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1. [XC®HIZ

AEEL DA ERAGY TIIIBRIEEH R O G B2 SNDIIRIVLORKELLT, [EHHFRME 2o, )
1T 0.0005 %L EDHHNTIY, HIRIEHIZ OIS\ THLE, S Tnsg. —75, IGIRIEEOfi ]
&Y HRICAR SN BB SEEL, BICEMICHA 358 HEORRE 282 TREM~BITL, A&
A ER BN AEFESNDZ ENBRESN TS, 2009 4E 3 HIZEMKEG DI ESZTTEIRIEEI O
Hl OB I T HIBHEAWE ) 2ITBNTC, 13 FRFEMT DN NEARFENIRE LT, ARV
LEATRMEOR PRI RAEET 5700, HEIREEIOEAIZ V@ F I AR RIY AOZEFEEA T
HTHAE AL, ARV LERILST WV EIEM AR L, P ~OWINOG I, FLEATHSLLE DD &
Sz, ZoZEnD, IEEIOF &K OVZ R OMERIZL IR I B T 27 AR E L C, 1GIRRED
H MR A ML, IRV LD TEEAOFEFE K OVEV R ORI &2 fEE 5.

2009 4 AEY 5 2017V AE EAE L TRRAS LRG3, IRID AP FE DS Rl 0 i TR AR 8 L7 3B (X
GGV X (2B W T HER ORI RIY AR E I EFEM AR LD, FERIRICOWTE, 408z
AARIVLPRED EAMEMITFED OV, 2L, HIRIERF DA RIT AIZEIZ 0.1 mol/L R FIEDIE
RECIEELTWAR, IR L2 % I3 R b ENAHZ 82 XD, TEM RISV RBE THEEL TV
ZHIZEBEE Z BN, AHROARBALDED IZVEMIR A~ D AR IT LWRFEITH B LW B2 HNDD, Rl
DR EIEL AT D EENRESIND. 2010, HIENMEHF CX AWM AA D RIY AOf K& (i
FR) BRSO ENEELE XD,

£oT, 2017 FAAE KLY 2018 AFEARIC OV TH B ERE AR A/ TO LI, B RATRA T 572010 KR
EFTo1-DTE O EERETD.

2. MHRUAZE

(1) HeEiees

HRUEEHT IR SN TS URIGIRIERI 2 A L7z, 553 53Tt R Table 1 D LEY).
FRHEDI R NE 92 AR K OB VRIS F DX THIIEAE B U TRRGE D IR 3R, U R — T B =0 AR UM
eV DA LTz GTRAEEL K O IEAEEL D25 Bl 53 D 3 BT I AR SRR BR 1 | 2 o 7 (R IEAREL D Bk 43 B

VOMSTATEUE NRMOK N B Z R 2 2 — IR A (B) e o 2 —
2 PSTATBOE N AR EETH B 22 i v o 27 — R B2 AR AR
5 OPSTATBOE NBMOKEE B 2 it o 2 — R A (B) 4 B e 2 —
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I Table2 IZ/RLT=).

Table1 Properties of sludge fertilizer

[tem Unit Content Item Unit Content
Total nitrogen % 3.3 Tota copper mg /kg 546
Total phosphrus (P20s) % 5.2 Totd zinc mg /kg 1760
Total potassium (K20) % 04 Carbon to nitrogen ratio — 7.1
Total calcium (Ca0) % 2.1 Tota cadmium” mg/kg  3.6°
Organic carbon % 236 Acid-solubility-cadmium® mg/kg 3.2
Moisture % 26.1

a) Mass fraction

b) 4.9 mg /kg in the dry matter

¢) 4.9 mg/kg in the dry matter

d) Content of cadmium dissolved with 0.1 mol/L hydrochloric acid

Table2 Properties of reagents

. Ammonium dihydrogen Potassium
Item Unit Urea phosphatfe ’ chloride
Tota nitrogen %> 46.2 12.0 —
Totd phosphrus (P20s) % — 61.5 —
Totd potassium (K20) % — — 63.1

a) Mass fraction

(2) feak

AT Y o2 — A (B ERSWoEm) THEELC. HEOREIIEARZ - THY, LML
<ETHD. 20094 EAEND 2018 - EEE THO HIEDFLF4VE (pH, EC, CEC, TN, TC, fZhiEN ALEE, AZH
PENNER, AZHaME A PR B S 1) & Fig.1 1R T

pH 1T, T3 Cd BRI HZDFENRENTZD, pHE~pHT7 (27255912, BRI D 34H, 54
H, 6 4 H KON 7 4F BITREE T T4 K K ONH A K& IV C pH FRBE 21T o7, 7 4F B OAAELIREIT pH6.4 2
JEIZRZEL TS,

ECIX, BB LA LIRS, 0.1 mSem~0.2 mSem D& T LS ZRL T2 EMb, 64F H O E/ELIFE,
ERNPEELTERL COEREAT o E=U AERFICETL/AER, EABMNOIEC TOLRI% TLEL
HERBZRL T,

HRNRED /BRI, HIDHEHE AR W TERARZ RICB T2 A BV A RS A &0 B EEA3 %21 100 g
4729 10 mg LA F 100 mg LA FEEHHILVTNDDIZRIL T, S ERBAZAFED 10 mg LU T THER L CueZ e
5, DA ORNE &2 LIz 25, 84 H DA/ELIREIX 10 mg DL EAHER L T\ 2.

L OFFFEZ SN TIE, ZOfEA RIS 52 % B L LSRRG ORI T2 o7,
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Fig.1 Transition of the characteristics of the soil
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(3) HEBRE DML
SBRKIE Fig.2 L350 1 B KO 4 m? (1t 2 m > 8 2 m) LU, FEIRARERE T X % DS 22
2 DR 4 AR A BB LI

Z im
SP-1 SP-2 2m
im
AP-1 AP-2 2m
im
1m I 2m I 1m I 2m I 1m

Fig.2 Plots plan of the test field

(4) MefEE%E
2017 FFEAAEARD LY RN 2018 B AE= P DJiifEE% F1 % Table 3-1 & OF Table 3-2 (Z/RU7=. HafEER
FHE, FEREDEIELYE (B ER) Y25 B ICRE L.

TGIRIEEHZE, TETRNRE o> B 4 8 o fR M~ DB FE A Il 27012, it & ERRO H 2244 500~
1000 kg/10 a ELTWATY FIRIEAHY, —fRAIC 1 fE24720 500 kg/10 a FEEEfi S QA0 F72, @y
F-UEHEAZ U715 IR # A L7235 G, 130 pH 2ME T35, Lo T, ARBRICE VTS L1EHT-Y
DIGVRIEE O B4 500 kg/a LL7-. {HIRIEEIOZEE DML RIE, RIEETONEEEEL TAE

20 %, EAEIE 50 %L L CEHZROrE&ZFH L, RESITOWTUIIRFEL AW THIEL.

DABEIZ DN, H) B EEARTE B 22 31T DA RN REY A BR O e B A T RRAE (10 mg/100g 72 +-) %-ifs
723 FOIT, AEERIERIC BRI E R HE LD S 20 1 3R FHL T2,

IEIZHOWTIE, EEEERAEAED L BVREI L.
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Table 3-1 Thefertilization amount for spinach cultivation in winter 2017

Components (g/4 m°)
20 %(minerdization rate
of organic nitrogen)

Amounts N P.0Os K20 Cd

(9 )] (9 @ (9 (mg)
Standard fertilization of spinach 80 — 88 72 —
<Sludge-fertilizer-application plot (AP)>
Sludge fertilizer 2000 66 (13) 104 72 73
Urea 145 67 67 — — —
Potassium chloride 103 — — — 65 —
Tota 133 (80) 104 72 7.3
<Standard plot (SP)>
Urea 129 59 — — — —
Ammonium dihydrogen phosphate 171 21 — 104 — —
Potassium chloride 114 — — — 72 —
Tota 80 — 104 72 —

Table 3-2 Thefertilization amount for carrot cultivation in summer 2018

Components (g/4 )
50 %(minerdlization rate
of organic nitrogen)

Amounts N P.Os K20 Cd

(9 (9) (@ (g (mg)
Standard fertilization of carrot 76 — 84 64 —
<Sludge-fertilizer-application plot (AP)>
Sludge fertilizer 2000 66 (33) 104 7 7.3
Urea 93 43 43 — — —
Potassium chloride 90 — — - 57 —
Totd 109 76 104 64 7.3
<Standard plot (SP)>
Urea 120 55 — — — —
Ammonium dihydrogen phosphate 171 21 — 104 — —
Potassium chloride 101 — — — 64 —
Tota 76 — 104 64 —

(5) FkbgJrik
B OBEEL Table 4 DEFY. FEfEIE, KRB X OFKE 149 12 kg Z#48I12HY), Table 3-1 }x ) Table 3-2 D
ﬁmﬂﬂ.ﬂu LI TIERIZMA TREL, & RBRIXFEIZHFEITBA L. 728, FRBREOEE 1 m O

53 (T —RT7Z )10, BEEX ORAEZ G CEIE THRIIEL .. 20k, Bcis O CGRESHK 15 om
i“(“%#%zbf:.

IR FE T DA T o7z, INT AV EDOFRBLBRE B ELIZ ATV ) RFIE 8L, RS 15 emE
THHEL CREAEOICRb LTI, BBRIX A E 95k (K[ 20 cm) [EIfE CL—& —7 — 7 7% VTR
L.

?ﬂib%mﬁifm,ﬁ;ﬁﬁ'ﬁ RUL YO WTUIRFE DBFRO LIV STN, =220 TE 9 A 30
AIZi@EIE L7 BB O EEICLY, KXYV di 20U HER I CITBENZ LA L 72 n HREN S A LT,
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Table 4 Cultivation summary

Spinach Carrot

Fertilization November 10, 2017 June 15 2018
Pesticide application November 16 June 19

(Diazinon) (Diazinon)
Seeding November 17 June 19
Species New Anna R4 Koigokoro
Thinning (first) December 8 August 1
Thinning (second) December 22 August 15
Harvest March 23, 2018 October 10
Cultivation period 133 days 117 days

(6) 1EMRDHIALEL

ROV Y RINHELT %, BOIEM RO B EZ2BRXAICRHIE L. 612, /o8 B L CRRBR X
R 1 m? oy ATk, KK, A4V ZZHAKDNEIZHEG L, BT AT H IR LT 14 58 L8R 2T 65 C
T— BRI LT,

= VUNIONWTUR, BTy R T A2 W TEEEILARERIZ UL, 2 Z o E &2 3R X E I E L.
ESITHMTHRBIE L CRER X oD 1 m? 52T, KIEK, AA L ZHKDIEICHESL, TEIIIHTAET
HAREZ L7 14 |l BRI C 65 CT— B iR L7, AR EI30 7@ T2 VGl < Bl L 7=
%, WmEELRRIZT 65 CT BRIz,

HE L 7-30R A B BHE 500 pm D 520\ A&l 5 £ TR (ZM200:Retsch  =—4 —[alfiz%L 6000 rpm)
Tl oAtk e Lz,

(7) VEMMEDARID 34T

ML 0.5 g (2B 5 mL M ONERER(L/KFE K 2 mL 2Nz, ~A 27l sy s (Multiwave 3000:Perkin
Elmer) To3fi!® Lizb D% 50 mL IZEAL, ICP ' &3 #14# (UltiMate 3000 :Thermo Fisher Scientific) %
WCHIELT.

(8) Wit +HED /AT

I HERS, Bt 3256 MR 1 Y IS KO EBR B L 7=, 38R X OVEM IR O3 BT RN IUHE L 7= 35 T &[]
UBBR X 19 1 m2 OPURE J OV JeDFE 5 23T LY, £ 4% (AR 50 mm X £X 250 mm) 2 WV CEREN DY
15 cm £ CEREL, IR A L7, @EGZESEZ VT35 CT—BREEE, HBHE 2mm D55\ EiELi=t 0
T B LT

TEAORHIRIT AL, HHRRE0.5 glc, AEEEKY 10 mL, @R LK FE K 3 mL, &7 v{t/KFERE S5 mL %
Nz, ~AZ7ai/yiEEE (Multivave 3000:Perkin Elmar) (2103 i LR EHATRE LT-. HIEIE ICP B &5 Hr
4 & (UltiMate 3000 :Thermo Fisher Scientific) (20477,

WEFR RIS RIT A0, 1238 10 g 1Z%FL 0.1 mol/L ¥l 50 mL Z00%, £ 30 CIiZfiben s 1 KRS L
THIH L7 3REHER 12D\ T ICP B &0 12 & (UltiMate 3000 :Thermo Fisher Scientific) Z N CHlIEL .



TEIRATE DM LB RS LD +HE~DETE, 1R ~DWIL 5 129

(9) HRIY LI REALORE S S OHEE

H—RT TV KPR U T A B L2 1%, HEH & 2 mm 0520 A sl L7z 1884 V¢, #1750 g
BHI=IBIRAEEL 1 g~50 g(1 g 1 3/ DR AREITAEY) ZIRAL T 100 mL HF 2—T AN, KB KE
D 60 %Y EDOKENMZ TA L Fa—4—"T30 C, 77 HEFE L=, O, KonkEd L5481,
WHARZMZ 2. B L%, &0 FI U LAROEBRAVAEIRIVLAZ T LTz, 72, &7 RI v AR
NSRS RI U AREZZLSINWT, HBEAES RI v AREZRE L.

3. HRRUEER

1) FMEDOIRE, ARV LBERUVAFEY LRINE

(1) &AERTL Yy

2017 FEXANERTL YT OfE R % Table 5 12~

I, 5URIEEHX C 10.7 kg, FEHEX T 14.1 kg THY, FEAEX 3T HIHIRIEEHX O &5 76 Th
ofc. ARIVLRRENL, {5IEAEEHX T 0.047 mg/kg, FEHEX T 0.028 mg/lkg THY, {GIRAEEHX.O 3 B
EWE R T o7 (p=0.015) . BRI LRI EIFUEE A RIY AR E 2 Fe U CRIHUZRE R, 15IRIEEHX X
0.51 mg, FE#EX L 0.38 mg TH-o7z.

2009 45 2017 45 (L4 H 2D 9 4 H) OAAEDOIEDOHER % Fig.3, {EMIERD I RIY AR K ORI
LRI EDOHERB % Fig.4 IR, 2016 TG IR AR X SAEME X DN Bl X FIFREE CTh o723, 2017 AR HEX
DOULEDEINL 722805, BT 76 THo72. /EMIRO AR I LAJREEL Codex FEMEE'® (0.2
mo/kg) (6 L TR W EETHER L TR0, 1HIRIERI OB TIZ LD I RIY MRED EAITE DEZARH B
A%

Table 5 Cd concentration and quantity of Cd uptake in spinach (in winter 2017)

Yield Yield Cd concentration Cd uptake
Test B) . b) a) a)
crops Testplot  Part Mean o index Mean c Mean c
(kg) (kg) (mg/kg) (mgrkg) (mg)  (mg)
Spinach AP? Edible part 10.7 0.9 76 0.047  0.003 0.51 0.01
P sp?  Edible part  14.1 1.2 100 0.028  0.001 0.38  0.06

a) Mean (n=2)

b) Yield of standard plot was indexed as 100
c) Sludge-fertilizer-application plot

d) Standard plot
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Fig.3 Theyield of the spinach in winter Fig.4 Cd concentration and quantity of Cd uptake
(Note: 2nd year (ginggengcai)) in spinach (Note: 2nd year (ginggengcai))

() Zff=rvr

2018 FEEAE=2 T OfE % Table 6 1277

I BT, T5VRAEEHX T 13.1 kg (ZEHS 5.0 kg, fRES 8.1kg), FEHEX T 10.9 kg (FEHS 3.6 kg, R} 7.3kg) TH
0, ILEFRHUE 120(FEER 139, RS 111) Th-ovo. HRIVAREX, GIRAEEHX CHEL 0.032 mg/kg, HRER
0.021 mg/kg, HEHEX CHEHS 0.026 mg/kg, RS 0.014 mg/kg THho7=. ARIY AU EITINELE DRI LR
ZRU TR USSR, 15TRIREHX 1T 0.33 mg (FEE 0.16 mg, AR 0.17 mg) , FEYEX (X 0.20 mg (FEH 0.10 mg,
FREF 0.10 mg) Thotz. EITH EZDBOLI0 72 (p=0.26) 23, REBIZOWTIIH B ZEZDRBOLIE
(p=0.04) .

2009 75 2018 4F (L4 H b 1042 B ) O EAEDOIEOHER A Fig.5, TEMIRD IRIY MR K I RIY
LB OHES % Fig.6 1R T . 2018 4R 1T 5 D BB LY, I EN LU EMBREBO A B RLHEL,
RELT 2017 FE LB UL EAVD I WE 7072, = DU D HRIY AJEEEIE Codex FEHE(E S (0.1 mg/kg)
WXL TIRWR EE THER L TR0, 1BIEIERIOE T LD RIV MRED EHIZS DOLEZARD LR,

Table 6 Cd concentration and quantity of Cd uptake (carrot in summer 2018)

Yield Yield Cd concentration Cd uptake
Test 3 b 3 3
crops Test plot Part Mean o index Mean o Mean c
(kg) (kg) (mg/kg) (mg/kg)  (mg)  (mg)
Leaf 5.0 0.8 139 0.032 0.005 0.16  0.00
AP? Root 8.1 0.1 111 0.021  0.002 0.17  0.02
Total 13.1 0.7 120 — — 033 0.02
Carrot
Leaf 3.6 0.4 100 0.026 0.003 0.10  0.00
sp? Root 7.3 1.6 100 0.014 0.001 010  0.02
Total 10.9 1.9 100 — — 020 002
a) Mean (n=2)

b) Yield of standard plot was indexed as 100
c¢) Sludge-fertilizer-application plot
d) Standard plot
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Fig.5-1 Theyield of the carrot (leaf) insummer  Fig.5-2 Theyield of the carrot (root) in summer
(Note: 2nd year (spinach), 3rd year (trunip)) (Note: 2nd year (spinach), 3rd year (trunip))

Fig.5-3 Theyield of the carrot (total) in summer Fig.6 Cd concentration and quantity of Cd uptake
(Note: 2nd year (spinach), 3rd year (trunip)) in carrot (Note: 2nd year (spinach), 3rd year (trunip))

2) it TIBOARIVL

2017 FEANED MR 32 AT LTS B, HEER VAT R MO BRI, J5TRIEEHX C 0.27 mg/kg, EHEX T
0.17 mg/kg Tdh-7-.

2018 4 EAEOHM A ST LT A5G, 2ARIV LD L, EIRIEHX T 0.58 mg/kg, FEHEX T 041
mg/kg THY, HEEEFTE DRI AXTETRIEEHX T 0.27 mg/kg, HEH#EX T 0.17 mg/kg ThH-o7=. £7, HERE
TR DA UIZRER, 5TRIEEHXIE 0.31 mg/kg, FEHEX I 0.25 mg/kg CTih-o7=. 728, AR IRIY
AZOWTE, BRI LDEDDHFR AR NIV ADEZ ZLS W TEH L. ZhbofEH% Table 7 (2
R

F72, 2009 - HZAENS 2018 FFEAE (L HS 104F H) ORI RIT L, HEEE AT R ID LK QSRR AR HE T
RV LOHEBE Fig.7 (TR

THVRAREX O H NI AP FE T HIME A (p=0.001) 27~ L CRY, {GIRIEEHIE AT DRI L8 18I
HRELCWAZEDREIT. — 5 C, {HIRIERHX DM EE AT A I RIT L, 1HIRREEID DI FT A I RIT L7
HAGSINTOBIZH D bb T, —EICHERE 3518 (p=0.30) 2R L TR0, HEE FIIEIRITV ADRETIEE
FELZNWZ EDURE NI, HEE AVEDRIT AE L TIFAELICKWER O—2L LT, HRIEEHIE /TR
UL TR CII A ELE R T AILCIVAREEL T EEZ NS, Lo T, BURTIEIRIT AN
RERXACHHAS NI L T, TEMIRICRISIUIUWREE THH LD, Codex HEMEEAH X HZ LT/ e
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EZDND. L, R LSRR SICEL G S IXER T 20 ERH 5.

REHEIX D4 A7 R A FE 13 DME ) (p=0.005) THY), M rIVE I RIT AT DWW ThiBME 1\ (p=0.04) %
IRLTWAN, AR NI AT —EITHER (p=0.91) L TWD. ZAUTHEIEIZEA DRI A0 MEE 23 7L, £
7=, TEIRITERE v R 2R H L CODRER ThDHEB 2 Hivs.

Table 7 Cd concentration of cultivbated soil (in winter 2017 and summer 2018)

Hydrochloric acid

T Total Cd b) Hydrochloric acid
est plot soluble Cd . o)
3 2 insoluble Cd
Mean c Mean c
(mg/kg) (mg/kg)  (mg/kg) (mg/kg) (mg/kg)
Spinach Ap? — — 0.27 0.004 —
Winter 2017 sp? — — 0.17  0.004 —
Carrot AP 0.58 0.02 0.27 0.01 0.31
Summer 2018 sp? 0.41 0.005 0.17 0.00 0.25
a) Mean (n=2)
b) Content of Ca dissolved with 0.1 mol/L by hydrochloric acid in the drying soil
c) (Total Cd)-(Hydrochlorid acid soluble Cd)
d) Sludge-fertilizer-application plot
€) Standard plot
Fig.7-1 Cd concentration of cultivbated soil Fig.7-2 Cd concentration of cultivbated soil

(AP: Sludge-fertilizer-application plot) (SP: Standard plot)

3) BRIV LIEETBILOBRR

2. (DITRLIHTRE R Fig.8 1R, Jifl&E 0 g2 W T, MR FI¥A I R AN RIA I RIT AL
DRV MEZ R LTS, Ml &% 59 LT B TR RIS I NIV L0 3@ MEZ R L, fit &4 30g &L7-
BFET 1.0mglkg L7020, D% —EIHERS Lz, I RS ORI AT R 5 g £ TIE—EITHERE L TVD3,
10g LL7-BBET AL, 50 g DFFTK 1.0 mglkg 2R L7z, ZOFERE, 15TRAEEHE H X2V RL T Ak L
TR DFER ThoTe. RIRZHAET 2720, pH 20 LIk R, Fig8 IZRL7z&3Y pH 28 4.9~5.8 D
THER L Tz, pH OHEB T, AREIEZEFZOMAEDIC LD BRI LI EE RN ER U7 RS s L
TWDEEZLNS. WBRIX TIEMEEMEZE R IIEDIC L DRI, BEMRICEDii oo EsicL, £z
+HED pH A 6.0~7.0 (TR DINTHIFEFEL TWAZEND, RBRX L EBR TRARAHAZRLIZEE DN
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5.

ZORFHCAVTHE, BESORE R 7275, LHED pH 73 4.9~5.8 OFFHTIE, T5IRIEHH O 7T
RV NIRRT E D D)o T,

FERATT BT, THITO pH 2 Z L CRAT HUEN G5,

Fig.8 Form of cadmium in the soil by the quantity of fertilization

4. F&&bH

2017 FAANERT L YT DIIRID L2 3 M UTCRES, G IeEEHEH X 0.047 mg/kg, 45 4E[X 0.028 mg/kg T
o7 HIRNEEHE XD )7 253G EIZ VN (p=0.015) 2 7R L7223, Codex FEYE(E (0.2 mg/kg) (25t LTI
WERTH-7-.

2018 - HAE D=0 DIIRIT LA HTUToRE R, 15 R AEBHiE A X IXHEES 0.032 mg/kg, R & 0.021 mg/kg
THY, HEHEXIHERS 0.026 mg/kg, HRES 0.014 mglkg Th-o7=. WEBILIHIRAENE X0 5 085 BT E
(p=0.04) fEA 7R L7273, Codex FE:YEME (0.1 mg/kg) (25t L TR i SR CTdh 7=,

RUL YT OE M O RS IR I RIT LA M LT RE SR, TG TR H X 0.27 mglkg, FEYEX 0.17
mg/kg Th-7z.

= Vv DY EOEIR ATA I RID Da AT LTS R, 15 URALEE X 0.27 mg/kg, #E7EX 0.17 mg/kg
Tholz. £, RARIVAIOWTE, GIEEEHX 0.58 mg/kg, FEAEX 0.41 mg/kg Th-7-.

2009 FEE~2018 FEAEETO RO ARIY LA L T2 A, IGIRAEEHEH X ORI RIT AT
HE TR (p=0.001) 2 /R, EHICHRITANZERL CTODZENEESIL. UL, R AVAEDRIT AIZOWN
TUX—EIHERE T DM (p=0.30) Z/RL CTNDZEND, {HIIEEN P OHRE FI AT RIT AT I WX
AL CWNDIENE 2 BIND.

FEAEX DA H R I A8 FE (380 1) (p=0.005) THY, HFE FIYAH RIV A2V TH I E H] (p=0.04) %
RLUTWADR, HERRIAN RIT AT —EICHER (p=0.91) L TWA. ZHUTHEIEICED A RIT OG22, £
7=, VEMIRDERE FIVE I R 22 FFL L COBRER ThHEE X DS,

TIEIEDOHRIT DR LD S OHEEIZOWTIE, pH ORI EIT R DfER Lo T2 2 m
5, pH OB PR LIRS LB T,
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X M|

1) BEMKER SR ERHERE I SRR O A EBUS Z EDLEOM, BFI614-2 A 22 H, 24
IKPER &R e 284 5, If&CE TRk 314 4 A 26 H, =AM 5/~ 807 & (2019)

2) JEMOKER WE-RZER JREZAEHER WEHEREE I GIEIE O BHI D& J7 BT D3Rk )
H3E PRk 214 3 H, (2009)
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3) SHEEIEN, BUESCHE, WSHESELE U RIY A0 HHEER L OEM RN 3 1T D15 JE iR EhE FH O 5228, it
BHFJe e, 4, 74~84, (2011)

4) FILEIT, \RFFIE, 78RN SC, AR, $hRIE, M RER, AR, PSS  IRIV LD
TEEER L OEM R 3 D15 TR IR I D528 (ot i) — 2016 -4 - 2017 4= AE —, NEEHIFIEH S,
9, 106~128, (2018)

5) JMNIATEUE NEMOKETE B 22 it 2 — (FAMIC) < IERHE 3SR 1% (2018)
< http://www.famic.go.jp/ffis/fert/obj/shikenho 2018.pdf >

6) I ERAR—LAN— TERAERIE I SRR 25 4F 3
< http://www.pref.saitama.lg.jp/a0903/sehikijun.html >

7) THEWRL MK EE BARHEE SEE AR 2 - SEMIRRS = B L PED 378 B - AR B L PR SR $T SRk 20
££9 A, 20, (2008)
< http://www.pref.chiba.lg.jp/ninaite/network/h21-fukyuu/documents/kakakukoutou. pdf >

8) Mkl REAEWMIACIEYE —BREEL IO LTz 130 HifEsRFT O F5 & Rk 184F 1 A, 110, (2006)

< http://www.pref.tochigi.lg.jp/g04/work/nougyou/keiei-gijyutsu/sehikijun.html >

9) BERIR TEWNIRENESSE K O HEERZ T L B CWERE TR0 ES R

< http://www.ai c.pref.gunma.jp/agricul tural/management/technol ogy/soil/01/index.html >
10) JEMOKPEER HHE LR JRPELRE IR IERHEEBE 5T O K IR D58 R85 2B
LT =M R (HRe) , (2008)
< http://www.maff.go.jp/j/syouan/nouan/kome/k_hiryo/odei _hiryo/pdf/03_datal.pdf >
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Effect of ContinuousApplication of Sludge Fertilizer on Cadmium Absor ption of the Crop
and Accumulation of Cadmium in the Soil (Continued Report)
-Winter 2017 and Summer 2018-

Keisuke AOYAMAZ Shingo MATSUQ?, Kenji KOZUKA?Z2, Kazuaki MURAYAMA?Z,
Toshiharu YAGI®, Harufumi SAITO?, Kenta SAKUMAZ, Fumihiro ABE?

1 Food and Agricultural Materials Inspection Center(FAMIC), Fertilizer and Feed Inspection Department
(Now)FAMIC, Kobe Regiona Center

2FAMIC, Fertilizer and Feed I nspection Department

3FAMIC, Fertilizer and Feed Inspection Department  (Now) FAMIC, Nagoya Regional Center

We have been researching Cd absorption of the crop and accumulation in the soil used sludge fertilizer since
2009. The soil is composed of the Andosol. We cultivated spinach in winter 2017 and carrot in summer 2018.
Those crops were cultivated in the standard plot (SP) and the sludge-fertilizer-application plot (AP). In the SP, we
used only chemical reagents for the crops. In the AP, we used 500 kg/10 a (fresh weight) of the sludge fertilizer
and chemical reagents for the crops. The amount of nitrogen, phosphorus and potassium applied to each plot was
designed on the basis of the fertilization standard shown on the Saitama prefecture’s web site. The concentration
of total cadmium in the crop, 0.1 mol/L HCI soluble-Cd in the soil after each of the harvests were measured by the
inductivity coupled plasma mass spectrometry (ICP-MS). As a result, the soil in the AP after the harvests has
indicated a high concentration of the total-Cd compared with the soil in the SP since winter 2011. The
concentration of total-Cd in the soil (from summer 2009 to summer 2018) showed significant increasing trend in
the AP. But the concentration of 0.1mol/L HCI soluble-Cd changed constantly. We thought that it was because
cadmium was changed into the 0.1 mol/L HCI insoluble-Cd in the soil. The concentrations of cadmium in spinach
(winter in 2017) and carrot (summer in 2018) were less than that of the CODEX standard. Probably, the
concentrations of cadmium in crops will keep low until the amount of the 0.1 mol/L HCI insoluble-Cd in the soil
arrives at the critical point. We consider that it is necessary to be conducted further monitoring of the transition of
Cd in the soil until that point.

Key words sludge fertilizer, continuous application, cadmium
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