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(12) Howpt, 2/SAMEDPLR D7 HorRat EOF R THY, ()X LVEH L. HorRat flilx, R
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B HERBR OB R UHRVIEL 2 EI X 10 BB O —ZE B IC I 5B bEbn st BE2R 11
ARLT, W NOBREHI W TS, FER F(9,10;0.05) % TElo7Zehb, F B K S%ITRBUCREHEIC
HRBLRETBOLeho?, e, BB ORMEEREN 0.7~2.5%THY, 2 TORBEOH T AR
FHIWEH CHAZLEMHER L.

2 BEMRERROBR

IR HTRRSY Mean sp? RSD? piE??
(%) (%) (%)
(A4 uk s C-P,0; 9.89 0.16 1.6 2.07
C-MgO 3.57 0.09 2.5 0.59
T TV ERE AR C-MgO 3.05 0.02 0.7 2.51
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5) F{9,10;0.05) : 3.02

2) RERAHEOBRTER

42) (1)~ 4 ORBREE R Oz 227 TSN ERRBU R OCFOBISERIITRLEL, HRo D
RRAETIHBRIEOFEEZZERREBOR A, LRIER P OVABEE (T-P,05) 28 79%EHbHIE
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ERTERREOERIER 3~15%ThY, {LEIERFOYABAER (T-P,05) D 15%BELE, HFIV LA
25 (T-Cd) D 11%, <EEMHEE 1 (C-Mg0) © W%DIETH-.

42) (5) ~(12) TROME EER 4 URLE. BEAPORS TE&EOLEHE Mean ix,
Median LiEIE—E L TRY, SANEOREEZ T CVvdol, LHLRREL, @A 0EHERE SD i, v
AMEIZL>THDLI NIQR IZHEUTRERELRL, ANECEELZIT Tz, ZOIEME, NIQR
FHEUEREE A2 LT Median LRI 1 IKRL, Horwitz 8 E 585107 HSD, HSD X 0.5 BT}
HSD X2 #FBICFRAR L. KOERWE& RS OREBRAE O NIQR i1 HSD X2 % TF[H-> T8,
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RBREHEH Z M lz|=2Y | 2[z[3” 3
REBEH RBREE H6%) REEREK S0 FREH BEmW)

(L ERAEREH

Mois 146 136 93 6 4 4 3

T-N 145 124 86 8 6 13 9

AN 143 115 30 16 11 12 8

T-P,0;4 140 111 79 8 6 21 15

C-P,0s 143 115 80 15 10 13 9

W-P,0; 143 122 85 12 8 9 6

W-K,0 145 126 87 9 6 10 7

C-MgO 137 113 82 10 7 14 10

T-As 68 57 84 5 7 6 9

T-Cd 85 72 85 4 5 9 11
(BEET U D

$-8i0, 67 62 93 2 3 3 4

AL 83 70 84 6 7 7 8

C-MgO 86 71 83 11 i3 4 5

1) 2RI FTIZ AR MARE (21=2) Yeo B B B OEE (%)

2) AT L ARG L (2z|3) Lino T SREBRE I R O OF| & (%)

3) zx:ﬂ:cl:é%"?ﬁﬁ%:*{%ﬁnegzl)&fxef:%ﬁﬁﬁiﬁ(&fﬁ%w%ﬂé}(%)

F4 EERBRABOKEHE
RERIEE  Mean” Median® Usy sp?  NIQRY  HSDY RSDy," Hog
(%mg/ke)” (Yomglkg) (%me/ke) (%,mgkg) (%,mpkeg) (%,mgke) (%)

({bRCREEL)

Mois 4.98 4.99 0.06 0.48 0.35 0.16 7.0 2.21
T-N 8.74 8.74 0.01 0.14 0.07 0.25 0.8 0.26
A-N 6.20 6.20 0.01 0.17 0.09 0.19 1.4 0.47
T-P,05 1033 10.35 0.02 0.25 0.10 0.29 0.9 0.33
C-P,0; 9.81 9.81 0.02 0.25 0.13 0.28 1.3 0.47
W-P,0;4 7.05 7.02 0.04 0.39 0.23 0.21 3.2 1.08
W-K,0 8.44 8.43 0.02 0.28 0.15 0.24 1.8 0.61
C-MgO 3.39 3.41 0.01 0.19 0.07 0.11 2.2 0.65
T-As 3.75 3.84 0.09 0.67 0.38 0.50 9.8 0.75
T-Cd 1.29 1.24 0.03 0.22 0.12 0.19 9.6 0.62
{FLEVNTOERE AR

8-8i0, 28.42 28.25 0.21 1.20 0.87 0.53 3.1 1.63
AL 48.60 48.70 0.17 1.46 0.76 0.70 1.6 1.08
C-MgO 3.20 3.17 0.04 0.32 0.21 0.11 6.6 1.95
1) 2EOESE 6) HorwitzlEIFR LVEON - FIgRr B FIERRE

2) RO RE 7) ENANENLIRO AR R

3) EEROPRIEOTRRENE 8) m SRRESBR D -HorRatfE

4) ZiROFEHRE 9) T-Ask UT-Cdidmg/kg, TOMOEZIE%

5) FEYE(LXA- Moy I e
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1 L FFBRONIQREHorwitzfE FE 22 O B R

X Mois ({LatEEA) 0O T-N ({krkies)

B AN (fhppas) ¢ T-P205 ({urkiRkh

& C-P205 ({LReiEsh e W-P205 ({LhipRsh)

O W-K20 ({krtfEsh) A C-MgO (fhrtiEsh)

= T-As (dLrgiRE) = T-Cd ({LrkEREH

+  SSI02 (VT WEREIEE) X AL (BEWiTWERE IR

A CM©O EINFOBEER) ~—— B % HorwitziE ER)
------- R (Horwitz£ £ ,%0.5) e e oo B2 (Horwitz {8 F3,%2)

3) B B OFERKAE DT
(1) {bREAEEL DK 4 (Mois)

B 146 RBRBNHLHE N H oKD Mois) ORBEEOEMSHFEZE 2-1 2R, LHHE 4.98%
& Median 4.99%I3FE—F U7, &7, R I EHEMEN-RRE|IISED 93%THY, FOSFITIEE
EHEHTThHoTe. ZOZEMS, ZBMUEEOBRREBIIZIOBB FECERLQWELEZHND.

(2) {bRRiEEhOEREE (T-N)

ZM 145 RBREPOLREVRS-HERLSE(T-N)ORBREBOEESHAEHE 222 RLE, LHE
8.74%% Median 8.74%}3—E L, NIQR 0.07%}% HSD 0.25%LV/hNESVME Thote, T, R I LEMESh
TeRBREIIRAEO 6% THY, TOHMAIRIZTEERFT Tholk, Z0IEMNE, BMLEEORERET

IORBHFEBEIIERLCWALELZBNS.

¥, SBBRELLI A - MEO BB O BB L AV ERBREOBRENRDY, WThb R | L5HE

ENLBRBREE THoT.
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T-P20s (%)
E2-3 LRI OANORBRR B2-4 (LA OT-PaOsO R
OE O fblyv B8 TR OWE B bl B TR

(3) fEmEEhnT 2T HER (AN)
B0 143 RERENLBRENHoET o7 HER (AN ORREECER S Mz 2-3 IR,
TIGE 6.20%E Median 6.20%F3—EL, NIQR 0.09%L HSD 0.19%L0/hXWMETChoTo. £, IHR1E
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FHHENCRBREBEIRED 0% THY, TOSMILIFEELETH Thote, ZOIEMND, BMLEEZLD
ARZBIIZORBRTBECERLUTWAEEADNS. 22, FRLTOARVWRRE LS WELRTER LS
Ao, REOER, BL~7 227 MR ZOKBRE TN AR AV G S, SR OB —
HAMLCTreo7HERLELID, BOVERRTIERDE. 20D, EBWEEE T3
DT =T HERORE TR, AP ES STV ERBTHLERDD.

T, SHRELLINA - MEO BB O EBEEAVWIRBREEOBRESHY, 3 BRI FHR ) LT
WESNDRBEAMTH-0, 2 RBRERIFMEILHASHARBARE THY, WTFHbEWETH-
1.

(4) {LALAER R OV AR 4 £ (T-P,05)

BN 140 RBREDPSI|E R DH TV ABES B (T-P,05) DRERBAEOEH DM F 2-4 107 L. EHME
10.33%& Median 10.35%/Z1ZiE— L, NIQR 0.10%i3 HSD 0.29% L0 /pEWE THoTo, Fi, [R5
HSnERBREXLED 19%THY, FOSHILNFEELERFHChoTe. 2B, IR E | L MahtR
BBV EED 15%THY, BMELENEOHRBREOFAMZEFRZE ChHoT-.

e, | RBRENOEE S 421 2V VERECISRBABORENHY, R LFMInIH
BE Thot.

(5) AbARAEE R OB AR (C-P,0s5)

B 143 RBRENORE B H o7 B ABE (C-P,05) DRBREE D ER S LR 2-5 TR L. E
{E 9.81%, Median 9.81%Kk B MRRHEBRICB T EHE 9.89%251EF—H L7, NIQR 0.13%/3,
HSD 0.28%L0/NEVMETHY, WHERRARICBIIHEREE 0.16%EISFRZE0E ChHo7. Fir,
MR CHESNERBEI2E0 80%THY, FOSHIIREERE RN Thol. ZOIlhb, ML
TeZ<ORREBIIZOBRBFEIZERALTWALE 2 Hh5,

iz, 1 BRBRENGIER ST 4.2.1 ¥ 7V CERBICIARBAEBOHRERHY, IR LT MshaR
BREIE ChoTz.

(6) ALRCAEEh D AEEMED A B (W-P,0s5)

BN 143 REREDOBE N TR IBHED A B (W-P0;s) DRBRBRBE OB K S A% H 2-6 IR L. F
Y& 7.05%& Median 7.02%i%—F L, NIQR 0.23%I% HSD 0.21% RS DE Thote. £, R | &5
ShERBREREED 85%THY, FOSMINITEEERTFEThole. Z0IEhd, BMLELLORE
FIZOBRBFECERLOWALE X bhA.

iz, 1 RBRENDIEE STE 421 S VCVERBBRCIARBABORERHY, BE | LM AR
BRAAR Chotz.
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C-P205 (%)

2-5 (LB R OC-P0s DB AE E2-6 AVREEEE R OW-P0sDRER LR

OWEESELLV B RER DR B SbLY BRI R

(7) ALEEEE R OB B (W-K0)

B0 145 RE RN LI E N b o T K BN R (W-K,0) ORB B OEH A EE 2-7 IR Lz, Ty
il 8.44%% Median 8.43%ILiZIT—E L, NIQR 0.15%}X HSD 0.24% X0/ hEWEThoTe, iz, THRd L&
SN RBEISED 87% THY, FOSMITSEEARNHE Chole, ZOTEhb, BMLEELD
RBEIIZOBRBFIEICERLTNDEEZLND,

T, T —ANEE R EE: 67 RBRE) ROFEPRER (75 RBRE) I HRBARIC -
WC, EREOEBICIDRERITolEls, TRENOEHEI 5%OKETHBERZTRDOIED o
2. 3 BRBRE NG ICP RIEEICIAMBABKOMENDHY, 1 MBS | SFHMMENSHRBRERR THY,
1 RBEHLURE R | SEBSh2B W EORBRE Chot. 3RBRENLIER ST IE432T 7
JAEHEEF NI AR RIBICIARBRBEOCRENHY, 2 RBREIIIHE | LEHHSH R THY, |
REREII AR | LR AR W EORBR R ThoTe.

(8) {bREHEE:R o <{¥EMFE £ (C-MgO)

#h0 137 REREILPENH o7 EMEE 1 (C-MgO) DRB B OER S AL 2-8 ILRLE. ¥y
i 3.39%) Median 3.41%% QU #HERRBRICBITLEHE 3.57%EFE— KL%, NIQR 0.07%i3
HSD 0.11%X0/EWETHY, HEERBICBITHIEERE 0.09%L12IEREOETH-o7-. Fi, T
BICHEMENERBERASED 2% THY, TOSMINSEER}IThoT, i, [THR ) LFFls
NERBEIREEO 10%THY, BV ELRVEORBREOE S MZERETHo .

T 6 REBENDIEEAAIFE 4.6.1 =F L P TIMEREE E (EDTA ) IZEARBEEORE B hH
Y, 5 HBEEIER | LEEINARBEE Tho. TRBEND ICP BAFBLEIRBEEOBELD
D, 5 REREIINEL LIS ORI Th-o Tz,
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25 [ [ EERREREEREEEE 25 -

20 frreeeenee [ F--1 b /714 W% 'ESSROUUUPURUS B S S AR
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B2-7 {bpeEEE R OW-KO 05 R Y
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"""" TS

[2-8 {LAEAEREH OC-MgODTBR
OWE O RbLV B REE

(9) fLiREER B OUE 2 & (T-As)

BN 68 RERENLIMEDH T OFERE (T-As) DRBREE O ER SR 2-9 R U, THH3.7S
mg/kg & Median 3.84 mg/kg iXIZIE— 8L, NIQR 0.38 mg/kg X HSD 0.50mg/kg LU HSWETH -T2, &
7o, TR | EERMESNERBREBESED 4% THY, TORHXBIEELERH Thol. ZOZEhE, &
ML S DRBBRZORBFIEICERL THBEEZLRD. 2B, BHRLUTHRVWRREIEWES
FTEmAALR, BB EORRICBIARIZIAS BT+ Thole e DIEWEERRLEEE L
BB, |

Fie, PEFNTFFIAAIEREE R EE: 2RBRR) R OFEFRAANE Q2 REE) Lk
ARBREICOVWT, EREOBICIBMELToLIs, TNEROEHEIL S%OKETHELE
HBEH LR, 4 BREBREND ICP BB ILLIIRBREOBENHY, 3 BWBRZX MR | LFTEsh
HRBBE ThoT.

(10) ALREEE R OHRID L2 E (T-Cd)

B0 85 BEREDOLHENDH TP AR (T-Cd) ORBARBROE S EM 2-10 IRLE, B
f# 1.29 mg/kg & Median 1.24 mg/kg /ZIEIE—EL, NIQR 0.12 mg/kg rX HSD 0.19 mg/kg LO/NEWETH
ofe i, TR SFESIERBERILRO 5% THY, ZOooHIEEEE/ K Thol. 0k, [
R EEES N RBRERERO 11%THY, BWERZTRTERNLALNRE. JIESRBICIAHESFR
b AT E e T DI EVMEE R LI EE 2 HNA.

¥, D, MIETE (49 RBE) RO MIBK 258 R HE 3 BB E) cIoBBRgic >\, 1
EOEICIABEEToIEDA, FNENOESER 5%0KETCHERRZEIRDLNGPoT. 4 B
L P IEECLARBRBOBESDHY, WThLTRE | LTSN ORBREE THo/. 8 B
B D ICP BB ICEISREBRBEOBRENHY, T RBRERINER LM RBRETHY, 1 R
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AR R SESh DBV EORBRER ThoTe.

20 20

I5 fmmmmm e

T-As {mg/kg)

X2-9 {LERHEE R OT-As OB AR 2-10 {LE&iBsh o T-CAniRER R
gL  m— 5} : IEETR B L
e MG R SR S = AT

ST iR OMIE

(11) SESWTOERE BB O FTE T BR (S-S10;)

B 67 REBELLIE N Do AEMEITOER (S-Si0,) ORBRBEOER S AER 3-1 [RLE.
Median 28.25%3TEHE 28.42% L0 TRV MER R L7, NIQR 0.87%1, HSD 0.53%D 2 ¥ &# 2T
Wirieoto, E, TSR I LEMEN BB EBIIEED 93% TH o728, TOyHiE Median JDERVVEID
FAERRB-T. CORRE, BROEROBEOBEEERCHEIT+L ThHollil, TORDS
R U RIEICB TR AR LB E RN,

Fir, ol AE (54 RERE) R ORISR 4.4.2 BERBE (0 RBRE) ICLOHBREHEIC
W, EWIEOEIC LA ERTolEIA, TNENOEBEI 5%ORETHEREIIREDLN P
P 1 RBESOIEESITE 4.4.1 BRI IARBRBORENHY, R | LM INHHBREETH
oz, 1 RERE D ICP BHFILIARBHBMOBME I DT,

(12) SESWEWERE BB 07 v 43 (AL)

A 83 REBELLBERDHTLTAIIY (AL ORBRECERNHEE 3-2 TRLE, FHE
48.60%F Median 48.70%ILIZIF—E L, NIQR 0.76%!3 HSD 0.70%& B S DA Thot. iz, iR &5
FEENTRBREITISED 84% THY, FOSMIATFEERAINB Thole. ZOZEDE, BILILEIOR
B ORBFEICERLTWALEZENS.

Fi, P RERIYETE (59 B E) R 1N EDTA ¥ (22 #BRE) ICLDRBRBEICOWT, FHEOEIT
IAREERTToREDD, FHENOEHER 5% OKETHEBRELR DN o7, 2WHBRENLICP
RV FEICEARBREORESNHY, 1 RBREWIHE | LFMES AR B Ch o7
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(13) SESWETERE AR P O<EE M + (C-MgO)

Z 0 86 R BOOWME R o7 BEEE - (C-MgO) ORBABOE S HEER 3-3 R Lk, FHE
3.20%& Median 3.17% K OB HRERRICBITA M 3.05%ILEE— L7, NIQR 0.21%%, BE
MR I AR ZE 0.02% L0 KX VRS, HSD 0.11%D 2 F5 9581 Cbolk. gk, [
RBIGHRSHERBREBIISED 83% THY, TOHMINTTEERHThoT.

Fo, 8 BEREND EDTA BICLARBARBOBENHY, WL IR | LI MESh 2RBREE Tho
7. 3 RBREMNS ICP BB IARBRARBOBERDY, 2 RBRER TN I L EINAR BB Cho
7. :
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B3-3 GLEWTWERE R OC-MgO
DI R R

OE B SHhLV 8 R e

6. F&&H

(R IRE 10 B4 & OEEWITOERE IBEL 3 R e oW TAMRE EF B oo DR RIRBREER L.
SERER I SR MBI LS 2 AT R WTEM L. TR LM RBREOB &1L 79~93%T
B, TR R ) LSRR EOE ST 3~15%Thotz. TR | EFHBS iz AL ORBERIX
RO Tlhote, — 7, [RER | LI HENA 0L >OBERELT, ZORBREOTITEHE TS
BAh B EOSITRBELLTVRNWIESD, BIRE BEOSH FIRICBEL TWRWIERH TR,
1E A E DR TEEO EBE Mean b, TR Median &1FiE— LT\ o, BiZ, Median—NIQR &7
py kLo A, Horwitz 8 EROIEHF I 2m LT,

Ei EEORBIEIZLAEE (10 BREBRED L) Mhok o 0RBREIC VT, FEMOFEED
EDBREPER LA, BT LR TORS THEMICEBREIBO b7, KEEME
(W-K,0), SIS+ (C-MgO), DR 2 (T-As), WFIVALE (T-Cd), FBEEIN OB (S-810,) R U7
A AU Sy (AL BT ICP BBz LARMBRB S B SN is, Wb 10 RERERTh-o72 0T
75 R O H B ORRHT IXAT ez,

7.8 &
SOHBERBAERTAHCHED, REOEH- AN, HEERBESKRIHAHREVELL, BRE

8T kR A F L T 5 & Okt 7 4 S 3% IR T8 0 B4R #E &ML ROR B B E
1.
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Proficiency Testing for Determination of Chief Ingredients and Harmful Elements of
Ground Fertilizers (2007)

Yuichi TAKAHASHI', Kimie KATO?, Shinjiro IDUKA®, Akira SHIMIZU®, Manabu MATSUZAKP,
Tomoe INOUE?, Takeshi UCHIYAMAS, Yuji SHIRAI' and Susumu SUGIHARA’

! Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department
? Food and Agricultural Materials Inspection Center, Sapporo Regional Center

* Food and Agricultural Materials Inspection Center, Sendai Regional Center

* Food and Agricultural Materials Inspection Center, Nagoya Regional Center

’ Food and Agricultural Materials Inspection Center, Kobe Regional Center Osaka Office

% Food and Agricultural Materials Inspection Center, Fukuoka Regional Center

? Japan Fertilizer and Feed Inspection Association

Reference materials of ground compound fertilizer and silicate slug fertilizer were used for proficiency
testing. This proficiency testing of analytical laboratories was based on ISO/IEC Guide 43-1, “Proficiency
testing by interlaboratory comparisons”. Moisture, total nitrogen (T-N), ammonium nitrogen (A-N), total
phosphorus (T-P;0s), citric acid-soluble phosphorus (C-P,0s), water-soluble phosphorus (W-P20s),
water-soluble potassium (W-K;0), citric acid-soluble magnesium (C-MgO), total arsenic (T-As), and total
cadmium (T-Cd) were analyzed using a compound fertilizer sample. Acid-soluble silicon (8-Si0,), alkalinity
(AL) and citric acid-soluble magnesium (C-MgO) were analyzed using a silicate slug fertilizer sample. Two
' homogenized samples were sent to the participants. From the 156 participants which received a compound
fertilizer sample, 68~148 results were returned for each element. From the 86 participants which received a
silicate slug fertilizer sample, 67~86 results were returned for each element. Data analysis was conducted ‘
according to the harmonized protocol for proficiency testing, revised cooperatively by the international
standardizing organizations [UPAC, 18O, and AOAC International (2006). The ratios of the number of z
scores between -2 and +2 to that of all scores were 79~93% and the results from the satisfactory participants
were normally distributed. The mean and median of all data mostly agreed. The of median-NIQR plots were
distributed near Horwitz curve for each element, and the HorRat values were less than 2.0 for all elements
except for moisture. Where more than ten results were returned, no significant distribution difference was

observed between the different methods used.

Key words  proficiency testing, compound fertilizer, silicate slug fertilizer, moisture, chief ingredients,
harmful element, ISO/IEC Guide 43-1, ISO/IEC 17025, z score

(Research Report of Fertilizer, 1, 152~167 2008)



