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5. unAnge

Organic matter, available phosphorus and exchangeable potassium soil test kits were
conducted to farmer can be easily reached to soil nutrient analysis, rapidly received analytical
results and simply used by themselves. Soil test kits were distinctly developed not only to less
complicated steps but also no hazard chemicals were released to environment. Organic matter
soil test kit was principally created by oxidizing carbon KMnO,. In addition, single extractant
(Mehlich 1) was applied to extract available phosphorus and exchangeable potassium.
Molybdenum blue method and turbidimetric method were adapted to analyze available
phosphorus and exchangeable potassium, respectively. Single extractant using in soil test kits
were highly significant extractant using standard laboratory (r=0.959** and 0.945** for available
phosphorus and exchangeable potassium, respectively). Linear regressions were statistically
calculated between single extractant and standard laboratory extractant (y=0.9581x-12.973 for
available phosphorus and y=0.5372x+15.283 for exchangeable potassium, respectively). These
equations were applied to be consistency with fertilizer recommendation of Department of
Agriculture. To validate quality, Soil test kits were distributed to farmer and others. Satisfaction

guestionnaires and improved the soil test kits from the suggestions of users. Resulting



procedures that are easy to use, with accuracy of 93.3, 80.0 and 69.6 percent, and Kappa
weighted coefficients 0.97, 0.83 and 0.80 for organic matter, phosphorus and potassium soil test
kits respectively.
Key words: Soil test kits, Extractant, Organic matter, Available phosphorus, Exchangeable
potassium
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LAT83 UV/Visible Spectrophotometer
LAT83 Flame Photometer
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a15uadl 1auA Potassium permanganate (KMnO,), Sodium hydroxide (NaOH),
Ethylenediamine tetraacetic acid (EDTA), Ammonium acetate (NH,OAC), Sodium
cobaltinitrile, Calcium chloride (CaCl,)

6. \n3eauMuay anInermans LHuA Automatic zero burette uA 25 1@, Volumetric 1u7n

50 wag 100 wa., Volumetric pipet ¥u1a 2, 3, 5 way 10 ua.
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Table 1 Reagents used for extraction of available phosphorus and exchangeable potassium

Ratio

Extractant Reagent , time element
(Soil: Extractant)

Bray |l 0.03M NH4F + 0.1M HCL 1:10 5 min P

Ammonium acetate 1IN NH,OAc 1:10 5 min K



Mehlich | 0.05M HCl, 0.0125M H,SO4 1:5 5 min NPK
AB-DTPA IM NH4HCO3, 0.005M DTPA 1:2 15 min PK
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Table 2 Correlation coefficients between single extractant and standard laboratory extractant

for analyzing available phosphorus and exchangeable potassium

Available Phosphorus Exchangeable Potassium
Extractant
(Bray II) (NH,OAC)
Mehlich | 0.959** 0.945**
AB-DTPA 0.661 0.997**
Number of sample 73 73

Note: **significant at p < 0.01
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Table 3 Correlation coefficients between soil test kits and standard laboratory analysis of

available phosphorus and exchangeable potassium variable in soil texture

) Correlation coefficient: r Number of
Soil texture - :
P (Bray Il & Mehlich 1) K (NH4OAC & Mehlich 1) Sample
Fine-textured soils 0.985%** 0.987** 40
Medium-textured soils 0.973%* 0.977** 27
Coarse-textured soil 0.986** 0.988** 30
Total 0.979** 0.971** 97
Note: **significant at p < 0.01
1200
oo Avail. P Exch. K
y = 0.5372x + 15.283
900 y = 0.9581x - 12.793
< _ r= 0.971%* ¢
= 600 r= 0.979** 5
'éc) = 200
300 <
0 200 400 600 800 1000 1200
0 300 600 900 1200
Brayll -800 NH,OAc

Figure 1 Correlation coefficients between single extractant and standard laboratory extractant

for analyzing available phosphorus and exchangeable potassium
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i (r=0.971 uae r=0.967 dmiuAufuun uaz liuamnua1du) (Table 4) fatu awnsaazuladn Auun
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Table 4 Correlation coefficients between soil test kits and standard laboratory analysis of

available phosphorus and exchangeable potassium variable in soil preparation

Grinding soil No grinding soil
Method Assume Assume Weight
Weight Weight
Weight 5 ¢ Weight 5 ¢ 5¢
Bray |l 0.951 0.902 0.890 0.845 0.844
Grinding soil Weight 0.988 0.953 0.937 0.943
P Assume Weight 5 ¢ 0.960 0.965 0.975
Weight 0.984 0.960
No grinding soil
Assume Weight 5 ¢ 0.983
NH,OAC 0.971 0.973 0.958 0.950 0.967
Grinding soil Weight 0.994 0.968 0.984 0.977
K Assume Weight 5 ¢ 0.978 0.994 0.978
Weight 0.982 0.992
No grinding soil
Assume Weight 5 ¢ 0.972
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Table 5 Correlation coefficients between soil test kits and standard laboratory analysis of

organic matter variable in soil texture.

) Correlation coefficient: r Number of
Soil texture
0.5 mm 2.0 mm Sample
Fine-textured soils 0.627 0.784 40
Medium-textured soils 0.867 0.893 27
Coarse-textured soil 0.583 0.846 30
Total 0.747 0.780 97
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1.4 dpdenmogsiudill Suvdeing veareda waglnumadon ddsge dundinseilasldye
PIAOUALT wazAmTIIARUTUSUUTI Tl

0.4.1 Wisuidbunaiinseifildngansiaseuaii uasgnnsaaeuiiviuusdulmiae
19 t-test wud Lflanuuansaiuneats
4.4.2 YwanImaaeUIINYyAnTadeuTiuFul sl suanuasaudLuy 2 me agld

#1374 three by three AusERUAMATLTY f1 Urunans g (Table 6) ileUszifiudszansnmya
nyaeulnglinTziioyaUSeuiisuiunainserinisesU  ians
1) ¥Auuaiug (relative accuracy) 31NgAS

ANuLaiuE (relative accuracy) = KaTIvRIFIBE19TIRg luAIALITU X 100

NASIUVDIAIDYNVINUA
AANLLLUENLA A 93.3, 80.0 kAT 69.6 WasHus tazAFuUsEANSWAUT

wuugaamiin 0.97, 0.83 uag 0.80 dwsuyansIadeudunseing eaneda uaslnunaidey auanu



2) vANEaR Kappa coefficient (k) wuugathndn dedssifiumseensuuazainy
UnTefievesynnsiadey (Harold et al, 2003) Inginausinisusifiuiiszfuainy
Fostuil 95% Taefitunou fail
- widndurewmaiiasziieuldlunsazdisenududuildanesl fURng
LazeARTIEU Ao Afildvsdesiuaufiegaiamun Idnads Table 7

- yndnduresmstisiminvesiidunauazafinnanis nednamesnises
dwinesidans 1§10 nanuuesdndiuvamaliaT ey (Table 7) wazen
AINAUNMIANSIOWDINTNUUY 33 (Table 8) uardndruvosnisaeimin
Yo9AmAn T 11N HAAMYBITRAIUYDINAIATIEN NATINVRIAREIUYDS
HATLATIZAIULARZAIIAULTUTY (Table 7) LAZAIINANNITAIAIADIVDS
MTUUY 3x3 (Table 8) lonads Table 9

- WANEDR Kappa coefficient (k) wuuaasintn Taeldaunis

o = Po(w) — Pe(w)
VeI Pe(w)

o Po(w) fAg NaTINTBIERdILR NS TInR aANd N
Pe(w) Ao ATV REILYRIMS TR TR YR I TIAN AR
ArduUszansuaUdLuuasintindla Ae 0.97, 0.83 uag 0.80 dmiuyn
n1aaeuduniotng woaresa uaslnunadon audify uanvigansaaouiivauTuiiiany

Undofioann (Harold et al,, 2003)



Table 6  Frequency of results of laboratory and organic matter phosphorus and potassium
soil test kits who rate as low medium or high
b OM kit P Kit K Kit
Low  Medium High Total  Low  Medium High Total Low Medium High  Total
Low 4 0 0 aq 1 0 1 2 5 2 1 8
Medium 1 2 0 3 1 2 1 a4 0 3 3 6
High 0 0 8 8 0 0 9 9 1 0 8 9
Total 5 2 8 15 2 2 11 15 6 5 12 23
Table 7 Proportion of results of laboratory and organic matter phosphorus and potassium
soil test kits who rate as low medium or high
Lab OM kit P Kit K Kit
Low  Medium High Total  Low  Medium High  Total Low Medium High  Total
Low 0.27 0.00 0.00  0.27 0.07 0.00 0.07 013 0.22 0.09 0.04 0.35
Medium 0.07 0.13 0.00  0.20 0.07 0.13 0.07 027 0.00 0.13 0.13 0.26
High 0.00 0.00 0.53  0.53 0.00 0.00 0.60 0.60 0.04 0.00 0.35 0.39
Total 0.33 0.13 0.53  1.00 0.13 0.13 0.73 1.00 0.26 0.22 052 1.00
Table 8  Quadratic for 3x3 table
Low Medium High
Low 1.00 0.75 0.00
Medium 0.75 1.00 0.75
High 0.00 0.75 1.00
Table 9  Weighted proportion of observed and expected result

Soil fertility level

Observed weighted proportions for

soil fertility level

Expected weighted proportions for

soil fertility level

Low Medium High Low Medium High

Low 0.27 0.00 0.00 0.07 0.00 0.00

Medium 0.05 0.13 0.00 0.01 0.03 0.00

oM High 0.00 0.00 0.53 0.00 0.00 0.28
sum (Po(w)) 0.98 sum (Pe(w)) 0.39

Low 0.07 0.00 0.00 0.01 0.00 0.00

P Medium 0.05 0.13 0.05 0.01 0.04 0.01
High 0.00 0.00 0.60 0.00 0.00 0.36



sum (Po(w)) 0.90 sum (Pe(w)) 0.43

Low 0.22 0.07 0.00 0.08 0.02 0.00
Medium 0.00 0.13 0.10 0.00 0.03 0.03
‘ High 0.00 0.00 0.35 0.00 0.00 0.14
sum (Po(w)) 0.86 sum (Pe(w)) 0.29

9. asunan1svnasasdalauauue

1. Igdenadaien (Mehlich ) fanunsaafamuiinuveansdaiidulseloviuasnunadond
wandsuldluaduies Alkanssifiiiauduiusedadveddgdatuisuinsgruildly
vieaUfuRnns TnefduussAnsanduius winfu 0.959% uag 0.945% dnuvleaneafiiulselon
wazlnunaBeuiuanudeuld auddu

2. udssgwishenatadsnasihenatadldluiesufifinig Tngldauns Linear regression
seiATiaTgifldnniheaiaisuasiheaiadliluiesufiing fe y=0.9581x-12.973 w3y

WoanloSadiduusslony uay y=0.5372x+15.283 dwdulnunadeuiivandeouls

14
1 o ]

3. ilemuazmnlunisldnugansnaeuetnaie annsalimodsduifvainuasilsifivia
Taprutuiuliifu 20 Weddud vieRuitdiuiduiisuuduslnglidoddnzunsason

4. lagansivdeuegneite lnenivsunadunseingldvannisniseandladaisuausis KMnO,
Woanesaiiuusslovifauuasarn Molybdenum blue method waglnunaideuiinaniudeuls
AnUasann Turbidimetric method Taan1sanaznaulnunai@eaunie Sodium tetraphenylborate 1ag
Fonldansiniifivaende anduneunisufthnu Yanflld wasnarlunsmageuas

5. IATageuYAnIRaevssieldnaduuwnlindsitunaiinsgsimate sl foRns Tne
LUIRLLN U AN ANENY VDAY NI Saimugndesfailudesay 71.0 63.9 waz 65.5 415U
Buveing woavladaiiiuuselowd uaslnunadouiuandsuls audd

6. anmsmeaasliinumsnaiilUldusslemidesiuluiuiidminidnsdondauarunsuion wavy
fiaulu wuih fdnuimuadiuin sumvessanssaeufimusngasannn nawildazain Usenda
Jaenfudodauindon uazmsunansnaaeusiai uariesar 80 veslduiaaaiiuii 3nsld
NuirgkaransaufUinuls aruisadrlulguselevilaess wastinuimelalunmsiuvesyn
ATIRdRURE N BUNIETNg Wearleda uarlnunaeuluduuin

7. nmsUfulsansadeunudelausuurveltnuansaaey vilildyansaaeuiifina
uilugn¥eray 93.3, 80.0 wag 69.6 Tty Souay 22.3,16.1 uay 4.4 wagAdudsyAnduauihuuudag
dmiin 0.97, 0.83 uay 0.80 dmsudunsuing Woanesanduuszlowy vavlnunadoufivaniudouls
puddy Felmnuindediennn

8. YANTINABUIUIN 50 fegas1Adun 2931 um Andu 58.6 Umsefegns Ge31ANgnnings

A529dauUT lUNTIT v eluReInan



10. nsimanuIdgluldusslovd
1. thpnsdevesisiiefifanduludauans
- Tuau SIMA ASEAN Thailand 2017 “winnssuinunsingg Thailand 4.0”
- Turudatunsdnnsinensuseind 2561
- Tusu Year end Uszanl 2561
2. hgaamaouiiiautululfinuasnsimiaitng Joodn waruasuenvaaeuldiy
3. WanueyengiganTvaeuivmhsnuvesnainmanuasififieatuayunuids Taud
451  diinifouasiauinanuasiund 4 ielddmivienesifutagliduugiiungy
NEAINIUGNANBUNSE 910U 1 YA YUIA 20 A0S
452 nguideugitinen nedideiaurdadenisnannianisinues deldlunisiinseiau
Desfudmiulimuuginnislideluulasgniuduendsdaaioy Smiauassiviun $1umu 1 9n
YA 200 oL

453  audifeuasimundadenisndaninisineasveunny weldlulasins nsdanisau Jo

]

1% '
o [ o =

11 wardngdunsen1an1sneas ieandunuiuUTINAMA MLaTAINUABASBYDINARARNY

)
gUN0RBNAN FWTATEULAY I 3 YA VWAYARE 50 FIBE
454  AIUMITI WU 3 YA YAz 10 feg

455  @ngdeivgy 31U 2 4a U9 10 10819

o

e

4.5.6  @N. 8 U 1 YA YAay 50 AIBEN9
4.5.7 @, gviesdl 91U 1 Yn Ynag 50 FIeEn9
11. AvauAm
12. 1@N&1381989
AL BOYIUUN I5TUTIY YAUAT wazaInTIud Usdaeu. 2552. NsRILIYAnTIvdeUBUSY TRgly

+Hoa o | U av o

JeBuvsg. win 199-223 Tu: nan1su iRy Ussdntdeudseana 2552 @il 2. duinddeiaun

]

U298 INEANIINITNYAT NTUIVINITNYAT.

WU WATITNG IRTRY YA AInT1Ud Uxdaeu sy Indarenn gnn INSIuns waznaunad

Y a a v U a a U a ¥ a wa o Al

wN3a. Ieuasimunynnsiaaeusuvseinguadiu. i 1-7 Tu: nan1sufimnu Usednd
JuUsEund 2558. NI NAIUNUITENITNERNNIINITNEAT NTUIVINITNEAT.

YR Fusning. 2560. N5lEYANTITNATILVAY. UnaTN:
www.agri.cu.ac.th/upload/download/50040002.ppt. [WAsiuN 10 §u11As 2560

UAVINE YUV, 2556. N1IHAILIYARTIRERUIUNTE IR UsTliuUSI B unTe Tagludu. Inentinus

USeyuln, ININEISINBRTAERS.


http://www.agri.cmu.ac.th/upload/download/50040002.ppt.%20เข้าถึงวันที่%2010%20ธันวาคม%202560

'
[

AABAN §1M04. 2553, MIRAUIITIATIEY Permanganate Oxidizable Carbon iileltlunnsinyTuna
duvseinglunisusuidiuanugauauysaivaRiy. S18UNaNTINMINeNdawld. AR
NSNeINTAULALAWINGDY. ALENAANTINNISNYAS. W Inendoudld. 37 wih,

Attanandana, T., C. Suwannarat, T. Vearasilp, S. Kongton, R. Meesawat, P. Boonampol, K. Soitong,
C. Tipanuka and R.S. Yost. 2001. NPK fertilizer recommendation systems for corn:
Decision aids and test kits. Paper Presented at the International Conference on Nutrient
Balances for Sustainable Agriculture Production and Natural Resource Management in
Southeast Asia. 20-22 February, 2001. IBSRAM and DOA-URRC, Bangkok, Thailand.

Bowman, R.A., USDA-ARS, Akron C.O. 1997. Field method to estimate soil organic matter.
Conservation tillage fact sheet#5-97 published by USDA-ARS, and USDA-NRCS.

Culman, S.W., S.S. Snap and M.A. Freeman. 2012. Permangante Oxidizable Carbon Reflects a
Processed Soil Fraction that Sensitive to Management. Soil Sci. Am.J. 76(2): 494-504

Engelbrecht RM. and F.A. McCoy. 1956. Determination of Potassium by Tetraphenylborate
Method. Anal. Chem., 1956, 28 (11), p 1772-1773

Harold L., MD Marcia Polandsky, ScD. 2003. Measurement of observer agreement. Radlology.
228(2), 303-308

Ray R. Weil, Kandikar R. Islam, Melissa A. Stine, Joel B. Gruver and Susan E. Samson-Liebig. 2003.
Estimating active carbon for soil quality assessment: A simplied method for laboratory

and field use. American Journal of Alternative Agriculture. Volume 18, Number 1.



13. A1ANUIN

AN5HWIN 1 WSeuiisutunaunslassvisurseing weanesa uaslnunailien MeynnsIaaausngg

YANTIVEBUBUNIELINY)
Funoy NUIVINTNEAT un. 9. Rapitest
1 Anfuldvaanive AnAuldvInUfizen indu 2 dou adluvan ululasiau
NaNasn
2 by OM1 4 ml WL K,CrO, 5 ml diandien OM 10 ml findu 1 eldvasn
el 1en
3 Wi OM2 Toilet 25 mlwgn iy conc. H,S0, L9E1 30 U9 NI,
1w 10 ml ety Tulpsiau
a Fans3lPumnazney Fainal 15 undl N394 dahlvinesdn
5 dnsvane OM quandla  huthnses 10 ml afinfegeAuImsgIe welidaiu
YDIETATANY el 3 AI9E19
6 Wigudnuuwnuieud Faindls 30 widt vdound  Wisudvesansazaneiy  duviaengiasly
ansavanuaziu Frethafuasazaneiu  wA3esin
NP
7 livaengaasararvadly nAgUAT N 981U
aavngu Tenduag
8 WigudiuusuLieua
yanTIvEeUNaaNaTE
1 sinfuldnasniven FnAuasluvIANaNERN inAu 1 gy asluin  fndu 1 dldvasn
Na@AN L8N
2 Fanden P K Fanhenatnues 1 e P1 10 ml GHONIGIG
Tila 25 ml 25 ml Woawesa
3 e 1w e 5 W e 1 W danhlneddn
il wans3lrPumnazney n504 n509 el
5 nsvany P qudilaves  gerifingesld 2.5 ml wi3gsningaund deunaenivgnadly
a1savany adluviaanlii ($hen P2 10 ml+ns w5eain
WoUE)
6 ventewhd P asuy danheued 6 0.5 ml WIEUMADALMITIUIN  nAB1uAT P ageula
ns¥AE P 1 eauadnneld 4 viaon Wy
Uszanay 15 3l Laaadn
dhewidesnainnseane
7 WigUAnULN WA Ud RN 7 Aseeulan Qmﬁwmmmgm P1,

P2, P3 waziniinsasla
INAIDL199U 1 ml a9

Tuwsazvasn



10

11

RERINERR!
faneld 5 w1l

WgUAN UMW UE

Wathensiannd 1 ml
Fahen P3 3 ml
el RudRanely
15 W
Wigudve g 19auiu

1181019551

YANTIVERUINUNAL DY

1 AnasazangAunainan
Asnedauneanasa 5 ml

atlurinu)isen K

2 Wune1 K1 0.4 ml

3 Wue1 K2 1 ml

a ey

5 WIEUUSUIUAENDUNULEY
Wgud K

6

7

8

9

10

wisesnienues 9 (gath
n393 3 ml asluviaLues
9 fifinaiafiusiqer)

gransazaeAuTiaingn
nsnaaaunaanasa 0.8

ml

v
° 4

Wutgues 8 2 ml (u
LEn)
Buthenued 9A
1 vien (Muen)
duthewes 9
2 vien

e iu

1uAlag
anilmgnau 81U g9
i1 81U
Junang

2bE 81U ¢

a

ANAU 3 Tou adluwan

v a

finfu 1 fldviasn

WANEAN g

Wudien K1 12 ml ORI G
Tnunawge

e 15 Wi W linanan

NS84 RERINRa!

WSUUMADALMTIUIY  LEEUTRDALYENATlY

4 viaam LAIDTIA

ANENTATAIBNINTTI  NABIUAT K z8ulel

K1, K2, K3 wagii vuraa
nsaslnannsegnemiu 1
ml asludsiazviasn

Fathen K2 0.5 ml

e K3 1 ml

e A
WIBUANUYUYDN
fegRunUaTazany

1INTFIY




MITINEIN 2 gUNTalkaTaNSLALINS BN IANAUNUEIMTUIRYANTIAFRY

1A 10 F0E9 UA 50 FeEn9
Sl eunsaluazansiedl e Usums/ o Usuns/ EUTREitY
' (V) U 39 U
YU ) YUA (um)
1 NADIYANTIVEADY - 1 naga 100 - 1 ndeq 230
2 Foudniu 5 5 ml 16u 5 5 ml 16u 5
3 fiuindu 5 - 18 5 - 18 5
4 Adamsldnu 10 - 1 Wiy 10 - 1 Uiy 10
YanTIvaeudunIeng

5 naaaLuE1 OM 7 50 ml 2 du 14 50 ml 39U 21
6 Naenany 5 5 ml 19u 5 5ml 19U 5
7 N3eA1Y OM

- AsEAY OM 0.5 - 12 B 6 - 55%u 275

- 9aldnsza1y OM 9 - 1970 9 - 1990 9

niouRANIZAY

Wigud OM UuwIn
8  11e1 OM1

- ‘13781 OoM1 0.1815 u./ml 50 ml - 9 200 ml - 36.3

- mm‘fwm OoM1 10 100 ml 1930 10 100 ml 2 930 20
9 the1oM2

- vhen om2 0.001 U/ml 250 ml - 025 1250 ml . 1.25

- anthen OM2 120ml25u. 120ml 390 75 250ml 6w 30

250 ml 5 .
yAnsIIdeUleaneid

10 viaeae) W 1A 7 50 ml 2 §u 14 50 ml 39U 21
11 therdie

- et ia 0.0007 U/ml 250 ml - 021 1250 ml - 1.05

- 6[]’3@13’18’1 A 1A 120 ml 2.5 v. 120 ml 3930 7.5 250 ml 6 VIN 30

250 ml 5 .

12 thewh

- thewiad 8 U/E. 0.5 ml - 9% 2.5 ml - 440

~ aheiad 4 uw 5 ml 1999 4 5 ml 1999 4
13 AszAy W

- NEAY W 30 UW/3U - 12 %y 360 - 55 Fu 1650

- npldnszae W 9 um - 1970 9 - 1970 9

nSoufnnseawigud



UIA 10 #0819

UIN 50 F0EN9

i gUnInluazansAll IevEa USums/ . i Usumy/ . F1AT
(um) U 39 WU
YUR U (um)
(um)
W YU
YANTIRABULNUN AT
14 dhenal
- vhen 1At 1.64 U./ml 5 ml - 8.2 25 ml - 40.25
- mmfwsn Al 5 15 ml 1 9% 5 25 ml 5 5
15 dhen ez
- ‘15781 LA2 5.36 U./ml 12 ml - 64.32 55 ml - 294.8
- e a2 15ml5 . 15 ml 1 93m 5 100 ml 1 23A 10
100 ml 10 v.
16 vagnang) 5 5 ml 19u 5 5 ml 19y 5
17 vaendng) 3 1ml 2 6u 6 1ml 2 6u 6
18 whunse 5 5 ml 2930 10 5 ml 2930 10
19 nszAwiisud e 5 - 1 Uiy 5 - 1 Wi 5
31A1594 780U 2931
UM
31AADADES 78 UM 58.6

um




Low

Medium

High

Very High

wruiaud OM

o1l
s
1520l

2-3%
3-4 %
4-5%

>5%

a@-
s 4
e

1%
1.5%
2%
3%
4%
5%

>5%

welutiaud OM

m),
=

daunansg

WAILINSVReH s UFBUNTe Ing

' = o o
UWHULNEUE W

5= M

L

“»Urunang

09

001

05t

006

@ LAULAEUR W
“‘ -,,\‘_\h"'

> ¢

[
(=]

Juidd
08 09 SP Of

ot

Q0e

= 1hunane

osp

006

AMNNUIN 1
LHULARUR N
s
2
3
3 3; 3
v
g
kK [ ]
H - ]
ANNUIN 2

AMNHUIN 3

% 1 a = 2
NUUINTISVDILLHN UL UFNDEN DT

@ uruiisudlwunadeu

waaliiudulage = K> 400 ppm

wpaiiu 1 & =K 300-400 ppm:|> 4
wawity 2 1du =K 100-300 ppm.

wpaiiu 3 1 =K 50-100 ppm-—3 U1unag

ot 4 =K <50 ppm = #1

WawnsnngeLiisvdlnunadenduwiuieudinunadeon




AWANLIN 3 RUINITVRYARTINERUBUNIEIng Weanesa waslnunaduulusiu



AMELIN 4 NITKANTIY IRUNTIANTT wazn1svaaeulduyansIvaeuduniedng eanesa uay

Tnwnadeslumy



