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L] (1984) X L CTEDH LTV B, FEIA
HeEEAIC L), HEPICEGBEESEET S 2
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Z 2T, WM 24T T 2588 3 AHENEEH]
BRI & ff €, b ALRERE 35 & OB
RGO RO E D FEEHE LT - 72D T
WET 5. F72, bico [EHILAE] 2 K& AHE
N LRI 2 2 & DL 2 MRS L 72,

I #8EELUHEE

1 HBR1 RBSAKRE S L UERER 2/EER
REREZOBMASENESE
1) L b ERERERY (Bl s E I E
JBEMTEL > 7 —) NOMEY; SR | MRs
i t) 1B, 12/F (FFE 218 4 2> %1k
T L 72 3kBR s 2 R & L7z,
2) MiMESEB & OFE S AHNERH S0F - slBRIX
X, FESAWEDOZEZHHT X E, LR
HERHT X E 2#&IT 72, KERAMERIE, Fib
LA SNAHENE GRERIGIC T 14EMHERE) B X B
CTRIAHENE (SEBUCITV L D2 IEA) 2 v (B8
1K), BoBo 3K, HiEgX, FaX %%
7z, F 7, AUBIERXIZ CDU(Z v b =) T 2w
L 7) AbEg (15-15-15) % Fvy, fEdEmEX, pmX
ekl 72 ALEE R ORE#E 7 X3 5855 T180kg ha ' &
L7z, RESAHEORERE RIS, KKE AU

B1FR FKE A MR BRI B B HEE K 3 A HEIE O B4R
T-N

T-P,0s T-K,0 T-CaO T-MgO T-C T-Zn KAy

% mg kg™! Mm%

b 64 3 A HENE 1.4 4.3 4.3 1.3 2.4 38.4 200 65.3
B TIKAHEN 1.9 4.5 0.9 5.4 0.9 43.2 300 64.4

) KopLisHauctizz ). So0rEid 455,



W5 L FKE AR 23 L 72 SR8 [ 5 D G D E 5L Rk 111

DEEEHI &= 2 AUSIER ORI & & —H S
7z, ZHUST XY, B3 AHENEREAERG X 3 Bl &
L T37.5t ha™', MK A HENEAEAENG FH 5 [X 13 B4 &
LT26.6t hat&Ze-7z, 7z, Kl AHENHGEH
X P,0s, K,0% & DALBNERHX 10§ 2 AR 12
DWTIIFEEL e - 72, HEIBB & OB RHE &
VEIZFELS HHTIC &xTE I MR L, BHESHE C15em BRI
&L,

ShIZ, ENTNOMHEXIZBNWT, 2L+ X
ENR—R) T4 LWL F X ik 72,
3) EAL RGBS L O E 74 3 L
1%, 74— OORIYET3EKK DIK-110A)
W TEL A & 15em?5:12 60cm £ T 4 %
Bl 7z, I3 2 i iR L, EBEDGEE,
R, EIEIRREIC £ B —IRER WD A Tl
TEIFEFIROCHYT, &) v E RN P T
Tt CER L 7.

2 HBR2 REIAMES L UMERIEF20/EERH
HERE SO RHENRT B EAUERETE

1) BEaklys © sk 1 & [E)— [l T — LB 2 fpkis
L, I1TEE T A av 2z 5L, 2k ~wx L
Z =2 X DM 2 VEDLHAEEAT - 72 B3 % xd
LrlLz.

2) AEHRIUGES L O EE - e A ERIC
fEL 2RI, lsiaams Lo E s en 2 (0.1
M HCI /a9 % {5 U 72, s s & nf ik
g EA A Ly CHEAMEIRSS B & L e,

3 HBR3 I BRBAMEEELEMELLTUV3H
EREEFRESOELOLERTEL AAKE
$hEE

1) BeakEss | R EIR & L ¢, FizB o<

TR AHENE %2 B L T\ 2 b R Sk 2

KoL =)o~y 2 [HHs (16[8) 2xHe Lz, o

NoLOMBOTESY 4 713, ZiER 7+, WEt,

WAL, IREOERT X ZRETH D, SNREIZ

PPERIERIAE 5 ~104F M L TB Y, AT

VB A - IR X L CIRREEL O A A< A B L

AR B SN T 728, @RI =E LT

BB THRBEAREDETH 72, ZDBEHT

R 32 A HERE O i FH 2 12 4ER30~120 t ha ' TH - 72,

2) BEFEHRIGES LU0 HE AR 2RI,
ST ED LB TR L L i) VR
GEANELR, £z, BT 20/ (B3
RIEBAAG) BOBERIE S L E LM SR L D
Btk & MRy L 72,

4 HBX4  BERSRAHREEELEMEE LTUVWE
XBEERXBSOBMAINSERTES LUFE
HHEREE

1) A - B2 TR AHRIE % 32 7 IR &

LGERHL T 5B 3 DREESGD - B, B

REREORIE Sy 2 [y (Hikied (i M3, BLO°%

VB AR 7 L) #065 e U7z, SR i 1 [

BT DWW TUE K E RO K OEE 1 Ho s, JKELED 1

Mo, U100 350 2 Huwd, YD B30 1 M DR 5 ML,

LB R 7 L HZHC D W T K HE SR HOY) ) +358

2HE TG E L7,

2) JEORIEEHRIGE S L O IEE Doy B —

=2 EDBEE I mE CHEMERAELITH) L&D

2, MIT 5 EEICOWTLeEREEE L U EdE:

dEhEmE A AL 7.
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1) GRS 0 BA7C TR AHEN & £ 2 JURHR &

LT 3 IS B = v Z 255 5 [l

B & OBEEOKHEES 5 W5 &, BT 43 AHEL

ZELIEEHR & L T 2 R IERE S © =

N7 A B & OB SO R KA S DR 2 R

L7 #GotgEsy 4 7%, 2R R7E, #

L, Wit IR s ZHTH 5 72,

2) AEHRIGES L O D BESOFERIC S

W, g, VAR S L UHETE Y

YIREE R AL 2.
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DT ~94F) DR DE= N T2 THTEHEL
ELTW3BY, INLNDE= AT 2L TENGE
L7z, b8 Tld, FHichabzl), Kz
HERA20 t, FIAMEMEAI5 t B L OFI AR
40 t i LTz,

2) AEHRIES L O HHE SRS R
B E =N 2D NWTHEKE = )bty Z N DI
WCAELRZSRL, @dehda, WEEEssTES L
UHHGRE ) e Z & A L 7z,

7 HBR7 RBISAHEA F 7~ (AR BEFH IVEER
HERESOEVFERSES SV LEDOLEH
EECBMHENREE

1) By | B 1 & )[BT — AR & ik

L, BIMMEZ TS A 2> 2FM 21/E HI8EIXx

A, BINEZ S22 X 2B L2, Z0HE1ME

I RERIE 512 BT 5 2 =% XARIHERE 2 3400t

LrlLr.

2) FRHRIGEE L O IEE - 2= XIEREO

fEizHoWT, &g aEs L O EEmsts R %

FAEL 72, 72, ZwAXEE L O B o dH

Gy PR L 72,

I #5 S

1 HER1 XBIAMES L UMEKER12/EER
HRERESDBMAINLENSE

B TIRIAHEN, Fib 543 AR £ 72131k
Bk 2 124 (6 4F) LA L 72 sXBR 35 04 High o
JELIAN AT D MTRESR % 55 2 RIR L 72, &G0
LRI D S RNAHIE SHEK B LB TR
A HENEAEAE R X T3 15emE £ TORE T L
7275, B TIRIAHENET 3 58X Tl330emBE
DRIE & TEEIRDO LN, ZDBD K TKIA
HERESHE ] 3 5= X Tl 30emEN K IE £ Toadisha
73120mg kg LA ETH Y [HEFHEHEAN | 2 Ll > T
72, F 72, BT KIS AHENE = X Tl B
RO LT, HHERX TIHELICSERD D
Ltz Fib 64N AMIEIX Tldalsis s nEH
13, B TRKSARMX L) 7%, FilERDL
TTREMIIRDLNT, 3HEXTELICRCE
HOSRD LN, 2D L), s DB
OB L - T DR A RN 5 Ml % 7R
L7z, ALBERIX Tk gz & 2 &d s maZil
HRED b T, @HERDOFRITMEN L D L HM S 1
72, —J, eI FR L) FXE DRI IT e
TEDOEIRD SNLh - T,

T/, ELoLitiear4) v BEE s OBk
2 1 XICR L7225, WO IEE W IEDHBIE
R (r=0.92**) &bz,

2K RS AHENH SRR 2V 0 AL e 2 i (mg kg™?)

& A 1B IX E AKX B 32 A X

cm 0.5 1* 0.5 1 3 0.5 1 3
- 0-15 78 82 84 84 108 90 101 128
= 15-30 81 85 85 88 96 93 93 127
gj 30-45 85 89 36 30 82 85 85 88

45-60 89 101 93 90 82 89 89 100
- 0-15 79 77 75 74 86 86 102 128
5 15-30 80 74 80 78 84 91 91 129
+ 30-45 81 75 78 89 87 87 101 99

45-60 95 75 81 79 90 97 89 91

*1 CfERER X (N =180kg ha™'), 0.5:8[X, 3 @ 3fFRHKX

IE) 74 2> 240 2 /s, HEL et
FLAK D Hib 53 AHENL
K3 A X D B < FIR3s A HERE
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L — F F A AL
B [n=l6 o o B ALRpR
C ESAMMSIHE
D 5 AR e
E 4sAlEEE
—~ c F BAAMME 3 g
. 110 - 5 G RERAME R
—:ﬁ H BRAHEEE
g ¢ 0%
;é e <ILF
) o T NVF
& ol %
E ® ® c
AGOD © H
B
B : .A
70 B D | 1 1
2,000 4,000 6,000 8,000
T-P205 (mg kg™1)
BN FEAMEERRBRIEROELO4 ) B & &N E R & DR
H) r=0.92*" ERE1 % THE.
— 320 — ‘
T 160 W T Znt | |
i Bl b Zn™ ! n=16 !
i | N B r—os2t] °
v . - I | |
80 wlzizEl. =12~ - z1Z = L \
o ® A8 BAad ABE Be Zlz o ‘ ‘
Z2 Cad A8 BA Z L ‘
8 A0 P oh bl Al T ;
E 3 3k Bk 3B 3@k & ol ° | °
WEOMBEE KR OEE BEE HER | © 1 o of
_ - | | O
B8 A REAHMEE AL /5 AR RS AR 120 -l - - - - - G%ﬂ ———————————————————————
1 | I | | | |
< )% F < v T 0 4 20 40 60 80 100
52 Fih A AN H A B201E 2 o 1o ] i 0.IM HCl Zn(mg kg V)
P - MRS eN S e o T e e L .
FBIX B THAHEZEE L THEL Tw
*uiEtE Zn D 0.1M HCl w3 Zn, **#ER

Zn': (T-Zn) — (0.1M HCI w4t Zn),
SR ORI 2 TS B,

2 HER2 I RBEISAHES L UL EF20/FER
HEREBOFAHEMNESEC EAHENETE

K& S AHENE B L OUBNERF20 155 55k [ 25
VE D MEARER 5 i & WA M AR S0 5 s D BTG SR
B2 IR L 7o, WATEIRSN G & WA E AR SR
& DATHES SR E R TH 2%, EHE R
AR 1 DR Rk A R L2, Thbh, &
s Emiz B THBSAHERX Tldhib 540 5HA
WX LD JERIZ L, Zo3FaXTld [EFHE
FH|TH H120mg kg ' EHZ TE D, ZOREEIX12
TEFR LD 3L <, $9160mg kg 2L Tz, 72
B TR AHIE X D8 X Tld12/E% 12 13
RRD LT hr - 125, 200ERICIZE AT b1
b L)kt Fib b4 AHIBR D s E

% [ DT RS & 4 iidhE & & DOBIFR
) r=0.52%*% 1 fabEc 1 % T .

F127E8% L I3IFTRBR DM TH Y,
LD 17z,

MRS Z RIE B2 TR A HEBIX TR
HELC, FEETHIRIERX LG TH D), 3
FBRXCIEE S E 2D, &g mnN1/2 %5
DDHICES T2, Kb bESAAHEEEEX S L O
HXTIE, WEEHR S R IILERIERIX D 2 ~ 3 £%
), 3FERXTIES ~6fF& %> T,

HEAYEIRSA T alY, SURIXIEICKE 2Tl 5
NZklrotz, 72720, B T HEIAHEBX Tl3HE
Bt FH S D B A - T iR § 2 & 9 Zefdim s
NCY (A

Pl boMiaic = F ORI L 57235080 5%
o7z,

JEEXDAT
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3 HER3 I EKNAHREAELEMEE LTWVW3E
EREERBSNFLOLENSE L WiAHE
theE

B TR AMNE %2 F 2 IERHE & L Twv 23k

2PN SRS B R W DR L o iR g o & & W

PR EEEZE IR L 72, 2N s DB nedE

ey, ARl 2Ry T [EHEE] Th

5120mg kg 'ZEZ TH Y, kb MRS EL %\

Y CI3#280mg kg MTEL T 7z, F 72, RO IR

FUOLETHERES) VR EDBIBREZE S XITRL
72, WTVAMESESREEIZAY) TR & ORI HHBIRIGR X
D LNy, G E R & DMICIIFAELIED
FHBIBEER (1 =0.63**) 2B bz, KRS, 4
) >l & EEATERE SN X ORIC I3 A B LD MBI R
(r=0.60%) 28D 57z,

280

BRI L L COMBEESE RO TR TH 2 4
mg ke % Tl 2 B3 386 5 LT, £ L HEEE0 20 - W onvHCIZn
B35S0 M 85 B i ) _EBiE T h 5 40mg kg% - ~ 20 ! B YE Zn
Flo Tz, %, bSO & W% 2 10 -
PEH G2 i & ORI IZAHBIBIR A 3R & L7z, ﬁ1m4 2 N = |
S DEBGOVEL D4R & % 0 A dR e & @ L
80 5
WEAVER SR & 10T C, WSRO T A B = g =
A, s EE (WSS & AT © g g
Y8Rl 13, ML CHEER OBV 0 vk 0 21l
PR DY LD L4772, F72, HIEE 54F 64 748 94
5 AED S TIZ A TH120mg kg 22 Tz, — PR (4
i, IRESAEE 8 EL LTI A AL E i 120mg kgl & 4 B TRAHIEZE L L CHAL Tw»
%5 % 7213 2 LU R OIS b 3 b L7z, & & [ 55 A5 47 ) W55 5 0 AT A 8 -
i N L WSS B i
L;E&)Z)FI{%%E%@%U/E}H 7 “’49%/(2;)072. ﬁ:) I,Eﬁimliﬁi—ziéﬁumﬁw @%%?%%
F72, ZHLDMBICOWT, WENESS RS T
280 |- A O 01IM HCl Zn
A T-Zn
240 -
A (TR
200 —
‘:;b A X=T-P20s5
Eo A A A A Y=TZn
= =0.63"
g 120 ———%———A ————— é—A——A —————————————————— !
O Y=01IM HCIl Zn
L o r =023
80 o 5 5 O
o Y= Zn e (%)
YT T % ““““““““ o7
© r =0.60*
0 | | |
5,000 10,000 15,000 20,000 25,000 30000 (7B BEAM Zn OXIZEW L7,

T-P205 (mg kg™

75 B TIRSBAHENE 2 L LT L Ty s llnse) e &
ARG - s e w & OBk
) r=0.63"* fERRE1 % THE. 1 =0.60* fER=5 % THE.
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4 HER4 I BRRAHEEELEMEE LTV #13120mg kg 'L ETH - 72, Z DA, KIgOREE
ERERFESZOBMANEERTES LU DFEEL T 513 E RO SRS A% W il
MENEE H25RED b7z, WEEHG S R I3 B L Ok

FELTBP K TIKSAMNLZ AL T 5 2R ZBWTHER»RO LI, E= 7 ZRIZBT 5

] 55 0 JE A HE 8 2 i 2 55 6 X5 & O3 7 KR L Y 885 L) LM TR RS Z o 72, HEHE

7z, AkIRE R B T, B =T Z D5 PERESRE il RECIC BT 20 B L gk

(CALE S K BB 3 & OVKBER ClE 4t 8h 3 513120 SIZ Lo TRELEDTFED LT, #4280 ~90mg kg™!

mg kg LA TH - 7205, E= T AW BT 5K DHPATH - 72, F£72, THLoeWEHEEIIMA

H & B O 1) 23035 L OV ) B84 Tla g 90mg kg™ ' TH - 7z,

X 0O # 0 40 80 120 X BB 0 40 80 120

SiL ,
OO ik |

30 Fz====3

CL g
OO | mhusy |
X X | 50cm |
® SLAK |

60

LiC :

90cm
SLK |

15 L2

30

50

60

30 80cm

(LD BAL : mg kg™!

e T

- 0.1M HCI WA 4

55 6 PRz e oA L[ 2512 35 1) % SAR L o> RN & i 8h



116

h LHO

0 40 30 120 160

18

30

60 =~

;
777
7
80

TP E DU E R TE 2 7 — e 55 45 (2005)

8y 5O 40 80

0

120 160

SILALRGE

SILAZAR TR

SILAIRES
R (E)
é HROIR

AREL ]

LiCy
HERE I H A
o e L

57 2R 7 LS5 B 5 FA L o0 IR & S

JUBNZES 6 X & 6] L

200 — ‘
| | n=43
o} l
| |
wl A | A O ARk R
i Ai A @ EHK I 15
~ | : T ———
0 | A A WAL B R W3
o0 I |
E | A |
;é 20 - - - - A————A —————— T
& FAYN A
| @00 AN |
:'-m%) A |
O |
80 — A |
A ‘
A
o |
: ‘ 1 |
0 4 20 40 60

01IM HCl Zn(mg kg ™)
58 B TERAMEZFE LCHiHL T aHEEE XD

K IR oW RSN & e dienEw & DR
ZIER 7 LEE T, AL Y0 1352 200 R M Zn
Houi & Y1, fEEB L kg o4 #5 & w3120 160| A A aT-Zn
~ A
g kg 'Ll LTH Y, TGS RIIELTE T vy .

N . X~ 120] %AA A <|E]}ﬁi7]7btl‘7'ﬁu%>
¢, 2HHEDMTE, KEOMENTEL T\ 2 g&%ﬁAﬁA n=13
LM RGO RIS EED S 572, KR gﬂ 80 §A & & X=Truog-P205
MUTOLRDS b, 77423 RERE & , © % Y=T-7n,

r=20.
N1 TldaediiEmic RE LEIRD L @@%@O@o @ o Y=0.IM HCI Zn
Q 1 1 o) =
F110~120mg kg *DEIFH TH - 72, 00 2,000 4,000 6,000 8,000 o000 025

HMERS [ HFAAMREEELERREE LTV
PRFESOLENTES SUAKER
&8

B THRAHMNL 2 2R S LT 5

Truog-P20s5 (mg kg-1)

29 B FERAHLEF L L THAL T 55

F ONEREO K H BRI S & el T
EHETE ) PR R & DORIfR
H) r=0.63** EEE 1 % CHE.
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240
n=28
180 |- &% | BKH =99mg kgi1
E
o0
E
S
D - e it
MR~ Gome ke
| | | |
0 2 4 6 8
BB ()
10X
ARG ORI & OBk
) r=0.82** ! fabkas 1 % CHE.
RSO wmE L O EEEG SR 55 8

Rz L7z, BPSERE39@ss o - H10[68 T [ S H
FHE | TH 5120mg kg DL b s EEs Bl S
2. F2, L OWSEAREIEY T, &dWihEE
&R B & ORISR A IE DFHBIRAR A 5E e
Liviess, 1 Ceten & maT180mg kg 1 EE %
WIZ LR ST, ITEMEES I MM E R E LT
DTRETH 5 4mg kg KiiiTh - 72, T DR
5 TIXTHEREY) ~ B E = A59,000mg kg™' & £
Stz 2502, WL REEREES O - H, 2 [HH
TWEMEEFR E LT LRETH 540mg kg L1
DA EMERESEZ RO S L7z,

Kiz, ZNLDEBIZOWT, e EB LU
RSN S & AGRE ) RS & DBIR A 9
HizRL 7z, WHREEY) vk Rz et s oM
IZIZABZLIEDOFR (1 =0.63%*) 25586 515 75,
TR & ORI IZAHBIBIGR AR & 1L 7e A

-7z,

6 FBR6 @ F AL L BIAHRE%E E B IERIE
ELTLWABRBRERRESNEENTES L
URiatHEmEE

FRAHENE & B AHENE 2 E L ERHE & LT B

BT R R D4 g & b L O AR RS

w2 BI0XIR L 72, FAE L 72 Tl Tadish s

ol [ EEIEHE | TH 5120mg kg 'R RS (2 TW

10

10
n=28
O
8 =
O
e ] o
< 6l
é O
S
S 8 _o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o
T 8 B
= o B
S O ¥ g
T 3
0 | | | |
0 2 4 6 8 10

B AR B (47)

B THERAMEN &2 FURRR & LT 3 R R RS0 eliigms L O

240 |
: n=28
wl 06
_ o
'%: 200 — o Q% i
E C09 o
& 180 - O | O
& !
0O 5
160 :
| o O
| I | |
0 2 4 6 8 10
0.IM HCl Zn(mg kg 1)
BIIN BH THIAUNIE & BB %2 T 2 IEEHE &

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

72, B =N 2R OWSERELL 7T ~ 9 4£RFTIC
Blln S LT\ 7edy, FEAEB ORI E & bicsedsh
TERIFEMLTBY, BEEEKICNT el E
gD & BFSERE % BAdG 2 Bl O W HMiE 1 65mg
kg ' EHEE I N2, B, 2O = oy 2T
2[R RO IK H B30 BT 5 88 & 53 99mg kg™!
Th -7z,

—7F, ZOMEGIC BT B E RS EIIEEO K
P CUEMRER E L TOTFRETH S 4 mg ke DL
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TTHY, POREEEENDEVIT T 28K
B 2558 & 7z,

Z DGO OSSR B L ARG
w2 BIIMICR L 722%, iighd s & vl e
e IAETAOMBIBREZ R L2, £z, FAL

TP E DU E R TE 2 7 — e 55 45 (2005)

72 R b o Tl AR IS A mg kg LA T
Holz, KT, EHEEEE L O EEES S EIC
X AR Y >R R & DBARRE B 12XIIR L 72,
RS R ARTE ) R & ORI HHBYRY
FRIZ RSN, MRS RIITIGHEY) it

230 10
n=28 A n=28
A
=047* =—-0. O
A 1
210 |- A O
A A P o O
= A = /A %z 6 - o
g VAN A A E
Ee o, A : i
§ A SE o ©
. A = O O
Sl A = g OO
AN % = O S oG
170 | O O OO
2l O
A A © ©
150 | | 0 | |
4500 5,500 6,500 7,500 4500 5,500 6,500 7,500
Truog-P205 (mg kg™1) Truog-P205 (mg kg™1)
B12K B TERAMMEELA 2 FLMENR & L T 2 B 2K B oefstasas Lo
MRS & AR ) ek DRIR
) T =0.47* I fBRE 5 % THE.
B3R KESAMERIVEEHREEE D 5 <4 X04EE EHithams L O RE04 - I EMEHG S &
fBEIX A X K32 A X
0.5 1* 0.5 1 3 0.5 1 3
Z R X DNy ] 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
&4 X H IR oA gn 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
(mg kg™b) < ) F 83 78 78 82 97 87 100 135
TN A -2 )L F 6 8 11 23 17 27 75
(mg kg™") < )L F 6 7 9 13 26 15 30 81
SO WAL Bt )L F 78 74 75 70 68 70 66 45
(mg kg™1) < )L F 77 71 69 69 71 72 70 54
o) c1MEZTHA 3> (218, U= X & 22 XDITHE

o*1 I FEMERIX (N=180kg ha™'), 0.5:P®EKX, 3 ! 3f5mK
« fbX 0 N =180kg ha™', HELXIZT-NAHL =
s EXA THRED B SAHEN - KA D B TIRAHENE
o MM SN SR | e e B — A R
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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)
ISR~ R XERIBOAES Gt & (E LTSS - WM G & OBIR
& DI IEDHBIBI R DM A3l b AL 72, T
n=
O
15 - | r=086"

7 HBRT  REIAMEE /(SRR MEER

HRESOEYHERSES LULEOLER -

TR URRENSE £ o o

R 3 AN & UGB AR OFF ) S B 5 0 £ ©
PRI B 55 & UMD A 80T i & MR S wh .
S o ROTAFHRER A 3 KSR L 72, IO LS g © o
TR, SRS B & OBAE A S R, & o© 2
B 15 & OB 2 ORR & MBI 2R L 72, .
523 XEIBO G R, TP OLTHE R ©

ROMHEIEHSA TR S 0 B TR AL 3 1 s 0 . 0

K TRRL WA TH S LD, THEFOLHEE
R0 ] PR SR S A T WAL R HE X L )
B LAt 22T, ¥ XEREROMSS
T R o E R AR SR & DB
& 5 & GEI3IX), Z4s o3 AHBIRMRIZ4
CRDH LN - 72,

F 2R XM o SR IIERR o HE g R A
EHHBIBIMR (r =0.86%*) o b, HiEHROD
e mIIBRI OIS E RN 1/2~1/3 Th -7z

(514X). £ 72, BATXITEE L 7225, =3 XER
WA L Fkkc, W EBoHsng R LEhL
Hngm (r=0.23) SLAEEHES SR (1 =0.26)
& DN IHHBABIR IZEED b e b - 72,

D Zn (mg kg™

14X 7 XERED & b B High i & DRYGR
) T =0.86* felE 1% THE.

| ERORRBFESIVEELENTE

HBRBFHO TEADEM LM T 212H 725 T,
FIRIRAF & & DAY 1 DOEFLIRIE L 70 5,
I F 15 MR RIRIRAF &2 K& 70mg kg ™!
EVDbILTWB, F72, BRETICL 5 [ ERELHEE |
FXE RO I D HETE YA 70\~ & A b 1L 5 MRt
Bt amfidic BvTid, 15~208mg kg '
PRI L, 2Dk A+ 77 2D95% 5545 miH3120mg
kg & I NT 51519,
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AEED I B, BHFIEL > ¥ —I2 BT 5 A
FEBRE 12 DWW T, 2O TR TIcBI 5400
TRIIFESAMIELZ L T WilBkIX % 5o
T75~100mg kg ' TH Y, Z DfEin kta Z ik bkliE
BT RARBAFRERLEEZ H5ND, ZofEls, 70mg
kg ' &k DY 7T ~43%HE L8, Z DABRIE 3 ST
AEBDOHENAKRICAER S KT THY), =0
HKRDIEFEEIATITI 13~ > 7 > Sl hs L8 L C
W7z kDT ETH B 5, ML & LTI &
FNTWZ e HEREINS.

F72, B TIRSCAME 2 E A & L Tt
AL T2 REERESGOTE ol wid, Mk
WO Tl3100mg kg ' TH Y, LIMER 7+
W Tld112mg kg ' TH - 72, ZOHIHDO K- H
ZKHTH Y, KEBEEOLGIZH L TEED < ELE
P kO RBERITOTE= T 2B HH L2
DTHDH., T LT, B THIAMEE E0GH
W& U CTHEH L T\ % (]335 00 B Ao S B SR8 [ 5
PR B K OE L0 & i sh % m1388mg ke ' TH
S72, ZNSDHEIZFWT LD T0mg ke & D 26~60%
EVETH 5. T EKE TR it
EHEIDT L THBEEZLNLEDT, TILHLDOH
WCIF AR 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 kel) 72356121, T
J&g % THEHERL T2 FFHHES N T\ 5.
AED ) B, AR HRBRES X, TEiE
IKMED AN B 7 R 48 it 1 o> K H Hus N o B 4 ¢
HY, TR LT D E, BIZIZEAEALN
3, BRI IHOK Y b sk L, BlfET
IFKHBZREISIZ E A SR 6N WEETH 5.
F 72, ZOMDBEEEYE L TR IR & B0 %
o fe, AU TRAD AR o & A L 72 3
IZDOWTAD L, EHHFEOERIIRNL LUK
JEF TROH LN, TG ES, KRR
FFETHDHT0mg kg™ ' & ) wW T & 1E, KHERRE
Tlo &M T RO I & > T Tlc#H+
DEHETEOEAMPEL T2 E2RL T3
EHMTE NG, F72, KIEF IO TRIE
FTICTEIL) L EaEHEGOERI D SN

Z E RSB IC A o THEA S 1172 K5 3 AHERRIC
kT 2b kS5,
HEEDFEFADE N DN T AL E, LifFRt> ¥
—IZ BT 2B HRBFRICH S 220 L) ic, K
AMERDTT 33 AHEIE L D) Hsh 2 FH I 0T
W, 20 Z SRR KO RN F R I S 11T
WBSIDZ YL LN T WA EThH D, 7272
L, TEAHTEBU Y - S T~ ERE I >
WTIE, (BREE6)ISRL72L 9 I2B2 T4 AHE
Mo &AM Z AL T 5 1 FORROBEET
13, @i E mIIEN T FRE ORI - THf=
DL e BEID A ED LN L DD, BH L TK
SAHEN Z T RN & L Tw B B 7 L — 7 DI
LD i & AT SEBRNC R TA S &, 1B
TEHEDOEIMAE- ¢, #lcEHEEET L T
W &) RS b RERS). 2o kg,
MO KRR RS Z D 2L R > 7200, K
SAMENE TP O BEEM I HE B TE 5 ~ 6 4F & L LI
TR > HF M Z R T LDk ESFE
FRBERIEZ LNED, 22Tl LT —
ZEFHLADE T WO THREDTRRICE D 72
%

2 PEMEBEROEISOARHENRSTE

HERIZEMIC & > CWIEEER TH ), L
D0.1M HCI W gh 2 m s Wil i 4 ~40mg
kgt EENTVEY, W) FTYL % ARIDIER 7
HHENEZMAT 5 Z 0 ERZOHNTH S
By, BEEEICH L2 L0, RZLBEFLH 5.
ZL T, WEEROYA, SrERLIKLTZD
W5 DAE D #iPH DOWE T H 2 88 1E 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 TWBIZL2bLT,
WM SR IR SR L L TOMIEETH
5 4mg kg'Z Tl TWABIDRED LTz, 2D A
= AL ELTE, VRIS & O MERTETZEK
F 72 I AR~ DZEAbIC L A EE 2 5
N LSO HSRRE DFEEIRK D 1 D& L
T, ) EROWmBENGEHIC & 2 WETDO AR HGL % $54H
LTwa., 29 LM CHERE: 2175 72
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I3, M S EI3120mg ke 'R RE (GBI TW5
@T%é#%,_ﬂUL@%%$Aﬁ%®%%%%
Z, P TCHERDO R TTHAICIER T 2 A IKE & D
Pz bz, ERgmEn) YY) Az
ﬁtf%w&tmmm@wamﬁtfmmmmA
ET LI EDNHEIND,

3 I EBRBOFEHEEICOVT

BT R S RIS R E LTV % Z =1 X O Hfidh
DEROEYH T2 ) IHRET 5 & 19mgkg 1 & 7 B,
%72, Reuter 5%[310~100mg kg D% e L T
W5, KRB Cl31l~4lmg kg ' TH - 72, Ml
RICIIHNMEDZEESFLH S N T WD T, K
ARER DA DO PN TH 55 & 9 H 12 H W
TELWY, 22X ZDLODEFIFNTHLOK
LR 2 R B (I B S N o 7oL IRAHITE
ﬁﬁim#T BT 2O AT HEBIEOK

HEMMLTEN®, 21U L b &, bzl
@ﬁf’&ﬁi& Y10/ TIE59 O £ 79~ e 32)
mg kg™, HSEHH 7HETI340 (80~11) mg kgl MR
FHQFETIZ36 (77T~ 9) mg kg '&E X NTW5E, 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 D FINEERIC BT, 500mg kg DU
UEﬁmiﬁibW%ﬁ@TLttL,:mﬁmy
2R KBRS & EFEP O S RIZZ N EH305mg kg ™!
BLUT720mg ke ' THo2ELTWS

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

ARBRDOHPHIZ BN TIE, F <R XEREROHEE
HiX, WA EESCa W G R & OB
Ll oiz, 22°C, HERE®EICMZ T, £
k- K E RS Se pH, EC 7 & % Sl
&I 2 ENIFOMN 24T - 7295, HEZ BRI
Nieir o 7272 OFRITAEME L 72, BH TIK3 A
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
e, FRRXDEFRE LD N ah o7,

INHLDZ EH, KRBICBIT 22 ~A2XDH
s IR HIPA T3 e W L HER S LA,
L2 L, KRB TIEEDE S A FITDONWTHA
DRERTH DT, 4%, K AHENLOBEIENEH
P aTIVERET H12H12F, LD ELoEwIC
LT, dERICBAT 5, A, EWIC L AIRINE &
NHEADFEE LENBEICET 57— 7 DEH
ENT A — DT EAT) LD H B EEZ 5
na,

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

SR ERIcBIT 5 [EEILAE | [ FERBUT L LR
é%ﬁ#%%ﬁﬁﬁﬂ$m SN wEN L (8
| THY, RS NI 7L EDTEEHYR kB
ICHD AR L 3RS 2 RIC L T b, ZDlED
ALDATIE EREERE | B DR 5 5 ) 12 <
WS, DR E T 5 CEEITIR AT & o TR
MEINTnD, Fio, FHEE] FENBEICI
ENAEMEIEHO L > R 7 AI2B W, B
JIRE G I R IR R IC & - AR
DIRHL & AR A0 XL T B, b2 KU,
LUF O MHMRPE 2T B,

(1) HARICBT 2ESEGYD WS X O
TEOLME T EROBESMICL 5 &, ZD9I5%
T CEEUOAMAICHES 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 BEE RIZTBENOE T Z DY
2 & B EBELZR LT 2 & & LIz,

%T@@Eﬁﬁ%@ﬁ%%amﬁi%lhék%

WL 7.

ZDZ e b, TEOLHEED120mg kg™t &
7@@%zﬁttf,_@ﬁﬁv&wcitﬁkb
TOHIEMDER HEERITS W EEZ LN
é%ﬁt%Lf%sz&W%thTmé.%t
T, Blz 1E4 HIGEROBIRIEEIC B v T3 & Hsh o
120mg kg 'Z 82 72 A HHIC B W TR ESIE IR EOR
WTRE BB O3 2 2 S0 fRE DS X
nNaZEEWFREL TS
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INEEEZC, RETO [EHARE] 2RES
AMENERER T § 2 2 L OF L2 R 5.

1) hEFAeAE

RPN EICBT 2 BRI YE R AR L TBY,
LRSS I DOV T, A4 213200mg kg ' TH ),
FAi3300mg kg ' THBELTWE, 2D b, F
A DIMEZ G Y720 TH 5728, AR K
%5 %&3HUF316mg kgt B EHITI NS LS
DESNDFEHEMHIZ B L TR TH 525, ZiLbDfH
SRR 5 fosE o BRI | 23 L ARV iE
ThHdZEDVVHETH 5.

2) HEEBYIRIE L L CoOMiEE & OB

[P | Clk it & 9 ic, TRGRS LR
BB BT 5 & m 4 lishEa & OB
W2k, BHEMEREOMRME L TwE, L2rL, &
By Yepli kOl o) TG Y B B HR DR E &
NTW2D3HEEN0. 1M HCl "M &7 125mg
ke ' TH ), REDONBIIAEMEM TIIHWL, 7
e LT3 etiadmTlde v, L2505, 22
HEmPRIL S HICHEE LT, [ 7 & oo 13EH % T8
T2 OREBHRE L L CHEnL G =IOV
TEHIEELRET L2 LA ]DE LT3,
BN e B 7 & OB ROMRBE L 7%
52 L RERT H20120F, HIEECZOMEDMIC
EWHHBBIR S H B 2 2R T ME NS B, L L,
[EREIEAE | (2B T3, FEUERRGE MR DBRBIT O
FRIZBIL €, ZomE2WiERL TWwbT—2 13

Rahzbcn, 72721, BRETIE [HRIEHE | ok
EIZhT2o T, GHDOMET—FDFEHICLY, ¥
BRBIEZAT) 2 2 BERIIL T 5,

Z 2T, KRB B W Tk- 72 HEERE B L oS
TH D & DA A BEAREE ] 350 A BB ] 355 12 e
T L KM DOWT, TEOLTEHEZTRE0.1M
HCI W]y & 3 72 13 i & m & OBIR 2 MET L,
ZOFERZ HEIXIR L2, £desE = 0. 1M HCI
WA R & oI IZAEBIBIMR IZ RS S e v o
A 5T, M EREA120mg ke UAET, #5280
mg kg™'CTH, 0.1M HCI wiEtEd &= iBYeh H %
LMW E N 5125mg kg & DI 50247 25mg kg™t
K Th-72. X HIZ, TS DEBHT OV T4
TRAEFAELZE IS (GBISN), &fERTH125
mg kg HCE L BT 7% <, T0mg kg LK TH - 72,

P 5200, KFEOFKHBSAREOES R ESE 2
FAEL, —HOHELIZOWTHSS, $H, 2> B
SUDPEREICTAIN TV LY, ZLLDEE
JE MRS & DAHBIBIRIZRED 5, —fBOK
G AT U CHERN 9 2 & & I3 W7 726D, 2 DK
FIZONWTHMT HBEGHLELTWE, 2D
i, FKESAHLTIE LRGBS TGRS A
DEoic, el EIIUEREC LW L
IRT EE LI, RRBRICB W T, Sl ER A
P& o4l S & DICHIBIRR 2R E b -
R EERFAEL TS,

INHDRERIE, D LARRBONR E L7

80

25 ,
|
|
| o
o 60 — |
2 ° 10
qu: 15 fan OIO OO &
=} — |
\g ‘iﬂ OOOO(% 1 ©
: X b o
= o = © 80%@% 000
Lm) 10 — O Q
= s Sl ASHe
— 1
2 20 |- o -0
o
51— o o
o Co BBE
| D
I
0 0 | | \ \
0 240 300 0 60 120 180 240 300
T-Zn(mg kg™ T-Zn(mg kg™
H15K O GE & EEREEE L et e & ORR

1) n=113DWNR @ AHERE32, WALAIEREERETS, L lpass 4, THoKH 4
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FERE AN % T 7 IR BERAIR & L 72 (8155
2B Wi, G =3l HEHYRIciRb 548
AR L 3 b W2 & ZWIREICRL T B,

3) EWM A H

[EHEHE | Cix, Fito k)i, [4iiion120
mg kg LEWVIENEZ FE LT, ZOWEEL ~ILIC
HEL72 & L UMD ETFICIIRE L TS v
EEZLNB]E LTS, L2 L—T, [1ED
HEFICHE R RITTBZNOEWEZ 0L Iz &
LVEMOEBIEZBIET 2 (726) | & DFLHEPY D
b b, FHEIL, BEOESBHARTHRE L IHYEDIK
PUCBIT 2 AR R 2 805 L T8 ), #HEnicky
L TiE, BREAFRDFLI8 . 2mg kg™, HY I L7z
LD TIF5Tmg kg'E LT3, 250, WETIF+L
B odish =200 ~500mg kg 1 TH ESALILS
EL T3, EEOTHSCERCASE AR IC A TS
ek, Al XIcBL L, 4
GE120mg kg FRE T, 2 OW R EA80mg kg R
JETIIEHREESIEAC T IZR8D 5w, F/oH
BRI BW TR HROFMEHRN LAWK T, F=
AXICHIEDTA 22O NT L ZORTEFNS
52 EIERD LI T W20,

4) B

[ERIIENE | 12, ZOMHBE 7% > T 5 FKIFE
R LRBRIZOW T, Lo &) icedstEswmss
W72 L DESIBIEGE BT 5 720 DRBHRIE & L
T TE 2R H B L BN DD, FERE .
AR E TEEDIIRIL [FHEGEW] 1225w T
IR E 20 57— F # HRL T LlHTRETH
5 EEZ LN, TubbBEM T, [HEEALE
ZTFARIEIS LIRIBIRIC O W TOMAICREL, %K
FHRELAMIEZ ZH AW 2 B a R
BL T3, 48T —70ER 2 E 2 72 LTy
THMEMEABE T A2 L RS Lo, o, 1B
HYICBIT B ILHEIC D W TS, EE e o ge s
W LT BBAETIE, 7 & DGy ikl 512
hizoTlE, @i k) MABHEELHWLRE
T3, ERICHEE 2 0H 200 LI L §
NETHLZ ERRET L2\,

(V2

5 HEHEECEEL-EERYEEEBRTORE
2@ T

gL T, RBENICBITARESLA
HENEHE R 5512 BT 5 LB 0L 5
A AVDEFIZOWTHEL TS 72229, 72, B
53 D F T & ATl ) AR ES B R [ 35550 e
B D % < % BT 5 IR IEARL RS B 5K
YOO LA - CE . ZNHDMENIT &
AL EIFEREBNAMNE 2 FEL MR & L i
HALTwi, ZLTC, 25D TIIEL TIER
B EmhmE TH S L bz, W T 20EL
Ny RGN, T2, N F Tl BRBEA M T
3 HEDKEMEREA 4> D9 b EC 0 FRICHLHR
DEWDIIEEEA A > ThHb EINTWBIY, i
5 DA BEFFS B2 5% 1350 ik A oy RS B R [l 35 ¢
ZHERA 4 WA 4> TH Y, b DR A
I RoWiEA v aEl, BT RFARE AT
559 LU FTHERL T 0105588 H i,
mz <, 2%l tnr—22BwTEL» 5 n%E%
DEWHHEESIND Z L Y oRES 2H(fL T &
72, AGAERIC BT 5 BRI 0 A B BT R SR
oA b BRI EE BRI B\ ClE, F i
HEEWZ A 3 AHEE R IR 3s A HERE £ 72 13 3. A HEAE
Thotz. LT, INHD L) ZEMICINZ T,
AWFFEIC LY, ZNoDHEEME ZEICHETT 5 &
AT T A WL o 72,

Eign ki, LIRB IR TARBRICEAT 57—
FICHED W TED LN HAD [HEHIEEE | iz,
FERBINAREEZHT 25/ F0F WY
52 EICIFRELEMD»EL LOD, 24 2 F A
Ve oIS LT IITESE L, ZF N Lo
FAs i 6 LB B OWCFRETH A .

F/2, I—T v 72BN, I —FaFL
TREPHFINTEY, BOrEHICBWTL A F 3
T aEEE L ESESCHMIBIE L & OFKERE &
HIIED 72D DIFFE P E S N T 505, BEZ T
DEZH, WA 5 R TG RILHEIC D
WTUIATE L ~IV COFRET D SN T 5 L v
HHiZfl2 e, Lo L, ABEERAb IR
HIEC BV TRERE 3 AHEZ W2 W) 20
LTHEHT 20w 2 &3, BROAL LT EE
BT HRERE R B BRI BT I B W T E L ME T
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Hho, ZOWE LTS E, Bl [FHE] %
ZDFFFRELSAMMBICHE T 2 2 2izi, FELiC
RCELHHN AL L L THRE L BMEEES2
RN,

F 72, FKERNAMNFRCH AR 3 AN
AT 284603, FNHLDHEED ) v BEEN %
Wwzbiz, V) BRI HERICER L WEMEER L
TOMWE % ¥R L ¢, WEElRsseE%
WA EFTWE A= X ADHEEES L7z, b
e L CIIER & A L 2o d G- b HfE 3
5D TZDREIZDNTDEEDRES B FEIz 5,

SHEDFEE 3 AENE O IEH BT O 1B L
TliE, KA OHSG o mOBIKICBE L ¢, HpE
S OWFSEIZ BT, O HRER-CHH & W L 7
CEL 74 =R & D KDOFEE 1B Tl
WD) HEDH D, ZOFAMOE AR L E N
5.

Lot%, ARE T EWET & BRBIREDOWE % RAET
512D DHEEMOFIERFAEAMN 2 KET Hich 7z -
T3, HEWOWR T EEY BRICAND BEPSDH 5
e x ERiCmz TIRE Lzw,

ZOWMFICBL TUE, EAE, FEBEOERMT S
bILTEY, =i 5™, K3 AT - Her-<o8
D FIHEERE & A 29 B L S F SR B FRFESIL
XEBREL, LIRE=v O rDECBNT, E
P2 N R 2 M 72D1213, KA DI
HEZ20t ha 'L ) QWA BELT0D, £
72, PR B 2IIFHE 3 A HENEHE M 3317 2 H 8508
DIEEEREEPFE L, Lo EE | FHALHE |
PHZWE DICT B 2o DU R 2 B
LTw5,

S LieT 7a—FEigiblL, &Ko TEEIC
B2 HFEOEWIZ DT, SR HEERBISEIC
BT 222 e T 5 & & Hic, WIEZ REE
=2 T NVERRIICHEE ST 22 2 0HEN 5.
ZD &) B AL, [EEARE FOEREO BRI
DRI H 5 B Y, [EFHIEE|IZHFT
WEN L LD THY, GHDAMADERIC L - T
COERBEREDOFELFL2IT) L3NTWH I &
53U, BREEOBIREEBR OB L2 75 1T
HMENBEILDTHD EET 5.

S 503 T E TIT, AN oL o0 B SR

Reldilc BT, BUEDHH=— X% EZET 5 &,
ARSI IERERE 1S, BERD LA 72
DOFMIERIE D 1D Th 5 EALEDIT T B3
Y% AT RCER O F L dlchiz > TERIAL T
&7, 20 BT, RFgEORERIL, HAGEY K
BRERAMEIEICAR > T 58561213, HEERY
DHER T & EE L 72 A B B HAN R O B
ZHLPIZL TWB LD ELLEDT S5 5.

vV & ®

Kk 3 AHENE Z 7213 ALEIE R 8 SBR[ 5 B &
O, BFSEREE AT 5 T DI R o AT B
- Y AL T DN Sl D@ st LRI R LT e
e T EB L O TEGYIRIE TH 5 m D FRE
PAEEAT) bz, DEROHSEE LY (¥
<A X) OHEREE OB ERF L., N5
HOWT, E&MEETRICET 5 ERET O AL |
2 HKE S AMENEE I L Tl 5 2 &%
Bz DWW TRRES L 72,

1) B TRIAHENE, Fib 54 AHENE 7213
LBk Z 120F (6 4F) HH L 72 kBRI o) 4 i gt
GO NN G A DGHAERIC L 5 &, i
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The Behaviour of Zinc in Vegetable Cropping Fields Using
Cattle or Pig Feces Compost

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

Yasufumi UrasamMa**, Kazuo TaNAKA*** 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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