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Executive summary

The TRF (Thailand Research Fund) projects were used to initially test the
concept of adapting high technology precision agriculture concepts being applied in
the maize belt of the US to small maize farms of the tropics. The initial TRF projects
tested the feasibility of the concept in the Thailand maize belt and found it successful.
Subsequent TRF funding was used to refine the three simplifications that now are the
cornerstones of the site-specific nutrient management technology (Graphical soil
series identification, Seil test kits, and Simplified decision-aids). The site-specific
nutrient management technology was ready for dissemination with the support of the
FAO project (2002-2004). Refinements and new aspects of the technology continue
to be defined in current TRF funded projects.

Site-specific nutrient management concepts were adapted from the high-
technology approach in the Midwest United States to small farms of the tropics and
were applied on selected major maize soils in the maize belt area using soil series
identification guides, soil test kits, and decision-aids. DSSAT CERES-Maize version
3.0 software was used for nitrogen fertilizer recommendations while PDSS 2.0 was
used for phosphorus fertilizer predictions. Potassium recommendations were derived
from the Mitscherlich-Bray equation. The NPK fertilizer recommendations were
generated for 38 soil series in four provinces, namely; Lop Buri, Nakhon Sawan,
Petchabun and Nakhon Ratchasima which are in the maize belt of the country, The
steps of this technology were (1) soil series identification; (2) soil testing by soil test
kit; (3) adapting and simplifying the decision-aid results to Thai conditions as well as
for loading onto desktop and handheld computers in the Thai language. The decision-
aids results were also recorded in fertilizer recommendation handbooks also in the
Thai language, for direct use by extension agents and farmer leaders. The technology
was transferred to 200 farmer leaders in 10 provinces since 2001. The adoption of the
technology was continued by giving more training to the farmers. The higher profits
of the farmers on maize production using decision-aids and soil test kits compared to
the farmers’ practices were confirmed in many field studies. Further TRF studies
were (1) analysis of the spatial vanability of nutrients after cropping (2) extraction
solution improvement (3) new algorithm for K prediction (4) measurement of the
acceptance of the farmers on this technology (5) installation the NPK fertilizer
recommendation on a handheld computer. The results revealed that (1) the variation
of NPK was reduced after cropping, the site-specific nutrient management reduced the
over application of fertilizers in some areas and replenished the deficient nutrients in
other areas (2) sodium lactate is a satisfactory altemative extracting solution for
alkaline soils (3) the first approximation of K prediction was done for 38 soil series in
the four provinces (4) the farmers accepted and appreciated the new technology but
they need the sustained support from the extension officers after the research projects
conclude and (5) the decision-aid loaded handheld computers were given, together
with training, to the 26 extension officers.
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Abstract

Site-specific nutrient management concepts were adapted from the high-
technology approach in the Midwest United States to small farms of the tropics and
were applied on selected major maize soils in the maize belt area using soil series
1dentification guides, soil test kits, and decision-aids. DSSAT CERES-Maize version
3.0 software was used for nitrogen fertilizer recommendations while PDSS 2.0 was
used for phosphorus fertilizer predictions. Potassium recommendations were derived
from the Mitscherlich-Bray equation. The NPK fertilizer recommendations were
generated for 38 soil series in four provinces, namely; Lop Buri, Nakhon Sawan,
Petchabun and Nakhon Ratchasima which are located in the maize belt of the country.
The steps of this technology were (1) soil series identification; (2) soil testing by soil
test kit; (3) adapting and simplifying the decision-aid results to Thai conditions as
well as for loading onto desktop and handheld computers in the Thai language. The
decision-aids results were also recorded in fertilizer recommendation handbooks also
in the Thai language, for direct use by extension agents and farmer leaders. The
technology was transferred to 200 farmer leaders in 10 provinces since 2001. The
adoption of the technology had been continued by giving more training to the farmers.
The higher profits of the farmers on maize production using decision-aids and soil test
kits compared to the farmers’ practices was confirmed in many field studies. Further
TRF studies were (1) analysis of the spatial variability of nutrients after cropping (2)
extraction solution improvement (3) new algorithm for K prediction (4) measurement
of the acceptance of the farmers on this technology (5) installation the NPK fertilizer
recommendations on a handheld computer. The results revealed that (1) the variation
of NPK was reduced after cropping, the site-specific nutrient management reduced the
over application of fertilizers in some areas and replenished the deficient nutrients in
other areas (2) sodium lactate is a satisfactory alternative extracting solution for
alkaline soils (3) the first approximation of K prediction was done for 38 soil series in
the four provinces (4) the farmers accepted and appreciated the new technology but
they need the sustained support from the extension officers after the research projects
conclude and (5) the decision-aid loaded handheld computers were given, together
with training, to the 26 extension officers.
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54

Fhusioana NPK 1u@utie 5 giie uaiiofionsanliazidoaud’ Sodium lactate tHU12 93031 Mehlich 1

Tunsaveanisdnitzivoanssaluduara lumzanlunisinsed uTasou uaz Twimadoy
¥ 9 i

FaiudansIdhoana 2 wiia Taouon1¥ 14 Sodium lactate adaoarefa Tunsaifidluauaie dau

' ¥
= = @ o . a w o = ¢ g =
Gluﬂﬁmﬁlﬂﬁﬂuﬂiﬂuui%u’lm Mehlich 1 #mivafalaz uneHUTna NPK uau
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<
uNh 3
o o e = &‘ t&
msHannfmuszihiolnunaFesmmznun
3.1 A1
4@ o o . .\ a & o o
Peytudwustirie Inunaeonlulszmelne 19auns Mitscherlich Bray §1u7m Failuga
o Aq¥e o é’.‘n = = < P ° o
uugrihildfunnlszma aumstiinsanmmizdina mmdonnduuuiemanzius uuziile
=1 ¥ a ¥ 3 =1 4 = =L S - = wey
T endoy e T dmNNABINT Inumadonszoany USuia Twumadouaudy Tudu mnidms
» '
AALBZMIAINYBIAY TN ITTs InumaFou Tagnszuiuntsaneg SnanodTuiaeiiuuii
ar 0 r dy L] < Yo o =) dy o o °
Tadgsnaqmartiaininnfivsendszeerlums s wuzihifo InunaFoumwiziuh dAwuziile
L) o ¥ o y w 1 ot
dmfudrlwalasialdfldduegiutlvgiu fe 19{e 16200050 15151515201
= qs () as = o ar P o o oA J Ay Y
30-50 A landu/ls dwmfunnduuazynimia wafinannnswuziinie ursiui 145
¥ ]
TrunatGounnfiv il isiui lasufoTwmadoudooduld Jegiudiuzih liiouasnsiamsile
F-A] 9 - | [ o 8 4 Ao
Nz P uvumwiznuil endu InunaiGoy uaswuinneasns 1asunasaatn Tnageadu uazdidls
J £ = oo oo a o L3 ~
431 (Attanandana and Yost, 2003) Fuflunasmifovealnzamsive “mswannszuuduuzi]ond
o o ar - o 4 & o - ¥
dmdndnlnae duiu Sdinnuduiudesdnuufio W dndinmsams o Tnuma@ouawizAun
@l <
3.2 Tngiszanan
é.s 1Y e & ) ;si.’ P w o A k) 9 As_ o <
wenannf b fjoTnumassmanizfiundmivauniflgndninafddylusim 4
¥ 13 }) ]
Tmiafiilunuilgndnineiidgvessuma
Al 3 =
3.3 FEmssuinau
o = ¥ - - T = '
mIauiinaulsznounie (1) MsdaamuraIdone it Tnunmdon Tuaralssmn 2)
A5AIANZIUAT buffer coefficients Liaz A1INGAVES TwunaGoyTuau (3) Mo lukealfiiamsuaz
meaaune 17 1AA1 buffer coefficients taza3ngAvod Twumadou luduiisiid luauns uaz @)
at -] a L3 e ; d‘
mswann hilsunsufmuadwusihilo Inammdoumwiziui
= <
3.4 wamsIfnyIazInIsal
3.4.1 msannlwmmdsilumalszma
misvseaiunmihnlse lonivoants la e Inunaido
McLean Liag Watson (1985) 1darsilariuduiusseninliuailoTwimadsuildaly
<2 = 1 =5 P J é'l [ 1 =
uazTun exchangeable K TuAU oz W09 exchangeable K 1HuGUiinTN15 16 1o Tnunmdon
2 J - cﬁ’ o ar d’dv q) =2 2 woar fqy A 3
i TuAusu uazanyduiusddluduasssuiisgaquils uaz slope voanuFuius i lumuay

' 1 L
TuAuHus iltite W30 hydrous mica N9zA3 1 Twuna@ouluaulugilves non-exchangeable K A4riu

1)
= o

-y H L) = =y é
‘Auiiil CEC #1 uaz AEC g9 veiifSna TnunaGen luasazarwAugs Gaazgnezdneen ldnn

= P 9
USIUTINHAY AN
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nsWaswuzshilonunaBoumwiziundo s 1¥a1 buffer coefficients YO AUN1T TN
] a4t u’a’ =] U2 U . =% 5 s, é = T ad gy
A F0iuT IAANYINIAY buffer coefficients Y94 Inunanduuluvoginms Faliagnanwitae
o o o 1 1 ar ] = o Yo A J 1 - ﬂ
fu ndnnisnde la Twumedoussavaianasldluau sildduianwsuuasisduiduna maies
FaH uazaiaaunrIumTIuIA UNoN T exchangeable K 33msfituauluanmnlndifsadulunin
] ¥ ¥ ¥
avwasitludsmsimih s lumsdnnasuueihdoTwmadomnaumsieue lumsfinynd el
mssEiumseAYINgR ( critical level) ¥4 INunaFeu
Vilela and Ritchey (1985) Tatlszifiua1ings critical ¥4 InunaFon luaundunsaaioda
[ »
p6197HUTs dmTudandes uazda Ina TAmty 0.128 cmol kg Tawld 1 Whnhwnada uaz Tdw
anuduRutszn e InunaFeufiada 1au Mehlich 1ay NH,0Ac 71D exchangeable K (NH,0Ac) =
0.01 + 1.24 * Mehlich K, r = 0.99 #0u1 Gill (1988) TAW1#1 critical level 1111111 0.16 cmol, kg’ d 1131
#1215 10 Vusn uaz 0.19 cmol, kg’ TuTldon Munson (1982) s1wamNluvaiouguiu $33ve3

critical level 111111 0.11-0.45 cmol, kg

e

~ ar ' ~ o @ A Ad A =1 1. 1 o~
#19191 3.1 E{IUWTE)UN%ENIWLW]ﬁl"h’UlWlﬁfUTi'lﬂ‘lﬂﬂ‘U‘W‘]J’VI!.ﬂ‘ULﬂfJ’) PSHUIMHIANNBUADU

Wy

o = Vo w 3 = 1 o A Yo L o @
ﬂﬂﬁﬂ'ﬁiwllﬂﬁlcﬂﬂﬂkll“ﬂ']ﬂu Llﬁg’ﬂﬂqﬂ15TWH""]ﬁFﬁUNH’]ﬂﬂ?TﬂﬂﬁﬂEﬁﬂ Wﬂ!lﬂﬂﬁiﬁlﬁu‘ﬂﬂﬂ?‘lnﬁ’lﬂﬂl

= = 4 A ) ' o ° o =
vealTuna Tnunangenlunshae sinnsudusuusiis T esey

A15199 3.1 Aedisvesira s Ngads Tnunedouut T3 Tudus199 90aWe (Pretty & Stangel, 1985)

A ] A Y o & M o
W AIUVDINY TwimenFouigamie llduAeh
L
HUAL (NN.KABAATS)
9/ ar o a
1171na (7 Auaenans) ADH 93
o
DA 37
7
NINLA 130
412 AW 20
o
L4aA 70
7
NI YA 90
& a ar ar o, )
udlzna (60 AUATAATT) e 291
DUk (60 AUABHATS) W 224
NANIUYBINY 403
Elephant grass (46 Au/AaNAT) dnvosfimviiofy ~900
9/ o s ' P = =
nd28 (100 AUATAATT) AILVDIHTT DAY 860
Y ar o ] - A A
NaA (23 AUABAATS) AYBING DAY 363
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3.4.2 mswyeruMsANMANNdBIM sijalnunmda

Afl Yo 2 ] I = = dy ¥ o = g ) =
aumshlyannasuusiijo nmaGouiaueil TdudnnstdeosdiSuna Inunmduy
o a - = = 1 = = = o o el
audnludu minpuauswves ITwunadu ludAuusazyia msgads TwmadouTfuArihiune
5

JUHU

[4

anuaeans idife Tmumendounn. K,0/13)
= [ {(Kcritical - Ksoil)/(BC,) B.D.}*(Application depth /10 *Placement factor} + (Biomass removed
(kg/ha) * % K in biomass removed /100)] *1.2/6.25 (3.1

1

A1 critical Vo3 Inunm@ontudy Tasldioiadamordsududsuim

(]

Keritical
Tmmdoufiada ldvinau uazstia@doaduilevia BC,

anada lanndu Tasldieadasiiamody

Ksoil =

BC, = lue buffer coefficients Vo InunaFonien 1dna1033 undsianandu
FEidnnunnmATIY

Biomass = 13u100989 biomass fio1aen llondu lunsdivos InunaiBoudoadind

<4

7] [ L= | 1 = = @
msemedaoen 1Uenlsuielu msliuiaTnunaFoulunediiqe
' o g g4 A o s [} = g 3
anluwda manld 15 livsidessinmsf udsdieduiunuluszes
] o ar i 1 = 1 o
Aan 15 3. uazldszavanuiniladoas ldluawmifa 10 .
[ = . =t a
Kpercentage = (HuarnduduyoalnunaiFouly biomass ifirgaoonlisindu Tu
i v
Uszmalnodiulnainyasnilonavaedeas ldlusu dviuauns#ld
[ u’: H ° o Q 1 n’: r = o
ATIUATINT 101 %K TumdaufA iy Armasues %K Tuwaa
o ] o o 9f = P A
i uansenuianyos uaslnunaelszum 0.5 % (13144 3.2)

= =4 o < 4 =
ma1en 3.2 anunlsdsmves Tnmadon luwaalugaauaiag inmsnaasaluil 2546

‘Igﬂau a 'lméﬂ Yariance
1hnwoq 0.582 0.0021
Foyu1a1a 0.384 0.0001
R RCRI 0.478 0.0039
34ls 0.536 0.0002
An . 0.54 0.0004
AunEY 0.50

Hauudguratef s lumsd S Twanadoysinaunsh 3.1
= [~ = 1 g -
1) fimseuudasen livninAwminiy

2) anydnvesauildffoniiu 10 .




o Y+ = g ar a 8 =
34 szuvmivegums Wionlidmsunisnaadning : svezi 3

3) msaldeud wnsan. Su nnagnaf 1819100 dnvesiuilafonasanumun
LTINYeLIA s R ag I minA 2,000,000 NA.ABNATS 1Az TFATNHMLEUT I
iy 1.3

4 i1 Keritical m1 43 wnsnn. Taold Mehlich dhavienada

Lﬁ’aamﬂﬂvwmﬁ'm"nﬁ%’nTwLmaﬁmuﬁiﬂ’fﬁmﬂuﬁmiﬁ@ﬁﬂ NH,OAc UAgANSI9e0U NPK
TuAuld Meblich fhinnada duhideldlFaumsialdsm nmmdounmivnada NH,OAc 1§y
TwuneiFoudiadald Tas Mehtich faaunis

Mehlich ext K = -0.43 + 0.5376 * NH,OAc ext. K (3.2)

3.4.3 panagounInevaHsIveIt I Inadelmnadjalwimangonil 2545

Favdiidnnmsnaasslumaaumiug 2545 wudiha Tna lisevausasySuimil
TnunaFoui1e iasninSina TnunmGou udufioglusedudwnars dumsnnfisen i
seduTmmeFsud ol lunnameumsneuaussvesdninadeysua inummFouiildasly
dinsnnAudlfilgnd nadiunafi Tmmedoueylussdiunatsdega

3.4.4 MINaEaUMINBUTHB DI INAne S ai]aTnimmaasill 2546
1éinsmadounisasuauasues umaidoulu 2 gadu FeiuTina InunaiFoud qa
Aufl 1 Aogaaudnswsly s.unsaassA AT TnunaiEey 60 un/nn. uozyeaud 2 AeyaAu
3 1w a1l AT InunaiSon 40 unsnn. n1sinuinfefidesntsinuinsreyauesves
TnunanBouluAufiTine TnunaSoud uNon e critical level funsnAnaIvesInunaBonly
2 “gﬂ?luﬁﬁa‘f:
1) gaaud e aulis1nemis NPK Fudu dnnn-drthunma Anszit laoldyansde

= VA A o a va 1 1w Q. w
aoy NPK ludu ualiofinyied Inunadonludeal fiamsiiauniiiy 60 un/nn. A15un1manes

o
K, = 870 nnsls
K, = 8-7-5 A/l
K, - 8-7-10 nn/ls
K, = 8-7-15  nn./ls

3 ¥ 4 1
2) yaAun AUllE19o1MIs NPK dudumiify dwnn-d-aunan Taoldyansaeaeu NPK

=Y A e o' a g 1 P o w
Tudu uddiolinsz Tnumadonludtet fidnislinwidu 40 uns/na. fumsmaassds

K, = 15-5-0 an/ls
K, = 15-5-5  np/ls
K, = 15-5-10 nan./ls
K, = 15-5-15 nn./ls
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ﬂy T Pt =Y = 9 =
NNNaN1INAaeIues 2 udasl wud lulimsasuaussves TmummFoudwuiinlTe
» td 4 F b4
TwimasdenluAula Ny 40-60 un./N0. N0 191I0991NAUNS 2 11T 191 non-exchangeable K g9
1 a = g s & o= = T ¥
Tnmmized g lugadudunsenl Fuifufu Mollisol azdius smectite 1Puasrtlsznavdulng)
3.4.5 MIANYINIAT critical level voalvumaiden
T . =4 ﬂ 1 4 Aa o o ) a =
11 critical level Y03 TnunaBuuiludiunitsnddg unsdunuduusdhifs Twunadoy
& o o ' a a 1o at a
Fududagiszasdvesmsnaananaesud s luniamuiy amsins e UTnausdumilon ludu
r 1 = T =) = o o et =t o ' e & o Y
a199 Wy Aunneriladdsuausfun ol Twmadsudue i szaeus illite 194
13179 non-exchangeable K g undetnlunsdivesgaauadn dudnzdluadunmeusiiiuw
3
illite g9 Aaiud e linunisaouauewe InunmFouuas lia150AnNNIA critical level Y09ARY
' 1 = ra o e o ]
a19 18 n A 3.1 uae 3.2 uaastastinveusAumiina lugadudnsivel uozadn lunsdivesyn
= ] 4 n’; = . L Y a0 e = ] o4 = =5 u‘/’ = 9
AudunsIeaniull smectite 0f I Funmgeann Aull Twunadouge daunsdivesgaauadniiu daud
Niluduneuaiusfumilentsznm illite $119 515179 non-exchangeable K g4 nag liwunsnou
auosvod Inunadeud ldaslludu vinmisdnuluniaauindl 2545 18werusd buffer coefficients
Y93 2 gaauluas1an 3.3
A13199 3.3 A1 critical level D9 TWunaBuy 18z buffer coefficients (BC,) N 1R9INNITNAREIIUNA

auw il 2545

NEATNT ‘l;ﬂau critical level Y04 IWUMAGUL buffer coefficients YD3
fiieue (nJan) TrunaiFosiene

AT aaAn (Suk) 140 -

vou qAn (Suk) - 0.69

31004 11n¥01 (Pc) 125 -

aufnd 111n%99 (Pc) 90 -

13w 1nyes (Pc) 75 0.89

3.4.6 MSANYIA buffer coefficients Tu¥ivslfiams
Iévigaduawys d1u1swel Fouiaia a1ed adn Unges uazniu inldile Twunmduwy

TuszdU 0, 20, 40, 60 (AT 80 UN./AN. MUFFU LazUUAUAIETTAIAI9 AL 3 3T D

o 1

1) ihawnlddjeInummdsuiiszduie uazilfdududdisiues v 1

Fuas uagvilfusfigamgl 105°C 8a 1 didai (350 1)

q
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0 a ' a oA e 5 § Yo - o & =
2) vhauun ldijo TnunenGounszataen i ldautinnuyuissauanuganusuanui
3 W
= i - w o [ al o =
gamqil 30°C uazdaseldduutailunar 1 dat ndsaiuhidaduinnusuly

[y 1 ~ ] LY & et ol
szauanueanuiulumaaundn uazildeoldudetn 1 Flat (359 2)

] a ] 1 ¥
3) ihawinldilo Tmmadouiszaua g mldauiinnufuiissduianuganusuay

¥

=y ar L, ¥ ar -ﬂy a’ o = 1
figunqil 30°C uazdnunlaulianudulussduiinihuna 2 dlast 357 3)

ey ad A o = = R o a =
339 1 $u33Rv IF AU s naz U IR1 buffer coefficients &1 taasl i udINITAT ¢

A

gegadisla Twumadonas 1y ludu 330 2 Wuds v idauegluanmdlonuazuda aduiulden

B

= s a aad & add 1 a 3
buffer coefficients 1@ uaziianmmindifseduninauin 350 3 FaduiiMivanluanmanudun
Asi AR buffer coefficients BYITNI19IDN 1 LAY 2 A15197 3.4 1Az 3.5 UAAIA1 buffer coefficients 9

»
Taamnvdeal§iianis 335 Tavldineadia Mehlich sz NH,0Ac

3140 3.4 A1 buffer cocfficients Y94 7 yaaud ldvinmstuauluiealfiiang uazld Mehtich 1y

v

wwnana

YAAY vinafia Mehlich

i1 357 2 354 3
Lb 0.280 0.808 0.513
Ln 0.390 0.841 0.386
Tk 0.270 0.990 0.418
Cd 0.670 1.018 0.674
Suk 0.610 0.880 0.685
Pc 0.370 0.370 0.325
Wn 0.400 1.081 0.592
Mean 0.370 0.749 0.449

@131971 3.5 1 buffer coefficients ¥03 7 gaAuT IdnInMsvuAulutenl§iiAns uaz1¥ NH,0Ac Wy

»

Wenana
YAAY $renadia NH,OAc
357 1 57 2 35

Lb 0.720 0.575 0.655
Ln 0.880 0.598 0.541
Tk 0.350 ' 0.517 0.578
cd 1.200 1.002 0.721
Suk 0.650 0.693 0.750
Pc 0.570 0.567 0,662
Wn 0.840 0.844 0.545
Mean 0.740 0.600 0.557
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3.4.7 m3ilsziiiu buffer coefficients TuMATUIY

P=] e 1 R g/ o owe 5 9f 1 o 1 =
DA IINITNIA buffer coefficients TuH BRIz 1R wuazII052 s szl

2
Tumaauuszazdeudsanmmssyau lalunaunsasns 1ddnn daiudd e Twunmdoy

da 21 g o w o o = o ' . ¥
narzd Idludundudufodvss 4 gaaulu 6 uilamaassuifiuanun buffer coefficients Taold

FunITh 3.3 M13UTLITUA buffer coefficients Y8 InunaSon lunaauiudszEivannaNanaivos

= = d'. a 1 [ c; 1 = £
Vs InunadoniianaldvinmsldieTwumadouildasl/luan lanavuazsgnisdaiiums

o1 InumaiFsueon lUnnauTasf s inaumsn 3.3

BC

K

BC

K

ExtK,

ExtK,

Kadd.ed

Krcmo ved

fler

before

EXtKaﬂer / (EXthcfore + Kadded - Kmnoved)

#1 buffer coefficients NATUINIINANATT

(3.3)

Ad d 4 ¥

e Tmadoniiasa i ludufidunniuiififuiedn naud

ExtK .+ (% K x grain yield / 100)

Yinawesile TramenBoniildasldludu @nsnn.)
UsmmvesImmaFoufivivesn ldvindy 1uns€11§ﬁuuﬁ’iuﬂumﬂiﬂum

waneen lfnnfumiidu Tanvaeasds 13 lanavas 1 luau

[} 3 ]
A1 BC, it uanldndunisfiudaseglunisiaf 3.6 d20619v89 n1sfuamAn

Tnunagounsuilgnuas ldife TnunmBoy laslddayalunnauimvesnmsnaasslull 2545 uwaa

' =5
8y Tumaed

3.7

M$1971 3.6 71 buffer coefficients 71 N3 A TN Tae ldaunsh 3.3

yadu | 'BC, | ExiK, %K vimiinmda K ExtK,,,.. _
(nasnad)  luwda (hnagnad) | (naagnad) | (prasnas) | (anasnnd)

Li 0.61 77.7 0.29 4709. 50 91.4 13.66

Bg 0.71 122.6 0.35 8318. 50 151.7 29.11

wil 0.95 512 0.32 7759. 25 536.8 248 |

Wi2 0.95 | 4383 0.33 8942, 25 467.8 29.5

He 083 2517 0.32 8269. 50 278.2 26.46

Bg 073 | 1364 0.29 4904, 50 150.6 14.22

]BCK = ExtKa&cr/ (EXthcfarc + Kaddcd - Krcmovcd)
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MINN 3.7 uaaansinnadIves InumaFouneulgnuarvdslailoandeyalunaaud 2545

futums| yeau |reurgnuazndeldie| wdufude | Aeudgn () vimifnada
IOHATNT nAaeY TunmGouiiosaldTao NH,OAc (un./nn) (nn.Aanms)
oy KI | suk 40 54.53 66.67 5350
K2 40 36.57 52.44 6994
K3 40 50.96 64.39 5919
o K1 Suk 170 139.93 155.15 6706
K2 170 172.86 187.81 6588
K3 170 125.12 138.13 5738
41084 K1 Pc 140 110.91 122.44 5081
K2 140 111.81 126.53 6488
K3 140 112.27 120.68 3706
Aufinm K1 Pc 70 56.81 70.29 5938
K2 70 39.53 49.72 4488
K3 70 7291 91.59 8231
N K1 Pc 58 43.41 55.72 5425
K2 58 83.53 95.31 5194
K3 58 76.17 88.45 5413
Asns Kl | Suk 100 159.52 174.33 6525
K2 100 164.07 179.29 6706
K3 100 156.19 172.72 7281
d13 Kl Pc 80 60.99 76.12 6669
K2 80 60.93 69.55 3800
K3 80 76.51 92.25 6931

(1) frveslwmadounoulgnuazndaldifoinnuan K, + (0.0059*Yield,, ;") /2.6)
1 [ = [ d 5 LT r () =
a1 2.6 Talasumian anasaas 1ty unsnn. Tenaldmnnyvuiius iy 1.3 uasdy

=3
an 20 .

AUUAMIAANLHATMUNIWYBIAUNL A 1L IUA buffer coefficients TUR13 197 3.6 naaasg

=

1 a 1 T e o ar ar o ar ]
Tuni15139 3.8 Tagn i 1o 1A M AU IA 1HIUHIA U TUNU S AU buffer coefficients 1083 F

. - 4 . < o a dﬁ ] q',
regression analysis LLAZA1UIWU buffer coefficients V83 38 ﬂgﬂﬂuiu 4 39419 cumaﬂmg“lumﬂm 39
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31N 3.8 gudaurdsznsvesaunt1Flunsa1uIme buffer coefficients

Order | gmdu % pH | Tnunaiioy CEC CEC /100 n§u Aviniien
Al @AM | (U@ luamn) (15 URA lua/nn.)

Alfisols | Li 41 5.0 50 14.0 34.1

Ultisols | Bg2 51 5.1 80 18.8 36.9

Alfisols | wi 41 6.2 400 292 71.2

Alfisols | Wi2 35 5.9 600 24.6 70.3

Ultisols | He 13 52 110 11.8 90.8

Ultisols | Bgl 13 4.5 70 13.4 103.0

mMINN 3.9 1 buffer cocfficients i IANINAsA v Taelddoyasinmaeuinlu 38 gadu

yadu Order % AU | pH |Twunadoy CEC CEC/100 031 |  BC,
miien @n/nn) [vudTuann)  dumilen | Haenziu
(YU lua/mnn.)

Bag Inceptisols 52.1 6.0 113.8 51.9 99.6 0.6861
Bg Ultisols 400 | 5.0 103.2 10.8 27.0 0.7212
Br Vertisols 400 | 56 77.5 35.0 87.5 0.6982
Cd Vertisols 27.0 | 73 105.6 57.7 213.7 0.7281
Ch Ultisols 314 49 65.2 74 23.6 0.7223
Ci Oxisols 60.3 5.2 50.7 10.8 17.9 0.6426
Ct Alfisols 405 | 7.0 174.0 232 573 0.7546
Cu Entisols 6.3 6.2 43.0 2.8 44 .4 0.7700

Don Alfisols 203 | 5.3 105.5 15.5 76.4 0.7648
Hs Alfisols 567 | 5.2 372.0 40.6 71.6 0.8212

Kok Alfisols 104 | 6.5 88.5 17.2 165.4 0.7673
Kt Ultisols 210 | 49 16.5 3.3 15.7 0.7227
Lb Vertisols 634 | 7.6 195.0 80.3 126.7 0.6987
Lg | Inceptisols 337 | 79 150.0 30.3 89.9 0.7537
in Mollisols 52.0 6.6 2511 34.0 161.5 0.7532
Ly Ultisols 23.0 49 573 8.5 37.0 0.7371
Ml Alfisols 508 3.7 95.2 18.4 36.2 . 0.6883
Mr Ultisols 146 | 5.5 64.0 3.8 26.0 0.7635




ar 3+ IS ) o =P =
40 sruuminayums ldowiidmiunsnaadra e : szeed 3

AN 3.9 (AD)

gAAU Order %@u | pH |Inwunmaey CEC CEC/100nfu |  BCy
ATIe! @nmn) |sudluamn)|  Auiies [ Ameaziu
(U@ luamnn.)

Ng Entisols 1.0 6.0 24.5 1.5 150.0 0.7578
Nu Ulitisols 1.5 6.2 44 4 0.8 10.7 0.7727
Pc Oxisols 66.8 5.3 42.0 10.9 16.3 0.6217
Phi Inceptisols 13.2 7.2 165.8 5.5 41.7 0.820%
Pp Ultisols 19.1 | 52 98.7 7.0 36.6 0.7698
Ps Ultisols 15.0 5.9 58.5 2.8 18.6 0.7604
Sat Vertisols 58.7 5.8 119.0 37.2 63.4 0.6771
Si Oxisols 154 | 5.6 57.6 11.2 72.7 0.7511
Sk Alfisols 17.3 | 5.7 943 - 16.5 95.4 0.7633
Sn Ultisols 323 | 47 217.0 12.5 38.7 0.8017
So Mollisols 48.2 6.6 186.0 59.6 123.7 0.7323
Sp Ultisols 8.3 49 26.3 4.7 56.6 0.7541
Su Alfisols 40.2 5.9 75.8 12.4 30.8 0.7051
Suk Ultisols 4.0 4.8 36.3 1.3 32.5 0.7733
Tk | Mollisols 304 | 8.3 145.3 34.1 112.2 0.7562
Tl Alfisols 233 | 57 131.0 13.0 55.8 0.7743
Tw | Inceptisols | 48.0 | 5.9 167.9 29.0 60.4 0.7320
Wi Alfisols 205 | 5.1 125.6 14.9 72.7 0.7759
Wn Ultisols 196 | 4.4 66.7 4.9 25.0 0.7526
YI Alfisols 68 | 5.5 46.8 2.9 42.6 0.7713
Yt Ultisols 142 | 60 37.0 6.1 43.0 0.7471
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3.4.8 Auuzrihijalmasen laalda buffer coefficients Tu¥oalfiians

Twunmdon mah lduaasoglunisiei 3.10-3.12

181111911 buffer coefficients 1 14 9107l §IAN 1T 3 T5ud s udednisije

a1519h 310 swuzihiloIwanadon Taenis 1981 buffer coefficients # @0 ndsalfiianis 359 1)

HAALY Ko Kc BC, Trumadonluuda HAHGN fiuziiije
unJ/nn) (un./nn.) (% K /100) (nagnmd) | Twunadoy
(nn. K,0/15)
Lbh (L) 21.07 43 0.28 0.0064 5688 12
(M) 43.00 43 0.28 0.0064 5688 7
(H) 64.08 43 0.28 0.0064 5688 0
Ln (L) 21.07 43 0.39 0.0059 5875 10
(M) 43.00 43 0.39 0.0059 5875 7
{H) 64.08 43 0.39 0.0059 5875 0
Cd (L) 21.07 43 0.67 0.0078 5688 11
(M) 43.00 43 0.67 0.0078 5688 9
(H) 64.08 43 0.67 0.0078 5688 0
Tk (L) 21.07 43 0.27 0.0085 4938 13
(M) 43.00 43 0.27 0.0085 4938 8
{H) 64.08 43 0.27 0.0085 4938 0
Suk (L) 21.07 43 0.61 0.0058 6375 9
(M) 43.00 43 0.61 0.0058 6375 7
(H) 64.08 43 0.61 0.0058 6375 0
Pe (L) 21.07 43 0.37 0.0059 7188 13
(M) 43.00 43 0.37 0.0059 7188 8
(H) 64.08 43 0.37 0.0059 7188 0
Wn (L) 21.07 43 0.39 0.0058 6056 11
(M) 43.00 43 0.39 0.0058 6056 7
(1) 64.08 43 0.39 0.0058 6056 0

miaan 311 AuunhilolwmaFonlaon1s 1401 buffer coefficients A IdnAeadfidns (337 2)

HAAL Ko Ke BC, Twunandoniu HAHTR Ay
(1n./nN.) (ufL/0n.) fia maasnd) | Twunmdon
(% K /100) (nn. K,0/15)
Lb (L) 21.07 43 0.81 0.0064 5688 9
(M) 43.00 43 0.81 0.0064 5688 7
(H) 64.08 43 0.81 0.0064 5688 0
Ln (L) 21.07 43 0.84 0.0059 5875 8
(M) 43.00 43 0.84 0.0059 5875 7
(H) 64.08 43 0.84 0.0059 5875 0
Cd (L) 21.07 43 1.02 0.0078 5688 10
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ARY Ko | Ke BC, Twunaionlu HONEA fuziily
(unJnmn) (Un./NN.) R, (nn.AENAS) TwummGou
(% K /100) (nn. K,071s)
(M) 43.00 43 1.02 0.0078 5688 9
(H) 64.08 43 1.02 0.0078 5688 0
Tk (L) 21.07 43 0.99 0.0085 4938 9
(M) 43.00 43 0.99 0.0085 4938 8
(H) 64.08 43 0.99 0.0085 4938 0
Suk (L) 21.07 43 0.88 0.0058 6375 9
(M) 43.00 43 0.88 0.0058 6375 7
(H) 64.08 43 0.88 0.0058 6375 0
Pc (L) 21.07 43 0.37 0.005% 7188 13
(M) 43.00 43 0.37 0.0059 7188 8
(H) 64.08 43 0.37 0.0059 7188 0
Wn (L) 21.07 43 1.08 0.0058 6056 8
(M) 43.00 43 1.08 0.0058 6056 7
(H) 64.08 43 1.08 0.0058 6056 0
msed 3.02 funzhiloInunaSorTaon 11981 butfer coefficients 7l 1dnndoal§ians 357 3)
RRU Ko Ke BC, Tnunmgouly HANAR fruuzri]e
(un./nn) (un./nn.) wan (nnssed) | Twumoidon
(% K /100) (nn. K019
Lb (L) 21.07 43 0.513 0.0064 5688 10
(M) 43.00 43 0.513 0.0064 5688 7
(H) 64.08 43 0.513 0.0064 5688 0
Ln (L) 21.07 43 0.386 0.0059 5875 10
(M) 43.00 43 0.386 0.0059 5875 7
() 64.08 43 0.386 0.0059 5875
Ccd (L) 21.07 43 0.674 0.0078 5688 11
(M) 43.00 43 0.674 0.0078 5688 9
(H) 64.08 43 0.674 0.0078 5688 0
Tk (L) 21.07 43 0418 0.0085 4938 11
(M) 43.00 43 0418 0.0085 4938 )
(H) 64.08 43 0.418 0.0085 4938 0
Suk (L) 21.07 43 0.685 0.0058 6375 9
(M) 43.00 43 0.685 0.0058 6375 7
(H) 64.08 43 0.685 0.0058 6375 0
Pc (L) 21.07 43 0.325 0.0059 7188 14
(M) 43.00 43 0.325 0.0059 7188 8
(H) 64.08 43 0.325 0.0059 7188 0
Wn (L) 21.07 43 0.592 0.0058 6056 10
(M) 43.00 43 0.592 0.0058 6056 7
(H) 64.08 43 0.592 0.0058 6056 0
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3.4.9 AunzihijelwmmSsalagldm buffer coefficients 910151z EvluMmATnY

1811119191 buffer coefficients 7 143 1nd uav lunInaw IR IUINAIINABINTT 1o

= = u’:’ w ar P o 1 = 3
TnumenBosvoagaauna 38 Tu 4 Sanda (a1319fl 3.13-3.16) szmiuaudeanisils TnunanFouiy

' o o 1 = o o = ) ar o oA [ 4 o |
uanaafwaneslunanzgaau uazduusihilo TmmmdoudmivygaduRortunandiadyluug

AXIINIA

] o ] =] o w = ] o
M5199 313 Auugihils lwanadondmivgadud19q Ty wmysysa

uuwwha | %K | Anudes  AauABents Wk | dinwk
FAAU B.D. Ke Ko BC, G I Y nMIKkwes | K UBINY sbld | fusiild
n./nn.) un./an.) ignens) | wdn | Au 10w, fi2owu | Rioww
(an.a8nm3) [ (nn.aenmd)| (a0 K,0119) | (K ,0/15)

Bag (L) | 1.2 43 21.07 | 0.6861 | 6288 0.5 10.66 31.44 10 8
M) | 1.2 43 43.00 | 0.6861 | 6288 0.5 0.00 3lL44 6 6
(H) | 1.2 43 64.08 | 0.6861 | 6288 0.5 -10.25 3l.44 0 0

Bg (L) | 1.2 43 21.07 | 0.7212 | 6588 03 10.14 32.94 10 8
M) | 1.2 43 43.00 | 0.7212 | 6588 0.5 0.00 32.94 6 6
(H) | 1.2 43 64.08 | 0.7212 | 6588 0.5 -9.75 32.94 g ¢

Cd (L) | 1.2 43 21.07 | 0.7280 | 62356 0.5 10.05 31.28 10 8
(M) | 1.2 43 43.00 | 0.7280 | 6256 0.5 0.00 31.28 6 6
H |12 43 64.08 | 0.7280 | 6236 0.5 -9.66 31.28 0 0

Ch (1) |12 43 21.07 | 07223 | 6113 0.5 10.13 30.57 10 8
M) | 1.2 43 43.00 | 0.7223 | 6113 0.5 0.60 30.57 6 6
(H) | 1.2 43 64.08 | 0.7223 | 6113 0.5 -9.74 30.57 0 0

Ci (L) |12 43 21.07 | 0.6426 | 6431 0.5 11.36 32.16 11 8
M) | 1.2 43 43.00 | 0.6426 | 6431 0.5 000 | 32.16 6 6
H) | 1.2 43 64.08 | 0.6426 | 06431 0.5 -10.94 32.16 0 0

Don{L) | 1.5 43 2107 [ 07648 | 6626 0.5 11.96 33.13 11 9
(M) | 1.5 43 43.00 i 0.7648 | 6626 0.5 000 3313 6 6
H) | 1.5 43 64.08 | 0.7648 | 6626 0.5 -11.49 33.13 0 0

Kok (I} | 1.5 43 21.07 | 0.7673 | 5700 0.5 11.92 285 10 3
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M) | 1.5 43 43.00 | 0.7673 | 5700 0.5 0.00 285 5 5
H) 15 43 64.08 | 0.7673 | 5700 0.5 -11.46 285 0 0
b (L) | 1.2 43 21.07 | 0.6987 | 6469 0.5 10.47 3235 10 8
(M) | 1.2 43 43.00 | 0.6987 | 6469 0.5 0.00 3235 6 6
H) |12 43 64.08 | 0.6987 | 6469 0.5 -10.07 3235 0 0
Lg (L) | 1.2 43 2107 | 0.7537 | 6350 0.5 9.71 31.75 10 8
M) | 1.2 43 43.00 | 0.7537 | 6350 0.5 0.00 31.75 ] 6
(H) | 1.2 43 64.08 | 0.7537 | 6350 0.5 -9.33 3175 0 0
Lo (L) | 1.2 43 21.07 | 0.7532 | 6075 05 9.71 30.38 10 3
M) |12 43 43.00 | 0.7532 | 6075 05 0.00 30.38 6 6
(H) 12 43 64.08 | 0.7532 1 6075 0.5 -9.34 30.38 0 0
Ly (L) | L5 43 21.07 | 0.7371 | 6469 0.5 12.41 32.35 11 9
M) | 1.5 43 43.00 | 0.7371 | 6469 0.5 0.60 32.35 6 6
(HY | 15 43 64.08 | 0.7371 | 6469 0.5 -11.93 3235 0 0
Ml (L) | 1.2 43 21.07 | 06883 | 6138 0.5 10.63 30.69 10 8
(M) | 1.2 43 43.00 | 0.6883 | 6138 0.5 0.00 30.69 6 6
H) | 1.2 43 6408 | 0.6883 | 6138 0.5 -10.22 30.69 0 0
Nu (L) | 1.5 43 21.07 | 0.7727 | 60954 0.5 11.84 30.47 10 8
M) | L5 43 43.00 | 0.7727 | 6054 0.5 0.00 30.47 6 6
H) | 15 43 64.08 | 0.7727 | 6094 0.5 -11.38 3047 0 0
Pc (L) | 1.2 43 21.07 ] 0.6217 | 6681 0.5 11.77 33.41 11 9
M) | 1.2 43 43.00 | 0.6217 | 6681 0.5 0.00 334} 6 6
(H) |12 43 64.08 | 0.6217 | 6681 0.5 -11.31 3341 0 0
Phi (L) | 15 43 21.07 | 0.8209 | 6444 0.5 11.14 32.22 10 8
(M) | 1.5 43 43.00 | 0.8209 6444 0.5 0.00 3222 6 6
(H) 15 43 64.08 | 0.8209 | 6444 0.5 -10.71 32.22 0 0
Pp (L) | 15 43 21.07 | 0.7698 | 5256 0.5 11.88 26.28 10 7
M) | L5 43 43.00 | 0.7698 | 5256 0.5 0.00 26.28 5 5
H) 15 43 64.08 | 0.7698 | 5256 0.5 -11.42 26.28 0 0
Sat (L) | 1.2 43 21.07 | 0.6777 | 6388 0.5 10.80 31.54 10 2
M) | 1.2 43 43.00 | 06777 | 6388 0.5 0.00 31.94 6 6
H) |12 43 64.08 | 0.6777 | 6388 0.5 -10.38 31.94 0 0
Si (L) | 1.5 43 21.07 | 7511 | 6563 0.5 12.17 32.82 13 9
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M)y | 1.5 43 43.00 | 0.7511 6563 0.5 0.00 32.82 6 6
() | 1.5 43 64.08 | 0.7511 6563 0.5 -11.70 32.82 0 0

Sk (L) | L5 43 21.07 | 0.7633 | 6394 0.5 11.98 31.97 1 8
(M) | 1.5 43 43.00 | 0.7633 | 6394 0.5 0.00 31.97 6 6
(H) | 1.5 43 64.08 | 0.7633 | 6394 0.5 -11.52 31.97 0 0

So (L) | 1.2 43 21.07 | 0.7323 | 5838 0.5 9.99 29.19 9 8
M) | 1.2 43 43.00 | 0.7323 | 5838 0.5 0.00 29.19 6 6
(H) | 1.2 43 64.08 | 0.7323 | 5838 0.5 -9.60 28.19 0 0

Tk (L) | 1.2 43 21.07 | 0.7562 | 6263 0.5 9.67 31.32 10 8
(M) | 1.2 43 43.60 | 0.7562 | 6263 0.5 0.00 3132 6 6
{H)} | 1.2 43 64.08 | 0.7562 | 6263 0.5 -9.30 31.32 0 0

T1 (L) 1.5 43 21.07 | 0.7743 6375 05 11.81 31.88 11 8
M) | 1.5 43 43.00 | 0.7743 | 6375 0.5 0.00 31.88 6 ]
H) | L5 43 64.08 | 0.7743 6375 0.5 -11.35 31.8% 0 0

Tw (L) 1.2 43 21.07 | 0.7320 | 6644 0.5 9.99 33.22 10 8
M) | 1.2 43 43.00 | 0.7320 | 6644 0.5 0.00 33.22 6 6
(H) | 1.2 43 64.08 | 0.7320 | 6644 0.5 -9.61 33.22 0 0

Wi (L) | 1.5 43 21.07 | 0.7759 | 6481 0.5 11.7% 32.41 11 8
(M) | 1.5 43 43.00 | 0.7759 | 6481 0.5 0.00 32.41 6 6
H) | L5 43 64.08 | 0.7759 | 6481 0.5 -11.33 32.41 ¢ 0

Wn (L) | 1.5 43 21.07 | 0.7525 | 6544 0.5 12.15 32.72 I 9
M) | 15 43 4300 | 0.7525 | 6544 0.5 0.00 32.72 6 6
(Hy | 1.5 43 64.08 | 0.7525 6544 0.5 -11.68 3272 Q0 0

M3 3.14 Antuzii]s Twunadendmivgaauaieg lu s unsredu

wwmda | %K | Aanwdes [anudesns| dnmk | diumk
AR B.D. Ke Ko BC, o | Tu | s Kees | Kvesiy | fwunhld | fuueiid
(ua/na.) [(un./nn.) 1nmd) | wha | o e A2owu | 710w
(n./gami) (nn.agna1s) (0n.K,0/19) | (hnk,0/1%)

Bg (L) 1.2 43 21.07 | 0.7212 | 9413 | Q.5 10.14 47.07 13 11
M) | 1.2 43 4300 | 0.7212 | 9413 0.5 0.00 47.07 9 9
() 1.2 43 64.08 | 0.7212 | 9413 0.5 -9.75 47.07 0 0

Br (L) 1.2 43 21.07 | 0.6982 | 9419 0.5 10.48 4710 13 11
M) | 1.2 43 43.00 | 0.6982 | 9419 0.5 0.00 47.10 9 9
(H) 1.2 43 6408 | 0.6982 | 9419 0.5 -10.07 47.10 o 0




szvumivayunys fluniidmiumsndadnine : szuef s 47

Cd (L) 1.2 43 21.07 | 0.7280 | 9263 0.5 10.05 46.32 13 11
M) | 1.2 43 4300 | 0.7280 | 9263 0.5 0.00 46.32 9 9
H) | 1.2 43 64.08 | 0.7280 | 9263 0.5 -9.66 46.32 ¢ 0
Ci (L) 1.2 43 21.07 | 0.6426 | 9369 0.5 11.3% 46.85 13 11
M) | 1.2 43 43.00 | 0.6426 | 9369 0.5 0.00 46.85 9 9
H) | 1.2 43 64.08 | 0.6426 | 9369 0.5 -10.94 46.85 0 0
Ct (L) 1.2 43 21.07 | 0.7546 | 9375 0.5 9.69 46.88 13 11
M) | 1.2 43 43.00 | 0.7546 | 9375 0.5 0.00 46.88 9 9
H) | 1.2 43 64.08 | 0.7546 | 9375 0.5 -9.32 46.88 0 0
Cu (L) 1.5 43 21.07 | 0.7700 | 7825 0.5 11.88 39.13 12 10
M) | 15 43 43.00 | 0.77060 | 7825 0.5 0.00 38.13 8 8
H) | 15 43 64.08 | 07700 | 7825 0.5 -11.42 39.13 0 0
Don(L) 1.5 43 21.07 | 0.7648 | 9294 0.5 11.96 46.47 14 11
(M) 1.5 43 43.00 | 0.7648 9294 0.5 0.00 46.47 9 9
(H) | 15 43 64.08 | 0.7648 | 9294 0.5 -11.49 46.47 0 0
Hs (L} 1.2 43 21.07 | 0.8212 | B900 0.5 891 44.50 12 10
M) | 1.2 43 43.00 | 0.8212 | 8900 0.5 0.00 44.50 9 9
H) |12 43 64.08 | 0.8212 | 8900 0.5 -8.56 44.50 0 0
Kt (L) 1.5 43 21.07 | 0.7227 | 9513 0.5 12.65 47.57 14 12
(M) | L5 43 43.00 | 0.7227 | 9513 0.5 0.00 47.57 9 9
H) | 1.5 43 64.08 | 0.7227 | 9513 0.5 -12.16 47.57 0 0
Lb (L) 1.2 43 21.07 | 0.6987 | 9213 0.5 10.47 46.07 13 11
M) | 1.2 43 43.00 | 0.6987 | 9213 0.5 0.00 46.07 9 9
(H) | 1.2 43 64.08 | 0.6987 | 9213 0.5 -10.07 46.07 0 0
Lg (L) 1.2 43 21.07 | 0.7537 | 9063 0.5 9.71 45.32 12 11
M) | 12 43 43.00 | 0.7537 | 90863 0.5 0.00 45.32 9 9
H) | 1.2 43 64.08 | 0.7537 | 9063 0.5 -9.33 45.32 0 ¢
Li (L) 1.2 43 21.07 | 0.7029 | B68I 0.5 10.41 4341 12 10
M) | 12 43 43.00 | 0.7029 | 868i 0.5 0.00 4341 8 8
H) | 1.2 43 64.08 | 0.7029 | 3681 0.5 -10.01 43 .41 0 0
Ln (L) 1.2 43 21.07 | 0.7532 | 8481 0.5 9.71 42.41 12 10
M) | 12 43 43.00 | 0.7532 | 8431 0.5 0.00 4241 B 8
H | 12 43 64.08 | 0.7532 | 8481 L 0.5 -9.34 4241 0 0
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Ly (L) 1.5 43 21.07 | 0.7371 | 9025 0.5 12.41 45.13 13 11
M) | 15 43 43.00 | 0.7371 | 9025 0.5 0.00 45.13 9 9
(H) | L5 43 64.08 | 0.7371 | 5025 0.5 -11.93 45.13 0 0

Mi (L) i2 43 21.07 | 0.6883 | B375 0.5 10.63 41.88 12 10
M) | 1.2 43 43.00 | 0.6883 | B375 0.5 0.00 41.88 8 8
() | 1.2 43 64.08 | 0.6883 | B375 0.5 -10.22 41.88 0 0

Ng (L) | 1.5 43 21.07 | 0.7578 | 7919 0.5 12.07 39.60 12 10
M) | 1.5 43 43.00 | 0.7578 | 7919 0.5 0.00 39.60 8 8
(H) | 1.5 43 64.08 | 07578 | 7915 0.5 -11.60 39.60 0 0

Pc (L) 1.2 43 21.07 | 0.6217 | 10088 | 0.5 11.77 50.44 14 12
M) | 1.2 43 43.00 | 0.6217 | 10088 | Q.5 0.00 50.44 10 10
(H) | 1.2 43 64.08 | 0.6217 | 10088 | 0.5 -11.31 50.44 O 0

Pp (1) 1.5 43 21.07 | 07698 | 7213 0.5 11.88 36.07 i1 9
M) | 1.5 43 43.00 | 0.7698 | 7213 0.5 0.00 36.07 7 7
H) | 1.5 43 64.08 | 0.7698 | 7213 0.3 -11.42 36.07 0 0

Sat (L) 1.2 43 21.07 | 0.6777 | 8163 0.5 10.80 40.82 12 10
M) | 1.2 43 43.00 | 0.6777 | 81863 .5 0.00 40.82 8 8
(H) | 1.2 43 64.08 | 0.6777 | 8163 0.3 -10.38 40.82 0 0

S1 (L) 1.5 43 21.07 | 07511 | 9244 0.5 12.17 46.22 14 11
(M) | 1.5 43 43.00 | 0.7511 | 9244 0.5 0.00 46.22 9 9
(HY | 1.5 43 64.08 | 0.7511 | 9244 0.5 -11.70 46.22 0 0

Sn (L) 1.2 43 21.07 | 0.8017 | 9250 0.5 9.13 46.25 12 11
(M) | 1.2 43 43.00 | 0.8017 | 9230 0.5 0.00 46.25 9 9
(H} | 1.2 43 64.08 | 0.8017 | 9250 0.5 -8.77 46.25 0 0

Sp (L) 1.5 43 21.07 | 0.7540 | 9125 0.5 12.13 45.63 k3 11
(M) | 1.5 43 43.00 | 0.7540 | 9125 0.5 0.00 45.63 9 9
(H) | L5 43 64.08 | 0.7540 | 9123 0.5 -11.66 45.63 0 0

Su (L) 1.2 43 21.07 | 07050 | 8525 | 0.5 10.38 42.63 12 10
M) | 1.2 43 4300 | 0.7050 | 8525 0.5 0.00 42.63 8 8
(H) | 12 43 64.08 | 0.7050 | 8525 0.5 -9.97 42.63 0 0

Suk (L) 1.5 43 21.07 | 0.7738 | 9338 0.5 11.82 46.69 14 11
(M) [ 1.5 43 43.00 | 0.7738 | 9338 0.5 0.00 46.69 9 9
(HY | 1.5 43 64.08 | 0.7738 | 9338 0.5 -11.36 46.69 0 0
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Tk (L) | 12| 43 2107 | 0.7562 | 9156 | 0.5 9.67 45.78 13 11
M) 12| 43 43.00 | 0.7562 | 9156 | 0.5 0.00 45.78 9 9
H | 12| 43 64.08 | 0.7562 | 9156 | 0.5 -9.30 45.78 0 0
Tw (L) 1.2 43 21.07 | 0.7320 9150 0.5 9.99 45.75 i3 11
(M) | 1.2 43 43.00 | 0.7320 | 9150 0.5 0.00 45775 9 g
(H) 1.2 43 64.08 | 0.7320 | 9150 0.5 -9.61 4575 ] 0
Wn{l) | 1.5 43 21.07 | 0.7525 | 9144 | 0.5 12.15 4572 13 1
(M)} | 1.5 43 43.00 | 0.7525 9144 0.5 0.00 45.72 9 9
(H) 1.5 43 64.08 | 0.7525 9144 0.5 -11.68 45,72 0 0
Y1 (L) 1.5 43 21.07 1 0.7711 3219 0.5 11.86 41.10 12 10
(M) | L5 43 43.00 | 0.7711 8219 0.5 0.00 41.10 2 8
{H) 1.5 43 64.08 | 0.7711 8219 0.5 -11.40 41.10 0 0 J
Yt (L) 1.5 43 21.07 | 0.7471 9150 0.5 12.24 4575 13 11
M) | L5] 43 43.00 | 0.7471 | 9150 | 0.5 0.00 45.75 9 9
{(H) 1.5 43 64.08 | 0.7471 9150 Q.5 -11.77 45.75 | 0 0
MF14H 315 Aziiljo Tnuma@sudmvsugaauaien Tu s.unsaassd
uuwda | %K | audes [anudeams Ui K ?J?mfu?
YaAu  |B.D. Ke Ko BC, @/ | T | e Kees | Kuesity | uwpihld | fueirld
(UR/AA) |(UA/AA.) 1@nms) | wAe | Au R 10 9. W20y | #10 %
(hnaEnAI3) [(Anaanats) (RnK.0/15) | (anK,0/15)
Bg (L} 1.2 43 21.07 | 0.7212 8344 0.5 10.14 41.72 12 10
(M) | 1.2 43 43.00 | 0.7212 8344 0.5 0.00 41.72 g 8
H) |12 43 64.08 | 07212 | 8344 | 0.5 975 | 41.72 0 0
Cd (LY | 1.2 43 21.07 | 0.7280 6894 0.5 10.05 3447 10 9
M) | 1.2 43 43.00 | 0.7280 6394 0.5 0.00 34.47 7 7
H 12| 43 64.08 | 0.7280 | 6894 | 0.5 -0.66 | 34.47 0 0
ch (L) [ 12| 43 21.07 1 07223 | 7169 | 0.5 10.13 | 3585 11 9
M) | 1.2 43 43.00 | 0.7223 7169 0.5 0.00 35.85 7 7
{H) | 1.2 43 64.08 | 0.7223 7169 0.5 -9.74 35.85 0 0
Don(L) | 151 43 21.07 | 0.7648 | 8538 | 0.5 1196 | 42.69 13 10
M)y! 1.5 43 43.00 | 0.7648 8538 0.5 0.00 42.69 8 8
(H) | 1.5 43 64.08 | 0.7648 8538 0.5 -11.49 42.69 0 0
Kok (L) | 1.57 43 21.07 | 0.7673 6375 0.5 11.92 31.88 11 8
M) | 1.5 43 43.00 | 0.7673 6375 0.5 0.00 31.88 6 6
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(H) | 1.5 43 64.08 | 0.7673 | 6375 0.5 -11.46 31.88 0 0
Kt (L) | 1.5 43 21.07 | 0.7227 | 7988 0.5 12.65 39.94 13 10
M) | 15 43 43.00 | 0.7227 | 7988 0.5 0.00 39.94 8 8
(H) | 1.5 43 64.08 | 0.7227 | 7988 0.5 -12.16 39.94 0 0
Lb (L) | 1.2 43 21.07 | 0.6987 | 8119 0.5 10.47 40.60 12 10
M) | 1.2 43 43.00 | 0.6987 | 8119 0.5 0.00 40.60 8 8
(H) | 1.2 43 64.08 | 0.6987 | 8119 0.5 -10.07 40.60 0 0
In (L) | 1.2 43 21.07 | 0.7532 | 6806 0.5 9.71 34.03 10 8
M) | 1.2 43 4300 | 0.7532 | 6806 0.5 0.00 34.03 7 7
(H) | 1.2 43 64.08 | 0.7532 | 6806 0.5 -9.34 34.03 i 0
Ng (L) | 1.5 43 21.07 | 0.7578 | 7194 Q.5 12.07 3597 12 9
M |15 43 43.00 | 0.7578 | 7194 0.5 0.00 35.97 7 7
(H) | t.5 43 64.08 | 0.7578 | 7194 0.5 -11.60 35.97 0 0
Pc (L) | 1.2 43 21.07 | 0.6217 | 8906 0.5 11.77 44.53 13 11
M) | 1.2 43 43.00 | 0.6217 | 8906 0.5 6.00 44.53 9 9
(| 1.2 43 64.08 | 0.6217 | 8906 0.5 -11.31 44.53 0 0
Phi (L) | 1.5 43 21.07 | 0.8209 | 8131 0.5 11.14 40.66 12 10
M) | 1.5 43 43.00 | 0.8209 | 8131 0.5 0.00 40.66 8 8
(H) | 1.5 43 64.08 | 0.8209 | 8131 0.5 -10.71 40.66 0 0
Pp (L) | 15 43 21.07 | 0.7698 | 5513 0.5 11.88 27.57 10 8
M) | 1.5 43 43.00 | 0.7698 | 5513 0.5 0.00 27.57 5 5
H) | 1.5 43 64.08 | 0.7658 | 5513 0.5 -11.42 27.57 0 0
Sat (L) | 1.2 43 21.07 | 0.6777 | 7019 0.5 10.80 35.10 3 9
M) | 1.2 43 43.00 | 0.6777 | 7019 0.5 0.00 35.10 7 7
(H) | 1.2 43 64.08 | 0.6777 | 7019 0.5 ~-10.38 35.10 0 0
Sk (L) | 1.5 43 21.07 | 0.7633 | 7550 0.5 11.98 37.75 12 10
(M) | L5 43 43.00 | 0.7633 | 7350 0.5 0.00 37.75 7 7
(H) | L5 43 64.08 | 0.7633 7550 | 0.5 -11.52 37.75 0 0
Se (L) | 1.2 43 21.07 | 0.7323 | 5975 0.5 9.99 29.88 10 8
M) | 1.2 43 43.00 | 0.7323 | 3975 0.5 0.00 29.88 6 6
(H) 1.2 43 64.08 | 0.7323 | 5975 0.5 -9.60 29.88 ¢ 0
Sp (L} | 1.5 43 21.07 | 0.7540 | 8250 .5 1213 ] 4123 13 10
(M) | 1.5 43 43.00 | 0.7540 | 8250 0.5 0.00 41.25 8 8
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(H) |15 43 64.08 | 0.7540 | 8250 | 0.5 -11.66 | 4125 0 0

Suk (L) | 1.5 43 21.07 | 0.7738 | 8150 0.5 11.82 40.75 12 10
M} | 1.5 43 43.00 | 0.7738 2150 0.5 0.00 40.75 8 8
(H) | 1.5 43 64,08 | 0.7738 8150 0.5 -11.36 40.75 4] 1]

Tk (L) | 1.2 43 21.07 | 0.7562 | 6888 0.5 9.67 34.44 10 8
M) | 1.2 43 43.00 | 0.7562 6888 0.5 0.00 34.44 7 7
(H) | 1.2 43 64.08 | 0.7562 | 6888 0.5 -9.30 34.44 0 0

T (L) | 1.5 43 21.07 | 0.7743 | 7669 0.5 11.81 38.35 12 10
M) | LS 43 43.00 | 0.7743 7669 0.5 0.00 38.35 7 7
(H) | 15 43 64.08 | 0.7743 | 7669 | 0.5 -11.35 | 3835 0 0

Tw (L) | 1.2 43 21.07 | 0.7320 8838 0.5 9.99 44.19 12 10
M) | 1.2 43 43.00 | 0.7320 8838 0.5 0.00 44,19 8 ]
(H) | 1.2 43 64.08 | 0.7320 8838 0.5 -9.61 44.19 ¢ 0]

Wi (L) | L5 43 21.07 | 0.7759 7844 0.5 i1.79 39.22 12 10
(M) | 1.5 43 43.00 | 0.7759 | 7844 0.5 0.00 3922 8 8
{(H) | 1.5 43 64.08 | 0.7759 7844 0.5 -11.33 39.22 0 ¢

Wn (L) | 1.5 43 21.07 | 0.7525 8288 0.5 12.15 41.44 13 10
M) | 15 43 43,00 | 0.7525 8288 0.5 0.00 41.44 8 8
(H) | 1.5 43 64.08 | 0.7525 8288 0.5 -11.68 41.44 0 0

avs1ah 3.16 Auuethilo Tnunaden fmsugadumeg lu s.anys

wiwda | %K | anudes [Aawdesms] YTk Uinek
¥AAu  |BD. Ke Ko BC, (e F e | e Kves | Kwesis | fuuziild | sl
(UN/AN.) Kun./nn.) 1Bam3) | wdna | Auh 10w 203y | 710w
(nn.nanmd) |(on agamd)| (n K019 | (na.K,0/15)

Bag (L) 1.2 43 21.07 | 0.6861 7088 0.5 10.66 35.44 11 9
M | 12 43 4300 | 0.6861 7088 0.5 0.00 35.44 7 7
H) 1.2 43 64.08 | 0.6861 JO88 0.5 -10.25 3544 0 0

Bg (L) 1.2 43 21.07 | 0.7212 7825 0.5 10.14 39.13 11 9
M) | 1.2 43 43.00 | 0.7212 7825 0.5 0.00 39.13 2 8 R
(H) 1.2 43 64,08 | 0.7212 7825 0.5 -9.75 39.13 0 0

Br (L) 1.2 43 21.07 | 0.6982 7494 0.5 10.48 3747 11 9
M) | 1.2 43 43.00 | 0.6982 7494 0.5 000 | 3747 7 7
(H) 1.2 43 64.08 | 0.6982 7494 0.5 -10.07 37.47 1] 0
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Cd (L) 1.2 43 21.07 | 0.7280 | 7725 0.5 10.05 38.63 I 9
M) | 1.2 43 43.00 | 0.7280 | 7725 0.5 0.00 38.63 7 7
(Hy |12 43 64.08 | 0.7280 | 7725 0.5 -9.66 38.63 0 0

Ch (1) 1.2 43 21.07 | 0.7223 | 6388 0.5 10.13 31.94 10 8
(M) | 1.2 43 43.00 | 0.7223 | 6388 0.5 0.00 31.94 6 6
H) |12 43 64.08 | 0.7223 | 6388 0.5 -9.74 31.94 0 0

Don(L) 1.5 43 21.07 | 0.7648 | 7575 0.5 11.96 37.38 12 10
M) | 1.5 43 43.00 | 0.7648 | 7575 0.5 0.00 37.88 7 7
(HY | 1.5 43 64.08 | 0.7648 | 7575 0.5 -11.49 37.88 i 0

Hs (L) 1.2 43 2107 | 0.8212 | 7106 0.5 8.91 35.53 10 9
M) | 1.2 43 43.00 | 0.8212 | 7106 0.5 0.00 35.53 7 7
(HY | 1.2 43 6408 | 0.8212 | 7106 0.5 -8.56 35.53 0 0

Lb (L) 1.2 43 21.07 | 0.6987 | 7288 0.5 10.47 36.44 11 9
M; 1.2 43 43.00 | 0.6987 | 7288 0.5 0.00 36.44 7 7
H) | 1.2 43 64.08 | 0.6987 | 7288 0.5 -10.07 36.44 0 0

Lg (L) 1.2 43 21.07 | 0.7537 | 7219 0.5 9.71 36.10 11 9
(M) { 1.2 43 43.00 | 0.7537 | 7219 0.5 0.00 36.10 7 7
(H) | 1.2 43 64.08 | 0.7537 | 7219 0.5 -9.33 36.10 0 0

Ln (L) 1.2 43 21.07 | 0.7532 | 6725 0.5 9.71 33.63 10 8
(M) | 1.2 43 43.00 | 0.7532 | 6725 0.5 0.00 33.63 6 6
(HY | 1.2 43 64.08 | 0.7532 | 6725 0.5 -9.34 33.63 0 0

Ly (L) 1.5 43 21.07 | 0.7371 | 7425 0.5 12.41 37.13 12 10
M) | 1.5 43 43.00 | 0.7371 | 7425 0.5 0.00 37.13 7 7
(Hy | 1.5 43 64.08 | 0.7371 | 7425 0.5 -11.93 37.13 0 0

Pc (L) 1.2 43 2107 | 0.6217 | 8406 0.5 11.77 42.03 13 10
M) | 1.2 43 43.00 | 0.6217 | 8406 0.5 .00 42.03 8 8
(HY | 1.2 43 64.08 | 0.6217 | 8406 0.5 -11.31 42.03 0 0

Phi (L) 1.5 43 21.07 | 0.8209 | 7225 | 05 11.14 36.13 1 9
M) | 1.5 43 43.00 | 0.8209 | 7225 0.5 0.00 36.13 7 7
(H) | 1.5 43 64.08 | 0.8209 | 7225 0.5 -10.71 36.13 0 0

Sat (L) 1.2 43 2107 | 0.6777 | 7238 0.5 10.80 36.19 11 9
M) | 1.2 43 43.00 | 0.6777 | 7238 0.5 0.00 36.19 7 7
(H) | 1.2 43 64.08 | 0.6777 | 7238 0.5 -10.38 36.19 0 0
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Si (L} |15 43 21.07 | 0.7511 | 7563 | 0.5 1217 | 37.82 12 10
(M) | 1.5 43 4300 | 0.7511 | 7563 | 0.5 0.00 | 37.82 7 7
H) |15 43 64.08 | 0.7511 | 7563 | 05 -11.70 | 37.82 0 0
So (L) | 1.2 43 21.07 | 0.7323 | 6394 | 05 9.99 | 3197 10 8
(M) | 1.2 43 43.00 | 0.7323 | 6394 | 05 0.00 | 31.97 6 6
H) |[12] 43 64.08 | 0.7323 | 6394 | 0.5 -9.60 | 3197 0 0
Sp (L) | 1.5 43 21.07 | 0.7540 | 7463 | 0.5 1213 | 3732 12 9
M) | L5 43 4300 | 0.7540 | 7463 | 0.5 0.00 | 3732 7 7
(M) | L5 43 64.08 | 07540 | 7463 | 05 -11.66 | 37.32 0 0
Suk(L) | 1.5 43 21.07 | 0.7738 | 7531 | 05 11.82 | 37.66 12 9
(M) | 15 43 43.00 | 0.7738 | 7531 | 0.5 0.00 | 3766 7 7
(H) | 15 43 64.08 | 0.7738 | 7531 | 05 -11.36 | 37.66 0 0
Tk (L) | 12| 43 21.07 | 0.7562 | 7688 | 0.5 9.67 | 38.44 11 9
(M) | 1.2 43 43.00 | 0.7562 | 7688 | 0.5 0.00 | 3844 7 7
H) | 12] 43 64.08 | 0.7562 | 7688 | 0.5 930 | 3844 0 0
TF (L) | 1.5 43 21.07 | 0.7743 | 7188 | 0.5 1181 | 3594 11 9
(M) ] LS 43 4300 | 07743 | 7188 | 0.5 000 | 3594 7 7
(H) | L5 43 64.08 | 0.7743 | 7188 | 0.5 -1135 | 35.94 0 0
Tw (L) | 1.2 43 21.07 | 0.7320 | 7925 | 05 9.99 | 3963 il 10
(M) | 1.2 43 4300 | 0.7320 | 7925 | 0.5 0.00 | 39.63 8 8
(H) | 1.2 43 64.08 | 0.7320 | 7925 | 0.5 -9.61 | 39.63 0 0
Wi (L) | LS 43 21.07 | 07759 | 7194 | 0.5 11.79 | 35.97 11 9
(M) | 1.5 43 43.00 | 0.7759 | 7194 | 0.5 000 | 3597 7 7
(H) | L5 43 64.08 | 07759 | 7194 | 0.5 -i1.33 | 3597 0 0
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.Y Previous Analysis

e ] o
[RRfGontent is che _
Methodimust be enteresBotl
probability calculations#i Cle:
contentmustbe enteredtoo. -~ -

ntentis checked, aclay |
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%' Diagnosis Report - I = 5]
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DIAGNOSIS REPORT

| Probability of Deficiency |

Factor Vatue P Probabilty K Probabuity
Repgion Tha:land 0.50 050
Tapnomy Entisais .51 040
Plant Analysis Plant TUTe (P, Ky = 4013 ,0.16) 082 082
Soil Analysis Extt.P, KPc=01,08 479 062
Cumulative Probability 0.55 083 -

I Result of P Probability Calculation |

Cumulative probability of P deficiency = 0 55

- . ChstEpe ot

‘Lnesun of K Probability Caiculation |

Curmnulative pobabilty of K deficiency= 083
[T RN FUR TR A TRTER

| Possible Probabllity Conflicts }

Your gbservalion and data are generally consistent
| Crop Yiald i ‘

Mot enough infarmation .

l Hitrogen Observation l

Not enocugh informatian. hd|
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¥ Prediction -=18] xj
flnpﬁi':Daia- e N rMere Datg—— ]
Intended Crop:  Maize . - | -| Was the stover removed
Teégs;déﬂ\od: Abimonium Acetate | | from e field ? .
| e Theilond:. & Yes N.O

Q&y o dient ) :;?'2 . K Buffer Cosficient

Soil Exractable K e HLE

Ap mwmn M gqu‘f-wg: -| K Critical Value {mg /kg)

Feriizer T s | e

' : D] | Fertlizer for Mexield (kg/a):

133 .

| Based onyourinput, the K required 10 reach the expected maximum yield =¥
ot6.0 tontha is 158 kg/ha of K. hawewer, the fertilizer 15-15-15 that you chosen

Jto apply in P Prediction contains 141 kgfha of K Thas, the K requirement now

dis 17 kgtha, which is 133 kg/ha of the K fertilizer {15-15-15).

4 NOTE: The Economics anahysis of K application is not available in this
{PDSS varsion.

=

e L]

oy ol

|s

RECOMMENDATIONS

| Diagnostic Result |

I Hes phoris deliciency 15 leghly prohatds,
Cumulative probatdity of P deficiency = 35

Potassueh deficiency is highty peotzabre
Cumutative prodatoty of K deflcency = I 83

MNOTE ~ Pigase see Ciagnoshc Form for az3monal results.

Predicted P Requiremeni T

Based an your maut, the P required to re a: 1 she expected maxirmum yeld of 6 totvha Is 74 kgha P,
which is 1135 +/ €0 kgMa of the P Fertilizer 1 515-15), with a soil residuai extractable P al 14 8 mg/L.

You can seleci your gesimed soil extractas @ P level forthe second rxob 3¢ tg maintain seif P 1o ensure
suslainabliny of sail phosphorus

NCTE - This prediction is rather apprommate because of uncerlainties on predichng reactvity with the
s0il, predicing the cril.¢ 3§ levet for your crop, snd sampling eerdr in measunng adractable P For further
rformation, &8 the Help associgted win *F Fredichion™

Predictad K Requirement 1

Based on your input, the K raguired to ra 3. the expected madmum veld of B O tonta s 159 kgha of J
K, however, the fertiier 15-15-15 thal you c=>sén 1o appiyin P Prediclion confains 141 kgha of & Thus,
the K requirement now is 17 kgiha, which is 33 kgrha of the K Tertilizer {(0-2-600CH)

NOTE: Tha Etonomics analysis of K apehzation is not availabie in this P 0SS version

1 1 ] o ! é ] ar
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