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L T 2 B3 R W o LM g o5 &
AR SR & DRI
) r=—0.68"* BRE1% THE.

72, B =N 2R OWSEREL L 7T ~ 9 ERFTIC
BliG S LT\ 7edy, FEEB ORI E & bicaedsh
TERIFEMLTBY, BEEKICNT el E
gD 5 BFSRE % BAdG Y 2 Bl O HMiE 1 65mg
kg ' EHEE I N2, B, 2O = oy 2T
2[R RO IKH B3 BT 5 88 & 53 99mg kg™!
Th -7z,

—75, ZOMPGICBIT 5 RS SR T K
P CUEMRER E L TOTFRETH S 4 mg ke DL
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TTHY, POREEEENDEVIT T 28K
2558 & 7z,
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w2 BIIMICR L 722%, ilighd s & i rEiiei e
e IAETAOMBBREZ R L2, £z, FAL
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72AR L o T AR IS A mg kg LA T
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X5 AR Y R & DBARRE B 12XIIR L 72,
RS R ARTE ) R & ORI HHBYRY
FRIZR SN, MRS RIITIGHEY) >~ it
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B12K B TERAMMEFELA 2 FLMENR & L T 3 B 2K B oefstasaB Lo
MRS & AR ) ek DRIR
) T =0.47* I fGBREE 5 % THE.
B3R KESAMERIVEEHREEE D 5 ~4 X0hEE L Hithams L O REo4e - [ EMEEn S &
fBEIX A X K3 A X
0.5 1* 0.5 1 3 0.5 1 3
Z R X DNy 1 BRE =)L F 300 304 254 227 239 120 87 136
(g) < )L F 411 385 502 502 496 447 512 454
7= 2 XERERO AL E & - )L F 16 27 18 14 20 20 19 24
(mg kg~'DW) < )L F 16 41 11 13 21 17 17 34
&= X H IR gh e diE > )L F 12 9 9 8 10 12 12
(mg kg 'DW) < )L F 16 6 6 8 8 9 11
TS )L F 84 80 83 81 91 87 93 120
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(mg kg™") < )L F 6 7 9 13 26 15 30 81
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o) c1MEZTHA 3> (218, Uz =X 22 XDITHE
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s XA THRED B SAHEN - KA D B TIRAHEE
o MM SN SR [ e e B — A



o L FKESAHNE 24T L 72 B8 [ 5 D MR G D E 5L Rk 119

50

50
n=16 n=16

Y] ]
\%f A éﬂ O
ﬂﬂﬂ 30 - g\mﬂ 30 |-
(I y O
S . A S o
5?«_)1 20 AMD 5% 2 O O
e AA % g .0 ©
4 N ¥ 06
Y w0k A T wp ©
LN R

0 1 1 1 0 L 1 L | L 1 L |

60 80 100 120 140 0 20 40 60 80 100
T-Zn(mg kg™ 0.1M HCI Zn (mg kg™ D)
SIS~ R XERIBOAES Gt & (E LTSS - M G & OBIR
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T & R e E R AN SR & DB
&5 & GEI3IX), Zis o3 AHBIRMRIZ4
CRDH LN - 72,
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EHHBIBIMR (r =0.86%*) o b, Hi B
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& DN IIAHBABIR IZEE D H e b - 72,
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FIRIRAF & & DAY 1 DOBEFELIRIE L 70 5,
IS F 15 MR RIRIRAF &2 K& 7T0mg kg ™!
EVDbILTWB, F72, BRETICL 5 [ ERELHEE |
FXERT DI D HETE YA 70\ & A b 1L 5 MRt
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PRI L, 2Dk A+ 77 2D95% 5545 miH3120mg
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AEED I B, BHFIEL > ¥ —I2 BT 5 AHH
FEBRES 12 DWW TiE, 2O TR TIcB) 5400
TRIIFESAMIEEZ L T WilBkIX % 5o
T75~100mg kg ' TH Y, Z Dfin ta Z ik bklE
BT RARBAFRERLEEZ H5ND, ZofEls, 70mg
kg ' &k DY 7T ~43%HE L8, Z DABRIE 3 ST
AEBDOHENAKRIZAER S KT THY), =0
IKRDIEFEEBATITI 12~ > 7 > Sl hs L8 L C
W7z kDT ETH B 5, ML & LTI &
FNTWZ e HEREINS.

F72, B TIRSCAMER 2 E AW & L Tt
AL T2 RERESGOTE oW wid, Mk
WO Tl3100mg kg ' TH Y, LIER 7+
[H Tld112mg kg ' TH - 72, ZOHIHDO I H
ZKHTH Y, KEBEEDOLGIZH L TEED < ELE
P9 kO RBERITOTE= T 2B HH L2
DTHD., T LT, BULTHIAMEE E0GH
W& U TR L T\ % (135 00 B Ao S B SR8 [ 5
T PEY B K OE L0 & i dh % m1388mg ke ' TH
S72, INSDHEIZFWT LD T0mg ke & D 26~60%
EVETH B, I EAKE TR ) it
EEEIDT L THDBLEEZLNEDT, TILHLDOH
WCIF AR N S SO BB E R -2 D
EEZHND,

SV IHGLINER D, HEtD K IZ BT 5%
BT B AR AR I X U, B R R T,
RN b7z o THRDHG S kl) 72356121, T
JEg % THHHERL T2 RFHHES N T 5.
AED ) B, AW HRBRES X, THEi3E
IKMED AN B 7 AR 48 it 1= o> K H Huds N o B 4 ¢
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3, BRI K Y b sk L, BlfET
IFKHBZREISIZ E A SR N WEHETH 5.
F 72, ZOMDBEEEY L TR LIIRE B0 %
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HFETHDHT0mg kg ' &) EW T &1, KHERRE
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DEHFEETEOEAMPEL T2 E2RL T3
EHMTEND, F72, KIEF IO TRIE
FTICTEIL) L EaEHEGOERI D SN

Z E ISR I o THEA S 1172 5K 3 AHERRIC
HkT 2 kS5,
HEEDFEFADE N DN T AL L, LiFRt> ¥
—IZ BT 2 B HRBFRICH L 2 20 L) 1c, K
AMERDTT 33 AHENE L 0 & Hsh 2 FH I 0T
W, 20 Z SRR KO RN F R I S 11T
WBSIDZ YL LN T WA EThH S, 7272
L, TEAHTEBU Y ) S T~ ERE I S
WTIE, (REE6)ISRL72L 5 12B0 T4 AHE
Mo &AM Z AL T 5 1 FORROEET
3, @i E =IIE T FRE ORI - =
DL e BEIDAED LN L DD, BH L TK
SAHEN Z TR & L Tw B B 7 L — 7 Dl
LD i & T SEBHNC IR TA S &, 1B
TFEHEDOEIMAE- T, #ilcEHnEEIET L T
W &) AR b GRERS). 2o kg,
MO KRR RS Z D 2L R > 7200, K
SAMENE TP O BRI HEHBAAGTE 5 ~ 6 4F & L LIR%E
TR > 2HF BN Z R T LDk ESFE
FRBERIEZ LNED, 22Tl LT —
ZEFHLADE T WO THREDTRREICHE D 72
%

2 PEMEBEROEISOARHENRSTE

HERIZEMIC & » CWEREEER TH ), LHEp
D0.1M HCI WM eh 2 m s Wil i3 i 4 ~40mg
kgt ENTWEY, W) FTYL % ARIOIER 7
HHENEZMAT S Z 0 ERZOHNTH S
s, BEEEICH L2 L0, RZLEFLH 5.
ZL T, WEEROYA, SrERLEKLTZD
W5 DAED #iPH DOWE T & 2 88 1IE I8 Tl gl 2 &
PR TL H 5.

AR BWTIE, B2 THEIAHES LU0
SAMENEZ A L T 5 RERBSICBWT, s
TED120mg kg A RKE I TWRIZL2DbLT,
WM SR R E IR SR L L TOMIEETH
5 4mg kgt Tl TWABIDRED LTz, 2D A
= AL E LT, VRIS & O MERTETZRK
F 72 I AR~ DZAbIC L A EE 2 5
B LSO HSRRE DFEEIRK D 1 D& L
T, ) EROWmBINGHIC & 2 WETH AR HGL % 54
LTwa., 295 LM CHERE: 2175 72
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I3, M S EI3120mg ke 'R RE (GBI TW5
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BT R S RIS R S LTV % ¥ =1 X O Hfidh
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%72, Reuter 5%[310~100mg kg D%z e L T
W5, KRB Cl31l~4lmg kg ' TH - 72, Ml
RICIIHHMEDLEEESFLH S N T WD T, K
ARER DA DO PN TH 5 5 & 9 H 12 W
TELWY, 22X ZDLODEFIINTHLOK
LR 2 B I BISR E Ne o To. IRAITE
ﬁﬁim#T BT 2O AT HEBIEOK

HEMMLTEN®, 21U L b &, bzl
@ﬁf’&ﬁi& YR 0/ TIE59 O £ 79~ e 32)
mg kg™, HSEHH 7HETI340 (80~11) mg kgl MR
FHQFETIZ36 (77T~ 9) mg kg P& XNTW5E, ZD
I b, e XiIcwE B bILs XX Tl340mg kg!
EEqNTn 5,

A LI, 1\nit:tf,§ﬁ>105mg kg 'O E = T
HHETEEHANT, 724X j‘j‘TéE}lb%ﬁfﬂ%ﬁg
W72 SR DU INEERIC BT, 500mg kg DTN
UEﬁmiﬁibW%ﬁ@TLttL,:mﬁmy
A KBRS & EFEP O S RIZZ N EH305mg kg ™!
BLUT720mg ke ' THo2ELTWS

N L SRR I m B R E 2 L 5 1ED0.1M
HCI "l di et o 2 Wi ZE D H<e 3 & L ¢, 100mg
kg !l &L T3

ARBROHPHIZ BWTIE, F~R XEREROHEE
HiX, WA EESLA W G R & OB
Ll oiz, 22°C, WERE®EICMZ T, &M
kK EEEERS R Se pH, EC 7 & % Sl
&I RGN 24T - 7295, HEZ BRI
Nieip o 7272 0FRITAEME L 72, BH TIK3A M
JEX iz B 5 HED #8120 ~ 135mgkg L, WA
PEHE SR & 75~ 80mg kg A2 L D FER AL R D
BEINL /A XOMER2 NS5 2 Lk
el FRRXDEFRE LD N ah o7,

INHLDZ Es, KRBICBIT 2 ~A2XD
s IR HIP T3 e W L HER S LA,
L2 L, KRB TIEEDIE S A FITDONWTHA
DRERTH DT, 4%, K& AHENLOBEIEHEH
P aTIIVERET H12H12F, LD ELoEwIC
LT, dERICBAT 5, A, EWIC L AIRINE X
NHEADFERE LENBEICET 57— 7 DEH
ENT A — DT ERAT) LD H B EEZ 5
na,

4 TEOLEMNEEICEHT S [FEEE| 253
.LA%HE?J’@FE:I:%C:EFHT% ZEDEYME

SR ERIcBIT 5 [EEILNE | [ ERBUT L LR
é%ﬁ#%%ﬁﬁﬁﬂ$m SN wEN L (8
| THY, RS NI T LAL EDTEEHYR B
D AR L 3R 2 RIC L T b, 2 DlED
AL DA T EREERE | B R 5 5 ) 12 <
WS, DR E T 5 CEITIR A2 & o TR
MEINTnD, Fio, EFHEE] FENBEICI
ENAEMEIEMHO L > R 7 AI2B W, B
JI KB R G e I R IR AR R I & - AR
DIRHL & RFE A0 X LT B, b2 KU,
LUF O MHMRPE 2T B,

(1) HARIZBT 2ESEGYD WS X O
TEOLMZTROBESMHICL 5 &, ZDI5%
T CTEEUHAMAICHES T 2H25120mg ke ThH B
Z .

(2) TAKFBIS LIRGIEM Z DL DIz BIT 548

SR ER L OB RN L.

(3) HEERZIBEME & L CHEMT A Lk, fE

%@if SEE RIZTBENOEWTEEZ DY
2 & BEMOEBELZR LT 2 & & LIz, fHF

%T@@Eﬁﬁ%@ﬁ%%amﬁi%lhék%

WL 7.

ZDZ e b, TEOLEEED120mg kg™t &
7@@%zﬁttf,_@ﬁﬁv&wcitﬁkb
TOHIEMDER WEERITS W EEZ LN
é%ﬁt%Lf%sz&W%thTmé.%t
T, Blz E4 HIGEROBIRIEEIC B v T3 &g o
120mg kg 'Z 82 72 A HHIC B W TR ESIE IR EOR
WTRE BB O3 2 2 S fRE DS X
nNaZEEWFREL T3
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INEEEZC, RERTO [EHAE] 2RES
AMENERER T § 2 2 L OF L2 HETT 5.

1) ShEFAeAE

RPN EIC BT 2 BRI YE R ARA L TBY,
LSS I DOV T, A4 213200mg kg ' TH ),
FAi3300mg kg ' THBELTWE, ZDH b, F
A DIMEZ G Y720 Th 5728, AR IR
%5 %&3HUF316mg kgt B EHITI NS LS
DESNDFEHEMHIZ B L TR TH 525, ZiLbDfH
SRR 5 osE o [ | 23 L ARV iE
ThHdZEDVVHETH 5.

2) HEEBYIRIE L L CoOMiEE & OB

[P | Clk i & 9 1c, TRGRS LR
BB BT 5 & m 4 lishEa & OB
W2k, BHEMEREOMME L TWwE, LL, &
By Yepi kO o) TG Y B B HR DR E &
NTW2D3HEEN0. 1M HCl "M &7 125mg
ke ' TH ), REDONBIIAEMEM TII T, 7
e LT3 etiadm<Tlde v, L2505, 22
HEmPRIE S HICHEE LT, [ 7 & o 13EH G & T8
T L2OORBHRE L L CHEnL G =IOV
TEHIERELRET L2 LA DL Tw5,
BN e B 7 & O TEBROMRBGE L 7%
52 L RERT H20I120F, HEECZOMEDMIC
EWHEBBIR S H B 2 2R T ME NS B L L,
[EREIEAE | (2B T3, FEUERGE MR DBRBIT O
FRIZBIL €, 2oz RL TWwbT—2 13

Rahzbcn, 72721, BRETIE [HRHEHE | o
EIZhHT2o T, GHDOMET—FDFEHICLY, ¥
BBIEZAT) 2 2 BERIIL T 5,

Z 2T, KRB B W Tk- 72 HEERE B L oS
TH D & DA A BEAREE ] 350 G BB [ 355 12 e
T L KM DOWT, TEOLTEHEZTRE0.1M
HCI W]y & 3 72 13 & m & OBIR 2 MET L,
ZOFERZ HEIXIR Lz, £ MEsE &= 0. 1M HCI
WA R & oM IZAEBIBIRIZ RS S e v o
A 5T, M EREA120mg ke UAET, #5280
mg kg ' CTH, 0.1M HCI wiEtEd &= B H %
LMW E N 5125mg kg &k DI 500247 25mg kg™t
K Th-72. X HIZ, TS DEBHT OV TLH
TRAEFAELZE S (GBISN), &fERTH125
mg kg HCE L BT 7% <, T0mg kg 'Kl TH - 72,

P 5200%, FEOFKHBSAREOESG)REEE 2
FAEL, —HOHELIZOWTHSS, $H, 2> B
SUDPEREICEAINT VLY, ZLLDEE
JE MBS & DAHBIBIRIZRED 5, —BOK
G AT U CHERN 9 2 2 & X W7 726D, 2 DK
FIZONWTHMT HBEDGHLELTNWE, 2D
i, FKESAHLTIE LRGBS KBRS E
DEoic, alfEEIUEREC L b hnwZ L
RT EE LI, RRBRICB W T, Sl ERI A
P& o4l S & OICHIBIRR 2 R E b -
R EERFAEL TS,

INHDRERIE, D e LARRBEONR E L7z
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FERKE AN % T 7 IR BERGIR & L 72 (8155
2B W T, G =Idion HEHYRIciRb 548
AR L 3 b W2 & ZWIREICRL T b,

3) EWM A H

[EEEE | Cix, FRto k)i, 4120
mg kg LEWVIENEZ FE LT, ZOBEEL LIS
HEL72 & L UMD ETFICIIRE L TS v
EEZLNBJE LTS, L2 L—HT, [1ED
HEFICHE R RITTBZNOEWEZ D L I &
LVEMOEBIEZBIIET 2 (726) ] & DFL#EY D
b b, FHEIL, BEOESBHRTHRE L IHYEDIK
PUCBIT 2 AR R 2 805 L T8 ), #HEnicky
L TiE, BREAFRDFLI8 . 2mg kg™, HY I L7z
LD TIF5Tmg kgl LT3, 50, WETIF+L
B odish 5 =A5200~500mg kg 1 TH ESALILS
EL T3, LRG| HSCERCAE BRI A TS
ek, Al XIcBL TE, 4
GE120mg kg FRE T, 2 OW R EA80mg kg R
JETIIEHREESCIEAC T IZRED bt v, /o
BRI BW TR FROFMEHNA LK T, F=
AXICHIEDTA 22O NT L ZORTEFNS
52 EIERD LI T W20,

4) B

[ERIEHE ] 12, ZOMRBE 7% > T 5 FKIFE
R LRBRIZOW T, Lo &) icedlsiEswmss
W72 L DESIBIEGE BT 5 72O DRBHRIE & L
T TE 2R H B L BN DD, FERE .
AR E TEEDMRIL [FHEGEW] 225w T
IR E 20 57— 2 # HRL T LlHTRETH
5 EEZLND, TubbBERM T, [HEEALE
ZTFARIEIS LIRIBIRICOWTOMAICREL, %K
FHREAMIEZ ZH AW B§ 2 e Z R
BL T3, 48T —7 &R 2 E 2 72 LTy
THMEEARBE T A L RS Lo, o, 1B
HYICBIT B ILHEIC D W TS, EE e i ge s
W LT BBAETIE, 7 &Gy iHlid 12
hizoTlE, @i k) MABHEELHWLRE
T3, ERICHEE & 2 0H 200 LI L §
NETHLZ ERET L2\,

(V2

5 HEHEECEEL-EEYEEEBRTORE
2@ T

gL T, RBENICBITARESA
HENEHE R 512 BT 5 LB 0TS 5
A AYDEFIZOWTHEL TS 72229, 72, B
AT D F T & ATl ) AR ES B R [ 35550 e
B D % < % B T 5 IR BRI RS B 5K
YOO LA #ITh -> CE . ZNLDMENIT &
AL IEIFERENAMNE E FEL MR & L i
HALTwi, ZLTC, 25D TIIMEL TIER
B mh W ThH S L bz, W T 20EL
Ny HELN, T2, I F Tl BRBEA M T
T HEDKEERA A > D9 b EC 0 FRICHFLER
DEWDIIEEEA A > ThH b EINTWBIY, i
5 DA BEFFS B 5% 1350 ik A oy RS B R [l 35 ¢
ZHERA A WA 4> TH Y, b DR A
I RoWilEA v e, BT RFAR AT
559 LU FETHERL T HI05588 H e,
mz <, 2%l tnr—22BwTEL» 5 n5E%
DEWHHEEZIND Z L Y oRES 28/fL T &
72, AGAERIC BT 5 BRI 0 A B BT R SR
oA b BRI EE R R 12 B\ ClE, F i
HEEZ 3 AHEE SRR 3s A HERE £ 72 13 3. A HEAE
Thotz. LT, TNHD L) ZEMICNZ T,
AWFFEIC LY, ZNoDHEEME ZEICHETT 5 &
I AER T A WL o 72,

Eigon ki, LIRB R TARBRICEAT ST —
FICHEDWTED SN HAD [EFHIEEE | iz,
FKERBINAREEZHT 25/ 20 F FHAHT
52 EICIFRELEMDEL LOD, 24 2 F A
Ve EoEREICR S LT IITESE L, N Lo
Fps i 6 LB B OWCIRETH A .

/2, =T 72BN, I —FaFL
TREPBFINTEY, BOrEHICBWTL A F 3
T aEEE L ESESCHIBIE L & OFKERE &
HIIED 72D DIFFE LS N T 505, BIEZ T
DEZH, WA 5 R TG RILREIC D
WTUIATE L ~IV COFRET D SN T 5 L v
HHiZR2 e, Lo L, AOBEEERAb IR
HIEC BV TRERE 3 AHNEZ W2 W) 20
LTHEHT 20w 2 &3, BROAL LT EE
BT HRERE R B BRI BI I B W T E L ME T
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Hho, ZOWEI LTS E, Bl [FHLE] %
ZDFFFERELAMMBICHE T 2 2 2iziz, Rt
RCELHHN AL L L THRE L BMEEES2
RN,

F 72, FKERAMNFRICH 3 AR 3 AN
AT 2846103, FNHLDHEED ) VBEEN S
Wwzdiz, ) BRI HEICER L WEMEER L
TOMWE % ¥R L ¢, WEElRssEs
WA ETWE A= X ADHEEES L7z, b
e L CIIER & A L s d G- b ffE 3
5D TZDREIZDNTDEEDRES B FEIz 5.

SHEDFEE 3 AMENE O IR BT O 1B L
TiE, KA OHSG o mOBIKICBE L ¢, HpE
S OWFSEIZ BT, O HRERCHH & W L 7
CEL 74 =R & ) KDOFEE 1B Tl
WID ) HEDH D ZOFAMOE K AR EE N
5.

Lot%, fRE T EWET & BRBIREDOWE % RAET
512D DHEMOFIERFHEAMN 2 KET HIch 7z -
T3, HEWOWR T REEY BEICAN D BEXSDH 5
e x ERiCmz TIRE Lzw,

ZORMFICBL TUE, KR, FHEBEOERMT S
bILTEY, =i 5™, K3 AT - Her-<o8
D FIHEERE & A 29 B D S FSE RIS
XEBREL, LIRE=v O rDECBNT, E
P2 N R B2 72D1213, KA DI
HEZ20t ha 'L ) QWA BELT0D, £
72, PR B 2IIFHE 3 A HENEHE M 3317 2 d 8508
DIEEERE L FEL, Lo EE | FHALHE ]
PHZWEIICT B 2o DU R 2 B
LTw5,

S ) LieT 7 a—FEiiblL, £ TEEIC
B2 HFEOEWIZ DT, SR HEERBISMEIC
BT 222 e T 5 & & bic, WIEZ REE
o2 T NVERRIICHEE ST 22 2 0HEN 5.
ZD &) B AL, [EEARE FOERE O BRI
DI H 2 B Y, [FHIEE|IZHET
WEN L LD THY, GHDAMAOERIC L - T
COERBEREDOFELFLZIT) LINTWH I &
LU, BREEOBIREER OB L4 5 1T
HMENBEILDTHD EET 5.

S 503 T E TIT, AN oL o0 B SR

Reuldilic BT, BUEDHH=— X% EZET 5 &,
ARSI IR RS 1S, BERD LA 72
DOFMIERIED 1D Th 5 EALEDIT T B3
Y% AT RCER O F L dlchiz > TERIL T
&7z, 20 BT, RFgEORERIL, HHAGEY K
BRERAMEIEICAR > T 28561213, HEHRY
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The Behaviour of Zinc in Vegetable Cropping Fields Using
Cattle or Pig Feces Compost

Kaneaki Hori, Ayako Fukunaca, Kazufumi OjiMa*, Yuko Suca,

Yasufumi UrasamMa**, Kazuo TaANAKA*** and Jun-ichi IKEDA

Summary

The soil available and total zinc and soil copper concentrations were studied in an experimental field
receiving mono-application of cattle feces compost, pig feces compost or chemical fertilizer and in farmer’s
fields receiving low input of chemical fertilizer in combination with pig feces compost or cattle feces
compost. In addition, the correlation between soil zinc concentration and the zinc concentration of onions
was examined.

1) The vertical distribution of total-zinc concentrations was studied in the soil of experimental fields,
where mono-application of cattle feces compost, pig feces compost or chemical fertilizer was carried out.
These materials were applied twice per year for six years. The standard plot received 180 kg-Nitrogen ha™*
per year. Plots that received half or three times the amount were also prepared. Zinc accumulation was
observed mainly on the surface layer, while in the plot that received a three fold amount of pig feces
compost, zinc accumulation was also observed in the second layer. The level of accumulation was higher
in the plots receiving pig feces compost than in the plots receiving cattle feces compost. The zinc accumula-
tion was increased with the amount of compost applied. There was no zinc accumulation in the plots of
chemical fertilizer. There were no differences between the plots receiving mulch or non-mulched plots.

Similar tendencies toward zinc accumulation were observed in the 20 th continuous cropping experimen-
tal field. In addition, there were no differences observed among plots with regared to the non-available zinc
concentration, namely the difference in total zinc concentration and available zinc concentration.

2) The total zinc concentration in the farmer’s fields receiving low input of chemical fertilizer in
combination with mainly pig feces compost were above 120mg kg™! which was determined by the Japanese
Environment Agency as the standard for soil pollution caused by other heavy metals. The highest concen-
tration of total zinc observed was 280mg kg™!. There were no deficiencies in soil available zinc within the
fields studied. There was a correlation between the total phosphate concentration and total zinc, non-
available zinc concentrations.

3) In ten of thirty-nine farmer’s fields studied using low input of chemical fertilizer in combination with
mainly cattle feces compost, total zinc concentrations were above 120mg kg~!. There was a correlation
between a total zinc concentration and available zinc concentration in most of these fields. However, a
deficiency in soil available zinc was observed in one field, even though the total zinc concentration was
higher than the standard, as described above. Since a remarkably high concentration of available phosphate
was also observed in this field, it was suggested that the deficiency of soil available zinc was caused by
immobilization of zinc when combined with phosphate or organic matter.

4) The zinc concentration in onion in the plots receiving pig feces compost was increased with the
amount of the compost applied, therefore the zinc concentration in onions from these plots was lower than

that in plots receiving chemical fertilizer. There was no correlation observed between the zinc concentra-
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tion in onion and either soil total zinc concentration or soil available zinc concentration.

5) The conservative upper standard of soil pollution caused by heavy metal determined by the Japanese
Environment Agency in 1984 is 120mg kg™' of total zinc per dry soil. This standard was described to
prevent pollution by other heavy metals such as copper. However, our study showed that the concentration
of soil total zinc was not significantly correlated with not only the concentration of 0.1M HCI soluble

copper but also the concentration of total copper.
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