERE
Biibd 5 ETHEROBEHRM2Y 20 3EELE
Z B,

EROA Ty PCREEALLbOLLTIE, <
ARHEYNC & BTEHERDOETELH B, TR
T AR E A AR & OB IEERPMEINT
WARET TR, EHRDIETOEOAREL MR
INBHY, ERMBIEOHIRE EREE 15 3,
THbb, v ARMKE OB, EodE
HOMIEND TR, RBEHOZEANOHLE
MAZB-DICEBHTH 5,

N

ETR

~

P e 38

P 8

e A

P 4

Pohe SR



Ak HB B BF - MfERERHITIC B T A REKBIORR 19

EEOTY Ny M, R L BNEN K
L, MHUAMRIEZA LTy PD0%ELEHT
BY, IOz HEE, REICXIBEEANETS
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Cerculation of Nutrient Salts (N, P)
in an Upland Farming and Dairying
Area at the Central Area of Hokkaido.

Kunio O1imMuRrA*! and Haruich1 KUROKAWA*?
Summary

The circulation of nitrogen and phosphorus in an agricultural system and the outflow of
them from the system were examined in an upland farming and dairying area at the central
area of Hokkaido.

The breakdown of the nitrogen input in cultivated lands is as follows :

7% due to rainfall, 37% due to chemical fertilizers, 48% due to the reduction of feces and urin
and 8% due to nitrogen fixed by leguminous pasturage. It is estimated that 65% of the nitrogen
is absorbed and utilized by crops while 10% flows out from the system.

It is assumed that the output of nitrogon due to vaporization and denitrification might
amount to a considerably large portion in the nitrogen input/outprt.

In the nitrogin input relating to the feeding of livestock, on the other hand, 32% and 68% of
nitrogen originate respectively from purchased feeds and selfsupplied feeds including grazing.
The nitrogen output breakdown in this case is as follows: 21% into cow’s milk, 36% into feces
and 35% into urine.

The nitrogen flow-load on rivers is smaller than the natural load caused by rainfall, which
suggests that farm land has an effective purification function through crops and soil.

The major portion of the phosphorus input is due to fertilizers,

Its breakdown is as follows:76% due to chemical fertilizers and 24% due to the reduction of feces
and urine. 24% of the phosphorus is absorbed and utilized by crops, 2% flows into surface run-
off water and the most portion of the balance is seemingly fixed in the soil.

In the phosphorus input relating to the feeding of livestock, on the other hand, 40% and 60%
of phosphorus originate respectively from purchased feeds and selfsupplied feeds. The phos-
phorus output breakdown in this case is as follows: 22% into cow’s milk, 80% into feces and less
than 1% into urine, showing a high ratio of feces.

Compared with nitrogen, phosphorus largely depends on the feeding of livestock as well as
the input {rom the outside. Only a small amount of phosphorus flows out from the system.
However it is important to minimiz the flow of phosphorus into watery systems, since phos-
phorus frequently serves as a limiting factor of cutrophication. It is said that the flow of phos-
phorus can be effectively prevented by locating a buffer zone for suppressing the migration of
surface runoff water.

In order to suppress the outflow of fertilizer components in an upland farming and dairy-
ing area, therefore, it seems basically important to promote the circulation of the fertilizer

components in the agricultural system and to minimize the input from the outside.

“1Hokkaido Central Agricultural Experiment Station, Naganuma, [Tokkaido, 069—13 Japan.
*2Denki Kagaku Kogyo K. K, Chuo, Sapporo, Hokkaido, 060 Japan.
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