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Table 1  Properties of sludge fertilizer

Item Unit Content Item Unit Content
Total nitrogen %Y 5.8 Moisture %) 11.2
Total phosphoric acid” %% 4.7 Total copper mg /kg 329
Citric acid-soluble phosphoric acid® %% 2.2 Total Zinc mg kg 1038
Total potassium®’ % 0.4 Carbon to nitrogen ratio - 6.3
Total calcium® %) 1.4 Total cadmium® mg /kg 2.8D
Organic carbon %" 36.0 Acid-solubility -cadmium® mg /kg 1.8

a) Mass fraction

b) Content as P,Oj5

¢) Content as K,0

d) Content as CaO

¢) Content of cadmium dissolved with aqua regia

) 4.9 mg/kg in the dry matter

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

Table 2 Properties of reagent

Ammonium dihy drogen Potassium

ftem Unit - Urea phosphate chloride
Total nitrogen 0,2 46.1 12.0 -
Total phosphrus” /R 61.0 —
Total potassium®’ %Y — — 63.1

a) Mass fraction
b) Content as P,O5
¢) Content as K,O

(2) TEOELFM:

AR Y B2 — AW (B ERIW-E) CHEEL7z. HHEOREIIEREARS L Thy, LRI
{EThsd. 1 FHEEIS 11 FHEEETO LEOBELFEMEDS D, pH, EXEE 3% (EC: Electrical
Conductivity, LA T EC &507), BA 4 2 Hi%¥ & (CEC : Cation Exchange Capacity, UL T CEC &5297), %
25 (TN: Total Nitrogen, LA T TN &F097), k342 E (TC: Total Carbon, LA T TC &F29), ARMEV AR, &
FAVENN L, ASHAMEA PR M OV 1) % Figure 1 1287,

pH 1%, T Cd BFERICHXDFEBENREN=D, pH 6~pH 7 L725151C, RERBItAS 3 4£H, 5
FH, 6 F B KON BICREEE AR M ONEA KA HWT pH A1 To72. 7THHLENG 11 £ H ZE
FTpH 6.4 FRE TLZEL THERB L TR, 114 B AR, 12 42 H E1EE pH 6.0 fHTIC T3> T5.

EC (1, #BRBAAALLEE, 0.1 mS/cm~0.2 mS/cm OFiPH T LRI ZRL TH2ZEn D, 64 H D ZELIE,
EREBIELTERL TOaiiiE 7 =y AR JRFICET LR, EAHEOEECT 0.1 Aifs TLEL
TFHERBZRL TS,

BRNRED /BRI, HUDBEHERAFREHI B W CRRY LICB I 2R VAR S A O BEMA 1 100 g
W720 10 mg LA E 100 mg UL FEEDHHIVTODDIZKL T, ERBIAARE) S 10 mg LU R THEE L Tu=Z e
5, DABEIEEIO TR & A2 FIRE L 72 L 25, 8 - HAVELAREIE 10 mg LA EAHERR L T4,

11 45 B E 1M BB OB L R0 MR LT- L2 A, T HEEY AR FEUE (B £ IR) O lcfisin - T v
HIEEASELLC, THh OZZHAMEIE AL 3 Aoy GTHAMEINE, ZRHNEA K, ZRHNEE 1) D56, Atk
TDEG DIV ME RS ST T2, Bile~ 7 1D LEFIE T 528K, REPEEILD T 2D W EE
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Figure 1 Transition of the characteristics of the soil
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(3) BRI DAL

BRI | SRR O 4 m2 (5 2 mxHE 2 m) EL, T5TRIEEHIEF X & OB 2 n 2 2 S D3k

4 ABRX R E LT

(4) HEfEERE

11 HERBEZNERTL YT RN 12 B EfE= D0 Ofiita% it % Table 3-1 & X Table 3-2 (&oRL7=. fiafE

At REEEEIEANE (R IR) 225 (kG L.

TGIRAEEHZE, EIRARE 0> T4 8 o fR i~ DB FEA- Il 272012, s &0 ERRO B 2244/ 500~
1000 kg/10 a LLTW DY ATEARNHD, —MAIC 1 /E27-0 500 ke/10 a F2EE i AL C050 . 2, Wiy
F-EHER A A L= i5 R REAE  L7- 54, 10 pH MR T 9510, Zibns, 4 40 Z/E0S 11 4£H
ZAEETORBRICEBNT, 1 fEHTZVDOIGIEAEEIOEH &% 500 kg/a EL7-. LnLedin, A ERO HO—
D THD THEA~OERE AR T DIIIMERGIRAEE R O A RIT AR AR, AR 12 4 5 EZAFE
(BRI DB TR O &I 1 7E24720 750 kg/10 a EL7-. {BIRIEEIOZEFZR OB R, AifEETOINE
ZEELUTAIEIZ20%, HIEIT40 %L L CEFEOR D EEAR L, RESITOWTUIRFELHOTHITEL .

DABEIZONTIE, HIJHEHE AR S 21381 20 2 B0 VMR O SE AR T RAE (10 mg/100g 772 1) %-ifs
o IR LTz, 72, IR CHDIHIRIEEHIIR LB EL, GA THIUEMEY AR OMEZ S FHH
W, ITRIZOWTE, FERIEYRHALEEOLIBVREI L. ods, TR ETOMBRIZBIT D iL/REA Table

4 | ZRLTz.

Table 3-1 The fertilization amount (spinach in winter 11th)

" Amounts  Components (g/4 m’) Amounts  Components (kg/10 a)
Types of fertilizer

(g4m?> N P,0; K, 0 Cd (kg/10 a) N P,0O; K,0 Cd
<Sludge-fertilizer-application plot (AP)>
Sludge fertilizer 2000 115 95 9 57 500 288 237 22 14
Urea 123 57— - = 31 14.3 - =
Potassium chloride 100 — — 63 — 25 — 158 —
Total 172 95 72 5.7 43.0 237 18.0 14
<Standard plot (SP)>
Urea 133 61 — - = 33 15.3 - -
Ammonium dihydrogen phosphate 155 19 95 - = 39 47 237 — -
Potassium chloride 114 — — 72— 29 — 180 —
Total 80 95 72 — 20.0 237 18.0 —

Table 3-2 The fertilization amount (carrot in summer 12th)

. Amounts Components (g/4 m?) Amounts Components (kg/10 a)
Types of fertilizer

(g4m*) N P05 K,0 MgO Cd (kg/10 a) N P,0; K,0 MgO Cd
<Sludge-fertilizer-application plot (AP)>
Sludge fertilizer 3000 164 142 12 — 85 750 409 35.6 3.1 — 21
Urea 23 11 — — - = 5.7 2.6 — — - =
Potassium chloride 82 — — 52 - = 20 — - 129 - -
M agnesium sulfate 100 — — — 33 — 25 — — — 84 —
Total 174 135 64 33 85 436 356 160 84 2.1
<Standard plot (SP)>
Urea 136 63 — — - = 34 157 — — - =
Ammonium dihy drogen phosphate 109 13 67 — - = 27 33 166 — - =
Potassium chloride 101 — — 64 - = 25 — — 160 — —
M agnesium sulfate 100 — — — 33 — 25 — — — 84 —
Total 76 67 64 33 — 19.0 16.6 160 84 —
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Table 4 The fertilizer application log of the test plots

Year <Sludge-fertilizer-application plot (AP)> <Standard plot (SP)>
Season Types of fertilizer Amounts Components (kg/10 a) Amounts Components (kg/10 a)
Crop (kgl0a) N P,0; K,0 Ccd (kgl0a) N P,0, K,0 Cd
2009  Sludge fertilizer 332 11 17 1 1.2 — — — — —
Summer Ammonium sulfate 52 11 — — — 104 22 — — —
Carrot Potassium dihydrogen phosphate 3 — 2 1 — 36 19 12 —
Potassium chloride 28 — — 18 — 12 8 —
Total 22 19 20 1.2 22 19 20 —
2009  Sludge fertilizer 302 10 16 1 1.1 — — — — —
Winter Ammonium sulfate 47 10 — — — 95 20 — — —
Spinach Potassium dihydrogen phosphate — — — — — 30 — 16 10 —
Potassium chloride 27 — — 17 — 12 — — 8 —
Total 20 16 18 1.1 20 16 18 —
2010  Sludge fertilizer 227 8 12 1 0.8 — — — —
Summer Ammonium sulfate 36 8 — — — 71 15 — — —
Spinach Potassium dihydrogen phosphate — — — — — 23 12 8 —
Potassium chloride 15 — — 9 — 3 — — 2 —
Total 15 12 10 0.8 15 12 10 —
2010 Sludge fertilizer 181 6 9 1 0.7 — — — —
Winter Ammonium sulfate 28 6 — — — 57 12 — — —
Qing  Potassium dihydrogen phosphate 5 — 3 2 — 23 — 12 8 —
Potassium chloride 15 — — 10 — 6 — 4 —
Total 1 12 12 0.7 12 12 12 —
2011  Sludge fertilizer 227 8 12 1 0.8 — — — —
Summer Ammonium sulfate 33 7 — — — 57 12 — — —
Turnip Potassium dihydrogen phosphate 6 1 — — 24 3 15 — —
Potassium chloride 22 — — 14 — 24 — — 15 —
Magnesia lime (pH adjustment) — — — — — 35 — — — —
Total 15 15 15 0.8 15 15 15 —
2011  Sludge fertilizer 483 16 25 2 1.8 — — —
Winter Urea 22 10 — — — 43 20 — — —
Spinach Potassium dihydrogen phosphate 1 — 1 1 — 50 — 26 17 —
Potassium chloride 25 — — 16 — 1 — — 1 —
Slaked lime (pH adjustment) 176 — — — — 216 — — — —
Total 26 26 18 1.8 20 26 18 —
2012 Sludge fertilizer 500 17 26 2 1.8 — — — —
Summer Ammonium sulfate 65 14 — — — 80 17 — — —
Carrot Ammonium dihydrogenphosphate — — — — — 42 5 26 — —
Potassium chloride 29 — — 18 — 32 — — 20 —
Fused magnesium phosphate 50 — 10 — — 50 — 10 — —
Total 30 36 20 1.8 22 36 20 —
2012 Sludge fertilizer 500 17 26 2 1.8 — — — — —
Winter Ammonium sulfate 71 15 — — — 71 15 — — —
Spinach Ammonium dihydrogenphosphate — — — — — 42 5 26 — —
Potassium chloride 26 — — 16 — 29 — — 18 —
Fused magnesium phosphate 50 — 10 — — 50 — 10 — —
Total 32 36 18 1.8 20 36 18 —
2013 Sludge fertilizer 500 17 26 2 1.8 — — — — —
Summer Ammonium sulfate 81 17 — — — 80 17 — — —
Carrot Ammonium dihydrogenphosphate — — — — — 42 5 26 — —
Potassium chloride 29 — — 18 — 32 — — 20 —
Fused magnesium phosphate 50 — 10 — — 50 — 10 — —
Total 34 36 20 1.8 22 36 20 —
2013 Sludge fertilizer 500 17 26 2 1.8 — — — — —
Winter Ammonium sulfate 87 18 — — — 71 15 — — —
Spinach Ammonium dihydrogenphosphate — — — — — 42 5 26 — —
Potassium chloride 26 — — 16 — 29 — — 18 —
Fused magnesium phosphate 250 — 25 — — 250 — 25 — —
Slaked lime (pH adjustment) 196 — — — — 2189 — — —
Total 35 51 18 1.8 20 51 18 —
2014 Sludge fertilizer 500 17 26 2 1.8 — — — —
Summer Urea 23 11 — — — 30 14 — — —
Carrot Ammonium dihydrogenphosphate — — — — — 42 5 26 — —
Potassium chloride 23 — — 14 — 25 — — 16 —
Fused magnesium phosphate 291 — 58 — — 33 — 7 — —
Slaked lime (pH adjustment) — — — — — 196 — — — —
Total 27 84 16 1.8 19 33 16 —
2014 Sludge fertilizer 500 17 26 2 1.8 — — — —
Winter Urea 25 11 — — — 34 16 — — —
Spinach Ammonium dihydrogenphosphate 71 9 43 — — 36 4 22 — —
Potassium chloride 26 — — 16 — 29 — — 18 —

Total 37 70 18 1.8 20 22 18 —
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Table 4 continue

Year <Sludge-fertilizer-application plot (AP)> <Standard plot (SP)>
Season Types of fertilizer Amounts Components (kg/10 a) Amounts Components (kg/10 a)
Crop (kgl0a) N P,0; K,0 Cd (kgl0a) N P,0; K,0 Cd
2015 Sludge fertilizer 500 17 26 2 1.8 — — — — —
Summer Urea 23 11 — — — 30 14 — — —
Carrot Ammonium dihydrogenphosphate — — — — — 42 5 26 — —
Potassium chloride 23 — — 14 — 25 — — 16 —
Slaked lime (pH adjustment) 196 — — — — — — — —
Total 27 26 16 1.8 19 26 16 —
2015 Sludge fertilizer 500 17 26 2 1.8 — — — — —
Winter Urea 21 10 — — — 15 7 — — —
Spinach Ammonium dihydrogenphosphate 72 9 44 — — 109 13 67 — —
Potassium chloride 26 — — 16 — 29 — — 18 —
Total 35 70 18 1.8 20 67 18 —
2016  Sludge fertilizer 500 17 26 2 1.8 — — — — —
Summer Urea — — — — — 30 14 — — —
Carrot Ammonium dihydrogenphosphate 89 11 54 — — 42 5 26 — —
Potassium chloride 23 — — 14 — 25 — — 16 —
Total 27 80 16 1.8 19 26 16 —
2016  Sludge fertilizer 500 17 26 2 1.8 — — — — —
Winter Urea 36 17 — — — 32 15 — — —
Spinach Ammonium dihydrogenphosphate — — — — — 43 5 26 — —
Potassium chloride 26 — — 16 — 29 — — 18 —
Total 33 26 18 1.8 20 26 18 —
2017 Sludge fertilizer 500 17 26 2 1.8 — — — — —
Summer Urea 23 11 — — — 30 14 — — —
Carrot Ammonium dihydrogenphosphate — — — — — 43 5 26 — —
Potassium chloride 23 — — 14 — 25 — — 16 —
Total 27 26 16 1.8 19 26 16 —
2017 Sludge fertilizer 500 17 26 2 1.8 — — — — —
Winter Urea 36 17 — — — 32 15 — — —
Spinach Ammonium dihydrogenphosphate — — — — — 43 5 26 — —
Potassium chloride 26 — — 16 — 29 — — 18 —
Total 34 26 18 1.8 20 26 18 —
2018 Sludge fertilizer 500 17 26 2 1.8 — — — — —
Summer Urea 23 11 — — — 30 14 — — —
Carrot Ammonium dihydrogenphosphate — — — — — 43 5 26 — —
Potassium chloride 23 — — 14 — 25 — — 16 —
Total 28 26 16 1.8 19 26 16 —
2018  Sludge fertilizer 500 29 24 2 1.4 — — — — —
Winter Urea 31 14 — — — 33 15 — — —
Spinach Ammonium dihydrogenphosphate — — — — — 39 5 24 — —
Potassium chloride 25 — — 16 — 29 — — 18 —
Total 43 24 18 1.4 20 24 18 —
2019 Sludge fertilizer 500 29 24 2 1.4 — — — — —
Summer Urea 10 5 — — — 31 14 — — —
Carrot Ammonium dihydrogenphosphate — — — — — 39 5 24 — —
Potassium chloride 22 — — 14 — 25 — — 16 —
Total 34 24 16 1.4 19 24 16 —
2019 Sludge fertilizer 500 29 24 2 1.4 — — — — —
Winter Urea 31 14 — — — 33 15 — — —
Spinach Ammonium dihydrogenphosphate — — — — — 39 5 24 — —
Potassium chloride 25 — — 16 1.4 29 — — 18 —
Total 43 24 18 1.4 20 24 18 —
2020 Sludge fertilizer 750 41 36 3 2.1 — — — — —
Summer Urea 6 3 — — — 34 16 — — —
Carrot Ammonium dihydrogen phosphate — — — — — 27 3 17 — —
Potassium chloride 20 — — 13 — 25 — — 16 —
Magneiumu sulfate 25 — — — — 25 — — — —
Total 44 36 16 2.1 19 17 16 —

a) The average value of the two district for changing the amount used by each of the experimental plot
(SP-1:240 kg, SP-2:196 kg)

(5) #H5i7ik

HBEOMEEEIE Table 5 DEFY. HifEi, £5RBRXDFE 59 12 kg Z48I2HY, Table 3-1, 3-2 O lEF%E
WZUIED>TEB Nz TREA L, SRR IHFITHAM L. 7ok, R BRX O 1 m Oy (T —
RTTUINZIE, EERORARZ TSR CEI S TRIARLT-. £0%, BHFE O CRSH 15 em £ THHEL
7-.
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IR S DRNIAT > 72, ST ONRFEOE BPERE AR ELIZ ATV ARHl AL, TREK) 15
cm ETHHFEL TREAZTHITROL%, RBRXNE 9 4 (&K 20 eom) MR T —# —7 —7 I Laniz
Ml ZFETEL7C.

Table 5  Cultivation summary

Spinach Carrot

Species Mirage Koigokoro
Fertilization 2019.11.15 2020.5.12
Pesticide application 11.15 5.11
Seeding 11.21 5.22
Thinning (first) 2020.1.9 7.7
Thinning (scond) — 7.16
Harvest 2020.3.18 10.1
Cultivation period 118 days 132 days

(6) TEMIRDHTALER

ROV YT OREE (AR ZINFEL 718, TEALWEEL, EMROEEZR B X EICHE L. EbIZ,
AT BB L CRBRIX e D 1 m? 53 42T, JKIEK, AL RBUKDINEIZHESL, T AT HIRFE LT
BB LR AT C 65 °CT— B ML L.

=2V UNTODWTUIRIZ DWW A KGEKR THWEEL, Iy 78a T 2 - T EARER (RTEE) 12
gL, T N0 EEZHRBRKEICHE L. SOICOMHREIE L TRERIX ko 1 m? 452 Tx, KGEK,
AF LAWK DNEI B, FEH TN T AZE T H RFLER L7 B RRRER T 65 °CT— Rz, R
LTI 7 RE T2 W T BIRT L7, @R EEERHZ T 65 °CT—B& i L7z,

R LT REHE HBAE 500 pm D 550\ E @i 35 E TH L (ZM200:Retsch 27— —[El#55 6000 rpm)
Tl ootk Lz,

(7) VEMIRDIIRIT Lo Hr

OYBTERER 0.5 g ICHEEE 5 mL K ONEER /KK 2 mL 2Nz ~A 270l /o fifk @ (Multiwave 3000:Perkin
Elmar) T/ fiE'? L7=b D% 50 mL IZEAL, ICP E &/ #14 & (iCAP RQ :Thermo Fisher Scientific)  F T
HELT.

(8) B H-EED /34T

I RERS , WM 38 256 A MR 1 I KO B LU 7=, 43R BR K OAEM IR O/ W R IR L 7= 35 AT &[]
CakBR X 1 m2 O WYKL O H R OFE 5 23FrdkD, 8128 (FFE 50 mm X £E 250 mm) & FHWVTREDNHK
15 cm £ CERIR, IRA L7z, B EEZRERE VT 35 °)CT—Mizit%, BIHE 2 mm D520 Z@ilL7cb D%
AT AR LT.

TR ORHIRIT AL, HEE 0.5 g 12, MEEEK 10 mL, WER(L/KSEAR 3 mL, KO ALKFEEEK 5
mL 2Nz, ~ A7 R E I L0 i LaEHE IR & LTz, JIE T ICP B & @I s v T 72,

HEmR fI AR AF, 132 10 g 12%FL 0.1 mol/L HC1 50 mL Z01%, # 30 °CITfR B35 1 IR EHL T
FHHH U7 3UEHRIZ DWW T ICP B & AT i & - CHIEL 72190,
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3. HWRRUBE

1) &fERoLovyn

(MW IEMAEDOIE, HFEOLEBE

11 B AAERT LD OfE R % Table 6 (2R LT,

I T, B IRAREHIG A X C 12.1 kg, FEHEX T 13.0 kg THY, HEUER x4 HIG TR ARG A X DU B a5k
1393 ThH-o7-.

RV TBR O HRIT LPELNE, IGURIEEH X T 0.055 mg/kg, £EHEX T 0.042 mg/kg Th-o7e.

Fio, ROV YT RO TIRIT LIREEIZOWTHE XA HERLIL2A, {GIRNEEHE X T 0.485 mg/kg, 1%

HEXC 0.334 mg/kg THY, (GIEAEEHEH XA BEIZE WS R Tho7 (p=3.3X104).

1 B2 S 11 4FE B OAEOILEDOHER A Figure 2 [ZRLT-.

YEMR DB D AT L EIE Figure 3-1 (27892380 Codex ZEHEME' (0.2 mg/kg) (2L TR R E
THERE L Qe VHTEIERIO RIS LR L T O I RID AR EEDZE{RIL Figure 3-1 12372389
R EFITE DLZARBDBLN T,

Table 6 Yield of spinach (edible portion) and Cadmium concentration (winter 11th)

Unit Test plot-1 Test plot-2 Average  Yield index® Signtigsctance
<Sludge-fertilizer-application plot (AP)>
Fresh weight kg 11.75 12.35 12.05 93
Cadmium concentration (fresh matter) mgkg 0.054 0.057 0.052 0.058 0.055
Cadmium concentration (dry matter) mgkg 0.47 0.49 0.47 0.52 0.48 - Signiﬁcanceb)
<Standard plot (SP)>
Fresh weight kg 13.80 12.15 12.98 100
Cadmium concentration (fresh matter) mgkg 0.042 0.042 0.042 0.042 0.042
Cadmium concentration (dry matter) mgkg 0.35 0.35 0.32 0.32 0.33

a) Yield of Standard plot was indexed as 100
b) It was significantly different for standard plot (two-way ANOVA 5 % of both sides levels of significance, n=4 (2x2) (repetition x number of
samples))

BAP aosSp

Year

Figure 2 The yield of the spinach in winter (Note: 2nd year (qinggengcai))
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Year Year
Figure 3-1 Cd concentration (content in the fresh Figure 3-2  Cd concentration (content in the dry

matter) in spinach (Note: 2nd year (qinggengcai)) matter) in spinach (Note: 2nd year (qinggengcai))

(2) B L IED AR L

11 4 B A&AERT L YD1 580D 0.1 mol/L HCI-Cd, pH (H,0) & Y EC 43 #r L7=#& % Table 7 |Z7"L
72. 0.1 mol/L HCI-Cd I, V5V AEEHE FH X1X 0.32 mg/kg, FEAEX L 0.20 mg/kg TV, {HIRIREHGE H X CH
BElZmh-orz (p=1.9X107%).

Table 7 Characteristics of cultivated soil in winter 2019

Unit Test prot-1 Test prot-2 Average Slgnilsctance
<Sludge-fertilizer-application plot (AP)>
0.1 mol /L HCI-Cd" mgkg 0.32 0.31 0.33 0.33 0.32 Significance”
pH (H;0)" 6.1 6.1
EC® mS/cm 0.10 0.10
<Standard plot(SP)>
0.1 mol /L HCI-Cd mgkg 0.21 0.20 0.20 0.21 0.20
pH (H,0) 6.2 6.2
EC mS/cm 0.14 0.14

a) Content of cadmium dissolved with 0.1 mol/L hydrochloric acid in the dryingsoil
b) Soil pH determined on 1 : 5 (soil : water) suspensions with a glass electrode, n=2
¢) Soil electrical conductivity determined on 1 : 5 (soil : water) suspensions with an electricalconductivity meter, n =2

d) It was significantly different for standard plot (two-way ANOVA 5 % of both sides levels of significance, n=4 (2x2) (repetition X number of
samples) )

2) BEfE=2PY

(M IEMAEDOIE, HFEOLEBE

12 0 BEE=0 D0 OfER% Table 8 1T/RT.

IR, GUREEHE X T 12.2 kg (GEET 6.8 kg, RES 5.4 kg), FEHEX T 8.8 kg (FEH 4.8 kg, HRE6 4.0 kg)
THY, INEFEHUT 142 GET 142, BER 134) Thotz. =2V BT OARIT MM, 15TRIEHE X
THRHD 0.041 mg/kg, 8B 0.051 mg/kg THY, HEAEX THRAL 0.017 mg/kg, HEB 0.021 mg/kg TH-o7z.

FTo, SUVURED T O ARIT ARFEEICOWTH R A LT 2 A, TETRIEEHE X CHRES 0.42 mg/kg,
BEYD 0.41 mg/kg, FEUEX CHRHS 0.16 mg/kg, HEHB 0.17 mg/kg THY, RER (p=1.7 X 108), ZEXE (p=4.5 X 10°)
DML CTHTRAEEHX 25 BB RE R T o7z,

1 FEHS 12 F BIZBIT 5 EAEOINEDOHER % Figure 4-1 (B£57) , Figure 4-2 (FRE) (T~ L72. 12 4F HIZ
FEFEL DD I R DM o B CRRBRIX IR N T HD, BEERNICHE LRV E TR -T2, ZOHDAERLH
FYRLIpD o272, FERERIFIFEZ AR B2 NEE R L Ao o7, TBIRIREHEH XI1E 11 45 B DI &
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[FIFEEECTHoT=.

HRIHHAD Codex FLHEE' (0.1 mg/kg) T RO OV TED BN TEY, = VLB FOARIT
LPRFETX Figure5-1 (2R LT, AREO I RIT AJR X Codex FEVEEICKIL, RV REETHER L QW =, {518
Bt HIZ LD =2 i ORI MR EOHER I3 Figure 5-2 (2 Liz. {5IRAREHIEH KIZk W TR
AREROFZ H AR I LY FEITHEET 0.410 mg/kg, B 0.416 mg/kg THY, HiIFE 11 4 H OHEES 0.268 mg/kg,
FREB 0.206 mg/kg LELIE T H LTI ER LTV,

Table 8 Yield of carrot and Cadmium concentration (summer 2020)

Part Unit Test plot-1 Test plot-2  Average Yield index®  Significance test
<Sludge-fertilizer-ap plication plot (AP)>

Root kg 10.25 10.30 10.28 103 -
Fresh weight Leaf kg 5.80 5.60 5.70 95 -

Total kg 16.05 15.90 15.98 100 -

o ob)

Cadmium concentration (dry matter) Root mgkg  0.13 - 0.12 0.12 012 0.12 Pending

Leaf mgkg 0.19  0.19 0.19  0.19 0.19 Signiﬁcance°>

Root mgkg 0.012 0.012 0.014 0.014 0.013 -

Cadmium concentration (fresh matter)
Leaf mgkg  0.023  0.024  0.024 0.025 0.024 -

<Standard plot (SP)>

Root kg 9.65 10.35 10.00
Fresh weight Leaf kg 6.20 5.85 6.03
Total kg 15.85 16.20 16.03

Root mgkg 0.10  0.11 0.08  0.08 0.10

Cadmium concentration (dry matter)
Leaf mgkg 0.17 0.17 0.13  0.14 0.15

Root mgkg  0.013 0.013 0.022 0.022  0.017

Cadmium concentration (fresh matter)
Leaf  mgkg 0.010 0.010 0.017 0.017 0.014

a) Yield of Standard plot was indexed as 100
b) It was pending decision to be significantly different for Standard plot and for interaction (two-way ANOVA 5 % of both
sides levels of significance, n=4 (2x2) (repetition xnumber of samples) )

c) It was significantly different for standard plot (two-way ANOVA 5 % of both sides levels of significance, n=4 (2x2)
(repetition x number of samples) )

20.0 20.0
EAP osSp BAP oSsP
15.0 15.0 A
¥ ¥
= 100 1 T = 100 -
2 2
- -
50 50 -
0.0 - 0.0
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
Year Year

Figure 4-1 The yield of the carrot (leaf) in summer  Figure 4-2 The yield of the carrot (root) in summer

(Note: 2nd year (spinach), 3rd year (trunip)) (Note:2nd year (spinach), 3rd year (trunip))
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Figure 4-3 The yield of the carrot (total) in summer
(Note: 2nd year (spinach), 3rd year (trunip))
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Figure 5-1 Cd concentration (content in the fresh Figure 5-2  Cd concentration (content in the dry

matter) in carrot (Note: 2nd year (qinggengcai)) matter) in carrot (Note: 2nd year (qinggengcai))

(2) B L IED AR L

B+ 4RI A, 0.1 mol/L HCI-Cd, pH (H,0) M (Y EC D434 #E % Table 9 (/R L7z,

BRIV LRI, HIRILEHEH X1 0.58 mg/ke, RAEXIE 0.42 mg/kg T, HIRALEHE H XA IR
o7z (p=2.1X107).

0.1 mol/L HCI-Cd (%, V5URAERHiEH X1% 0.33 mg/kg, FEHEXE 0.20 mg/kg THY, HIRAEEHEH X AE &
(o7 (p=9.1X10) .
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Table 9 Characteristics of cultivated soil in summer 2020

Unit Test prot-1 Test prot-2 Average  Significance test
<Sludge-fertilizer-application plot (AP)>
Total-Cd? mg/kg 0.58 0.58 0.59 0.58 0.58 Significance®
0.1 mol/L HCI-Cd® mgkg 0.33 0.31 0.34 0.34 0.33 Significance
pH (H,0)¢ 6.0 5.9
ECY mS/cm 0.14 0.14
<Standard plot (SP)>
Total-Cd® mgkg 0.41 0.43 0.42 0.42 0.42
0.1 mol/L HCI-Cd® mgkg 020 0.20 0.21 0.20 0.20
pH (H,0)¢ 6.1 6.2
ECY mS/cm 0.08 0.07

a) Content in the dry matter

b) Content of cadmium dissolved with 0.1 mol/L hydrochloric acid in the drying soil

¢) Soil pH determined on 1:5 (soil : water) suspensions with a glass electrode, n =2

d) Soil electrical conductivity determined on 1:5 (soil : water) suspensions with an electricalconductivity meter, n=2
e) It was significantly different for standard plot (two-way ANOVA 5 % of both sides levels of significance,

n=4 (2x2) (repetition xnumber of samples))

3) BEithtiRPDAH FIHLOHRE

(1) B HBoOSIRIT LRE

B 3D 4RI LR E OHER % Table 10 127~k L7=. 72, 0.1 mol/L HCI-Cd #2E DO HER L EH 1T Figure
6-1 (JEIRAEEH I X) , Figure 6-2 (FEHEX) [ZRL7=.

THIRNERH G X & OFEHEX. DR RID LY EDHERR I OW TR 2R T 5720, o0 X2
B, 1 FRBEILORE A (BIEDLROBAEETORINEIL 12 7 H L) IZxT A RIV ARED
I BLRNR AT 2 1T GRIENR O B TR O p EIZKVFHIL 72 (MR K YE 5 %) (Table 10) . 2020
AEE VB E Co7E TR IEEH i A XK1 E ST (p=3.00 X 10-4) 2338 HAL, FEUEX L T REEIH (p=1.42 X 104)
DR BT,

TG TR NI A X % ONEHE X DRIy AR EA L7222 4, AL 14 B BAEDLIG TR IR EH A X
PIEHEX IV A EIZEL > TRY, 20T 2012 FEEUR, B Rb O L0 LR FERROE R T
%, ZAUE, THTRIEEH KB TR AEE R SR DO I RIT AO B &S, (EMROINFEIC LD L I RIT LD
BEIA~DEFL L ELOS S\, BRIV LSBT DA HDAY, FEHEKITALE RO AR IY L
FRINTRNZEEIRL TV,
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Table 10 Changes in the total-Cd concentration® of soil after harvest

p-value of single

Year Season Test Crops Ap” s . Significance test regression analy sis”
(mg/kg) (mg/kg) (difference between the Ap® Sp®)
processing)

Ist  Summer Carrot 0.51 (0.02)” 0.48 (0.03) Significance” - -
2nd  Summer  Spinach 0.52 (0.01) 0.49 (0.03) Significance — —
3rd  Summer Turnip 0.51 (0.02) 0.48 (0.02) Significance - —
4th  Summer Carrot 0.52 (0.02) 0.46 (0.03) Significance — —
5th Summer Carrot 0.53 (0.01) 0.46 (0.03) Significance — —
6th  Summer Carrot 0.57 (0.03) 0.47 (0.03) Significance p<0.05? 0.16
7th  Summer Carrot 0.57 (0.01) 0.46 (0.01) Significance p<0.01 0.06
8th  Summer Carrot 0.54 (0.00) 0.45 (0.02) Significance p<0.05 p<0.05
9th  Summer Carrot 0.61 (0.01) 0.46 (0.01) Significance p<0.01 p<0.05
10th  Summer Carrot 0.58 (0.03) 0.41 (0.03) Significance p<0.01 p<0.01
11th  Summer Carrot 0.58 (0.00) 0.42 (0.00) Significance p<0.01 p<0.01
12th  Summer Carrot 0.58 (0.01) 0.42 (0.01) Significance p<0.01 p<0.01

a) Content in the drying soil
b) Sludge-fertilizer-application plot
¢) Standard plot

d) The p -value which calculated from dispersion analysis for linear regression by examination start of each
experimental plot

e) Standard deviation (n=4 (2 X 2) (repetition X number of samples))

f) It was significantly different for processing examination section

(two-way ANOVA 5 % of both sides levels of significance, n=4 (2x 2) (repetition X number of samples))
g) It show that regression is significant in p < 0.05 (5 % of both sides levels of significance)

(2) B3 D 0.1 mol/L HCI-Cd DHER

B+ 0.1 mol/L HCI-Cd OHERE % Table 11 (Z/RL7Z. FTo, 2RIV AREOHERE L ESIZ Figure 6-1
(75 VRNEEHE X)) , Figure 6-2 (BEHEX) [Z/RLT=.

IGUENEHE FH X & OEHEX 0D 0.1 mol/L HCI-Cd DHERIZ DWW THHIm AR 35720, TN ZE DX

B LRI B 08 H (S RBROMIFREIL 6 - H LL72) 12535 0.1 mol/L HCI-Cd O#IE HLIAIF 7y
ﬁéﬁot(mlﬁldﬂﬁ@/\%ﬂz/%ﬁim p MEIZEORHE, WA AKAE S %) (Table 11). 12 4F H EAEHLET
DIGVRNERHE A X DEYFIIA E LY, EFMEmARO B (p=5.4X104). 10 FH EVE&T@%\%E&H#E;EJ
IRf U2 331 DTG VAR EHIE H X D[El i A B TR —E THER L QWD Th o722, Bk 2 [Bl(11 B4
TER N 12 4 H BAE) Ol @V MEZ R L, EFICEECT.

—J5, EHEX T, 3 FEEAMELIRE, 11 4F B AEE CTOSRBRERE AU BT D EIREI A B 720 T RRAE
MO HIVTNER, 12 FHEBEEE G ORI A B TRETHRL TWAHH Eleo7z. Ty
+480> 0.1 mol/L HCI-Cd #EEEAS 11 4= B 41F 0.20 mg/kg, 12 4= H ZA1E 0.20 mg/kg SHEUT 2 [ 3T ED M
DEBRFINZ BT DM S e U TRV WMEA R L2812 8D,

F7z, %b\ﬁ%:/%w: 11 4 B 4A4E 0.20 mg/kg, 12 4 H EAVEO 135D pH 1% EFC Table 7, Table 9 IZ/RL72
EX30, HIEAEEHE X pH 5.9~6.1, FEHEX pH 6.1~6.2 Li ELLEERL, (KVWMETH-T-.
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Table 11 Changes in the 0.1 mol/L HCI-Cd concentration® of soil after harvest

P-value of si
Significance test value of single

Year Season Test Crops Ap” $p% regression analysis"
(mgkg) (mg/kg) (difference between the ~ Ap® Sp®
processing)
— Start — 0.19 (0.01)°  0.20 (0.02) N.s." — —
Ist Summer Carrot 0.21 (0.01) 0.21 (0.02) N.S. — —
1st Winter Spinach 0.20 (0.003) 0.18 (0.01) Pendingg) — —
2nd Summer Spinach 0.19 (0.01) 0.17 (0.02) Pending — —
2nd Winter Qinggengcai  0.18 (0.02) 0.18 (0.01) N.S. 0.55 0.20
3rd Summer Turnip 0.19 (0.004) 0.18 (0.01) Pending 0.41 0.11
3rd Winter Spinach 0.20 (0.01) 0.17 (0.01) Signiﬁcanceh) 0.63 <0.05
4th Summer Carrot 0.19 (0.005) 0.15 (0.01) Significance 0.41 <0.01
4th Winter Spinach 0.21 (0.01) 0.17 (0.01) Significance 0.98 <0.01
5th Summer Carrot 0.20 (0.004) 0.16 (0.01) Significance 0.89 <0.01
5th Winter Spinach 0.22 (0.01) 0.16 (0.004) Significance 0.34 <0.01
6th Summer Carrot 0.20 (0.01) 0.15 (0.005) Significance 0.30 <0.01
6th Winter Spinach 0.21 (0.01) 0.15 (0.003) Pending 0.17 <0.01
7th Summer Carrot 0.15 (0.01) 0.11 (0.005) Significance 0.80 <0.01
7th Winter Spinach 0.16 (0.01) 0.11 (0.001) Pending 0.29 <0.01
8th Summer Carrot 0.19 (0.02) 0.12 (0.005) Pending 0.30 <0.01
8th Winter Spinach 0.17 (0.01) 0.11 (0.002) Significance 0.16 <0.01
9th Summer Carrot 0.21 (0.002) 0.14 (0.004) Significance 0.45 <0.01
9th Winter Spinach 0.27 (0.004) 0.17 (0.005) Significance 0.51 <0.01
10th Summer Carrot 0.27 (0.01) 0.17 (0.003) Significance 0.15 <0.01
10th Winter Spinach 0.27 (0.01) 0.16 (0.01) Significance <0.05 <0.01
11th Summer Carrot 0.25 (0.003) 0.15 (0.002) Significance <0.05 <0.01
11th Winter Spinach 0.32 (0.01) 0.20 (0.01) Significance <0.01 <0.05
12th Summer Carrot 0.33 (0.01) 0.20 (0.003) Significance <0.01 0.20

a) Content in drying soil

b) Sludge-fertilizer-ap plication plot

¢) Standard plot

d) The p -value which calculated from dispersion analysis for linear regression by examination start of
each experimental plot

e) Standard deviation (n=4(2x2) (repetition x number of samples))

f) N.S. was not significantly different for processing examination section

(two-way ANOVA 5% of both sides levels of significance, n=4 (2x2) (repetition X number of samples))

g) Pending was pending decision to be significantly different for Standard plot and for interaction

(two-way ANOVA 5% of both sides levels of significance, n=4 (2x2) (repetition X number of samples))

h) Significance was significantly different for processing examination section

(two-way ANOVA 5% of both sides levels of significance, n =4 (2x2) (repetition x number of samples))
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E -@-TotalCd  -4- 0.1mol/L HCI soluble Cd ] -O-TotalCd  -{d- 0.1mol/L HCI soluble Cd
2 0.60 o o T e-e-w g 0.60
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1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
Year Year
Figure 6-1 Cd concentration of cultivbated soil Figure 6-2  Cd concentration of cultivbated soil
(AP: Sludge-fertilizer-application plot) (SP: Standard plot)

(3) IRIVADAHME, FHLHLERVOERE

1 FEEHEE~12 FERFEREEORBRICBWT, MEIELIGRER KO DRIV L AR THLANM E, {E
WERR L= ZEIZID IRV LAOFRH LR, THA~OERE K O OIRIY LAEFEREA Table 12,
Figure 7 IZRL7z. W, BB A~OHRIT LAOA M &I, (GIRIEEHFFOARIY AEH &ITHRERX (4 m?) ~
O EEZRCCTHEIUZ. AEMIZLDIRIV AR LB, RIS DIFELT-EM DO I RIT LW,
IREDOZET, EHONEINEM T OHIRIVLAREZFCCHEMLE. THEAOHRIY AEH R, HIER
BHZED IR LOAM BEEMICEIDIRIVAOFRFL N L EOZEICIVE Uz, TEAO DRIV AOFERE
IREEIE, IRV LOHEREIZHRBRX Y7200 & ((F LOEES 15em, THEORIE 0.7 L1, #BIX (4m?)
WD +HERA 420 kg EL72) TRLUCHEH L.

VHIRAEEHIEH XTI, £BRICEB VT, IRIV LA &L TR L &N DN NG O AR
U LN IS T T AL DT80, {GIAEEOE I LD I RIT AA R EOINI o THEEE T ORIV LN
B ELMBATHHIENE ZHID. FERNEIZIBUWCTH B HHE DA RIT AR OB IME M 23588 HAL TV
%. 82 23 FEORERIZIT HIGTEREEHEH XD A R AA T &I 131.7 mg/ABRX (329 g/ha), WRIV L
FEIRE (WRIVLEHEREABRX HEENSF MU EG Eo B3R IR A0 EFIEE) X 0314 mg/kg &
Tpoi-.
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Table 12 Changes in the quantity of cadmium load by fertilizer, quantity of peculating due to the crops body, and

quantity of cadmium accumulation to the soil from the 1st year to the 12th year

Sludge-fertilizer-application plot (AP)

Standard plot (SP)

)

)

Quantity of cadmium® Concentr Quantity of cadmium® Concentr
ation of ation of
» Removal Accumula cadmium p» Removal Accumula cadmium
Load ©) tion®  accumulat Load ©) tion?  accumulat
jon® jon®
Year Season  Test Crops
(mg/plot) (mgplot) (mgplot) (mgkg)  (mgplot) (mgplot) (mgplot) (mgke)
Ist  Summer Carrot 4.84 0.39 445 0.011 0 0.37 -0.37 -0.001
Ist  Winter Spinach 4.40 1.18 322 0.008 0 1.34 -1.34 -0.003
2nd  Summer Spinach 3.30 0.72 2.58 0.006 0 0.96 -0.96 -0.002
2nd  Winter Qinggengcai  2.64 0.21 243 0.006 0 0.21 -0.21 -0.0005
3rd  Summer Turnip 3.30 0.17 3.13 0.007 0 0.20 -0.20 -0.0005
3rd  Winter Spinach 7.04 0.66 6.37 0.015 0 0.56 -0.56 -0.001
4th  Summer Carrot 7.28 0.73 6.55 0.016 0 0.68 -0.68 -0.002
4th  Winter Spinach 7.28 0.75 6.53 0.016 0 0.75 -0.75 -0.002
S5th Summer Carrot 7.28 0.46 6.82 0.016 0 0.34 -0.34 -0.001
S5th  Winter Spinach 7.28 0.73 6.55 0.016 0 0.53 -0.53 -0.001
6th  Summer Carrot 7.28 0.38 6.90 0.016 0 0.29 -0.29 -0.001
6th  Winter Spinach 7.28 0.65 6.63 0.016 0 0.42 -0.42 -0.001
7th  Summer Carrot 7.28 0.36 6.92 0.016 0 0.26 -0.26 -0.001
7th  Winter Spinach 7.28 0.71 6.57 0.016 0 0.59 -0.59 -0.001
8th  Summer Carrot 7.28 0.21 7.07 0.017 0 0.18 -0.18 -0.0004
8th  Winter Spinach 7.28 0.60 6.68 0.016 0 0.57 -0.57 -0.001
9th  Summer Carrot 7.28 0.28 7.00 0.017 0 0.24 -0.24 -0.001
9th  Winter Spinach 7.28 0.51 6.77 0.016 0 0.38 -0.38 -0.001
10th  Summer Carrot 7.28 0.33 6.95 0.017 0 0.20 -0.20 -0.0005
10th  Winter Spinach 5.38 1.00 438 0.010 0 0.51 -0.51 -0.001
11th  Summer Carrot 5.38 0.40 4.98 0.012 0 0.28 -0.28 -0.001
11th  Winter Spinach 5.38 0.67 4.71 0.011 0 0.53 -0.53 -0.001
12th  Summer Carrot 8.08 0.57 7.52 0.018 0 0.17 -0.17 -0.0004
Total 144.38 12.67 131.71 0314 0.000 10.568  -10.57 -0.025

a) It show every test plot 4 m’

b) Quantity of cadmium load by fertilizer = Total cadmium concentration of the fertirizer x Amount of the fertirizer appl

¢) Quantity of peculating due to the crops body = Yield (dry weight) xCadmium concentration (dry matter)

d) Quantity of cadmium accumularion to the soil = b) — ¢)

e) Concentration of cadmium accumulation to the soil = d) / Amount of test plot soil (420 kg)

B DA RIT NRE IOV, 14 B EVERMI DO FERME S B G E O HER A Table 13 } O Figure
TITRUT=. VBTRAERHiE X K OMEHEX DA Ry AR FEOBERREIE, 14 B 2 EDRH 13500 SEHIil 28 A
ELTC, Table 12 THRMULIZARIY AERIRE 2 RS M U7z, KT FERE S BRI EE — B CHE
BL W, —J7, TGTRARENE XX, BRamME s i U C SRR J7 AMEY VB m CHERE L Uz,
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Table 13 Changes in the actual total-Cd concentration and the theoretical total-Cd concentration®

of soil after harvest

Actual measurement Theoretical value

Year  Season C]:)i)ts APY sp? ApYY gpY°

(mg/kg) (mg/kg) (mg/kg)  (mg/kg)

Ist  Summer Carrot 0.51 ((),()2)ﬂ 0.48 (0.03) 0.51 0.48
2nd  Summer Spinach 0.52 (0.01) 0.49 (0.03) 0.52 0.47
3rd  Summer Turnip 0.51 (0.00) 0.48 (0.00) 0.53 0.47
4th  Summer Carrot 0.52 (0.02) 0.46 (0.02) 0.56 0.47
5th Summer Carrot 0.53 (0.00) 0.46 (0.00) 0.60 0.47
6th  Summer Carrot 0.57 (0.02) 0.47 (0.03) 0.63 0.46
7th  Summer Carrot 0.57 (0.00) 0.46 (0.00) 0.66 0.46
8h  Summer Carrot 0.54 (0.01) 0.45 (0.03) 0.69 0.46
9th  Summer Carrot 0.61 (0.00) 0.46 (0.00) 0.73 0.46
10th  Summer Carrot 0.58 (0.03) 0.41 (0.03) 0.76 0.46
11th  Summer Carrot 0.58 (0.00) 0.42 (0.00) 0.78 0.46
12th  Summer Carrot 0.58 (0.01) 0.42 (0.01) 0.81 0.45

a) Total-Cd concentration in the drying soil
b) Sludge-fertilizer-application plot
¢) Standard plot

d) This value is the theoretical total-cadmium concentration of soil when assuming
that there was accumulation of the whole quantity cadmium derived from fertilizer
to the surface soil of the test plots in a starting point in summer 2009

e) This value is the theoretical total-cadmium concentration of soil when assuming
that there was not accumulation of cadmium derived from fertilizer to the surface
soil of the test plots in a starting point in summer 2009

f) Standard deviation (n =4 (2%2) (repetition x number of samples))

—@—actual total-Cd concentration (AP)

—— actual total-Cd concentration (SP)

090 —
=X="theoretical total-Cd concentration (AP)
080 | A : — e
O~ theoretical total-Cd concentration (SP) o =X
-
0.70

0.60

total-Cd concentration (mg/kg)

Figure 7 Changes in the actual total-Cd concentration and the theoretical total-Cd concentration

of soil after harvest
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5. £F&&H

NEBFD A M Mo OV R DREPRA B2 Z B9 D A 72 L U C, TH IR 8 ] Ji I 7R 22 2009 4
F01T->TRY, BIRIEEHE H X & OYE TEAEEHE G FH O YEX 0 2 BRERXIZ, 11 4FH & EEL ThRyL Yy
Z, 12 AR HEMELL T=0 Dr w385 L, BT O BRIV AREOZAL K OVEMIR TR 0O A1 R 2 B 27
L7z, 11 F B ZAERU L YOS R O I RID AR, 15IEAREHX T 0.055 mg/kg, FEHEX T 0.042 mg/kg
THY, Codex FEVEME (0.2 mg/kg) (XL THEWE R Tho7e. £, RUL YT O RIT AR5 R
AEEHiE F X AMEAE X R L CH BICE OSSR TH- 72

=DV B RO HRIT APREENL, {5IRIEENE A X CHEES 0.051 mg/kg, RS 0.041 mg/kg, FEAEX CTHEL
0.021 mg/kg, R 0.017 mg/kg Th-o7o. AR THHRIBOIREIT Codex FEHEME (0.1 mg/kg) 12K L TR
fERCTHT-.

Flo, =V ORIV AREIZOWTHE KA LR LI 2 A, B & ORE O i 5T CYH JE ARk}
i XA BICEWFE R ThH -7, 12 8 BEE=0 U O 30 20 RI0 AR 1375 TR IEEHE H X3
FEEXZ LTl BEICE Do T2, HIREEHEH XKIZB W T= D O R IRy AR EITHER 0.410
mg/kg, HRi8 0.416 mg/kg THY, i (11 4FH) OFEES 0.268 mg/kg, RS 0.206 mg/kg LT HEA0MIZ E
HL =,

1A 25 12 4 H OB 3 O A RID AR FE & U8 0.1 mol/L HCI-Cd 2 EDHERB A fRITLI=LZA, 15
TRABEHE F X 0> 4 A7 R I i BE (X B I ) 27~ LR Y, JBIRAEEHI & A T 2RIV AN HHICE L T
HZENIRENTZ., — 5T, HIRAEEHE FH XD 0.1 mol/L HCI-Cd (22 Cik 10 4 H BEEE Tl —E IS+
DB MDRIIVTNZA, 10 4 B ZELARRIZIME A2 R L TR0, FRCEE 2 fE(1FHEAER N 12 43
HAE) OOHHEN BV MEZ R L QO FBIRIERHCE A T 2RIV AT HER CII A M EL G352
LIZID AL TNDEEZ BILTWS. LALZRAD, THTEAREHEH XIZI W T 10 £ H E/EET 6.4 (1T
LEL TV LT3 pH 23, 11 FF4AE 6.1, 12 £ H BAE 6.0 L A3 o72Z8I2ED, IRITANY 0.1 mol/L
HCL IZIET DIRIEL 2o T2 2D MEER /R LT E B 2 DD,

FEAEX DA AR LRI TECEE CHY, 0.1 mol/L HCI-Cd (Z2-2oW\W i 11 4 B &EE i i a
RUTWER, 12 4F H BIEZ & DT AL — EHERBIC (L LT, EEX OB HIc0 T, 11 43 EZAE
FT AT TRELTUWZpH S, 11 ERAE62, 124 EME62 L FRo7-281280, I5IRIEEHX EFEL
FHENDLARITLAN 0.1 mol/L HCl (ST DIRREL Itz bBE 2 7. Z D728, A [E THIE W THER | O fRHT
FERPFONTZA, pH OIK T ARTAUTRIFEETORE LBV, FEX O LRIV ATHEIEIZEDTIRIT A
DORHEB 72 N0 L, £, 1E®IRIE 0.1 mol/L HCI-Cd ZF55 Hi372, £3741 0 0.1 mol/L HCI-Cd &8
DI HEEZ LI,

B CHEAE L 7275 TRAREHR SR DA RIT LB B Ch DA M B, OVERE Fibs L2 S lC XD IRV LD Ff
HHLEND, TEICEHESN TSI T OIRIV LD BEFE I LI-L2A, BRI TFENEEE R T
—ELTHERR L Qe — 0, VHVERERHIE A X1, BRERfE L Hhi L C IERIMIE o> J7 AMEY ME A CHER L T .
T, BEELYSCBEOTEFER 0D, HEFEDOHRITAOK T EA~OBITRTRD NI EnbHE
IO ARIT LPMELITE ELRNZEIZEDb D EE 2 BT,

ZNFETOVHERIERIOFER X ~OHEH OFE R, INHESNIEH D Cd K O~ Cd DERIZ oW
THFIRBERNEF 2 5. LnLRRD, 1B HEA~OREIZ SOV T MRS ivicsidE 1
T, ABLE=H) T L OO ERDHD.
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Effect of Continuous Application of Sludge Fertilizer on Cadmium Absorption of the
Crop and Accumulation of Cadmium in the Soil (Continued Report)
- Winter 2019 and Summer 2020 -

ASAO Naoki!, MURAYAMA Kazuaki’?, MATSUO Shingo?,
KOZUKA Kenji*, ABE Fumihiro®

! Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department

2 Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department
(Now) Agricultural Chemicals Inspection Station

3 Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department
(Now) Fukuoka Regional Center

4 Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department
(Now) Kobe Regional Center

3 Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department

(Now) 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 2019 and carrot in summer 2020. 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 in winter 2019 (750 kg/10 a in summer 2020)
of the sludge fertilizer and chemical reagents for the crops. The amount of nitrogen, phosphorus and potassium
applied to each plot was designed based on the fertilization standard shown on the Saitama prefecture’s web site.
The concentration of total cadmium in the crop, acid-solubility-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 summer 2012.
The concentration of total-Cd in the soil (from summer 2009 to summer 2020) showed significant increasing trend
in the AP. The concentrations of cadmium in each crop harvested (from summer 2009 to summer 2020) in the SP
and AP were less than that of the CODEX standard. We consider that it is necessary to be conducted further

monitoring of the cadmium-transition in the soil from now on.

Keywords  sludge fertilizer, continuous application, cadmium

(Research Report of Fertilizer, 14, 141-161, 2020)



