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ABSTRACT

Experiment were aimed at the quality improvement of organic fertilizer pellets with
leonardite by manufacturing standards of DOA (Thailand) and the effect of fertilizer on the growth and
yield of sweet corn. Experiment 1 the analysis of various types of raw materials used in the
manufacturing process including; cow manure, corn cob compost obtained from an irreversible compost
pile, leonardite, pumice stone powder, diatomite powder, chicken manure, and rock phosphate. The
results showed that the pH value of leonardite was 3.34 whereas pH range for other raw materials
was between 7.64 and 8.83. The greatest content of organic matter 55.64% and organic carbon
32.27% were found in cow manure. Highest amount of total nitrogen 1.67%, total phosphorus 5.88%,
and total potassium 3.48% were obtained from chicken manure. The highest value of carbon to
nitrogen ratio 58:35 was found in leonardite. Results of experiment 2 came with recommendations to
fertilizer manufacturer on data analysis of raw materials that provide the amount of total nitrogen
1.11%, total phosphorus 3.09%, and total potassium 2.31% obtained from leonardite: pumice stone
powder: corn cob compost: chicken manure mixed in the ratio of 1:1:2:6 by weight. Results of
experiment 3 indicated that manufactured fertilizer with recommendations from experimental results of
experiment 2, containing consistently percentage of nutrients, physical and chemical properties resulting
in passing the acceptable DOA standards. Experiment 4 studies on the effect of fertilizer rates on the
growth and yield of sweet corn revealed that treatment of organic fertilizer pellets at the rate of 100 kg
per rai produced the highest yield 3,407.16 kg per rai. Experiment 5 determining the costs and
benefit associated with the fertilizer production process. The results showed that the manufacturer price
for sale per one ton of organic fertilizer pellets was B 8,500 with the profit margin B 6,486.87, net
benefit B 2,013.13 and benefit-to—cost ratio of 31.03%.
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Tudean 1.21 0.22 1.23
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Ansaniiga aeltselamadusunanlunisvinnszanuanie s nszaiuusaiion
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fanuiuesatsznauddnuoraeuy atunnssanef nsnadn suduaiann
fuunaassagumaaasnan 1 Tuason Tueufannnan 1 fafwne usiinulaegnfies
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45597 ANAUNT WALDTITI0L FRTATI (2557) vinmsududqsnmunmalewalan
iatamsalnduianusugmuladusnalenslanfiasiafings wnfian pH s 3
8n35U pH 2e9alans ananmilssunimnzlnenislealonis navinnnsnaniulala
Tunludngn 0, 5, 10 uaz 15 waaiiun unlnianudui 60 Waaidun vasrmEsfTn
Tunagaigegaiduagn 28 4 Tnalarn pH uazannanBafia iudadianantanaas
wua naslraleunslaanasilalalutudneias 5 Wesdua munzaniign Tnefiain
89fA (51.69 Waiiun) qefign uazilian pH Asnzan (pH 6.14) AauBNN1TNARDINATL
Tavinnnsdnunadlomnslanfinaalalabmans 0 uaz 5 wadidun duiunesnafiansd
0,5, 7.5 uay 10 Wadidus ualafl 28 41 fimaudu 60 wWadidun 1esamuasngnly
nnaguingega Tnefidngusrasalunisanazdun pH uaz %total P,0s 1avalawislnn
Tnelulnlaluvsandudunamne Taalran pH, %total P05 wazAInsndafia iugagsn
mdnaaanimanzdminlnduianusulqeiigeiu nanisfneamunalewnlranas
TnTalun 5 Wosidus uazfunoama 10 Wosidus A1 pH (6.39) %total P,0s (0.97
Wadidun) geiiga uaztiainandafin 42 57 wWadiiun deagluasiuiinonanegs Ale
13 land lausuUssuaaiAsfiaaiinaaiiimanzaniiaz Ul s lemilunistaduian
USUU9AUNI9NISINEAS

AANENT ARTAYINY uazAndy (2552) TuAnunfifinsUgnuuudnraaneiiesiu 5
1 azflAunninandafndadunsuendudsfiatesginamainianensuuad

g 595unAans, §uf 8910900 uarayiy 9891 (2541) 99nnM9AdeLAsariy
ananae9ts N-P-K Auaralnanaudiugnuugnfuninasiilainunans danda
eI WUl nataLe N-P,0s-K,0 Tudinanaau 20-10-10 Alansunals biimin
Anangegn 2,002 Alansunals wazniablaysmdmindnan 1,490 Alansunals

Virile Speziie uazesine ﬁfy’uw%w%fyqﬂ (2551) AMEARINIZRINATTLDUAD
Tulnaiau (C:N ratio) AMuasiarnFunamnsuenuazlulasianiiinssila dmsusn
awnsiy Taun Tnuaden waaBon winilden uazsimlanzdunse Toun uaaden
Tasiflen mzin Usav uazans8inianan vinnisarinlnniseosaaiasiosnunaeis
wet digestion T afinsianan9RuansaRas HNOs:HCIO, Tuingraawn 5:2 uaasiann
AATIINUBHIAEILAEDY Atomic Absorption Spectrophotometer (AAS)

yifle Smpziuni (2554) vianasAnuanisgnanalng wuan nstasninan

Aimsnzninmasanauuiunisirawninnnnanistalsasdunsinta 900 umanls
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53104 N Aauaneg illedaifiassassansdein N Safuuasamisfididgaesadlnn

Anens Aunes (2542) Tﬁﬁwwmmﬂﬂﬁuw%éﬁﬁméw | QIR IIRIEN
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n¥uesAn Usnisana s iuAudingy Taun woanasa Twunai@es waaides
wunfliBen wazrianeduann 13.3, 155, 867 uax 186 1l 29.6, 403, 1,951, 223 uay 40
ppMm ATHAFL %qﬁmmLLmﬂﬁifN@éNﬁﬁﬂ@?ﬂﬁmLﬁ'ﬂm‘%ﬂuLﬁﬂuﬁ’mmmmuam:ﬁu pH
YDIAANEUIIN 5.9 1T 6.4 HaRIMHARARTDsIINAMIaENLIInTsTanAL
Nr1eHaNAngIgARIRnIuaIn 514.0 v 574.8 Alansunals uazianalagns
gonansduvideiaihuiiu 6,467 umaals laneiinisladanfiosnofesezisnaln
an3 2,319.50 Umaals

fisvassns Wawina, Aan soyrddenie uazifiauls Yo -nas (2541) lsauas
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1550LAAT FEUNNIARNA uazAny (2540) TaRnuan1sdaniganonts
L@%iy@ﬂmﬂm{mfwm WU m‘ﬁm@uﬂjﬂﬁmm (FRTUBIHAR I NG AT A9
5 Alansunals) Masmennzesdnanlng 15.8 wufines Senannanlayuinigns 15-
15-15 691 50 Alansuaels

AT TnBana, wagns FuaRf wazAuasan Ianuassan (2552) ¥innnsieses
TrRanBunauas I Basdann Tngnnsainalonisian enmiasusiing S9mn9n
a9 peansaranslnfenlgnsanlaavaa nuwaden gnsenlaanauiangw 0.2 Tu
AN% FRTIRINTENAIN AN IUAUADEI9AL A EAIAE 1:10 (ﬁmf‘fﬂﬁiﬂu‘%mm) LAY
ANAZNOUATLENTRYANLNTA L NTARENANIINYM 0.1 THans anefimnnzanTunis
wasn e ndamauarinuna@endanadivianisfinen laun aasiunsn-ang
SUIAUATD AR (WN19ETR AHIEIAZ STz AT IS TR UL ARiW Naen
AnsRNEINLAN dnsiimsneaniunnssan mRenBamaRe atafinonsiungn-ang
g9nan 12 leszzinanlunisardn 3 4alus AgaingAines missusnifinfuasnsan
ATazaNEft 3,500 spUABUNTITHIaT 30 Wit ernsheinldanazneunlganTazaNe
nanlalnsnaasn ansdinuna@asdanalaaanaiiiunsa-anstunisadad 13 uasly
sraziraniunisata 9 Falug ﬁfqmm:ﬁﬁm wuan leAendamauas Inunadendamn
Usrnaunleansdunas 91.6 uay 92.9 Wesidus (msinaeniming auandy ey
UBnnmiln 8.4 uaz 7.1 Wasidus iminaesiingn) aauaidy Tansiiainsemn e
ToAandans Taunlofon Tnuna@en waa@an unnili@on §onzd wan nasuag
Ao wazusInIia fUSHAm 7,326.3, 409.4, <0.05, 438.9, 29.4, 6,191.0, <0.005,
<0.005 uaz <0.005 Aaansuanflansy anandy Tuanifinunadendamndysnnn
248.4, 6,646.0, 85.9, 133.1, 17.5, 9,824.4, <0.005, <0.005 uaz <0.005 ﬁ@ﬁﬂ%&l@%ﬂ
Alansu muansy

A5l 29ANTZans (2557) enTuaInnslasiafidnen 50 Alansumals sauy
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Tnfufin USuUgeaaiiinienianmeesiu a1nnisidunazesnislaysdanmyadamin

wazgiainenandnanalnanauiilgnunanmieofunsgadelafilsinensns 4.
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neyauIE wuan nnslayadamniingmnen 1 fumels sandutensl N-P,0s-K,0 §7e1 10~
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+ LL

Yedwndalndmauinaslagegn e 8,533 Mnaals genanlulaysunluiaauuanang

3

o

ﬂ‘umiTquﬂmuﬁmmzﬁﬁwﬁqu@uw’%ﬂ

AR 591NT04 (2545) ANABINITBTINBINNTVBIYL WA LAELRNIZ B98N
RN WU ﬁmfﬂmwuﬁuwmmfﬁﬁmmﬂmfﬂwmmmmﬂmiw%mLﬁ‘uTm A9 LG
srgzusnedn1sesfuinaudenisasandn ﬁ:ﬂ:ﬁmfﬂwmmmm‘sﬁwﬁﬂmwumﬂ
4dl = zil b o/ * o/ =}
ige Fie ﬁzﬂzmqqfwm@ﬂmﬂﬂm@Lmzmmﬂ

Ghall Tns1aN LazAme (2556) ﬁwmumu@mﬂuﬂ’ﬁﬂmi@qﬁuﬁﬁﬁmfﬁu
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LﬁUTWﬂﬂGﬁﬁLﬁuﬂ\‘iﬂﬂi:ﬁﬂﬂﬂﬂ%‘lﬁ@ﬁﬂﬁﬁﬁlLLNSU’]GﬁW@JﬁT%U%N’]M@N Tmmawq:ﬁm
uARELN uNnTFan uariINydu Alauas @A ANt NIs (4.3 1ABEIHUARSD

b o o ™ ~ a & a ®
LHHS) Nﬁmfﬂmwuﬂ@umw Ao wanflan lasidan aena wazdsay HUSNIadINIn
#NLI% 519819810 %qwm']mﬁLmqwgmmqm@ﬁu I Lmzqummm'ﬁ%ﬁﬂLaﬁﬁTuﬁu
TaeialUEs 10 W1 FMSUNANITAATIZIAT pH 2893 a5 lad wuan fandangn 4 8

[ % 3 é =4 ' yd % s a o

L‘ﬂuﬂﬁm'gmm FITHIINHANTTANHILE A AN TUNA 135 [aas R Ananiniunig
sinnlrds lgrmenisnees e wesiiuaasiann1sanlsnImensERnLasINIe sy
anApsLiungananni1gsii Wiy leemisnisinuag

ReIUaT NFENOUA LazAe (2534) [ain19fneinaedledunsesinnig o
mﬂm‘imfﬁﬂmmmwuﬁ’ﬁﬁuﬁmmummq LAYHARAAUDILII WA HAIINN1TIS

! (% [~ a ¥ 't p=y ' a a A A

wm’mmmﬂm'ﬁmummmmﬂwmm’mﬂﬁcﬁﬂq;ﬁﬂﬂﬂwmﬂmﬂwuﬂimmmﬂmﬁﬂ
LL@:L%'ﬁwﬂmmzﬂﬂmm 6.19 Az 4.53 111 7.38 WAL 5.68 log no. ABNSHUBIAY
USnms1nenmns andindulaun Weansa uaaian unnfiden uariinzduain
6.5, 89, 21 uay 9 14 13.3, 131, 32 Uaz 14 ppm ATNEIAU FIHANULANA19BE19E

W dy e Feuideuiuudaeaauanssdy pH 2asfiuinduenn 3.7 iu 4.7 1ls
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fansoanananasitalnanamaznuainislaenona:inanangegaiu 340.4
Alansupals unnislaaninasfislagnigenanysdunideiag i 1,388 umae
T2 Twanuzfinslaanfiesnafatasiisalngvsuazazanayu 757.50 umaals

BaBENNT0L FN395NY (2554) mﬂm‘jﬁﬂmwmmdml,m:ﬁwiﬂmﬁw%iyLs‘?’mT@]
uaznanAnvastnalnadnaenluiuaedn nuanistnnafesesnadaallnmnln
ﬂﬂﬁL@%i‘gLﬁUTﬁl“ﬂ@ﬂ%’]’ﬂWﬂﬁTﬂTﬂlﬂuLﬁN%ﬂA was i lnanARuAa I AN S RV BN E
Ueiafiaenanuin (p<0.01) natayalninianalnansqiulnuiniign aaunisla
1J:$JLﬂﬁ%wﬁuaﬂaﬁfﬁﬁfiﬁéﬁw@m{ﬂﬂwmmﬂﬁqmﬁg\ﬁqmuéﬂﬁ%ﬁﬂ LAZIUIUANAD
A sanoiiminuazAasatnanniign nslaanuuazmioyalnyintnaasdiunss
unns anminliin uazduvEedng iAuAnde et fAgmneads (p<0.01)

Minami and Yagi (1998) nnsleyjefiflanmlsznausasdamsmiuuanioniisln
msannIaUamiaasunafinuaInunen

Walkley and Black (1934) Auasngantianaaafifidndaylaun arfessnlaanis
Tin warlwunaBenaaslsn udaaan 1.5 amnasinting T Tudaaausaasnsnani
WU 15 AnnquanIAsuLAR (aa81 LAzANTBLATAMEENAAAIELLE (% BS) T1nns
azaneAa8 NH,0AC, pH 7 (Chapman, 1965) U%mmfﬁuw%éfi’mq TaeA% Walkley-Black
titration

Xu et al. (2014) AnsansdaniaysTuan e unnimamenuiudilszmes
WUNIT A EATNATIATIEARL AR LW L 18,288 umaals Gegenanniala
YoanuiiyduagnyuuginluniandnunnTng 16,881 umasls uazlayumnainisues

INEAINT 16,037 UVIne (s
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msﬁnmqmwuﬂ’ BaasinaRuidaNt la lRN1SHNE mledunae

9

AnunauantfrasingAuiilssmlstunawanls Tnavinnisgudossaas
TngAuuAazeia 7 a2 1Alan3N 1N iAssAaRTR2093R AL 219UNUNIS
Wmﬂml,mmgl:uﬂmujﬂi (completely randomized design: CRD) TﬂﬂLLﬁﬂ'ﬂ@ﬂLﬁu 7 %3A T AT
5 41 Taun ¥lafl 1 yada 18iefl 2 yaln Tannennwisuinenans duaueuiide §1na
Fas dmdanzien ¥infl 3 Jamsinanndanainauuulundunes Aranssuuala 1) vin
Tasnisidsanalne 4 aou anaduduung g golifin 10 wufisng g1 2.5 wes
Tnelumden Tusesiunas yada 1 aan wansaui viuoui 15 4w snsiunazdning
Ao Fnnpaiuglammasafidangs 150 wes snuaasdunislunajolnd
AmImEnzasagiaNalagd 2 duneu n1ssninnsusnnasefuazass TasTulndin
Taussaanuiainnasesinifinll wandioasudui 10 Tluunsnaajabudusands
1aaniaInsaninasll Tnetrazasnnsessiaranns 40 wufinns induneud 5 ass
vz et 10 44 iledainaiauandngiiie ungoydeassaunis ey
uaziiianejofinnyasu 60 T Angalnasadunesls e bnjaunsanevinlnefislaly

NaIUTeHId 1 1ABN ‘lﬂ%’ﬂﬂ’]@LLNﬂﬁZZ@’]EITWﬁV"’]Q’]NWH’]‘]JTJN’]EM 20-30 HUFLHAT T

1 I
=

wisnatuoan 3-4 u wiledl 4 Alawilas ¥iledl 5 wsguniailaglun *fiadl 6 usin

< ! v o o <
LWﬁﬂQ%HﬂﬂHLUWT@@ZW@NTNV] wazafind 7 Aunaaing TﬂNW@"IﬂU‘iE‘V]Niﬁ@H‘W‘j

df o o/ o

BunSaviRe A11iA FIUALNENAN BNBNNERT STRaILNS
pdsarnmufuiaeneingauiana q Adannleluniandataniviinis
AA91291 ANAHITHNTA-ATY (pH) USNUBUNTYIRE (organic matter) AINATUBY
Walkley and Black (1947) USn1e48unagA5U81 (organic carbon) AMxAazas Walkley and
Black (1934) A1nA93nTwmn (electrical conductivity) Smanaauasuanas ulnsiaw (C:N)
Usnadlulnsiawianun (total N) Treda kjeldahl method Unnaunaanesaviasinn (total
P,0s5) Taads spectrophotometric molybdatevanadophosphate method tha ¥ 15 8 1 o4

TnunaBauianas (total K,0) 1aeAs flame photometric method
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msﬁnwqﬁmﬁﬁéquﬁmmzamm%“mqﬁu?umw?zmﬂﬂﬁuw‘%é
AnundnsnaaunanrasingAufmsnzanuniandn]edundd Taslyingiu

snnanaaesi 1 ananudpsaiunnaisiu Tnefidudnsamesingau Taun

wsdlawnalng: glum: YemdndaanaTwawuulundunes: yada: Tnozaanlun: fiv

wWoswn: yalnly Tagansunnnismaassuuy CRD vinmanaassyisnun 12 n39803 9 oz

' '
ad o/

3 41 F9uAATNIIHIDADFIUNANIBNIARAUAINA919 4 ARATuaRsaulaemsin

o Y o o 1 I, ¥ Y Pa oo + 1 o !
Vi@\‘i@’?ﬂuuuq@ﬁﬁqﬂ’luﬁ\tﬂﬂ’mLﬂi"l:ﬁ‘lﬁﬂmﬂ&l‘u@‘l’l’]\‘]Lﬂfl?.l'ﬂﬂ‘ﬂqil HEEANUNITNAADNT 1

' v [ L 74 + 4
#1519 5 @msqmu‘[ﬂﬂmwuﬂwmmqﬁuﬁ?‘ﬁumsmﬁmﬁﬂﬁuﬂ%ﬂ

#HA2B9IRAULAL D @I‘S’IN’J%NWNT%FI’ISN?IW?J‘ sBuNSLTALIa

n353%  usale g dewindernine  yads  Tesseew  Aw yaln

wislan T wwulundunes T vemwe T2
1 2 1 4 2 1 _ _
2 2 1 3 2 2 _ _
3 3 1 1 2 3 - -
4 3 1 1 3 2 P _
5 1 2 2 3 2 . _
6 1 1 1 1 1 - -
7 1 1 4 3 1 - -
8 1 1 3 4 1 - -
9 1 1 1 6 1 - -
10 1 1 2 5 1 - -

1" 1 1 2 - - - 6

12 1 - 2 3 - 1 3
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mswﬁmmzQmmwwmﬂaﬁuw‘%éﬁ’mﬁﬂﬁwﬁmgfmﬂssw‘ﬁ’zmﬁsamu
VT’]ﬂ’]‘iLﬁﬂﬂ@ﬁ‘iﬂﬂ@uﬂ%ﬁ(ﬁﬂﬂﬂﬁﬂﬂﬂﬂdﬁl 2 ﬁﬁ@mmmﬂufﬂmummgmﬂﬂ
BUVALANNUTENAYEINTHAZINITNEAT NTTWINEATUATANNT (NTNAFINITNLAS,
2551) arnaet 1 gma swinanamjedwiedadaifefnuazdnaaasuindnden
Ta TonTednnAnuaznantumsnnananyes s afisaainnisids vinawasiome
500 Alansn 9N muwumwﬁmmu CRD LL@:Lﬁuﬁfméwﬂﬁ"fumﬂwmmwﬁmm
T5s9mianum 15 nszaay T&mﬁﬂmmﬂmmmﬂémﬁfméwﬁﬁcﬁy@ﬁqmﬂmLm%l,m:m%l,mu
(Krejcie and Morgan, 1970) TnariwmaineensuiAnAasaaarAeLIsnsgudaas T
5 WasiEun fszdunN@eiu 95 wWesEun mirﬁ?ﬁmmﬂmmmmjuﬁmﬂ'ﬁﬂmﬂqm

o A

PBIATEURTNDIUNL (Krejcie and Morgan, 1970) A9

b 2 X*Np(1 — p)
S e2(N-D+x*p(1-p)

Amnaln n = auinvasngudanLng
N = 231m2899e11nT
e = azfUANNARIALARELTBINTTENFeEsTsansU TR
X2 = AlpauAnsil of N 1 uwazazduAsdasii 95% (X2 =3.841)
p =

Traaurasanuarianlatulszang (@rlnsnadanue p = 0.5)

Lﬁuﬁmﬁ'wﬁmwLmumiwmmLﬁ'ﬂ’fiLmﬁzﬁ@mmmmﬂ?ﬂmmﬁm‘m:ﬁ
ﬂﬂmwﬂ”ﬂﬁfmum@mﬂuﬁﬁﬂmﬁﬂﬁuw%é%ﬁmﬁfﬁLﬁuﬂmmmmummd@mmwﬁ:ﬂqﬂ
189NTHATINITNEAT (AL ﬂu’]ﬂ?lﬂd‘ﬂ:%l UdnninnduLarRefiszivela Udnandiu
LAZNIIn WANEAN une Janian Tanau g UsiioidunEsdng (organic matter) Uasnm.
Aun3dA1TUEY (organic carbon) ATAANHITNNTA-ATS (pH) FRTIAIUAITUDURAD
Tlng195s (C:N) Arnng9i s (electrical conductivity) UBnnasulnsiausiansa (total N)
UBnnosaanaSayamue (total P,0s) wazUBnn o @ enianne (total K,0) 91N
ﬁjwﬁuﬁméwﬂﬂﬁmwﬂﬁxmu LLZ\?’JIE’W’@Lﬂ‘i’lzﬁﬂﬁ‘i?jﬂﬂﬂﬂ’lﬂﬁﬂﬂuﬂ‘ifﬁ WazUaNI
vasgnslangyiin 5 ¥iin Taun a9y uaadlen Tasden meda uazison fuanal

M99 1 (NTNFUINITNEAST, 2551)
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N@mﬂaﬂﬂﬁuw‘%éﬁmﬁmlm‘fswmﬁlmmsw‘%iyL?luTmLmNaNﬁmmﬂynTwmm’m
yinaUgnanawanagnrasides (F) Tuuasanan 1.5 x 2.5 wag Tagtgn
N339ATAY 4 LUA WUAIAY 2 UDT UAIAZ 7 NN NaNar 3 Whn lnaflszezlgn 25 x
75 udwng Weengln 10 Fundsugn vinisnaulimionguas 1 au wadlayapis
N95HABANY 7 ANUAUNITNAGEY 4 A59 TnaasausnTnnaudgnanalnadugssasin
5ot 2 budarnnaiugnengasy 14 3 weidujausemin assf 3 ufieanalweeny
Aa1 25 T uazidernnlneaigasy 40 du azlijandiganie asununIaAREILLL
CRD ¥nM9nAaasiansn 6 n95633 9 az 4 90 (Aun nsasdadl 1 lads (qaaauau)
ne50As7 2 Tajaipfipudpaiuusinnesnssdmnianens (ayunfisesiugns 15-
15-15 finganate 50 Alandunals illaanalnaang 14 fu ndsdulgn laysinsigns 15-
15-15 dpg1n1aly 50 Alansumpals A 3 ndarnlnaeigasy 25 5u laainiigns

o/ o/

46-0-0 fm3nnsly 30 Alansuasls uazassgamelnifiazalneeny 40 Jundslgn

!
ada

T@%ﬂ:ﬂqmumé’m%&qmﬁwﬁmﬁ’um%ﬁ 3) (NINAINTINEAS, 2548) NT9HIDN 3 TZTIHJ:?_I
aun3adnifia dna1 100 Alansunals naandsd 4 tayedundadadn dma 500
Alansumels naguashl 5 lajsdundednifin dmsn 1,000 Alansunals uaznsssdsi 6
Tajudundadada dm31 1,500 Alandupals ndsaniufurayainuazasatsznay
28923719 WA
LB AN WS IA B LA AN LA IHARARBE AT 1 AIANSH 81

Ansznanaasinnaa-ang USuaudunaedng USunosd g asuas anaesin
Trgsemanedin Usunmdbulpsiawionug (total N) Woanasandulss lusinafia (available
ohosphorus : P) TaaTainaaim Bray Il (0.03 N NHF, 0.1 N HCL) Twun &8 o
wanasln udu (exchangeable potassium : K) Tnele 1 m NH,OAc, pH 7.0 AA91e9 K
(;Q?Jm%m flame spectrophotometer

P ¥ ‘[ (% I 5 [ ¥ o i = ! o @ A
LHBATINABE 2 UM wﬁm‘mmqumunﬂﬂﬁm‘m&vumﬂﬂmumuLﬂm

Tradaulasas 14 au N99838aY 4 ullas Tufindueanaan uaziuaan iy 50 Wwasidus

v

PN ¥ I3 A a4 ¥ o o o= ¥ ° '
Tﬂﬂﬁ‘iﬁmuﬂf}ﬂﬂqﬁl@]’] LﬂULﬂﬁQLN@ﬂWQTW@@Wﬂ 70 9% uuwnmajmﬁmuﬁﬂmmu LR

(% I ¥ (% 12 1
o o o o o

vindnaalnaunazulamasenniu feminiaddsnuazimindenudenassunas
was wazvinnisdmdendnfinfigaauon 5 AN Wi diunundanaund §1u9mu

LOaRan TAAINEIIAN AIINNINAN NAIIINERNIE e INA LA FIINMTIN

FANT LAZTAAITHNIT (°Brix) 1oa [5LA3a9TAAIINIMITM Refractometer LWLILIRARAA
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PAL-1 (Atago®) a9 nsifiuanen Inagauwitlefuiavnalne THsauNanas 3 A un

F3iinan LaninUauiaonial 50 a9A1 WaIFIHIRINLAG NEHEINIAINI RTINS

q U

FaNIN

v

a M a Y [

ﬁﬂmmunmmwamfauuwu?umsm@%uw‘%ﬂﬂmuﬂ

o ¥ = ' ! o a = s o/ d dl a ¥ * a = o‘d‘

YINNSANEIAUYUNITHARRBTHIBI BN 8E ALl A TINARAMe gMTL s Bun3e 7
Tnannnsiqatuassil TnalaaeyanisdmndngAveeslssm waznsRnauunisnas
Yoniinarndezalna sanfenislyrayadsnanasniimuasiatengiiiariinis
WEsuflauiusaeeseduBadadalmesnann sanfainundinsnsiseyannunis
KANLABAT KARBUWINNISNARLERABSYW LazdRIIrinlananym

a e ¥

NNFANATIENBYR

¥ U o/ a o/ ' dl H a d(dl a ¥ o

10y AAMANIRYBIINGAVUATDRTIEMTNTZANIDI 8BV TinAR [n 9z
A193AT1EnaIRdeuuNIn331 (standard deviation: S.D.) WardANUTEANDRRINTITULS
o . . . ¥ Ta Ao & A o ¥ ag
W (coefficient of variation: C.V.) Lmzmaj@@mmmmﬁmumﬂmmemmmﬂﬂﬁu%
19915991 azvinnnsisznanulsUsuessyantsaeiy (X) sudesiun
H195979 S.D. UATANUSEANDIDINSUUSHAN C.V. aaneyatjodunEesndnvalssm
apnse3 i lnuaznandneosnnalnava ez Geufiauaieisvesayanieionis
NARNDUUIUANYITINFANULAY (Duncan’s new multiple range test : DMRT) B9n1931A51¢H
IDYRVDINITNIANBIINHATZNIATH LIS 59U 9885 lneTsn1319 ANOVA uas

?JLﬂiq:ﬁ@TfmTﬁiLLﬂiu R stat 3.4.3 (R Core team. [Pseudonym], 2017)

aouiivinnaaass
ﬁﬂﬂf]ﬁwmﬂuNmmﬁﬂ@uw%éﬂ”@Lﬁmﬂﬂﬁwm@i@mmﬁfyLﬁuTmmmﬂmﬁm

ﬂﬂa‘*ﬂyﬂﬂwmmwufuﬁuﬁﬂg‘jﬂ’ﬁﬂﬁmmmwmmm% mﬁm’m:ﬁ@mﬂmﬁﬁmqmﬁ WA

Tassasnsfiu ﬁﬂﬂ'}'ﬁwmmﬁﬁmﬂg’jﬁﬁmﬁmqLm’ﬁ ANVNNEATAINAT ALNHATANERS

LASVISWYINTTITNUF NWIINLIRLNZLYT BUNDLEDS TIRTANSLYN
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NRNTIVNARBDY

[l L7 + L4
nansAnuanantRzasingiviislaluntsninyadunse
annseziamantRzesingAufianlslunisninlsdunsasndn Tog

nnAuiledvionus 7 1iin Taun gada Yamindsnaing usdlauslan glm tnoznan

2
=

‘.
Tt galn uazfiunaans Sanaiilnannnisnaaesiad

ararniunsa-an9 (pH)

a

araaRdunsn-asasiagAuiiianntalunisnanedunda wuan alaus

q

| v

o o/

Tansianiungn wady 3.34 Tuaosiiyadn densindernalne gl Tnazmeslum yaln

U

AUNBF LN A ﬁéﬁéﬂumuﬁuﬂmq wi']ﬁu 8.10, 8.73, 8.64, 7.64, 8.17 uay 8.83
AINRIAL (M99 B)

' ¥
ANSHAANA (electrical conductivity)
pN1ssinesdngAu wuan drgRufidainisiinsnniigede yadafian

9
WU 5.98 LABTIHUAABLNAST SEIRINIAS NAN Lasalauisiag Aoy 4.22 uay

U
|
=

4 ! o a/ , o/ =Y { ! o “ é C\-: =Y
343 IABFINUANALNAT ATNAL AauTnaAuARAaInIsin N dianftFe Aunaansd

q q

AMITNL 0.05 LABTLNUARDLNAT (A1579 5)

U3n1mBuNIeAISUBK (organic carbon)

1 '
a a

UIHNoBunN38 ANTUBNER9 TR AL WUATRGALTARANUTHNEUNSY ANTUBNEN

q

o A

figaie yadafinmaiu 32.27 Wesdun sesasnie dlawnslng uazyalndaumidy
25.13 uay 16.86 Waatdun auandu qoug unfiadiunudunisansususiiige

WINfiy 1.41 LUE‘EL%%W (19 )
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USn1uBunaadng (organic matter)

[

USnuaunsedng nulnyadafluiniudundednggeiigaimany 55.64

wasidum savasnnfe Alawslng uazyalndamni 43.33 uaz 29.08 1wWasidus

o/

o ' A = o A ' o I = i
(2MENI I mmﬁuwmummmmmgmLvmm_l 2.43 1a9Ldus (1919 5)

q
¥

U'%quTuTms LIRIIAHA (total N)

| 1
a a

M3AATIAUBHIEIREMNINANBIY wuandngAuAfiaulnsewianan

9

1
=

gefigaie yalnflamaniu 1.67 Wesidun sevasnie yadn uazevindenalnaiian

' o v & & o o ! o a Aa & o A @ A
WINNU 1.36 Az 0.57 LUa5LEUs AMHNAIAL ’NQ‘L&WIQ@UWNWT%TGI?L@%WWNﬂm’mqmﬂﬂ’ﬂ

9

FunaFNaZIR AT 0.06 1WasiEus (11979 5)

%4
USHIRNBINBIFINANA (total P,Os)

a

n3aATIERNaaNe SEvNA wudngALiAeanasaivnungfigaae

q

1%

' ! L ¢ o i e o Y ! ' o
yalnflamiiv 5.88 wWasidun spvaenfe yada uazemindsaalnadatmiiy

2.40 ua 1.90 wWagidum auadiu dngRuffiamesnasaimuadfiganae oiunEed

U

ANNITU 1.15 L‘]Jﬂil,%uﬁ (159 B)

USsneslwunaenyianue (total K,0)

a

- < g e o ¢ 4
MR INIE G e Rianng nuandagRufidannumadesiomngefign

)
Ao yaln@efianiiu 3.48 wasifum sevasnnfe dendndeenalne wazyada e

9 U

' o C¥ 9 A A Aa & o A @ 2y
Wi 1.03 uay 0.69 wasdum awasiu dngAufifianlnunaidasiovmainfigaine
a’d ! ! o L4 < L4
glandamniiu 0.06 Wasidus (a1579 5)

é’mswmmsuaum?ﬂmwu (C:N)

< o !

L3 ! ! o) A ! 1 P 1
ﬂ’]‘j’JLﬂ‘j’]Z%ﬂﬁ]‘ﬂﬂquﬂq‘jUﬂumﬂr‘HT@‘iL‘V‘H NUANTRQALARAIANITUAUAD

q

= a

Tulnsauniniign e Alawnslan farmafdu 58.35 sa9aenie Auraas uay

Pl 1 1 o o o o A 1 1 Pl 1
TﬂﬂiﬁﬂﬂTﬂWﬁﬂqLW’]ﬂU 29.27 waz 27.80 AMHAAL ’J@QﬂUﬁﬁﬂ’]ﬁ’]‘iUﬂ%@ﬂTﬂTﬁ‘iL@u

v |

wasfigafife yaln faunafy 10.20 (11979 5)
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Armualnypdunddeiafbuduraananesiiaiaanudunge -a1e 5.5-8.5 Aanagin

Trivin Trufind 10 1B imeiuns Auvdedngluuosnan 20 wasiiua ulnsewiman

Turasnn 1.0 waddua weanadaioualuuesnan 0.5 wedidun Tnunadsuiomun

Tuasnan 0.5 wadiiun uazdnsiaauasuauns bulnsauluin 20:1 e
araiinnsa-an9 (pH)

Ueiinanlnannisadalunseil faanmiunan-ans sanjedundaynnsasds
Aanfiunans agsnang 6.59-7.43 Tnenssudsn 12 (wsilewidlen: demindsanalnn
wuutinAunes: §ada: iunaaing: yalnly dasnaan 1:2:3:1:3) Saraansudiunan-a
gofige Tl 7.43 gaunTasasd 3 (usdlomnalam: qlun: Yemsingaanawauuulundy
no9: yada: Inazmanlun dnanaan 3:1:1:2:3) fianaanadiunsn-anesdnfige wmadu
6.59 (M1979 6)

' v
ANsHAIWNA (electrical conductivity)

|
=

a o ! o if LY A ° 1 2 aad
n19ATIENAINITH W wuandafifiaanisin Wi geiigafe nesudsn 4

2

(wsalawslam: glun: Yandndernlnauuulundunas: yada: Tnozpenlun dasaou
7

)
5:1:1:3:2) UALNaHABT 11 (Wadlawnslan: lam: Yendndsrnlnawunlundunes:
yalnly dmanaan 1:1:2:6) AN 3.13 BT LARDINAT TB9GINTFAD NT3HABT 12
ARy 3.04 WBTLARDWAS Wazafidainisi risnfigade nsuAs 7 (Lsk
Tawnatan: glun: dandndarnalwauuulundunas: yada: Tnaznanlu snanaamn

1:1:4:3:1) SR 1.92 AT NUARBINAS (15719 6)
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USn1edunsgA1suaR (organic carbon)

a i a a = < i ! H dld ! a a = s i
N199ATIENUTNIBUNIY AT LD WU’]’]Q%W]NW’]H‘;?N’TM’EIHVI?%I ATTUBUYN

ada

figm fia n338357 10 (wsdlawslag: glun: Yanmindwalnauuulundunes: yada:

1
=

Tnozmanluy §asnaaw 1:1:2:5:1) HAnfy 16.34 1WasiEun s99a9NnAe N33nAgH 12
AAniiu 15.67 Wesidus samefiiansunduEsaauensifigade naaia 6
(wsilawralan: gl devindsannTnanuulundunes: yada: Tnoznanlan dnaaam
11:1:1:1) BAnfy 7.87 wWasidus (ans19 6)

Usn1auBunaadng (organic matter)

+ | I

A153ATIENUTNINBUNTIRY Wmmﬂﬁﬁjmﬂ‘%mm@uw‘%ﬂfi’mqqaﬁqﬂﬁﬂ

3

A994A%7 10 fAmnfy 28.17 wWesidum sa9aduiie N9983R7 12 wazn9suAsdt 11 1

] 1
o/

AT 27.02 uaz 24.08 Waaidum auadiu uazlafida3unaduwrdadngsinfige
An N99387 6 HAwnfiu 13.57 wWesidun (11379 6)

a &
‘IJSN’I‘EIJY%TQ‘I‘SLQ%VN‘VIN @ (total N)

]
a2

nsAsEAlEHNnEIRemNT Y Wuan YaiiduBanmulnsiewimungedige
Al ngasAsd 11 @A 1.1 ie5idus so9aunfe neasAsi 12 uaznsssAsd 10 &

1 ] +

ATMARL 0.92 Uz 0.82 Wasiium Ay wazefifianulnsiausniigaiife
93187 6 fAfil 0.36 Wasidus (1979 6)

USnnounaanNaSanaag (total P,05)

nsmszineaasaiainn wuaiifaaanesaieangiiiga Ae
n51A37 9 (usklewndlam: gl devsindaanauunlundunes: gada: Tanzaay
T dmaaau 1:1:1:6:1) Anafy 6.23 Wesiiun sa9asmne n39Asa 10 uas

= | ' ' o ¢ @ L4 o + 1 1
958337 7 Ay 5.64 uaz 5.54 Wesidun Ay uazyofidameanadasii

Aamfife N358A37 6 RAunriu 1.49 wasEus (91519 6)
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USues v Zensianue (total K,0)

P A 1 + ¥ 1
N199AI1ZAAT NN A BT aaa W efifan v @aaiavinngefigaie

9943571 11 fAwniu 2.31 1We5iFus 9a9a981Aa NTINAET 12 uazngandsq 10 fan

! o/ i s o o/ * 3 o i
Wiy 2.26 uaz 2.09 wWesidun auaiy uazefifalwunaBesiomasiigafise

N594337 5 HAnIfu 0.55 wWasidua (A1979 6)

é’msm’:umsu@um@fﬂmswu (C:N)

NIAATILNERTIEIUANTUBNAS (HIRstan WU afidanansuanne klnsiau

'
a ad

guiigafie N359AB7 3 HAWNIAY 26.67 FB9AINIAD NTINADN 4 UATNTINADA 2 (WA

9

Townslan: glan: Yensdndsanalwanuulundunes: §ada: Tneznanlun dnsnaou

1 1 1
Y L3

2:1:3:2:2) §AnIiiu 25.6 wazr 22.76 AN uazafifain1suoune wlnsiausn

figafAe N9383871 11 ANy 12.77 (11374 6)
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Usrnodlwunaidessiomn Wesdun) 1.7 Tunasnan 0.5 wasidun
AN NN (BB LR ADLHAS) 5.3 Taifin 10 18R InADLHAS
Fuvdgansuen (Wesudum) 12.7
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Tneninmsin
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UIN1UAN 0 wﬁmcfm;jﬂfﬁﬂ 5 RaAwWng
TriAn 5 wesidua Taerimmin
wangAn una Yandan uazlanzan g Tuwa naaludl
MstaaAefiaNysol (1Ua518ue) 77.6 Tuiaenan 80 wasidus
anavy (Radn3umaflanii) 6.62 TuiAiu 50 Aaansuneilaniy
wanes (Raansuaanlansy) 0.45 TiAn 5 Aadnsuandlansy
Tnslan @aansumenlanin) 11.02 TuiAin 300 Radnsumeilanin
Naeun (Raansusanlansy) 33.13 TuiAin 500 Aadnsumeilanin
i (Raansunadlanin) 4.24 TuiAn 500 Radnsumeilanin
Usaw (Aaansuseilans) Tany TuiAn 2 fadnsusenlansy
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N@mswﬂ@mwmmﬂaﬁuw‘%éﬁ’mﬁﬂ*’zlm‘fsw"m(s'mmsv«v‘%fyLﬁUTmLLmNﬂNﬁmm
219 lwana
mﬂm‘mmmNmmﬂﬂ@uw%éé’mLﬁm‘*nﬂﬂﬁqmw{@mﬁw‘%mLﬁﬂmmzmwﬁm
289219 InAnaTw Tmﬂﬁﬂwﬂ@mmﬁﬁmamﬁmwLmuﬂﬁ@iw T ﬂ@aﬁuﬁ@uﬂgmmwﬁq
ﬁgﬂ%ﬁﬂwmmm ﬁﬂm%ﬂajmymmﬁw‘%iyLﬁufmm?jﬁﬂwmmm Lm:ﬂ/mjm;mmwﬁm

o

LAZEIALSENALTDINANAAYI INARING HANITNAADIRAIT

' v
Qﬁuﬂuuﬁwmﬁuﬂauﬂgnmﬁwwmm
AR TNNSA-A19 (pH)

s ! o 1 Q 1 £% '
f‘V’]ﬂﬂ”lﬁQLﬂi’]Z‘lﬂﬂ’]@MﬂNU@W’NLﬂﬁ@]”lfl T ﬂﬂmuﬂ@uﬁqﬂmfﬂwmmm WU

mslayadunds 100 Alansuasls Aaranndunsn-anegeiiga Wiy 8.75 se9aean

)Y

Ao n1slnlays uaznisladoind fanmnfiu 8.71 uaz 8.62 auandy aaunislays

1 1
a

dun3g 1,500 Alansuaals Aaaasidunsa-aesfiga wniu 8.25 91nWanIs
Airsnzndsngnatansiiunan-aeesinnandgnanalnanaulugnnsssdsdiaes

UANANAWNATATITEAUNERIATY 0.05 (A998 9)

AN15HIINNA (electrical conductivity)

1
=

AN NI WuAINTINAT AR AT NI NINTiaafe ﬂ”l’i?ﬂ‘ﬂqilmfl A0

q

WA 0.20 B inuARaINAS TaasTAe n1alulays uaznislaudunds 500
Alansumels famafiu 0.13 1BFmaneiNns dauntslaedunad 1,000 Alansune
Ta fiannarintinsinige fA1niy 0.09 WEBwNARDINAT IINKANTAATITILSING
f;lqéﬂﬂﬂ'ﬁﬁﬂﬁ/\lﬁwmﬁuﬁﬂuﬂqﬂgﬁﬂwmmmsﬁunﬂﬂﬁm%ﬁmwLmﬂcﬁmﬁummﬁﬁﬁ
TrAutaaAty 0.05 (A1979 9)

Usnnauiunieansuaw (organic carbon)

USHNDIAUN3EAMTUEY NUIINTINARR AN B U A Tuangefigaie
nslatedunas 1,500 Alansumels faunidy 13.99 wWesidus sevasmnfe nslula
o waznialaodunas 100 Alansupals SA1mafdy 12.95 uar 12.37 Wedidua
AINEy gauntslaedunds 1,000 Alansunels fudunndunidansuansiiga

! o/ s G’ i a i ! a2 a =% i v a !
WU 11.23 LasiEu "V"Iﬂwﬂﬂ"l‘mLﬂ‘iqtifiﬂ‘mﬂﬁqqﬂﬁﬂqﬁHﬂuﬂiﬁﬂ’]‘iﬂ@u"ﬂﬂﬂﬂuﬂ@u
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o o o/

Ugnanalnanamluynnsssdsfinnauananimsad AnssduisdiAny 0.05 (11919
9)

USn1uBunaadng (organic matter)

UsansBun3adng wuainaslaedunis 1,500 Alansunals fusuin
Bundsinggeiiqrinaiy 24.12 wWesidus savasunde niatlads waznialasdunas
100 Alansunals fammndy 22.29 uay 21.34 Wasidun amuddu aauntslareduds

o/

1,000 Alansumals ﬁﬁ’%mmﬁuw%mmq@%qﬁqmﬁﬁﬁ’u 19.36 1Was1Eun 91NNANI
%Lﬂ‘mxﬁﬂﬁﬂﬂgfﬁfm%mmﬁuw%ﬁffmqﬂmﬁuﬁﬂuﬂgﬂ{wﬁwmmm“ﬁunﬂﬂﬁm%ﬁmm
AN aRRTszIuTER1Aty 0.05 (A58 9)

Uanalulasiaunanaa (total N)

nshngnziaaan ulnsiautiiuneugnanawanann woanisladsiad
nnalaya@unde 100, 500 uar 1,500 Alansunals fldnnlulnaeugeiigamady
0.05 iwagidus Tnrnefinaalulas waznislaysdunds 1,000 Alandupals SuUsno
Tulpsiausinfigamadiu 0.04 wWasiiug sannanisinsiznaingaaunalulagien
vasfunaulgnatainanemluynnsssds nfiramusnanedunsaiinfissAustadndy
0.05 (m1579 9)

Waanasafidusslaaunais (available phosphorus : P)

mMemTziUsnamaanesaiiussluminefauAunengnanalnanay
wuqﬁmﬁﬂ@}ﬁ:ﬂ ﬁﬁ%mmW@ﬂW@%’ﬂqqﬁqmﬁqﬁ’u 9,400 ppm FBIAINIFD minoﬁJ:f—J
Bunds 100 Alansumals uaznislaeinfl fAmady 9,300 ppom uaz 9,200 ppm
AN FaunnalaluBunds 500 Alansunals AUsunMaaWeITsNTigRmaAL
8,600 ppm @fmmmﬁ%Lmﬁ:ﬁuiﬂﬂgéﬁﬂ%uqm‘i/dﬂﬂwg%ﬂﬁLﬁuﬂﬁﬂwﬁéﬂﬂmmﬁu

newlgnanalwanamluynnssyds fiaosuananstiunneafiifisysiuiadn Ay 0.05

(®1979 9)
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T‘WLLWﬂL%ﬂNﬁLL@ﬂLﬂﬁﬂuf;?uﬁu (exchangeable potassium : K)

nsdiasnznUina lnunadesiuanilasuln nauneudgnandinanau
wunslaysdunas 1,000 Alandunals fUsuiulnunadungefigamady 400 ppm
Tuvasefinastulays nnslanjeindl uaznalaredunas 100, 500 uay 1,500 Alansume
T3 fusuTwuna@assfigamadu 300 ppm a1nKan1TAATIENLINLUFH 0

Twuna@aniiuandenlnessdiuneulgnana wanamlmnnsssds danuuananeii

a

nuafitnTzAuisdIAgy 0.05 (1151 9)

n a v ® $ £
AnaNURzasfunALiUfgaaalnanIw
AR TNNSA-A19 (pH)

P A 1 A " 1 v
91NNM9T3LATITRANAMENTANILATAS o 2evAundafufisaznalwanann
wuannslayeail fanassdunsa-anegeliga maiy 9.21 spsasuniia nnslays

- o 0 ) o+ - & b o 1 1 1 ] o
Bun3e 100 filandumels uaznislaadwn3a 500 Alansumels iy 9.19 uay

9.08 AINAAL N’mﬂﬁ’iﬁfﬂﬂﬂ@uﬂ%ﬂ 1,000 Alansusals fArrpanuidunan-anesniign

o x Pl 1 A o [
Ww1ny 8.80 @”Iﬂﬁ\lNﬂ’ﬁfJLﬂﬁﬁz‘ﬂﬂ‘ﬂﬂng’]ﬂqﬂ'}’IN Lﬁuﬂﬁﬂ —mwmmuwmﬁfgﬂmﬁwm

1
p=1 o o o o/

wa il nnasnABiANLAnAe i aiRsziUTRddey 0.05 (11319 10)
' b4
ANsHA AN (electrical conductivity)

P o v 1 1+ A P ~ o 1 | 1
91NN3AIIEAAINTTI N wuannnsladedwniae 1,500 Alansumals fan

o & o o ! o+ A &
nsi nngefigamfiy 0.07 BT uARBINAT T89AINABD N15TaLjadun3e 1,000

Alansumals LLZ\]Zﬂ’ﬁTNTNﬂqE AA1n19U 0.06 Waz0.05 LABTLNRANDLNAT ATHNATAL

1 1+ 1+ ' o I 1 I ° v I° H
aonnsta)easl nslaedun3e 100 uay 500 Alansuaels fainissilWnnsniige

9

o/

WY 0.04 WBFNUANBINAT IINNANTTTATIEUIINGIATNTITH NN 28I AUNAY
Ugnzalwanauluynnsssddianuuanansiumeadfnissiuiladds 0.05 (11919

10)
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USn1edunsgA1suUaR (organic carbon)

USnouBunsaanguen wuanislayedunas 1,000 flansuasls fuUsnio
a a i PRy P "o T @ i A ‘T oA ac
AunBAsusugeliga Hawniu 20.92 wesdus spsasnnABnistaedunae 1,500
waz 500 Alansumals #amadu 17.99 uaz 15.90 wasidun auansu dounsla

a

apd fUSuBwEeasuenaigawaiy 9.65 wWesidun ainnan1sineIzrlanng

il

A L4 L4

NUEHNBwEE AsUaNIBsRunasgnanalnara i nnssNaB A HLAn AT

D -

adRTiszsuTA ATy 0.05 (11979 10)

Usn1uBunaadng (organic matter)

Usnnadunisdng wuaanaslaysdunis 1,000 Alansunals Suiuin
Bun3ednqgefiqanaiu 36.08 WesiEun sesasmnAantslasaunds 1,500 uag 500

o

a [ % ! ' ' 7 2 i o« ! b a A
ﬂTﬂﬂﬁN(ﬂ’ﬂTi ANy 31.02 way 27.42 WasiEis ATNaey N’Juﬂ"lcjafﬂﬂq?_llsﬂﬂ N

a o

UsHNuBun3adngenfigamady 16.64 Wesidun srnwantanaaesuansmiugg
ﬂ’%mm@uw’%ﬂf?mqﬂmﬁumﬁ"\mgﬂ{wiwmmm‘fwlﬂﬂiiﬂ%ﬁmwLLmﬂsﬁmeummﬁﬁﬁ
TrAutad1Aty 0.05 (11978 10)

WBaodlulnsiaminan (total N)

m‘f;Lmﬁtzﬁﬂ%mmfﬂmLw‘fuﬁum‘ﬁ’amqqﬂ%ﬁwmmm W‘Llf;lﬁmi%ﬂﬂﬁuw%ﬁ(
500 way 1,000 Alansunels farlulnsianimungeiiqn wadu 0.06 WasiFun
savadnndie niataedundd 1,500 Alansuaals uaznislulats Sanmiiu 0.05 uas
0.04 Wadidus auandy saunislageindl uazjedunas 100 Alanfupals fan
Tulnsiausfiga wafu 0.03 Weadus aanwanismaaasuansimifineiUsnnos
Tulnaansasfiundsgnanananaulunnn sa@sdaanuunnansiumeadafisssiu
Hex1Agy 0.05 (#1519 10)

Waanasafidusslaaunaie (available phosphorus : P)

msmaUsaameanasaituystlaminafiy woanialtaeduwds 1,000
Alansumels fUsuomeanadagefign Wiy 5,400 ppm avasufe nnslajsdunas
1,500 uaz 500 Alandumals HAMWNTY 5,300 ppm W&z 4,700 ppm AINATRY F9Wn5

Tulae fuSanoaaviadasnfign mafiu 2,800 ppm AINNAN1TNARBILAAI LN
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o/

UsannlaaneSafiiinls: lorunafigrnsdundsgnana wanauluynnsssdsiiaons

a

UANANTWNNATRNTzAUNEAFeY 0.05 (R34 10)

1 1 L2
Twunadeniivamufsulaluhie (exchangeable potassium : K)

a i 2 dl dl ¥ ! ‘T a = s
ﬂ"l‘i’)Lﬂ‘i"lZﬂﬂ‘iNWﬂﬂWLLWNL%ENWLL@ﬂLﬂNﬁH\E@ WUQWﬂ"I‘jTNﬂ‘EﬂHVI‘iﬂ 500 |y

| 1
=

1,000 Ailansumals AUsualnunaBangefign waiu 300 pom aaunslulays §
Varnoulwunai@ansinfige Samaiu 200 ppm 91nKaNMTMIARIULERS DiuEH0
TwunaBaniiuandsulnessiunasdgnanalnanauluynnsssdsiansuananeiu

a o o/ o o/

V]'T\‘]ﬂﬁ@ﬁiiﬁﬂ‘]_l gAYy 0.05 (1979 10)

4 1 ¥
Tassasnshiunasnisiiuiigazminema
¥ 4 dl
TAssRseuuUnam e
AINNNFNARBILAT AN BT 1FUA lASIRI UL LN B WM AENYBI AN LN
mslulaesilaseasnsuuunewmien 84.16 wasidua nistadewnd § 57.71 Wesidus
mslaeBunae 100 Alansumsls § 80.88 wesidun nslaysdunae 500 Alansuns
{5 # 77.16 Wasidun nsladedunds 1,000 Alaniumals J 87.38 wWegidua uaznis
‘T A ac a o ! ' A ¢z
Taedwnae 1,500 filansumels & 77.61 Wasdua (1919 11)
v ¥
TAssRsIUULNBUNAN
IINNITNARBINATATHITI U DITUA [ATINTIULLNDUNANTBIRWNLA N7
Tulayasilassassuuuneunas 10.49 Wesidua nistaeadl § 34.64 wWasidug n1s
Taadunie 100 Alansumals & 15.24 wWasiua nslaadunds 500 Alansuasls #
18.93 wasidua n1slayadwn3e 1,000 Alansuasls § 9.16 wWasidua waznislals

Auvide 1,500 Alansusels & 18.10 wWasidum (11919 1)
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1 v
Tuiilasensns

° < 7 v ' v - ,
FINNTTVIARNEN LL@ZV"I']WJMVWLU’EI‘;?L‘%HWTV"I‘NN‘Y‘I\‘] LLUUTNﬁTﬂ‘NN‘i’N?IﬂQ@%WU’]”I

mslulayoaznilaseasns 5.35 wesidun nslaaunsl # 7.66 wesidun nslas

1
=

Bwve 100 Alansuanls & 3.88 wWesidua nislaludunaa 500 Alansumels & 3.91
wesidun nslaadumde 1,000 Alansunals § 3.46 Wesidua uaznislaodurae
1,500 filansumnls # 4.29 wWosidua (1919 11)
Tanuanwaniamaaesdsinamisaaguinfaseinnanimassslusennass
AUNANMIAEINIg Nsenan1maasslanngan nstaendianlasessvuuuneu
dl ' = ¥ ' a = ¢ AI o gld ¥ a g
nansnigauawasineseaonislaledwdsnnnasBviiniilassasiivuuunes
. 4 o i |
NANNINETNGINAN1TAaesil dulUananuiduadefianafinainarsusnaieees

1 [ % 1

AN gNNEUNKIHNINNIA9EIiAIINNINABN1TNAREY
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¥ a [ [ a ¥
M99 12 U5z Lﬂ‘l’l’ll’ﬂ\‘liﬁﬁ\‘iﬂi”l\‘i FIURAINTIFINU Lﬂﬁl’}’ll”l’ﬂ:w FIRITH

N55438 Tasemsnouun  Tassasns Tudl 5
fT@uLWaf—JN LLU‘UfT’ﬂuﬂﬂN Tﬂiﬂﬂ:’m (Lﬂﬂ‘;t‘%uﬁ;)
(dasidum) (dasidu)  (Wasidue)

Tailan e 84.16+3.78 10.49+479 535102 100

Henad 577141232 34.64+9.80  7.66+252 100

1By 100 Alansunals 80.88+14.85  15.24+13.08  3.88+1.77 100

B 500 Alansumals  77.16412.43  18.95+1155  3.91:0.91 100

e 1,000 Alansumels  87.38+4.74 9164359  3.46+115 100

e 1,500 Alansumels  77.6148.59 18.1047.05  4.29+154 100

RHIELIR: AT £ ﬁ@mmmﬁmmummﬁm

o ¥
Nan1stasYLAule HANAR LATBIALSENBUNANARTTIINAWATH
o v
IINNINAFBUNITAI AU AN uaTasALTENaLNANARTIT AN

o ! v 1 1o+ 1+ [ ~ Pl
Wuggnwaninasaunnis M lalaaatuan) nstalanil uaznslatedwnds 100,

[

500, 1,000 WAz 1,500 Alansnaa (s Han1TAaaITIuA9s
AMNYI2BIAR (plant height)

mmﬁﬂmmqwmmmﬂwmmmmﬂmii’ﬂu 3 91998 Aa B8 24, 38

1 1 Pr '

WAY 59 T AINFINL WUIANNITILATIZA INYNTNBIY B NNTIHAD N AIHUANANS

Aunnsadfiiaziuipddny 0.05 Tnaauanlnafiany 24 4 Tunnnsssdsfinaugensy
TENIN 54.45-57.35 \rufiinng Turnsiinuanalnany 38 S nnnssndasiianugeegy
5291979 93.40-105.90 1nfuna uazaua1analtueng 59 41 2099nn351AsHAHg
BHALMIN 187.95-195.65 LoHRInAS (A9 12)

Suannaan 50 wWasidua (day to flowering 50%)

o S 2 v T ! ' ! o aad
AURBNABN 50 LUDLTERA 2BIU1TINAKRITU WUQ’]TNNﬂquLLmﬂWqﬁﬂqu\?ﬂﬂmw

|
o o/

szuipddty 0.05 Tnannnssnisiengfusanaen agsenans 50-51 51 Tuameaidu

o/ o o

apnnresalnanauianuanasiueadffiszauiedndn 0.05 denislale

Aunae 1,500 Alansumals fengnispanusaiige fAe 51 94 se9aenifie nslajs
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Aune 100 fAilansumals fengnisaenlvad 50 W aaunnslulals nistayenst nns

Tae@unaa 500 waz 1,000 Alansueals Aongn1sennsendigad 49 Fu (A1979 12)
1 ¥
FMHIRNNABAN (ear per plant)

v v

ANARETDIFIHINANADAUBII INANITH WL NE ATHLANA NN T DR

o/ o/ o

siutiaanAty 0.05 lnansulayaezdismawtn 1.6 dnaoau nisladewnl nslads

=h-

A L3

Au3e 500 uay 1,000 flansuaals azdduandn 1.8 Anaoau aauntslaysdunse

1
a [

100 Alansumals azfidandn 1.7 fnasaw waznistaedunde 1,500 Alansuanls
azfiduandn 1.9 Anaeawn Seluaanuiuedeluauaalnng 1 auapwnnssnds azd 2
AN wadnfiaesNanysod (11319 12)

FIRIRUAINBNN (row per ear)

ﬂqLﬁﬁ?_l?.lﬂ\‘]@oﬁu’}uLLﬂQW@ﬁﬂﬂﬂ\‘]ﬂ"lQT‘W ANITN WU’J’]TNﬁﬂQ'TNLLG]ﬂ@]’]\Tﬁ/HVI’N

a d‘

afRfiszAUTEdAty 0.05 Tnanislulads waznislaedunde 100 Alansunals a:d
druanunn 16 uwnanedn Tuaniinialaeansl nnstas@unds 500, 1,000 uaz 1,500
Alansumals axfismuauuns 15 uaanadn (A1519 12)
ANIMHAARBLAT (seed per row)
ANRRHYBIT TN S ANBLDTBIT1T AN WUATIHE AIHUANANS TN

o o

danszauiadAty 0.05 Taenislulads uaznstaledunds 1,500 Alansunals axf

2

duundn 42 wlarauns ansfinnslaoind fdmmundn 41 wdaraunn n1ela
1erBuyiad 100, 500 uay 1,000 Alanumnls f91mamnan 40 wEaneual (11919 12)
ANYNINN (ear length)
AadtAmsIinessn e wuainistulas nialaeasl nnslays
Bunds 100, 500 waz 1,000 Alansupals 9xfiAainenadn wady 20.5, 20.3, 20.8,
20.9 uaz 20.3 ignAwng awady turnsefinnslasdunds 1,500 Alandunals a:d
mmmqﬁﬂqqﬁqm WAL 21.6 LeuRLHAS @ﬂﬂm'ﬁ?ﬁLmﬂzﬁmmﬁﬁﬂmﬂgfﬁﬁfﬁﬁmw

a o o/ o o

UANANAUNWNETANITEAUNHERATY 0.05 (A11979 13)
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Armnanedn (ear width)

AadgANnawdnesiananaiu wuanladanuunnafsfuniead A
svauiadAty 0.05 Tnenislulays nnslaysiasl nnslaysduvde 100, 500, 1,000 uaz
1,500 Alansunals azfiAaunanadn wmady 4.97, 5.00, 4.77, 5.15, 4.95 Az 4.85
IURANAT AMNAIAL (AN519 13)

\wWasiFunimsiu (cutting)

Auadsianduaianiuensnananas wuanatalas nnstayaind ng
Tanju@unas 100, 500, 1,000 uaz 1,500 Alandunals szdadesdundanig iy
58.41, 57.30, 54.88, 58.23, 58.96 Uz 55.32 WaslEuA AwAAU 99nN15TATIZN
neadAUINg I NEAHUANAN U EARTszAUTEddny 0.05 Tng (Anen4 13)

ATITHNITH (sweetness)

ARAEANNIIuL 9T INAnaIu wuainlayaed AntamaugeTign
WAL 16.60 UANT Tuanizfinialulas niala)adunds 100, 500, 1,000 uaz 1,500
Alansusals axlnAanunanuw wafu 15.35, 14.95, 15.25, 15.25 uaz 14.75 Uan%g
AINRIFTD 91AN19AATIEINNER AU g i A HLAN AN TN ARTITEA
WAty 0.05 (11519 13)

nananlaniaanmals (white weight)

AundanananUanildannelsaosialnanaiu wuainislaysdunas 500
Alansunals lanandnlonidennelageiign wndy 2,017.34 Alansunels 5898900
fia naslaedunds 1,000, 1,500 Alanumals nslaveind ualulas azlanands
Usnidennals mafy 1,999.55, 1,919.67, 1,904.52 uat 1,858.10 Alansunels
pnansy Tnrnefinnalayedunde 100 Alansunels lanandnuonildenaelaidign
Wiy 1,670.43 Alansusals snn1sansisimsadausngaiuiiaaauanasiimng

AfANTzAUNEAATY 0.05 (1199 13)
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NaARRaLs (yield)

ANRAENANARAE G097 TNAa wuansTaysiasl inandnpae (sgeiign
wniy 3,726.74 Alansunels uaznataedunds 1,500 Alansunals Mnandnaals
finfiga iy 3,148.31 Alansumals twuneiinaatulas nslasdunasd 100, 500
uaz 1,000 Alansusals arlnnanannals AL 3,433.13, 3,407.16, 3,542.19 uay

3,261.34 filansnmals auandy annsiesznadAvsnganuiaasuananiv

a o o o o

mmﬁmﬁﬁmu gdAey 0.05 (A998 13)

HIRAINTIN (biomass)

' dl A A A ' ' A A a
V"I’ILQZ\]HN’JZ’\I%’JJ‘IWWLﬁ‘l&ﬂWHG‘IH?I'EN“ZI’IQTW@V’J’]H WU’J’Tﬂ’]‘ﬁTN‘LjﬂLV"IN FAIEENalal!

HaaTan NI ANANgiga WL 770.16 NN AaunnslaledunEe 1,500 Alansume

£4
=

s fiusmasmaaBaniveiinfndnfign wniu 430.98 niu twanusfinisulays nns

o
=1

TatjaBunie 100, 500 waz 1,000 Alansuanls arduUsumuaatoninmilainiu

VLl 598.44, 546.83, 645.27 WAz 496.35 N3N AINAIAU 1NNITIATIEAN T TR

@ o/ o o/

U311 HANNLANANTNNETRTTTALTad ATy 0.05 (11919 13)
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C = USunuaey Ferrous sulfate Alymsanasiivu Potassium dichromate T84 Blank
D = 13N104789 Ferrous sulfate fiMnaawafifiyu Potassium dichromate TH@nag1g
N = mfmmmmﬁuummmmmmmwmm'ﬁﬁm

o/

L4 < ‘A A L4 < n"‘= A s L4
WaSEEUARLAHIRs = WSEUABRSYAITUaY x 1.7241

9

o ! L4 ! L4 < 'fa A s L4
@mﬁmumwﬂum'ﬂfﬂmwu = WBSHRABUNIHAITLAY

VBN (A9 193 9ANe
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6. AFANATIZRAIMNLTUNTA-ATS

| % |
o/ o/ a ° [

Hasiaapnaasiuan 10 n3u Talu Beaker 1110 50 AadansT HnINAY 20

1 v v
o/

ARARAT (FAT1EIUIBIAUADUN 1:2) LATARATLLYINUNT FFAIDENTIASITIING YInn1T
Famn pH A28 pH-meter Tneisin Glass electrode qNANIHANTAYALFIBENILELN 7 1HD

AURATNUFAITN DA pH UaziuinNg

a

1 o Yo 1 + y 1
VHTE LG T‘Hﬂ‘i‘Mﬁ"JLﬂ‘iqtﬁiﬂiﬂ?“h’ﬂm‘i"lﬂ’]uqﬁl:“LA"I =12 Vi']ﬂTNN"IN"I‘jﬂ

- &4 v dl o 1 9°/ Y 9/0/ 1 2 %/ 9

’JLﬂﬁ’]ﬁi‘lﬁ\fﬂLuﬂﬂ@’]ﬂWQ@H’N@@HWN’WﬂT‘MT‘H@W‘ﬂNQM ‘Uq?_li‘lﬁ = 1:10 LL@Zig‘L‘l‘T’JTH‘ﬂ?—JQ"IH

4
NATLATIZIA

Ld
Ao

1 ¥
7. ABAAs1znAINITH NN

Fesiaapn9ljadiuan 5 5N TalulsuUEHIRsEHIn 125 Rafans Hndnaw

1 v !

=Y aa = ; p=% 5 ! i !
50 RAAARAT 12YINILATRITLININ 30 W7 A1NUHNTBINIHNTZATENTBULEST 1 Ta 1M
Beaker 917 50 faaans W1a1sazanadiln daaninnisii Wnamaas Conductivity

meter figoangR 25 avAEABea Tnfinayaainisdn

3

- ¥
8. ABAATIERUSHI U IASLAUTIRNA

Hagaenatle 0.3xx n3u lalunaengasung 800 AadAAS AN Salicylic Acid
F149% 2 N5 AN 98 asiEun Sulfuric acid YaH198 40 HaddmT Way Sodium
Thiosulfate Pentahydrate %91 5 N3 W1 U SIUMANEaEF9819 LAY NNNTEasFIDa"
Tnelatruunans aunssislnansazatsdninia daln uao@eitelaiidn ls Mixed

catalyst 9993 10 754 uavinn1seesdnassaulnasazated@eals daln Aelalmdu

2 v I
o/ [ o/

TNURLANUINAKW 350 HARAAHMT LAIFNNI1TALA18 Sodium hydroxide UFN1e4 100

<)

a

fadAn9 AT Zinc granular 99491 5 N353 W1 lUnTeenlanazsuu3uinsateininay

U3H104 100 ARAANT UNMAaALaEADNULASEINAR 1A nlanAsasnauqnes Waan
9q U

1
=

UTUUEFNIMT 21m 500 RafdamT F9H HsBO 5 indicator U3x10d 100 RaAAMT LAy
A19Rzay Mixed indicator USH1DE 4-5 e virn19nauanlnldninsaasansazans i
905Ul HIR5 USuned 350 aAAns Wnansazanedila i mmanduaisazans

Hydrochloric acid 8115911 0.2 waHaa auilsfiqauf Fvazlnansazatsfany Judin

v o 1 L 1 = P o o 1
2BHN N1 Blank T@IEITNTNG]’J@EI’N UAZAATIEATUALATUAIDENN
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AR AuInB N ulngian

a & S g
U lulagiauianum (WagLEue)

= N of Hydrochloric acid x {Rad@a#5 (Hydrochloric acid)-Hadams (Blank)] x 1.40067

12 1
o o/ o/

HIMMHNABIATIBE N (ﬂ‘qﬁl)

9. AFAATzIIBansiaaNaSIRINA
9.1 N15LA5YN Reagent
TntasnannTn 69-70 wWasuEun Nitric acid : 69-70 LWa3iFua Perchloric
acid Tusmenaaw 101

9.2 Molybdovanadate reagent

1
o/

%9 Ammonium molybdate tetrahydrate 40 N4H T@i?u Beaker 21/ 500
Nanams @Wﬂﬁ?ﬂ@ﬂﬁl’]‘;ﬂu(ﬁ’mgu) UBH104 400 Radans AnlAwnfuLaniiola s 9
Ammonium metavanadate U3xn0s 2 n3 T Beaker 237m 1,000 Aa&dans Lﬁuﬁﬁ‘;ﬂu(ﬁw
nam) UsHN0s 400 RaRART 7190 N 1Fin 69-70 wasidum Perchloric acid U5nnos
450 Andans aulniandu Al du erniunas T IUNANNITALATY Ammonium
molybdate tetrahydrate a9 lUA1982a18 Ammonium metavanadate WMEaALUSUUENINS
2117 2,000 HARANT ¥innsUSULERRIAENnaW azlnansaza AAesanw uLaavin
mswenbianiiv aneniul baanden
9.3 NSLATLNAITALAIUNINTF 1N

F15RZRIBNIATTIUNBENBSN 1,000 ppm Tneds Potassium dihydrogen
phosphate ﬁpimmﬁﬂuqmmﬁ 105 aeppai@es Wi 2 $3lne s9u9 1.09 nin Tatw
g9aUSUUBNRIIWA 250 RaAART innsazatsuazSuUBNInanennng wen e
i1 #158LaENINTFIUNEENBTN 100 pom ‘v‘if}miﬂL‘umﬁm‘m:mﬂmm‘jﬁmwgmﬂﬂ%’ﬂ
1,000 ppm H11UFH4 10 HadARS Tar9nU5uLUBHIRs9UR 100 RadaRT waaYinng
USuBmsaneingy et asazanesinsguaaneda 0,1,2,3,4,5,6 uaz

7 ppm %v‘i’mfﬁﬂLﬂWﬁm‘ammammgmwgﬂw%ﬂ 100 ppm N1U5H10 0, 1, 2, 3, 4,
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5,6 uay 7 AaaanT ANaey TewanUsulENnsana 100 RARART LaiIn1TU5y
UBrnmsmzrinnastila 100 Aadans antbawanbianiiv
9.4 NITLAFUNFITALALAIDLN
Fagnaanats dauau 0.3-1.xx n¥u lavendfulsninsauin 125

fa3an5 n3nla Digestion tube 91NN WIANNIANEN Nitric acid: Perchloric U36164 20

|
=

Andans ¥lasaun Hot plate %38 Digestion block 7o uifin 220 sepaa B
gagauinduRafntuieoatTarans saaITazataiany o dte 9z lrnalsena o

30-40 W17 91TIENRI91N Hot plate 1138 Digestion block fafialaifiu angansazans

v v v v 1
o [

FIBYN LATANALNEUAELINAR A29AUSLUENIAST 2379 250 Radasns Usulsuies

v E4 4 1 v v o = - 1 v v &

ANLNNNAY YN A Tuﬂimwmimmﬂmzﬂ@uw MNIBIANENTZATHNIAILDS 1
9.5 A5ASIZN

4 3 o/ ' a aa a2
Tﬁ’ﬂL‘UWW’NWi@ZNWEW’J@H’N 5 RaRANT MIDATNAMHIANIZAN YT

v v 1

AN NINBIRIBY LBaAUSLUBHIAS 2u0m 100 RAAARS Fin Molybdovanadate
reagent U3nne 10 AaAaR5 ($R91@9% 1:10 289U381m529aU50U138193) USuLEHRs
el wazsaala 30 WAl HIE19RTRIENINITIN O, 1, 2, 3, 4, 5, 6 UAZ 7 ppm
BN Molybdovanadate reagent Y5819 10 HAAEAS Ususnnmsmnetila 100 Aadans

el uazasfiel 30 wft ihansditesny uazavanennsglUInANINBIR

]
o

AIYLASEY Spectrophotometer iR NENAAY 420 W1lwnas TufinAInIsgAnAnLES

1
o/

(Absorbance) MaBATTBYRLRANIRT LAIABINIRNITAIDYIIATA (Transmittance) WA

72 7 1

o a % % !
AITHIANAHIBNFITNERILAIDE N Tﬂﬂ WIS UNANITILATINYBINITRLATLAIDE N

1 v v 1

TUNTINALIAS AN RNANTTENINAMNINIUIBINDEN DI AURL AN AN AUUFINTD
ANTBRYATYBIAAFIUNABINIUETFNB 9N TAYBIAITALAIENIRTFIUNBANESH (NFIN
NIPTFIN)

N

ad o
IDATUI

WBEWBSN (ppm) = ppm P 289NTINHIATIN X UIHIR5FANIE x 100

WINHNADIAIBES (NSN) x 108

UBrnounaane Saniamnn (ppm) = % P x [(2 x Atomic wt.of P)+(5 x Atomic wt.of Q)]

2 x Atomic wt.of P
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- ¥
10. A8AASITRUS NI INUNAL B LNTIIAN A

10.1 N15LH3YN Reagent

1
o/

%9 Calcium carbonate 734934 12.5 N5 taly Beaker 234191 250 ARAANAS

(3

FNUnan 50 RaAANT LaLAN 36-38 1asiEun Hydrochloric acid 458194 105
AaRanT avlUfiasues a1niinllaneRanferielmduuanlauanlsulanins
2119 1,000 AAAANT USUUSHINTAERINAN WA l9e1 MLNfiW nNSIeEeNnTARIMEL
aauf0e19 Inevitn1sHan 69-70 1WesLEua Nitric acid waz 69-70 1as1Fun
Perchloric acid Tudm9n 1:1 Taei3unms
10.2 ASIATUNFITRERTLHIATIN
mmmwmmgm‘[w wnads s 100 ppm laadinaansazans
mmngWme%w 1,000 ppm H1UFH1DU 10 HARART TaranUsuUsunasznIn 100
A8AARs LaIlsUBHRTmaEsinaue e A
a19azaneNInsgIsInunadas 100 pom laadilpnaisazans
mm;’g’m‘[mmm%w 100 ppm H1UFHM O, 3, 6, 9, 12 WAL 15 HANANT Tavanusy
UBnmsawnn 100 Radans wanlsulBnnnsaaeinnauannimen e
10.3 NTLASENATTATAILFAIDYN
Fagmentadmuan 1.xx n3u lawanUsuUsunnsewn 125 Aadans
\dinnsanan Nitric acid: Perchloric acid 11493 20 fiadans dnliaesumn Hot plate %38
Digestion block ﬁ@qmmﬁfﬁ 1A 220 pepTRIBEE dpganiiATuaNfisuEesTaTas
AanuoizAla d99ln0an1Useanm 30-40 WAt 9INHRAIT (SN DIuENTazans
faeen9 uaraNRnaunlsnaWlaanlsuLENIAS 2R 250 AaAART USUUBNARS

v 1

Y v v 1 v 1 P
21} L"EIEI’]T‘ﬂL?.I"IﬂH mmimmﬁﬁmﬂ@u"qu T‘ifiu’]\fﬂw’]uﬂ‘itﬂ’ﬁﬂﬂ‘jﬂﬁmﬂ‘j 1
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10.4 A5NT15AASIEN

v v [
=

L4 o ! v
Jiana1TaraIgAID8Ng T%ﬁmwmmumﬂw uWnNLBaNay 0-15

opm TaasTuaantsuLEunng au1n 100 AadAAT WRNANTaZA"Y Suppressor 10 AARARS
uazUFUUANIRaanssinnaw et shansazanasgmilnunaiden 0. 3, 6, 9,
12 kaz15 ppm WNF1982A18 Suppressor 10 RAAAAT wazlsuUBNmsmassinaw e
i Wnansazanalldana Intensive of emission A28 Flame photometer #1A1AI1H

v v 1

INIUTBINNTRLAYAIDYN IALF eI e UNaNI9ALATILAaaITaT ATt faae 191

! r, o O 0 o/ ! . . .
ﬂ‘j'ﬁ/\lﬁLLN@QWQWNNNWHﬁi&WQ’Nﬂ‘NNL?IN%N?IE\TTWLLVINL%Y—JN AUAT Intensive of emission

PBIFNTATAYNIAT NI BN (NI TWHIRIFIN)

ad o
AoATHIN

UarnaulnunaiBesianss (opm) = 1.2046 x ppm K x 1319540918 x 100

LNRNUDIAIDYN (ASH) x 10°



ANAKNKIN 2 FEIATITRAN

1. ’ﬁdﬁmsﬂxigﬁuw‘%ﬂ%’mq BUYBEANTUEN ATIHIHAITLBHAD (KIA5LAM
1.1 38n151M58N Reagent

LWIYHEITREATY Potassium dichromate (Oxidizing agent) ﬂ’NNL?j/m.glju 1
upsueas Taed Potassium dichromate ﬁﬁquﬂﬁi@uﬁqmwgﬁ 105 BIANTALBYN WU 2
#2ln9 S99 49.027 n5n Ta Beaker 2141m 600 AaAANS LANNINAYW 500 NaRANT AU
M98 AEIUNNATINIRO SR A TIIATALSNARTIUAR 1,000 HARANT LaILI5L
USrnmsmagrinnasyinnisiaen i

WIYNFITATAE Ferrous sulfate (Reducing agent) m’mL"ﬂyNgu 0.5 uﬂ‘%
DR Tmﬁ%’q Ferrous sulfate 911493 139.0085 N4 H (m%sf% Ferrous Ammonium Sulfate
FIUIU 196.07 NTN) TaTu Beaker 2347n 1,000 HAadART Finsinnan 600 AaRAnT AWl
A13AZA1Y 91NIUD18 LAz a1 A NEIA LS uUEHAIRTIRIA 1,000 HadANT AN 98
wWosiFus Sulfuric acd U3nnas 20 Aaddns wandsuliuinanaannnandiiu 1,000
AaAARS 1wen N

W NEI982a18 O-Phenanthroline ferrous sulfate indicator Tﬂﬂ"iﬁlj\i O-
Phenanthroline 911493 0.74 N3N wazFerrous sulfate 97149% 0.35 NN o Beaker 2u1m
100 AaRANT HNsNaY 50 AAAANST ANAUEITAZAE

WSUHAI9AZAY Silver sulfate %4 98 Lﬂﬂ’%ﬁuﬁ Sulfuric acid %’ﬂ Silver
sulfate 914931 15 NS TaTu Beaker 2u1m 2,000 Aadang WfAin 98 1wlasidun Sulfuric acid

1311915 1,000 RARAAT ARIAAINK

1.2 NSIAFTUNAITRERIUAIDY T

| 1
o o

Feganeamusanan 2 n5u Talu Erlenmeyer Flask 2317 125 Raadm4
Tianansazans Potassium dichromate U5x84 10 RARAAT AN IUGIBL197% 91N
s 98 1esidum Sulfuric acid UaHnod 10 fadans a9 tufasnfiuesnemn ¥ manala
duluggaadudunan 10 uft anndudnsiindulyuusuang 20 aRans uafs

§1982A18 O-Phenanthroline Ferrous Sulphate 138161 0.5 HadanG
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L4
ada

1.3 35AIIEH
YIRITATAEAIDY 1IN NINIAAIYF1TREATY Ferrous Sulfate a3

a o L=

a19aza1efidafnuidudiiniaUuunsuansanfegaafvinnasTuinysuao

a15a¥ane Ferrous Sulfate 71

o ! ! o/ ! * A 4 ! o o 1 +
vaneg: Mavia Blank lnelalasanunele wiun uasiiaszn wwdaaiusangnee

ad o
AoATHIN

@uw%ﬁm%mau(%) = 0.3896 x N x Hadan5 28IPotassium dichromate (C-D)

UINN2BIFIBYN (NFH) X C
B = 138104284 Potassium dichromate fitfinas {UTH@a89819 waz Blank (Aadaang)
C = USnn04u89 Ferrous sulfate 7MaAnafiiU Potassium dichromate i Blank
D = 131194289 Ferrous sulfate iMmsawaffiu Potassium dichromate TH@ag1g

v v P
N = mwmmmﬁuummmmmm:mﬂmmgm

L4 < o‘a A N L4 < o’A A s L4
WaSEEUARLAHIRs = WaSEUABRISYAITUBY x 1.7241

9

o ' L4 ' L4 < (Q A L4 L4
ﬂ@]iﬁﬂﬁuﬂﬁiu%u@]ﬂfﬂiﬁiwu = WBSHERARUVFHAITLAY

VBN (P9 199N

HIFIDYINPUIIUIN 5 15N 1@ Beaker 211A 50 ARAAAT WBNUINAW 50

1 v 2 '
o/

ARARAT (ARTIEIUBIPUABNT 1:2) LAIANAILLYINNAD FIRIBYNTIAZITI NG VIN1T

FnAn pH mae pH-meter Tnenin Glass electrode quastuansazaefineg el o e

o/

P RO =
FRBAUAAITS BIUAPH UATTUANHA

wangme: unsaliinsnzilaaladnsnaou At = 1:2 nanluainise
Ainsonle Wesendanasgainnnnlsdnsnau fiusdn = 1:10 uazszyllusnew

NATLATIZW
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e v
3. 35AATITRAINTTHI AN

|
o o

Fasneenafiusiuan 5 ndn TaluUsuUsHmsun 125 AadanT Winsdnau
50 RAAANT LWHTAMLLAREIYETHAN 30 WA 91NTHNTDINIHNTZATENIBILES 1 1AM
Beaker 211m 50 fadans Wnansazanadilnlldaaninnigsinmnnaas Conductivity
meter figoungR 25 asrEaiRua Tufinaayaainisining

- ¥
4. ARAATIERUSNIORIASIIWITIANG

'
o/

HIFIDHIAN 2 NSH 1A L Erlenmeyer flask 21417 125 Hadan4g LBid 98
Wegue Sulfuric acid UsNaed 10 Aadang N UAIUMeNea8fa819 WavinnIsaas
fnagng Taels MU unane aunsssialnaisazatedideala daln uaasafial sy
FINBUANUINAY 20 RaAdnT Wi UnsasnlanazdSulsuingnosinnanlsduios 100
HARRFS
ad oI/
ABNTI9NAWA LRSI
11 Erlenmever flask 2110 125 Rad@#9 G9N HzBO 5 indicator 10 Rad@A#T N1

58950Tm Condenser 2891A589NAW AAFNITATANYAIBEIN 10 HaFARAT (4 Kieldahl
digestion flask waddn (U laLATaInaWuA nauanUsNInsresasazans i Erlenmeyer
flask A92950TM Condenser LANIWEITEFL 75 AaAANS AnINaNTazanefinawle

Tmamiu Sulfuric acid 0.005 WaTHaE utleiqnef %G@xfﬂﬂﬂ’i@x@ﬂﬂﬁ‘?mwu YIMN1590

P 1 I .
UFH1M5289 Sulfuric acid 0.005 UBTHNER Atstmnanier o s
A Amsundulnsian

Vo l@siesyianug (Wasidun)

= N of Hydrochloric acid x (Ra@@a#5 (Hydrochloric acid)-Haaa®s (Blank)] x 1.40067

WINHNIDIAIBLS (NSN)
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5. AFAAszIN3ansuNaaNa AN
5.1 N15LA38N Reagent
TrsazHaNngn 69-70 wWasidua Nitric acid : 69-70 wWasiEua Perchloric
acid Tusmenaan 101
5.2 NSLATENAITALAIUNINTF N
F1FRZRIENIATFIUNBEANBSA 1,000 ppm Tneds Potassium dihydrogen
phosphate %Mmm‘muﬁqmwgﬁ 105 a9ATaIEeE WK 2 Falug S7uam 1.0984 nw
TaluaanUsuUsnInsann 250 fadans 9 niWrinnMsazats sz SuUEHIATAaLIn
ndW uazen AL
H19RER1YNIATTIUNDANDTH 100 ppm azvinnisilanansarans
N1RTg UNDEN DI 1,000 ppm H1UFHIN 10 HaFARS Tagapu5ud3annsaun 100
AaAANT uawinTUsLUBHIRsAaeinnaw annsumen e
FTATAENINTTIUNDENBIH O, 1, 2, 3, 4, 5, 6 WAz 7 ppm 3zi1n154
L‘umﬁm‘mmmmmgmwrﬂﬂwrﬂ%ﬂ 100 ppm H1UGH94 0, 1, 2, 3, 4, 5, 6 kAL 7
fadans WeeaaUsuUBnnsznn 100 RadanT waavinniUsuLENnsnaesinnan n

00 faRanT 9nagn MEnnu

—

5.3 NISLATYNFNITALAILAIDY T

| '
o o

HIFIDYIIRAUTINN 2.50 N3N L@2aAUSUUEHIRTIUA 125 AaAARS

w38 la Digestion tube A1NITMANFITEAA Bray || USNAed 25 AaAAn5 1ae1 60 Al

v L4

LAINTBIINAAMENTEATENTBIUDT 1 AAFITAZAIEAIDEN 5 HAARAT 9NHIAN 2%

a

HsBOs 5 HAAAMS Murphy’s reagent 2 RadanT 2.5% Ascorbic acid solution 1 HaaAMNS

a aa

AINETIFY  LATUSUUSHIRSALNNINAY 2 RAaRANT WY1 N0 LAzl 20 WAl

AMNUNUINITAZAIEAIDEIUAZEITRTANINIATTINUTAAIINIINIDIRAIYLAT DY

o

Spectrophotometer AAIMNEI9ARY 820 W lHINAS UANAINITAANAUILES (Absorbance)

I
o/

PIBANSDENEAA IR UFINDINIWFITAIBYNIATA (Transmittance) TIAITHIATATIN

v v o 1 ~ & o ' o
PHNYUABINTITNERTIYAVIBE N TG]EI W UIAYUNANITIATIENUBNENTREAIYAIDY WU

ATMAURAIANNANAUBIEVINIAITHIY HIUIBINBENDIFUREAINITAANAULAIDENS D
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1 1% 1 1 o

ANTBYRTYBIAAFIUNRBINIUETFNBL 9N TABIAITRLAIENINTFIUNBANDSH (NFIN

HIM997%)
a9

ad o
ITATUI

WaaWa5a (ppm) = ppm P 289n51WN19551% X U5H1A5FANIE x 100

YWINRNABDIAIBYY (NSH) x 10°

UBrnounasane Saniamnn (ppm) = % P x [(2 x Atomic wt.of P)+(5 x Atomic wt.of O)]

2 x Atomic wt.of P

. P
6. ABAATIERUSHIINUN AT UNNIRNA
6.1 N15LASEN Reagent

%9 Calcium carbonate 91373 12.5 N4 L& 14 Beaker 23416 250

Vv 1
° o/

aa a A aa Y A & i . . a
ANNMNT BHUINAW 50 HAAAMT LAURN 36-38 LUBTLEUA Hydrochlorlc acid YgH1od

i)}

105 faddns avlUiiazuoy annshuinlUananionaefiol mifuuaamlauanysy
UBrnmsawna 1,000 Radans USuUBaasmaeinnas uaamen e

NM9ABENNTAGINSUEBEFA8819 TAeVinn1snas 69-70 wasiFun
Nitric acid waz 69-70 1Wa5iEwus Perchloric acid Tenan 1:1 TnatSunns

6.2 NISLASHNAITRERIUHIATFIH

araazananInsg s inunadas 100 ppm lnedinnansarans
umsgiulnuvaen 1,000 pom w130 10 Radans TaeanusuUsuanaauin 100
ARAANT uaSUUBHNRIAENnaRan BN LN

a1aazaneNInsgIsInunadas 100 ppm lnedilanansarans
umag i Iwunaiden 100 ppm 81U3HA0 0, 3, 6, 9, 12 uar 15 AaAanT laranlsy

UBNIR5aUIA 100 HaRaNT WaUSUUSHNIRTAEENNANIINTIDLN A1
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6.3 NISLATYNFNITALAIYAIDLN

1 1
o/ o/

FIFIDLNAW 514U 1.xx 15N @A U3uUsHInTaua 125 Aafans

WHNSANEN Nitric acid : Perchloric acid 9718493 20 Radans dn{Ugesui Hot plate %138

a o a

Digestion block igeungf (wifin 220 aspnzaides sagaudaduarufinludasisazals

[

AANUOA L 992 7198109514 30-40 WIT 91N9I9F979 1 LN nIuEITasans

FID8 LATATNALNEUAILHINARIA2IALSUUSNIAT 230 250 AaAART USUUINIAS

v v 1
o/

AnevinnAw wan i T‘LAﬂ‘ﬁiﬁﬁﬂﬂ’ﬁﬂ:@’]ﬂﬁ@Zﬂﬂuzju i lUrunszaenssaues 1
6.4 ABMTHATIEN

TWAAR1T8z a8 F88 19 TﬁyﬁmwL%uguﬁ@ﬂmmm%ﬁméﬁ 0-15

ppm TaaluzanusuUsunns aum 100 AaAART IANANT8zATE Suppressor 10 RaAANT

wazUSuUBHmsAaeinaw et ﬁﬁmimmﬁmmgﬁﬂwme%ﬁ:u 0.3,6,9,

12 kaz15 ppm WNF1982A8 Suppressor 10 RANAAS wasUSuLBumsnassinam 1wen

T dhansazaneTUdnen Intensive of emission A3 Flame photometer 11ATAATH

v Vv I

% a & % ! [ %
PINYHABINTITIRENIEAIBDE N TG]EI WAUIALUNANITIATIENBNEITALAEFID 819U

AN LEPN AT THANNHETENI N ATNITNTWIDS IN U ELBeN fUAT Intensive of emission

ﬂﬂ\‘lﬂﬁi@&’ﬂ’]ﬁ&l’miﬁq‘lﬂw UNE LT (ﬂi’IWN'Wﬁﬂ’TH)

ad o
ADATUHIN

VarnaulnunaBeanianss (oppm) = 1.2046 x ppm K x 1/58@35aM18 X 100

PINRNVBIAIBLN (AAN) x 10°



v
ﬂszqﬁg’%w

“ﬂ’fa—ﬂqa A9 WINART

% hieu 4 fia 05 NHATRNE 2538

anuiiin \Begne

AAMNISANEI W.A.2559 .U (NEATFNERT), TANEIRENIEn, SmIANELEn
ﬁ’ﬂgl:ﬂ’@fegﬁ’u 185 iy 11 fiuausans d1neLis Sminidesans

HRITHFREN A9791 wnAes, Anawaand ifleadin, uila Andagaos LL@:qiy%f;u

ARAN. (2562). AMENTRIBIANAL UWATERTIEIUTANANITAN
apn1ananedndnnnnings. Tw nsszgaAnnnissyiued
“QRYANBDATE” ATIA 11 (MW1 1-7). WATAEEITHINY:

o/ o/ o/ o
HUIINYIRYINY AN T
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