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Abstract

Agricultural Production Inputs Laboratories of Department of Agriculture, Agricultural
Production Sciences Research and Development Division (APSRD) and the Office of Agricultural
Research and Development (OARD) Region 1-8 have developed on analytical system during the
years 2554 - 2558 with the aim to develop them to get the laboratory accredited on comply
with ISO/IEC 17025:2005, which established them to high standard quality at international level.
The testing results provided accuracy, precision, confidence and was reliable for customers.
Studies on the Method Validation of the analytical method of fertilizer, insecticide, pesticide
formulations, plant, soil and organic substances are verified the accuracy, precision and reliable
technique which is practical according to the international standard. The accuracy assessed by
% recovery at 98 - 102%, precision assessed by the HORRAT at less than 2, Limit of Detection
(LOD), Limit of Quantitation (LOQ), rang and linearity assessed by the correlation coefficient (r)
at more than 0.995, were intensively studied. The results were found that all analytical
methods of agricultural production inputs were acceptable according to international standards.
Therefore, these methods can be used as standard method for determining the accuracy and
precision of the analytical results which are practical for the analysis in the laboratory. The
successful outcome of the research project can be extended to use as a technical specifications
which were met the requirement of the ISO/IEC 17025:2005. The results showed that since
APSRD and OARD Region 1-8 were accredited with ISO/IEC 17025:2005, the testing results were
reliable and traceable. The customers who practiced the achieved terting methods following
the Fertilizer Act B.E. 2518 (1975), the Hazardous Substance Act B.E. 2535 (1992). As a result,
farmers have been used the agricultural production with good quality. The overall of the
research project showed that all analytical methods of agricultural production inputs were
validated as followed : fourty two analytical methods in fertilizer, thirty six analytical methods
in insecticide pesticide formulations, ten analytical methods in plant, six analytical methods in
soil and three analytical methods in organic substances. Two Internal reference materials, soil
and organic fertilizer were also achieved. Soil proficiency testing was available for external
quality control system. Five analytical methods of Near Infrared Spectroscopy techniques which
are non-destructive, rapid and accurate predictions for organic matter in organic fertilizer,
protein in soybean, total nitrogen in inorganic fertilizer, chemicals and physical properties of soil
and water content of emulsifiable concentrate in pesticide formulations have been
accomplished. A test kit for evaluating lime requirement of soil and that for measuring soil

organic matter content have also been developed. Six sets of technical data researched to
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support the evaluation process on soil, water, fertilizer and plant growth regulators showed that
1) The water quality of the natural water resources and groundwater for agriculture in the
central region are good and can be used to grown the plants. 2) Factors affecting the stability of
paclobutrazol, gibberellic acid and ethephon showed that storage at zero degree celsius and
room temperature for 24 months were stable and the percentage of active ingredient complied
were accepted. 3) The program automatically calculated to proved the artificial fertilizers,
standard error of chemical fertilizers and organic fertilizers. 4) From the survey and analysis of
particle size and hardness of the raw materials and the different sources of fillers of imported
fertilizer showed that some physical characteristics of the raw materials do not meet the criteria
for the selection of raw materials for bulk blending quality fertilizer control. .5) The correlation
of pH and electric conductivity of organic fertilizer on germination index. 6) The equation used
to predict the germination index in organic fertilizer. As a result, farmers and entrepreneurs have

used and produced the agricultural production with standard quality.
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1.5 Wawwedanslinsgivinnameamavsmentuleniauas leiindaaniunean

a

1.6 Anwmedianisnivaeunistevaaeiauysalvesdedunsd (ngaideusitinen)

<9

wosUfiRnslinnziaannie S1inddouasiamnnisinens wail 1- 8
1.1 dinisonasianunnisiness wail 1 nmsasrdeuauldlivedds 4 nsveass
1.1.1 lulastouiun 1.1.2 wonludeululasiau 1.1.3 eaweSasimiun
1.1.4 Tnunefiavaneth
1.2 dnisunasianunnisinens wail 2 msasrvdeuauldlivedds 4 nsveass
12.1 lulastouianun 1.2.2 wonludenlulasiau 1.2.3 oaweSastmun
1.2.4 Tnunaiiazaneii

1.3 @1n398uwasimunn1siness waf 3 N1snsiaaauauldlavedds 4 nsveany

1.3.1 lulpsiauniaun 1.3.2 wouludeylulasau 1.3.3 Weawasansnun
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1.3.4 lnnyfiazaigun

1.4 d1In398uasimunni1sinens waf 4 n15nsaaauaNUltlauedds 5 nsveass

1.4.1 lulpsiuiaus 1.4.2 woulaisululasau 1.4.3 luwsnlulasiauy

1.4.4 Woanasanavium 1.4.5 Inwnsnazangun

1.5 din3dsuwasimunni1siness waf 5 n1snsiaaauanuldlevedds 4 nsveans

1.5.1 lulpsiaunianus 1.5.2 wouludeylulasau 1.5.3 Weawasansnun

1.5.4 lnnyfiazaigun

1.6 @1n398uasimuINIsNEns waf 6 N15RTIaauANUlYlavedIs 3 NNsneass

1.6.1 lulpsiaunanun 1.6.2 vieanasanaviua 1.6.3 lnwnasiazaiein

1.7 dn398uasimunni1siness waf 7 n1sasiadaunnuldlaveis 4 nsveass

]

1.7.1 lulpsiauniavus  1.7.2 wouludsylulasau 1.5.3 Weaasansnun

1.7.4 Innvfiazangun

'
U Aa v L I

1.8 @inMTuulagimuINISnERs a7 8 N15nsIadeuANulElavedid 6 n1snnasd

1.8.1 lulpsiauniavun 1.8.2 wouluieylulasau 1.8.3 Weavasansnun
1.8.0 Inunwiiazatesn
1.85 I‘WLmaL%Mﬁazmaﬁﬂuﬂamﬁ 1meld Atomic Absorption Spectrophotometer

1.8.6 wgawg%’ﬁﬁy’wmluﬂamﬁ AU Official methods of analysis of fertilizers

ANTTULDEN 1.2 WAIUIMATIATZUUNITNTITATILITRALATIFDUANUTITLAURINTAATIEANY 10 AT

nAaRY (NUK.)
1.2.1
1.2.2
1.2.3
1.24
1.2.5
1.2.6
1.2.7
1.2.8
1.2.9

1.2.10

asvdeunultlavenisiase lulnsiauluny
as1naeunulfldveisinseviinsiuluie
axavaeunUldlivedisimazionamantuii
asavdeunultlavenIsiaseieastuy IAA Tuia
MINALNATANNSATITIATIZRMa
ns1adeuAUlylaveisimszilinnludiy
asavaeunulylaveitiaszvaniuluie
asavaeunulylavetinsgriusunaneanasaluie
nsAnwIURInaansAUANNsIS AUy Paclobutrazol fimndndlufiudmsunis
Ugnity

n3raaeuAUldldveltliaTenuTnaEsinueyyadasy (antioxidant) Tuily

ANTSUEDEN 1.3 WAL WNATATTUUNITATITNATIZY WazMSIFoUANULTLAURRTIATIEHRY

n1sasideuAullglavedis 6 nsnans (NUA. Wag &)
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1.3.2
1.3.3
1.3.4
1.3.5
1.3.6

21

Anudvswavesansavanesine Aldlunsarin wazdumeuntsnduiinzauiieldmen
AuaansalumsLaniUAsuUsEqUINUesRiu
WAILIAMNINNTIATIZVNTIATIAUS19B e T
nyaeuaNUldliveitiaTeidainesvediu
WIsUEgUANMUEINNI5ENINIUHURN15IAT189AY (Interlabolatory Comparison)
nvaeumUldliveiiinsziunafouuaswntideuveshiu
nyaeuANUltlavedditiaTeA1s19e Mg waaley wuntil@en waglnwiadey ves

Au (@n.1)

a | A o ada ¢ £ o N Ay U o o o A
AANTINYDYN 1.4 miwwm’sﬁ’sLﬂiw‘wmi@@ﬂqmﬁiuaﬁaﬂmﬂﬂwsnﬂ%ﬂaﬂﬂumﬁ]ﬂﬂmg‘wm

N1595298UANULYLATDIIS 2 N1sVRaad (NUN.)

1.4.1 as9asuanuldlavetisimsgienelsuluasaininuinnasuans e

1.4.2 asnaeuruldlivedisinseineialivluasanaviiuduwasningdoun

[

Aanssugesi 1.5 NMTIAEkasRAWIvMATANTINTIa0UTUTRIHENI M QI un1aNIsinens

nInTIaaeuANlglavesds 36 nsvnaes (NUN. e @)

1.5.1
1.5.2
1.5.3
1.5.4
1.5.5
1.5.6
1.5.7
1.5.8
1.5.9
1.5.10
1.5.11
1.5.12
1.5.13
1.5.14
1.5.15
1.5.16
1.5.17
1.5.18

[y

nsanwauldlavesisinient Tnglifiun1sinens ametryn

[y

nsfnwmuldlavesisinsent Tngliien1sinuns chlorpyrifos

o

= ' aada [ aa
nsAnwmulglaveisinsen Tnglifiun1sinuns profenofos

[y

nsfnwauldlaveisinient Tngliiunisinuns dimethoate

o

nsAnwenuldlaveisinse gliiunisinums cypermethrin

(Y]

nyaaeuaNUldliveditiaTeiinglifivnisinens alachlor

ee

[y

n31vaeuAUlElaveisin e inglifiunisinums isoprocarb

[y

n31vaeuANUlElaveisilnseringifiunisinens prochloraz

(Y]

n3aaeuaNUltliveditiias e ingifiun1sinuns propanil

[y

n31vaeUANUlElaveiTilnseringifiunisinums alpha cypermethrin

[y

n31vaeuANUlElaveisiinseinglifiunisinums captan

o

nsaeuaNuldlaveitiameningliunsinuns clomazone

[y

n319aeUANUlElAveITin T ingifiunisinuns pretilachlor

[

n319aeuAUlElaveiTin e ingifiunisinums dinotefuran

[y

nsaeuanUldlaveitimneiingliivnisinens chlorpyrifos+cypermethrin

o

n319aeUANUlElAve TN T Ingifiunsinuns buprofezin

[

n319aeuAUlElaveiTin e ingifiunisinuns ametraz

[y

nyaeuaNUldlivedidiiaseiingifiun1sinuns bromacil
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[

1.5.19 ssvasuanultliveisinsisiingiiynisinens butachlor

[y

1.5.20 asaasuanuldlivedidimseiinglifivnisinens dichlorvos

[y

1.5.21 asasuanuldlivedidiiassiinglifiun1sinuns hexazinone

[

1.5.22 asnasuanulylnvedidiiaseninglifiunisinuns fenitrothion

[y

1.5.23 asasuanuldlivadidiimseiingliivnisinens hexaconazole

[y

1.5.24 psaasuanuldlivedidiiasesiingliivnisinuns fipronil

[

1.5.25 asaasuanuldlivedidiiaseninglifiun1sinuns diazinon

[

1.5.26 asasuanuldlivediinsiassninglifiunisinuns chlorpyrifos (an.1)

[

1.5.27 asnasuanuldlivadisnmaiessiinglifivnisinuns cypermethrin (am.1)

[

1.5.28 asasuaNleliveiimalaseninglifiunisinuns deltametrin (am.1)

[

1.5.29 aisrasuanuldlivediinmsiessiinglifiunisinuns fipronil (@aw.1)

[

1.5.30 sisasuanuldlavadiinmsimsesiinglifivnisineas atrazine (@3m.1)

o

1.5.31 asnasuanuldlnvedisnisieneninglivnisinens cypermethrin (@3n.3)

[

1.5.32 asasuanuldlivediinmaiiassiinglifiunisinuns deltamethrin (@n.3)

[

1.5.33 asraaeuanuldlivediinmsiassninglifiunisinuns methomyl (@3mn.3)

[

1.5.34 asnasuanuldlavedisnmaieseninglifivnisinuns carbaryl (@m.3)

[

1.5.35 asaasuanuldlivadiinmsiessiinglifiunisinuns cypermethrin (@n.7)

[

1.5.36 aisrasuanuldlivediinmaiassninglifiunisinuns chlorpyrifos (am.7)

Ranssudl 2 MATuLagiRL AT IeT e LT lmiNT gy wiud Yaoadouasinundundey
Ronssudondl 2.1 msfmuisiensimauautiidund uaziBsnenwesdadomiswdn  Tagld
wialulagillesdunsusaanlasalny (NIRS)
Wiasgile v fiu Tngliiunsinuasilinaiinszinnd wiud et Uasnsoanansail uas
Snwidauanden 5 nMsmaaes (NUA.)

211 FFwersvnUsinasunseingluleduvsdlasmaiia NIRS

212  FFwergvmusinalulasiuluilesmaia NIRS

213 Fargilulnsiauiomualulond laewaida NIRS

2.1.4  FFierevaudinaaiiagninieninvesay lnemaia NIRS

215 Fheaneiviinailundndasiasdesiunasidndngiivgns emulsifiable

concentrate (EC) Inginadia NIRS

Ranssudend 2.1 mataugamnaevetnsie eldnrasouanautidesiuresiivuasadonianan
yonasouidosy ielflussuunisudadiy 2 mavaaes (nUa.)

221  YANTIIABUAINADINITYUVDIAY
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222 YATIvEUBUNSYINgUeIAUY

Aanssuil 3 Ieuazinunssuugiuteyatdadunisuanieusuliaamunmmslauiniseu Ju fy fiv 1
Aanssudesi 3.1 MyUsslivdnenmaitununInvesiu U1 Jo Wy

nsusziudnen neuaun e 1 Jo iy 3 Msmaass (NUK.)

a

3.1.1  auURvedunsglulsemalng mUanYMZNIaNIgNIN

3
[ v

3.1.2  ANAIMEY ALLVANNSITNYIR ke uInanltlunensinensusaunnIANaNs
3.1.3  wwneunAkarAuLlvelinlevesuileinidiuazansfiafnainumnamieg N

Tlunsudsdenaunuunana

v
o 4 a

Aanssugenil 3.2 mIwaunszuUIUALS e sTUIMILagMsdansesdmn iRy 1h Uy fi
sruuuaufiitensliuimswaznsianisesdamudiu Jo i 4 mavaass (MUK,
321 Tsunsudnasaluifdiengeilevasy Jenmnsguvesowriiuazodunid
322 aumsiliviunedvinmsen uasUinadunieingluledunid
323 sundindeniivienauuuuagniadnfitlienansiesgiuinusigesvan

324 Yadendnanszvusenisasaninlunisiiusnuansaiuaunisasyaulaie

A5N15NNaBg

N15M52388UANU LY IAVBI5ATITH

e fiRnsieszitladenisnaamanainens vestsdunany nedideianuntadunisude
yamaineas wavdruninie dninideuasiauinsinuasi 8 e ldiniseseaeuauldldves
Bshaseits saafuiingdunmenemanues fiv fu b asmvgumaaigdulaie wezans
afia Tunnisnsvessienisiiasest Tiun F8esesilulasauionun wealudenlulasau lunm
lulnsian Woavesavianun Inunwfiazaisth Tudeiadl msnsanasumnuldldvesisidunsnsiafigai
wazduduiisimseifiiunldlunsmeasy fanugndes ulug Yndetie aunsaaeunduls uay
Juluauuimnsgiuaina ISO/IEC 17025 @ 2005 lnefnwnaadnuazanizaasisinsngi (Method
performance characteristics) kazUsziiugeian19ana Lain AULLUYeIn19In (Accuracy) Uszidiu
fe AnUesifudnisAundu (Recovery) amuiisswaanisin (Precision) LUUMSTAUTN (Repeatability

precision) Lazlkuun15¥1491 (Intermediate precision) Usziiiulaefiarsanainal HORRAT daUSuiu

'
o

fgaianansaiasgildl (Limit of detection, LOD) Iagen LOD winfy 3 wiwesdrudeauuannsgiu
fmﬂ%mmﬁwqmﬁmmiaﬁLmﬁzﬁu,azmamuwaléf (Limit of quantitation, LOQ) lagA1 LOQ Ay 10
wiosdmdssuuinasgiu  fntenududunsivesnsmannigiuvesisilases (Range) Tt
anandudunssvesnsianasgiufiasiiunldau (Linearity) Ussiliufoadulseaninisdnaula

.. . . 2, = ] Y o & ¢
(Coefficient of determination, r°) #sufag parameter LUDAINUATUADUNITVAADULALLNUINT
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8oUSUMINNINIFIWAING Nwanslunisned 1 ibikdladnddinseiiiiiunsvaaauka aunsaily
A5 hAsIeRbe Laglinadinsieniiaugndes wiugt dndedeaiunsoinldiluisuinsginlunis

naaeu wazanusaihlUlddmiuliusnisuninunsnsduseneunis wavnisandiunisaunganela

Parameter nanLnaua N0
Linearity/Range R® > 0.995 -R’-correlation coefficient
Accuracy % recovery = 95-105, 97-103, 98-102
Precision % RSD #A1 HORRAT< 2 -%RSD-relative standard deviation
LOD LOD = 3xSD -SD- standard deviation ﬂugqmmvﬁmﬁu
LOQ LOQ = 10 x SD Yosanslusiegenteeiian

711 : AOAC (2000) wag Horwitz (2000)

AN 1 waninusin1seansulag parameter ¥03n15053d0UAN LGV AT IEA

35n1159LA5129UBNISHAR

1. B sendend
11 Fmsiesgimusinalulpsiouiamn §1983m1u AOAC official method of analysis
(18" ed) 2005, 955.04 w3asilofldlunisiases Spectrophotometer
12 FEmsinseimuSnameanodanaun $198301m AOAC official method of analysis
(18" ed) 2005, 958.01 wwsasflefildlunsinsnes Spectrophotometer
13 FmsaszimuSnalnumsiazanet s19dmnu OMAF 1987 wdesdlefildlunis
AT189 Flame Photometer Wag Atomic Absorption Spectrophotometer (AAS)

(% L3 L%

2. m'ﬁmeﬁmsaaﬂqw%maawémﬂm%i’maumwswmmimwmi

q

aada (83 a ‘:9; LY a (Y (Y a o al
159AT1ENDWIRNU CIPAC VUNUTUATDIIAYDUATIIVNINNTLNYAT wsestlenlalunig

A1 Gas Chromatograph (GC) tag High Performance Liquid Chromatograph (HPLC)

a

3. MTIATIEAU (oI eRAUNIuATiLaEENd, 2553)
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afmRusetndudusndin iy hindu 1: 1 81uesie pH Meter
19738 Walkley & Black method (Walkey & Black, 1934; Nelson & Sommers, 1996)

annRumeiendudnsidin fu : Urerada Bray Il 1: 10 (Bray & Kurtz, 1945) way
develop @18 Ascorbic acid in ammonium molybdate (Alexander &
Robertson, 1970; Watanabe & Olsen, 1965) 8 U128 UV/VIS

Spectrophotometer

anmrusmstiendudnsid Ay : thenann NH,OAC 1: 10 81ua@ie Flame

Photometer (Doll & Lucas, 1973; Brown & Warnke, 1988)

4. NMTWATITIANY

Frszilulnsaulae3s semi-micro distillation wazniskdipsosndululnsiau
Gerhardt LLazLﬂéaﬂﬂébw,LUU semi-micro distillation
3AziUSnansugeeIes TFE 2000 wasiAsed SOXTHERM 2000
3§3Lﬂiwﬁﬂ‘§mmm@Lwﬁﬂﬁaam‘%‘m Atomic Absorption Spectroscopy

A3 Aszsigesluuity Indole Acetic Acid #eLa3es HPLC

WIATIZAUTUIUUAIaAI35 Somogyi-Nelson AaeLATee UV/spectrophotometer

5. mywanzilagldvatianaunasdunsisngiulnd Near Infrared Spectroscopy (NIR)

AwlATad NIR spectrophotometer AiiuAT 7 Tunouail

7)

mawssuiegadiieldlununeass
AATIINBANMEITUNIFINVRMBIURTRNS

Jaaandu feded NIR Spectrometer

a¥19aun1siguNInsgIu (Calibration)

Wanaunis lnensusuusdedaya unly Slope/Bias Yasaun1siuie
wUsEANSAmwes Calibration 7iadnstu Tngn1syumas Error ¥a9nSIAsIEY 1
AMRANAINIINNNTIATIZYNIAID198Y (Lab Error %39 SEL) U99353LAT1EhNIaALl
Faen SEL HezthlUldlumsussiiuUssansnmees Calibration fiadnadu
nagouLarUTUUTIauM TIuesenguitegdlnl uilvuSulsiauns welildua

NTIATINRNYNADY wilugBTU

6. MINAUIYANTIEBUDE14Y (Test kit) AMTUNIT 6 TURBUAI

1) mswseudleg auialtluunnasd

2) AATAIMAATIMETTIATIEVRMBIUH AN
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3) ARTEAMEITNATIEIVRIYARTIIERY tnefnulaInIsunsguluiesuuRnis
Ufuanszerian antuneuiigesn daudasitnig wasuiudeugunsaiildluns
AT

1) maduUssAnsavduiusvuesitinsgivesanaiaseuiuisinneive
WosUURNI3

5 aasuaulilaveitiasgivesnnsiaaeu lnensiafigauaimuLiy Ay
oot

6) Wwnlugansivaeu wazihlunaasunisldauasduniraun drseanuiela
nsldfu dhdeyailduusuussganmnaesulildnuldiing asanuasuaiugunnty

7. manioutangradameluniuninggu 1SO Guide 34 (2009) fufiums 4 dumaudsil

1) msdanieushegniiaglfiiuiandedanely

2) nmsfnwanududodeaty

3) MsAnwiABLaTEToALAL

4) NIAIAIMUA (Assigned Value)

#01UNMIN15398 o URN1395993A 18R NISHENTDINTUIYINITNEAT
diunans : esJuRnisnedideiaundadenisndnnianisinens (NUK.) Nguidenunsiadl

nauITeingiiiunisinens nquiTeugiinen

a o o

druginig : iesuJuRnisdinddeuasiniuinisinuns wen 1- 8 (@m.)

sragananidue YnSudy 2554 Undugn 2558

NaN15I8

14
=] a ° a

NANTTUN 1 WAIITZUUNIIATIAATIIUE WY AU U1 d158UNSE a15AUANNISIRSYRULANY a13

[

ANA LAZINDDUATIYNIINITNYAS

q

03U JUAN15IAT1ERTAT8NITNEANINITNYATVBINTUIVINITNEAT NIAIUNAN NBITTY

WawUadnsuan19InsinERs warduginig d1UnIduuagimuINISNYAIIe 8 LA Tavinnns e

=]

JEUUNIINTI9ATIERAnIMTTen15HENVe Iagvinnisnsivaouauldlaveisimsendewnd

[y =

AR IS UATIEN1NTINYAT TY Fiu a135TIUNA LieNgalEuduAudnyuslanzelITIAT e

q

¥
faal L

TITRATIElANNgndes wiug danuiiielie amnsadnddnuuinsgiuaina Ussiliunanieds

EN

neadAlneAnyImANuLLLYeINISin (Accuracy) Uszidiusmie Andesidudnsaunauil 98 — 102
AUWIEY (Precision) Usewiume A1 HORRAT 7itfoendn 2 Iausunasaniianunsaiinsigsila (Limit of

detection, LOD) InUSinaungaitanunsainsgrinazsieaunala (Limit of quantitation, LOQ 04
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A dudunssweinsmInsgIuTesisingey (Range) Jnreanuiludunsweansinunsgiuiag

1l (Linearity) Ussiliunioadudsyansnisanaula Aunnan 0.995 nan1suseilunuin anla

[
(%

TMUAYeITIATIERUITNSHEN LN AIINITEONTUMINNINTFINAING waneinigiaeviduindl uay

f§ a o ¢ Y <~ le

FUATIBINENTUITNYIUATIENINITNEAT WY AU @155550VIR ARl JUANTsEIUNANN wazdIu

q

)

giine driiifouasiaminisnensi 8 e 1egdmnudaugndes uiiug arunsemilul49u3s
1AsgIUTeNiRIlfUAnTT uagnadfavemanuidelulasens aunsmiluvetena THdudedmund
ddmesnuinnsiiviliio fiansmsatinseidenl wagnandsi ingdunsenanisinues it
drunaniazdngin1AreInsuININITNEAT LAsun155usesnmuaIieslfiRn1smuuInsgIuaIng
ISO/IEC 17025: 2005 dswalin1sniiadiasesi iiomuauannmyssresufifnisiannindete
annsanTaseudounduld aiuanudetiulazandeldudwemaiinsgi Aldusznounisdniiund

va o [y

MIUNYUNNEY eTaITuNITANTUuNITIUNsE v TaiRde w.e. 2518 warnses1vuUnaiRingounsie w.e.

o

2535 yilnuasnslaldladanisnanidinanin

L% ¥ a %4 1

lunsmuszuun1snsialnnegridadenisudnninisinuns 1adans1sdniglu 2 ya laun

q

£ ] a ¥ a a a6

Yeg9uedinely 2 yedu WWugaiuanys uasyafuasin uay fednddeneluresdeduns

[y 1o

anoedenielu W 3 mﬁﬁmmﬁlmﬁmﬁmﬁ’u (Homogeneity) fAnutanes (Stability) kazdaininug
(Assigned Value) fidwiuliUssiiiugunmaasiesufiinig Tumsmuauaunmkaleszinaniely
uazmeuenmisnuedseiiies unUszvinaulsznalunsinde tanind et usesandaszne
wagldAanssunsiIeufisuaiiuaiunsosznineiesujiins dudunisuszidiuaiuaiuisa
oafunisluniedns iemurdnenmvesiosufifinistieneitu lnsfidunounisdniunis
yedeu Kail  nswIendaedns uagnsdanisiegnimadeu N13UsTuasdndefiagIamielusuald
FIWTIUKANAADU wazUselunan1eads  wan15UsElufanssuTeunguAlILaIunsasendng
o fURNMTAATeiau TnensmiaArimun (Assigned value) Tfradelsvas (Robust average, X¥)

wazahulsauunnguvensussdiufanssulssuiisuanuaunsnseninaisaUuing (Standard

deviation for proficiency assessment, G,) filaaneduidssuuuInggulsvas (Robust standard
deviation, s*) lnaAiruAkazAEIUTELULNIATIIUTDINTUTHHUAINAINTATENI R URNS
ATNNAINNANTIINAFDUUBIBIUURNSNIIuAINTIH (Consensus value from participants) 1ag35

Algorithm A g1y 1SO 13528: 2005 inauaitunisussilivanssausvaaiesujuanisiaeglden Z-score Tng
finausitmuamesen  Z-score fall |Z] < 2 wanvih wanisimeiduiiumela (Satisfactory result)
2<|7]<3 wanvin wamsiesgiiduiitinasde (Questionable result) 7] > 3 uansin wansiasgilsl
Jufivanela (Unsatisfactory result)
namsAnwumAdiansasaaeunstesaanefiauysalveseduvid Tael435aseat 6 38 loun

1) NSNAFBUATLNITIDNVOLUAR (Germination Index, GI) 2) A1sMA@RUNISIBNYadNan  (Plant
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Germination, PG) 3) ‘mﬂ’;’mﬂuﬂ’mmmﬂgﬂuﬂﬁmg (cation exchange capacity,CEC) 4) wdadu

worluflonlulnsiaudalumsnlulasuau (NH, -N/NOs -N ratio) 5) wdndiuaisuauselulasiau (/N

+Ha

ratio) Uaw6) MUIHAAT (Ash) AnllunsAnvinisgegaaienauysalvesdedunidlnenanedunse

]

aeIsnsuiindy Andan 5 vl taud 1) gadatuniednd Tudadiu yatamiedt wirdu 2:1 2) yalnd

Y

1 [y 1%

3) yadiiuninazneudes Tudadiu yadrmnegneudes Wiy 2:1 4) yadadvdlowles Tudadiu ya

Y

[y

Traleulad windu 2:1 5) yadrfuninagnaulsanunsysa Tudadiu yadrninaznaulssunaysa

D

Wi 2:1 wazduiudiegneainnisudnde vn 7 Suandnsiziaiuisiagent nan1saaenuin 1)
Ueniiniinananyadaiuniadny ludndiu 2 sie 1 dvlinissenvediudn (Germination Index, GI) uaz

¢ a {

@ . . ] ] Y1 oa 1 d‘ d‘! a
AN399NVBLUAA (Plant Germination, PG) lummmmuaﬂlmmmsaa%mwamgim AYU BWIIEUAN

a

aninnaeifisvue (> 80%) Aausduaiusnuesnisuiinds uarlifufduiussuisniadug vaed
mmﬂummamﬂﬁlauﬂim (cation exchange capacity,CEC) ﬁmgﬁummwznawaams‘wﬁﬂ{ja Y
Ufduiuslulumaieaduusunanda (Ash)  uaslivfdunusluluniaseiudududadiunenludey
Tulpsiausielumsvlulagiau (NH, /NO,) wazdndiunisuounslulasiau (C/N ratio) fifldanas 2) Uy
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yaln yahirvalounled wazyahfuninmzneuainlsanunaysa Tuvaziianuglumsuaniudsulszq
(cation exchange capacity,CEC) uagU3unauan (Ash) ﬁﬂ%mmﬁmﬁummm&gmwﬁﬂmmﬂwﬁﬂ Tinidn
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