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AMSAATIL

Wntin1smeass s wnantunnug Yulng nquideinuasied nu.

K391 D WNENEIAET MouTe) naxITenunsal nUR.
warnsse #33 nauITenYR AT NUK.

unangidnul loeves  nguideinunsiadl nua.
uasa Indes nauITeNYR AT NUR.
UNANED
N3 eNA18819Ns81989n18TU ( Internal Reference Material #58 Inhouse
Referance Material —IRM) $1u7u 3 ¥da laud Tuaud Tudhinawiu wazrludvdesiinan
Usunurtinas 2,000 nsu LwIsusiag1901u Guidelines for quality management in soil and
plant laboratories (FAO Soil Bulletin 74, 1998) AaniAasiIag1eusaayialidniu onas
sedliifudedeniu naaeunrududedtuvesiiotns lnenmsduiesausaz o
10 #9819 ¥MTIATIERUSIN N P uag K fsgnsay 2 91 asadeuanuduieifiontulae
fayaluiinsgriniadalaenanuiususiu (Analysis of Variance — ANOVA WUUNNALAEY)
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Inglidin outliers 8an WU Foy AAInlAINToyanadAsTIEd N P waz K vesludud dan



0.86 1.14 2.94 ;g gy Tudalwananu fien 2.61 1.00 1.64 sudwu warludundesiinan 3
A1 1.88 0.64 way 0.67 AUSINU F9108NIIAT Fore THH2100150AR1519 A0 3.02 WanTIn
frogredinnuduiodentu

M1AA11UA (assigned value) UTH184519@15 N P K Ca Mg lagduiiasieyt 10
feehe fhegnay 2 91 lEAnadefiedurimunvesenisinsizd Ao Tuaud N 1.60+0.004
P 0.18+0.048 K 0.87+0.012 Ca 0.61+0.004 Mg 0.39+0.002 Tug13lwa%31u N 3.56+0.009 P
0.38+0.000 K 1.72+0.007 Ca 1.18+0.006 Mg 0.20+0.003 Ty ‘f]b’J Maod N 5140018 P
0.29+0.004 K 1.80+0.013 Cal.48+0.015 Mg 0.40+ 0.003 wenanilgvinnsnadeunuLaaes
(stability testing) vasfiasis 3 wia Inevhnsiasess P ludhogns fiszeziian 0 3 6 12 waz 24
oy YiAdaseiilduniesieidae Regression wuin luaus Tudmlneminu wagluduvaes

o w

fifAn Significance F 1.0 0.66 wax 0.79 muaidu Jadamnnninsedutiod1fey 0.05 wanail
F0819lANLED S

Prepare 3 types of internal reference material, including lychee leaves, sweet
corn leaves and soybean leaves, each prepared according to the guidelines for soil and
plant laboratories (FAO Soil Bulletin 74, 1998). Mix each sample together. To mix the
samples into homogeneous Test the homogeneity of the sample. By sampling each type
of 10 samples, analyzing N P and K samples 2 times, checking homogeneity by Analysis
of Variance - one way ANOVA with outliers. That F, calculated from the NP and K
analysis data of lychee leaves are 0.86 1.14 2.94, respectively. Sweet corn leaves are
2.61 1.00 1.64 respectively and soybean leaves are 1.88, 0.64 and 0.67, respectively,
which is less than the Fg i from the tabel is 3.02, indicating that the sample is
homogeneous.

Assigned value, N P K Ca Mg nutrient content, randomly analyzed 10 samples, 2
repeat samples, average value for determination of analytical list is Lychee leaf N 1.60 +
0.004 P 0.18 + 0.048 K 0.87 + 0.012 Ca 0.61 + 0.004 Mg 0.39 + 0.002 Sweet Corn N N 3.56
+ 0.009 P 0.38 + 0.000 K 1.72 + 0.007 Ca 1.18 + 0.006 Mg 0.20 + 0.003 Soybean N N 5.14
+ 0.018 P 0.29 + 0.004 K 1.80 + 0.013 Cal.48 + 0.015 Mg 0.40 + 0.003 In addition, the
stability testing of all 3 plants was performed by analyzing P in the sample at a period of

0 3 6 12 and 24 months leading up analysis Regression analysis has found that the



leaves of sweet corn, lychee. And the soybean leaves had the value of Significance F 1.0
0.66 and 0.79 respectively, which is greater than the significance level 0.05, indicating
that the sample is stable
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7.2.3 nsveaaumuduilafenduvediading
duiegnan 10 Medraiiorinmsinszimanuduiedediu lngdedeen

ISO guide 35 lnginsgvivesanis ANOVA : single factor tAMlAtNAIUIMAIAIY

ABALARDUANENNTT

Msamong — MSwithin
g

2 _ L2
Spp = 5S4~

— _ 2
Sph = Upp =/ S4

Sp = \.IIM‘S-WIEE‘?EIEH

Spp= between-bottle (in) homogeneity standard deviation

Sﬁ = between-bottle variance

Upp = standard uncertainty due to between-bottle (in) homogeneity

MS5 among = Mean square between (ANOVA)

M5, itnin = Mean square within (ANOVA)

Ty = (effective) number of (sub)group members (ANOVA)
Tnefitouly S,<SppIwonsuanunainndou Spp = Upp

N Sp<Spp WAIMAMNAIIALARDU Upp tneldaunis

u _ Mswirhin 4 2 _ Mswirhin 2
bb - " - "
1) n YMsyienin n YMsyithin

bl®

Vmswfmfn = Degree of Freedom for M5,;:mn=number of bottle x
(n-1)

N = number of replicates



7.2.6 FleTiilenaaeunaies (Stability testing)

duiegiivdeihunmageurnuduioweriusaziian Assigned Value U7

L4 o

fdumslaedinsen P diafidnssilaundnssiaiainuaios Ineldnisimsie
nsannesEuUNSAY, 2557) FiifuuurInTiATIEinsanaoeog139e
Y, = By + B X+ ¢ i=1, 2, 3.,
do v = Adunavesiuusnaniniaedl | (Havesnisviaaeu)
x, = Adunnvesiulsdaszanmiaed i (sreznatlunisiuiansiadedan
P19995UT09)
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o a £ . . I U Y
duilszansmsoanoy (regression coefficient) Fluanusuuesduonnoy

dloUszurualneisdndeanaeniian azld b, = DG e I [ s S TP
It (x-X)
by =¥ —b X
nMsvedeuaNNRgIuALtU B, dviunsvedeurninatios
atAnAARy: Hy: B, = OWae H : B, # 0 = %
1

o w |

afruessautdAIAU O Aty asUfiasauufigiundn visenisnaaeultedAgy

dlo |t] = to/z n—z wansitanuduvesdunnnseliiu 0 TuAetagfegqdlidl

a A
ANULEDYT UIoNAEBULN (F) 91NANTIINAARUANULUTUTIU

ANSN 1 NSATIEAAMULUTUTIU

LNAIUDIAIN OGR! NauINAdEes | Aaderidides %)l
wUsUIIU Anududasy
AUNTOANDY 1 SSR MSR = SSR F = MSR
ANALLIAD n-2 SSE MSE = SSE/(n-2) MSE
39U n-1 SST

lpgiansanAl Significance F fiAuinninsgautisdAg 0.05 F9wousu
avufgulifaunisonaeeluaunts  anududy 0 Fwaasidieglienuaios

7.3 aazanIud



manAx 2559 - fugneu 2561 a e fuRn1sngualeTemITe N ingLaiin

v W

nsinuaskariuafesmaliansinens nquideinuasiell nedideiauladenisndnms

ASLNWYRNT



8. Wan1snAaseuazlvnsal

8.1 NanN1sAasuANU DRI TUYRIRIDEN

I X o ) . . ) A Y oa A A
nsnageuAULduiladeanu (homogeneity testing) U94f0E19NUDNDIATBULAL

NATLIANUBUTUIIUVBIFDE A9l

[

A15199 2 Han153As1e9 N P K Tusieegnaludud

oy N (%) P (%) K (%)
Result No.1 Result No.2 Result No.1 Result No.2 Result No.1 Result No.2

1 1.59 1.59 0.19 0.19 0.87 0.87
2 1.61 1.59 0.18 0.18 0.85 0.86
3 1.61 1.61 0.18 0.18 0.88 0.87
4 1.61 1.60 0.18 0.19 0.88 0.88
5 1.61 1.58 0.18 0.19 0.86 0.87
6 1.60 1.59 0.18 0.18 0.89 0.87
7 1.59 1.60 0.18 0.18 0.87 0.88
8 1.60 1.61 0.19 0.19 0.87 0.89
9 1.61 1.60 0.18 0.19 0.87 0.86
10 1.60 1.60 0.18 0.18 0.88 0.87

AaaY

A15799 3 NANNSTATIEILUT1IINATINU
, N (%) P (%) K (%)
faoean
Result No.1 Result No.2 Result No.1 Result No.2 Result No.1 Result No.2

1 3.53 3.55 0.38 0.38 2.03 1.80
2 3.54 3.55 0.38 0.38 1.80 1.93
3 3.56 3.57 0.38 0.37 1.66 1.68
4 3.57 3.57 0.38 0.38 1.70 1.55
5 3.58 3.56 0.38 0.38 1.81 1.67
6 3.57 3.56 0.38 0.38 1.68 1.42
7 3.55 3.53 0.38 0.38 1.70 1.79
8 3.57 3.55 0.38 0.38 1.78 1.45
9 3.58 3.56 0.38 0.38 1.75 1.69
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= a Y A
A1519% 4 HaNITIATIZALUN NG

ohalaN N (%) P (%) K (%)
ﬁ Result Result Result Result Result Result
1 5.15 5.17 0.29 0.29 1.82 1.77
2 5.12 5.11 0.29 0.27 1.78 1.80
3 5.16 5.15 0.29 0.29 1.79 1.75
4 5.17 5.14 0.29 0.30 1.79 1.80
5 5.10 5.09 0.29 0.30 1.80 1.82
6 5.20 5.12 0.30 0.29 1.86 1.79
7 5.16 5.13 0.30 0.27 1.85 1.78
8 5.11 5.11 0.29 0.30 1.81 1.82
9 5.19 5.16 0.29 0.28 1.79 1.96
10 5.12 5.19 0.30 0.29 1.79 1.84

Anade 5.14 0.29 1.80

HANT15ILATIEYAMULUTUTIY (Analysis of Variance — ANOVA wuunaidien) laglidan
outliers anues N P K Tuldagimegnafiguandlunianuin Feuansanainuudsusiusening
fi19819 (among samples variability) kazaraa1uuUsUsIulUu@dI9879 (within samples
variability) 591919A1 F — value 31nn135AUI (Fe,) $aZNANTNABAIINGA (Foiea) VOIMARE

1 A
510 lusiag iy

&

NANNILATIEAMUKUSUTIN (ANOVA) 2a9tuauiddleail

N Feal = 0.8642
P Feal = 1.1410
K Feal = 2.9474

MM F gps5,9.10 = 3.0204

A Fe = UBENIANINGH V09 Fops 0 10 = 3.02

Y I

Y 1 2 da o, & o aa v a ¥ avy
LLﬁ@Q'J']W]@EJ'NEL‘UaU'ﬂ@Jﬂ'NNL‘UUL‘U@LﬂEJ’JﬂLﬁ/]"IQﬁﬂG]E‘mll’]ﬁﬂi“(jLUUG]']@EJ'N@U@'N@QI@

1Y

NANNTILATIEMANULUTUTIN (ANOVA) vastudniluminuileadl

N Ful = 2.6135
P Ful = 1.0000
K Feal = 1.6449

AMNAIN F 05 9 10 = 3.0204



A Fe = UBENIANINGH V09 Fops 0 10 = 3.02



wanaIdag1slutnInarmuinnuduidsmeddunisadnanuisaldidudiog1afu

219949la

NAN1TIASIETANNLUTUSIU (ANOVA) vasludindasilsail

N Feu = 1.8783
P Fea = 0.6374
K Feu = 0.6693

PNTNF gos.010 = 3.0204

A1 Fe = WOENIIANINGA VB Fogs,0. 10 = 3.02

wanaindagsluaudasinnududaiferiunisanfaunsaldidudiogefud1edle

8.2 HANTIATIZM0E19919890181U LilenAT Assigned value 989 N P K Ca wag Mg m157497

5 LAAIANILASIETULATIAU Noanesa waslnwnadoy waawey waskunddauvasiagnaiy

91994
. Tulestau (N) | wWeaweda | lwuva@on | wealeon | wiundideu
yliaiey $79N19
(%) (P) (%) (K) (%) (Ca) (%) (Mg) (%)
m"n,a?{a 1.60 0.18 0.87 0.61 0.39
v dnudoauy
Tuaua 0.010 0.021 0.015 0.008 0.004
IR
ﬂ'wmwmamﬂfﬂ"au 0.004 0.048 0.012 0.004 0.002
Aaay 3.56 0.38 1.72 1.18 0.2
Y a'aul,ﬁmwu 0.014 0.002 0.157 0.01 0.005
Tutnlwenu
IR
AR Ay 0.009 0 0.07 0.006 0.003
ALaAe 5.14 0.29 1.8 1.48 0.4
L. dnudeoauu 0.032 0.009 0.028 0.026 0.007
Tudundes
IR
P ——— 0.018 0.004 0.023 0.015 0.003

8.3 HANSVAABUAIILATES (Stability testing) wanslilun13197 6 A significance F 784 N P

waz K veeinegnednsdeity Tuluaud a1 0.07 1.0 0.10 waz ludlnawinu den 0.8 0.66 0.36

'
=

FadlenunnninszaudedAsy 0.05 Fsweusuaunfgiulifiaunisanaesluaunis anududu 0 3

wans@ngntinuanes d@luludinassan significance F 909 N way K A1 0.01 way




o w o w

0.05 fedlAntagninsyautedmy 0.05 we P A1 0.79 FadiAunnninseautiodnfty 0.05 wang

o o
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10.

11.

12.

A1519% 6 WaARIAT significance F 409 N P kag K 984/29819019099%

BUAFID81991984 significance F
Tulpsiau (N) Woaweosa (P) Tnunageu (K)
Tuaud 0.07 10 0.10
Tugmlwanu 0.80 0.66 0.36
Tudundes 0.01 0.79 0.05

ayunan1vnasuazdalauauue

[ (%
Y o = Y

fhogedredanely fdnvhTuis 3 afiafiy Aeluaud Tudminam wasludavdes &
Anassigned value U3u1aus19@1115 N P K Ca Mg Ao 1U§u?ﬁ N 1.60+0.004 P 0.18+0.048 K
0.87+£0.012 Ca 0.61+0.004 Mg 0.39+0.002 Tug1lwananu N 3.56+£0.009 P 0.38+0.000 K
1.72+0.007 Ca 1.18+0.006 Mg 0.20+0.003 T 53 LMaea N 514+0.018 P 0.29+0.004 K
1.80+0.013 Cal.48+0.015 Mg 0.40+ 0.003 LagaINAITNAFOUAINLANET (stability testing )‘ﬁ
13612 war 24 e Twludud ludninaniusazludaundes Sanuaios winindd
significance F w84 N war K lulufwdesdlmdesnitsedutad ey 0.05 msfinisinszsinm
VS N way K Wiy iiefianseuninen assigned value 7L winnzauvioll
nsinkauIdeluguslev

Y ' ¥ a ] o/ a s A a Y o a
Aageddangludmsumsiiessiienndala ilvldlunsusaivauninaiely

[
Y o

Tngundwsizieugluiunsieszidegeiigluanulszdn lneandudzinannuuiugn i
Winslasginageuiianuiiiede

o Y

AYBUAN (1131)

LONE15919D4
NIUINEIEENSNITNNG. 2557 Tand19Bafeasls? wiaeiun
http://webdb.dmsc.moph.go.th/rm/, duAuiia27 duiau 2557.

Junsnil 25asIwInd. 2557. MIBnwIANULETTURIARNNBY/ TannedeiuTes lngldnis
AATIBNNTONNDE. NTANINTUINGIFNENTUINIT UN 62 atdui 194 : 26-29.

ISO Guide 35. Reference Materials — General and statistical principles for certification,

Geneva, Switzerland 2006.


http://webdb.dmsc.moph.go.th/rm/

Reeuwijk, L.P. van. 1998. Guidelines for Quality Management in Soil and Plant

Laboratories. FAO Soil Bulletin 74. International and Information Center. Rome

13. 4 ANAKUIN
HANTILATIERAILLUTUSIU (Analysis of Variance — ANOVA LuumaLfien) tnglidn
outliers eanwas N P K Tuiisgnsgnsdenaludmsunisiiasizing

fireen9o1999n el Tuaud

N
Source of Variation SS daf MS F P-value F crit
Between Groups 0.0007 9 7.78E-05 0.864198 0.581942  3.020383
Within Groups 0.0009 10 9E-05
Total 0.0016 19
P
Source of Variation ) daf MS F P-value F crit
Between Groups 6.88E-05 9 7.64E-06 1.140962 0.417072  3.020383
Within Groups 6.7E-05 10 6.7E-06
Total 0.000136 19
K
Source of Variation SS df MS F P-value F crit
Between Groups 0.001367 9 0.000152 2.947408 0.0537 3.020383
Within Groups 0.000516 10 5.16E-05
Total 0.001883 19

fragnagnedanigluy Tutlweiny

N
Source of Variation SS af MS F P-value F crit
Between Groups 0.002705 9  0.000301 2.613527  0.075303  3.020383
Within Groups 0.00115 10 0.000115

Total 0.003855 19




P

Source of Variation SS daf MS P-value F crit
Between Groups 4.5E-05 9 5E-06 1 0.49539  3.020383
Within Groups 5E-05 10 5E-06
Total 9.5E-05 19




K

Source of Variation SS df MS F P-value F crit
Between Groups 0.22428 9 0.02492 1.644884 0.224507 3.020383
Within Groups 0.1515 10 0.01515
Total 0.37578 19

Fregnesrsdanielu ludumdes
N

Source of Variation SS daf MS F P-value F crit
Between Groups 0.012425 9 0.001381 1.878307 0.170015 3.02038
Within Groups 0.00735 10 0.000735
Total 0.019775 19

p

Source of Variation SS df MS F P-value F crit

Between Groups 0.000545 9 6.056E-05 0.6374269 0.7447832 3.02038

Within Groups 0.00095 10 9.5E-05

Total 0.001495 19

K
Source of
Variation SS df MS F P-value F crit

Between

Groups 0.013945 9 0.0015494 0.6693065 0.7211698  3.02038

Within Groups 0.02315 10 0.002315

Total 0.037095 19
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