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Predicting Plant Phosphorus Requirements for Acid Upland Soils using a Combination of

Phosphorus Sorption Isotherms and Soil Test Methods
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1) Anwrseaudnanwnisgadu P TAuNIATIAGL 17 1ad1Anylunials Tneds P adsorption isotherm uay 2)
nagaumNiulllflunisaiapziulininiaensiasnistle P-aan P sorption isotherm $anfLANLATZ AL
Tnedgndatwalunsennalus 1@514&%Lmuﬁﬁﬁﬂﬂmwmigmsﬁu Pg411unana wazsin I TARUEIIAN (AK)
TN (Cp) WAy ABIIE (Kh) ANNAAL uiazgaRulszneufaeiBuinils P A1uau 6 4msaAe 0, 0.25, 0.5, 1,
2 uAT 4 Winrestsu P ﬁﬁu@msﬁu 3 azﬁummLﬁu%’umuamﬂmwmmﬂﬁuﬁ 02mg P L (external P
requirement) mmmﬁuﬁuj NUNUNIINAABLILENANLINS (CRD) AU 4 i1

HANNSANEINLAY N19gady P YesAw 17 AAUAINAI AunsnesuelimGaaannig Langmuir
waz@Nnng Freundlich (R’ agluga4 0.85-0.98 uaz 0.77-0.99 AINA1AL) ENI0INNI9AFL P g9qn (x ) AN
@1n"3 Langmuir wuInAnennnnsgadu P mmﬁuﬁi:ﬁu@q UNunane uaz i a¢flu194 250-526, 150-222
WAz 106-140 mg P kg MINAIAL u@nmnﬁu flanudnlznanniargeadu P HAuduiugasinelnddaiy
Snnnumaneanlas (Fe,0.) ﬂ?mma@ﬁﬁuﬁmmﬂﬁﬂuﬁ (exchangeable. Al) waziSunmaun1Amumilen
(clay) 199A1

mﬂmﬂnm@faummgﬂré’f@mm’i’%maﬂ@uﬁummﬁ@qmaﬂﬂﬁﬁmqmmﬂ external P requirement
Tnanislgnivamasanlunsznas wudn Tu‘gmﬁuﬁﬁizﬁuma@m% P 44 WAZEN (81980 WAz PaV ANNANGL)
NANARTIZAL 80% mmm@NEngm;m:ﬁﬂ'ﬁmmLﬁuﬁumu@mmmmzmﬁﬁuﬁ 0.33 Az 0.21 mgPL"
ATNANAL ﬁﬁlqlﬂﬁlﬁmﬁuszﬁwﬁmmrﬁmmiﬂﬂﬁ 03mgPL" it mun ﬂﬂLfﬁummﬁmuwﬁﬁizﬁummmﬁu P
unane vmmmmmmummmmmammamumm 4.34mgPL’ m@Lummmvm‘ummmmﬂmﬁnmm
lunszana slumwmuummmuuﬂ@mumqm wenanNiii NIANEARIL Seanananiamuas criical level 189
P IneRBarinsag Bray | Wanzianzamnsziunisnady P aeshuansian

AdAtY : ANanInnIIgady P, USunniAuseanis P aaeivg, AMaLAIzi Bray Il P

Abstract

Estimation of specific P requirement according to P buffer capacity of soils was important for
effective fertilizer recommendations for acid upland soils which severely deficient in P. The objectives of

this study were 1) to describe the P adsorption of 17 major acid soil series in southern Thailand using P
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adsorption isotherm method, and 2) to verify the prediction of P requirement using combined P sorption
isotherm and soil test values in 3 representative soils with high, medium and low sorption capacity, i.e., Ao
Luek (Ak), Chumporn (Cp) and Kho Hong (Kh) soils, respectively. The P sorption isotherm of 17 soils was
determined by method of Rayment and Higginson, (1992). A pot trial was also set up by planting maize in
each soil with 6 different treatments of P fertilizer rates: 0, 0.25, 0.5, 1, 2 and 4 times of maize external P
requirement which defined as the amount of P sorbed at the equilibrium soil-solution concentration of 0.2
mg P L. Completely randomize design was used with 4 replications.

P sorption characteristics of soils were equally well described by both Langmuir and Freundlich
equations (R values range from 0.85 - 0.98 tlaz 0.77 and 0.99, respectively). Maximmum P sorbed (x_) in
soils from Langmuir equation could be grouped into 3 categories of high, medium and low P sorption
capacity which ranged from 250 — 526, 150 — 222 and 106 — 140 mg P kg’j, respectively. The sorption
capacity of soils was closely related to the Fe,O,, exchangeable Al and Clay content of the soils. The
validity of the proposed method in predicting plant P requirements was tested in pot trial. It was found
that the external P requirement of the soils with high and low sorption capacity (Ak and Kh soil) was 0.33
and 0.21 mg P 74 respectively, which reasonably agree with the defined level of 0.3 mg P L. However, in
the medium sorption capacity soil (Cp) with the external P requirement of 4.34 mg P L™ the result was
contradicted. This may be due to its relatively high variation of yields in this soil pot trial. In addition, this

method could also be used to define critical Bray Il levels for soils with different sorption capacities.

Keyword : Phosphorus adsorption isotherm, External P requirement, Bray I Soil P.

AU
= .| . h ~ o ' Y
AunsaNAeu (acid upland = soil) 2avtlszmealnafilszunnd 96 &1uls waznulunalsilszann 15
auld (18, 2533) Aunnudawlnnjed lwduwiu Ultisols HUATeAY (pH) AMngn 5 HTunsaeamén (Fe)
BLaRIN (Al hazuaan g (Mn) zgﬂm:ﬁuﬁﬂuﬁwi@ﬁfn ﬁmm@mmmumjﬂmﬁuﬁq UATINABINBINNINAN

|

Panfludmsunisasoiulavesig Tnatenizeengtiesng P delszdntnmaastjanaainildaclllunu
\RAEILIEN 15 D9 20% L1Mws (von Uexkull, 1986)
fladefinasemNiilutlsslanives P TuAnlaun U3unou %38 quantity factor (Dalal and Hallsworth

3
g

1976) AnNdnduannazes P lua1sazaie vise intensity factor (Moody et al.,1983) uazAa1nqlunisgady
P 284/ 9198 buffer capacity (Holford 1980) Tnewudndsunaunisganu P mﬂqﬁsnqu%u AzANNUSAUTIaqE
A1 intensity (Gunary and Sutton, 1967) #9Un139ANY P m@qﬁmmﬂmq arduiusnuiladaAaruliunn
Holford and Culiis (1985) wamabiiiiugn ﬁiﬁnqﬁm@\ﬁ%mﬁLmﬁzﬁﬁuﬁhﬂ azfuulslauauantimnig
AAdU P 18951 Tuﬁuﬁﬁmmﬂumi@m%@ﬁ AzHANINgAYRIAALAIIZRAY (critical level) Qandqﬁwﬁlﬁmm
qlunsgadu P 1 (Helyar and Spencer, 1977; Bolland et al., 1994) IiRauneneutihanifinsgadu P
gasiunndszgndldlumslsndulbinulsiiafeanis duldeldlieunindanisiinmzinu Hldmuen
flaga@uiFunns intensity, quantity Wax capacity 1e&auilnaseFuinaes P luasazanelildasanits
uanannij Ysnnnpnnsdeenisijadsaiunsatlsziiiuain sorption curves tilaamss

wuamsluniatiuun Wanauds P Aifesnislufiu ardaudnnnsian tinnannseedy P 2esiu uas
BRI P AflTfasnnsazdufusziuarmdudues P luasazans Fu1uAINFaINsLle P 1avmau
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(P external requirement) nMuuA lHaINLFNU P AFaenslunsinmssduanuiduduaes P lusnsazanssiu
Tuannauna Il eanasianNFiaIn1sa 9T Vs WL AU ARARTIVIN LA (Fox and Kamprath, 1970;
Fox, 1981) l4finnsfinuas P external requirement dusuiasine fiszdu 80 - 95% vesnanAngeqnlu
mﬂﬁwauLL@:qﬁmmﬁﬁlLLmﬂﬁi’Nﬁu (Vanderzaag et al., 1979; Menon and Fox, 1983 Hue and Fox 2010) L1
AnALERanT P 209dnatne SANEeus 0.05 (Fox et al., 1974), 0.35 (Hassan et al., 1993) La 0.03-0.05
mg P L (Hue et al., 2000) Taewiliaziadn external P requirement gasiTazAudnAsT SuRLTTine e
el uutlssinnaeduituan A g lafnnu Fox etal., (1974) WU A1AINEBINT P IUALLAAZ AL
AZUANFNMY wazazduiusiuANaIm lun1IgatuLesu uazwife IneAwiiert unaniiraudieanis
P AndnAuiileaziden (Memon and Fox, 1983) i Ay 910 (2548) IEmaaeuifnnnieniudenis P o
prmdudusnsazans 0.2 mg P L' dwsuiawdesiidgnlupugaclass uaznusing nudy raanudasnis p
‘ﬁllﬁmmamqngm:ﬁmmLﬁuﬁﬂ’umm@mm P luansazane 7 0.8 uaz 0. 1mg P L' mwAsL uaz vianine
(2548) lavinnimageulwinuausuaiuluiugalaade uaseTass wudnsiunanangagaazdaonududu
augareq P luanzazas 71 04 mg P LU fladusine ifuaseliunmaauiednis P aesiiludusie Wi
ANNAN1TAATL P U189AY Nufiwidndamiunisunsaes plidsnn flagefupuiiuadenisaiaesn
Tnenanwnziusnidesnaznisagsanfiu mycorrhizal, N1stauaaizaasdunsd P atinuaziFunounaeluiu
U uaznisazanaliues P douiluaeeuda ugu (Peaslee and Fox 1978) Fnasn A sy Tamd
284 P a1ngzAuANNdndued P slumm:mmziﬁmLﬁ'@ﬁmﬁmﬂzﬁumuﬁﬂﬂmwmigmsﬁu P 289AU UaY
'mmim‘L%Lﬂuﬁuﬁm&ﬁm”unwﬁumﬂ?mmmmﬁmmaﬂmmdwaw}mj ﬁﬁmmalumi@m&ﬁ’ﬂmﬁﬁu
(Moody et al., 1988)

Trnilszasfaenisdnem e 1) AnwszAudnaninnisgad PluAunInTinew 17 gad 1Aty Tunals
Tne/33 P adsorption isotherm waz 2) nagauarniilulilslunisaianziuilsuamaausiaanisda Pain P
sorption isotherm st LR AN aTinawlun A ld

a = al
AUnsluaEIEN1g

nMsAnsEAuAnanIwNIzgadu PluRunsafinauw 17 gadianyluanals Tneds P adsorption
isotherm (Rayment and Higginson, 1992) §4a1 4 N5 ldnannvieanandafinaunn 50 Radans LANansazane
0.01 M CaCl, 40 mL (Ausleansazane 1:10) waziiiu P luglues KH,PO, 8m5710, 2.5, 5, 10, 15, 20 uaz 30

=

mg P L " dsanniiuiianaaliviedu 0.25% (0.1 mL) meummmimm@@umﬁ Tvinsasined &1t dae
\#i384 end-over-end iR 1391358104 15-30 rpm PgnunnRed iunan 16 dalug LWfaéLwﬂgm‘mmf«gmm@

al
v

LL5QﬁWL%m’?;'ﬂwagumémﬁﬂmuﬁq 2500 rpm UAIAINUUNTBIHIUNTILANHNTBILLIAT 5 ansazaneilaian
Arrzdaudnduaes P Inedannlina@ae1 Murphy and Riley (1962) Llﬁqf;”mmmi@mﬂauumﬁqmﬁm
Visible spectrophotometer ﬁﬁqqm'gu 820 nm

mﬁmmzﬁmuﬁﬁmmﬁmﬁﬂﬁnmmmﬁuﬁuﬁrﬁuﬁﬂﬂmwmiamﬁu P léwn pH (1:5), EC, OM
(Walkley — Black), Total N (Kjeldahl), Available P (mg P kg'1; Bray Il), Exchangeable K, Na, Ca wag Mg
(cmol, kg’1; NH,OAc Extract), Exchangeable Al (cmol, kg’1; KCI Ext and titration), Fe,O, (g kg’1; ICP-OES,
X-Ray Fluorescence spectrometry) wae Soil Texture (Hydrometer)

nmanagavlgndralnalunszon lnsdndengaausa Lmuﬁﬁﬁﬂﬂmwmi@mfﬁu P UANAU 3 326U
eun szAuge Uunang LA (GARUENDAN (AK) THNT (Cp) WA ABUSH (Kh) ATNA1AL) ROANHIULING
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Al lunnsld P sorption isotherm goufuAdAIziAulun1slFuLsanisuuziinge P limunzan lu
wiazgARulsznaLsae 6 Aanmnas VLmLmﬂ?mmﬂﬂ P (luguievisdiagiilesneamn 45% available P,0 )
W8m31 0 0.25 0.5 1 2 WAL 4 LWNU8Y external P reqwrement m@w’m‘l}wmimmmuuuj MERIYY wmummfﬁ‘u
90! awmummmmummmmmammmum 0.3 mg P L’ (Fox and Kamprath, 1970)] 274UHUNITNARBILLIL
guanysnl (CRD) AU 4 i (Table 1) mmmmawuﬁm@u‘lﬁu@mmmL‘wmm@mwmmmﬂmmﬂwm
(Nilnond et al., 1986) mmmmumuml,mwmmmﬂ 25 U (Moody et al., 1988), 34A31¥Yi Total P (HCIO,
digestion), P uptake (%) Tuie way available P (Bray II) 2184AUNAULASAAINITNAADS u'ﬂﬂ@’mﬁ f91n1g
ﬁuﬁuluﬁmﬂﬁﬁﬁmﬂﬁ@mmmﬁuﬁuﬁiwdmﬁmmﬂﬂmdme:ﬁuﬁﬁLmﬁzﬁﬁuiuum:mﬁu (Hue
et al., 2000)

ﬁﬁmﬂaﬁiﬁmﬂmﬁmanzﬁiﬂmmummLLﬂaﬂa‘au (ANOVA) LAENARDLIAMLLANASIDIALGAE]

YBINANARANKAS Duncan’s Multiple Range Test (DMRT)

Table 1 Rates of P fertilizer added (mg P kg'1> in 3 representative soil series of different P buffer capaci-

ties.

Treatments\Soil series Ao Luek (Ak) Chumphon (Cp) Kho Hong (Kh)
Control 0 (0)* 0 (0)* 0 (0)*
C+PlU 24.(7) 13 (4) 8(2)

C+ Pl 48 (15) 27 (8) 16 (5)

C + P1 95 (30) 53 (17) 31 (10)
C+P2 190 (59) 106 (33) 62 (19)
C+P4 380 (119) 212 (66) 124 (39)

*number in () as P added in kg rai’

WHANI1TN ﬂﬂ'ﬂ\iLLﬂ%ﬁ‘Q'\‘iﬂi

1. ANEANINNITRATU P AR9AU

aqnne1 P sorption isotherm wa9ganud1Arylun1AlH wud n1saady P R X T TRRERPYE
upsNdidusaaeamnluaTarata ity auflqee uikinegedt P Aaudnend tanAusnsadiniul
Funaunnsgady P znggmLLMﬂﬁﬂqﬁu%uﬁummﬁﬁmﬂqﬁu v snnandn azgiiin uazupaides s (zhu
etal., 1997) auﬁﬁm@"’]LLuﬂLﬂuﬂ;mﬁuﬁﬂqﬁum{afﬂuﬁmﬁuﬁﬁﬁmmmmmiumi@um% P lAusnsinariuy
(WU uazAny, 2546; VAT, 2548)

ANwUTN199AFY P aeshuaNsnasuneliRfaaannig Langmuir uazanng Freundlich TaadAn
&utlsv@nansninmue (RY) 2eIANANRUTIENI AN UaNAA LR P Tua3azane (equilibrium solution
concentration, C) fiudsuntun13gad P (Cly, mg Pkg) a1naxnns Langmuir kazANN13 Freundlich agluaa
0.85 - 0.98 UAL 0.77 - 0.99 PINAIFY LFunniNsaATUgNEe (x ) vasPunsafinaudidinylunnaldfidezd
AINANNT Langmuir #1x190uLeanidlu 3 svau (Table 2) Immjuﬁﬁmmm%ﬂ@@LWmluixﬁuqq”LﬁLLﬁ 10
A LI, Kbi, Fd, Ak, Kkt waz Tg TARAU ﬁlﬁmﬁé@WﬁquLWM‘Lm:ﬁuﬂmﬂmqiﬁLm 1R Te, Knk, Ntm, Kit,
Hy, Pk uaz Cp WazgaRufiinisgadunagwslussiusnléun g0 Ro, Km, Kh uaz Ya uaziieduunms
Anennnsaady P (PBC) fiazduanuidud P mu@a‘lumm:mﬂﬁ' 0.25-0.35mg P L' (Ozanne and
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Shaw, 1967) anxu1snutiveaniiugafundA PBC szduge léun 4af LI, Kbi, Fd uaz Ak 3ALA1 PBC
dunans leiun gaRu Knk, Ntm, Kit, Tg, Kkt uazan PBC sxiusn 16w e Pk, Cp, Kh, Hy, Km, Ya, uaz
Ro Uaz Te ANNATAL

Table 2 Level of maximum P adsorption (x ) of Langmuir equation and phosphorus buffer capacity (PBC,

mg P kg’1) in major acid upland soils, Southern Thailand.

P sorption capacity Soil series x.(mg P kg’1) PBC
High Khao Khat (Kkt), Thung Wa (Tg), Ao 250 - 526 12-62

Luek (Ak), Fang Daeng (Fd), Krabi (Kbi)

and Lamphu La (LI)

Medium Chumphon (Cp), Phuket (Pk), Hat Yai 150 - 222 8-11

(Hy), Khlong Nok Krathung (Knk), Na

Tham (Ntm), Khlong Teng (Klt) and Tha

Sae (Te)

Low Ruso (Ro), Khlong Thom (Km), Kho 106 - 140 6-7

Hong (Kh) and Yala (Ya)

PBC = (P sorbed at 0.25 — 0.35 mg P L’W, Ozanne and Shaw, 1967)

2. ANNANNUSTENINLTINUNIaRTULAANTA2IAY

NanAsd ATz RveRunsainewiidr Ay luniald 17 gaau wudn i iEInddeefudeya
mMigﬁuﬁﬁmﬁﬂ%uimmﬁﬁﬁﬂﬁwawﬂmmﬁ,ﬁ@miﬁmmﬁﬁu (2550) nanAe fidede pH (1:5) 1asmuilungs
OM 1.62% total N 0.90 g N kg™, available P 6.35 mg P kg™, available K 54.76 mg K kg, CEC 3.57 cmol,
kg", exchageable Mg 0.62 cmol,_ kg, exchageable Al 1.13 cmol_ kg uay Fe,0,3.90 g kg Tmﬂﬁ'ﬂﬂ'&gﬂ
&4 Aunseiineudenann fazduninugananysalauineinliifiasmeseasufesniszesits (Ninond
et al., 1986)

mimﬂmﬂfmmuwuﬁimmmmmmmunmﬁémmmmmu P 987 ( vﬂ,mm@umi Langmuir
Ine3s stepwise regressmn wmmmmmuwuﬁ@wuuﬂmmumﬂ‘u ‘]fill’]m Fe O exchangeable Al Loy
Banns clay (%) Faaunnsf 1-3 aeinelsinumuan memmmumuj {33 151 OM Uaz CEC #131130
A5UNANNELILL IR TN P mgn@mﬂmgnmmmeumummu

x_=12.26 + 53.99(Fe,0,) R*=0.81** (1)
x, = 5.61+44.85 (Fe,0,) + 37.16 (Exch.Al) R’ =0.84" 2)
X, = -33.99 + 21.25 (Fe,0,) + 60.73 (Exch.Al) + 3.76 (Clay%) R’ =0.88* (3)

2.1 M9UsElNANABINIT P 38951

UFNIUAINABINT P z%wi“um?ﬂzgﬂim‘ﬂwm’luﬁumm‘ﬁ'mﬂulumﬂ‘léﬁ”Lfv’n’ﬁﬁﬂﬂ?ﬂi:LﬁuMﬂansvT
FndAmmanauuanne Taun

- AndngAAudinduaes P luive (% critical P concentration)

Anang AR P luindunisindadeduaanududu intensity factors) reeffunniang P i
flaganu fduiuiussAunananiidesnis siselndszdigeqn (critical concentration, Fox, 1981) wazfiaifli
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Yo aa o a v ia _a P v Yyo A oa ) = o
Lﬂm‘msﬁ".}ﬂ'ﬂ Ad7zaNTIARENIAY ?3®Uﬂ'mﬂqm@"13~lq?ﬂﬁlﬁjﬁ‘qwﬂuiﬁﬂqmﬂiuwsﬁmuﬂ species LAgINK 11471(51@@\1

o o

MANMNFNAUTITNINANNdNTULeS P uazaandnduiusIead 19 nanudn aunsanmuaA1Ing AN
wiadn P lui gLy 0.57, 0.50 Az 0.55%P NUFLEARUENIAN TARUTNNG UWATTARBABNIE ATNAIAL

(Figure 1)?ﬁmamﬂé’mﬁm:ﬁuﬂ'ﬁﬂqﬁmﬁmiwﬂmm’mmwﬂm Hassan et al. (1993) wax Hue et al. (2000) #
AN 0.29 WaY 0.30 — 0.50% ANNANGL

100 1 Ak * 100 - c
* * . * P/’.O
& 803 F 80 4
= * = *
T 604 T 60 ¢
3 L =41 076In(x) + 102 46 .EI_>J-‘ L) 37407 105.79
E ¥= i =37 +105.
g © P bl "y =
& 20 4 ’ 2 20 A 'Y
i ; ; ; ; ; . 0 : ; ; . \
0o 02 04 06 na 1.0 132 0o 0z 04 05 0.8 10
Total P (%) Total P (%)
Kh
100 *

a0

£

T A0+

=

2 40 y =35.312In(x) + 101.18

k] R==0.6897

1E)

]
D T T T T T 1
0.0 0.2 04 06 08 10 1.2

Total P (%)

Figure 1 Relationship between total plant P (%) and % relative yield of corn in Ak, Cp and Kh soil series.

1 a a A

- mfmqmm\imf)l,m"]xﬁau (soil critical levels)

AnAngRvesA Az iALun i Funo P iifudssteniesiuluss i fuananie luszdud
FAEdN1T AINAINANIUTIEUINANTATITI P (Bray 1) uae relative yield 189419 Im899 R WA wnuilady
msmmumﬂ WUINANINAURS Bray I TBNGARUEINAN GUNS WA AU WL 96, 91 uaz 27 mg P kg
WIaWINAL 30, 28 UAY 8 kg P rai’ N19AU 80% VBINAKANZNEA ’lumumummmsnu P g4 11unas uazmn
ANNAAL (Figure 2) Aandayaazwudn ”lwmmumm Auniegaduwans1ein azldszAuingAaes Bray I
LLmﬂmmu Tmﬂmuwummmu P 49 (mumq@ﬂmmu 96 mg Pkg') Q,SJﬂ"ﬁlﬂﬁ]ﬁ“ﬂ‘ﬂ\‘iﬁﬁ%mi’hﬁﬁu@ﬂﬂ‘h Al
wmﬂﬂmwmimmu P i (muﬂ@wwumu 27mg P kg Tummmm critical level 284 Bray || Al

el un l3szsunanadudu 16 - 30 mg P kg Faraudnandng (4R, 2536)
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% ¢ * =
2 100 | 2 %01 *
= o
£ £ a0
% 50 % * >
@ y=13143¢ 64142 5 301 y=13851% - 11435
R2=0 0246 Re=(07592
0 . . . . . 0 : : : . .
] 20 40 B0 50 100 0 20 40 BD B0 100 120
Relative vield (%) Relative vield (%)
40 Knh

ERED
o
f=2)
g
= *
=) (3
E o y = 02669 +4.9927
Ri= 017835
04 . : . . ‘
0 Mmo4n il B 100

Relative yield (%)

Figure 2 Relationship between %relative yield and extractable P (Bray Il) in Ak, Cp and Kh soils.

3. dudszananistiniasaasiu (buffer coefficient)

ﬁuﬂi”'?w'%(miﬁw wefUa9RL 1178 slope 1eIANN1IAINNENAUSTEUIN9UFHAIU P Aldlumu waz
31U P g a&ned3 Bray I mwmmummn TUNT WazAaUN (Figure 3) 1A 1.25, 1.15 uaz 1. 12
ATNANAL LL@W@mmmm”mummmummm mefmmiﬂm”mumfammvu P TuAw 1 viing fsUALAT
nepadugeazsiedld P mnmmuwumi@mum Tneialil Andmilasansniatilie feeAmu azuAnanafiuny
TTina9aia eAu Tnveeusiuesflszney wazdaaauaInIsldle (Hue et al., 2000)

Ak 250

200
150
10

Added P (mg P k1)

y = 1.24589x + 15.563 y=1.1885x +1.3850

Added P (mg P kg™)

1o F2= 0.3564 & R#= 00844
0 T T T T T T 1 0 - T T 1
0 &0 100 150 200 250 200 350 ] 50 100 150 200
Bravy Il {rg P ket Bray |l (mg P ket
150 1
Kh

=
=

tn
=
L

y=11223- 84131
R==10.8858

Added P (mg P kg')

0 al 100 140
Brawy Il (mo P ko)

Figure 3 Relationship between fertilizer P and Bray Il P of Ak, Cp and Kh soils.
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4. AMNARINTS P URINT (External P requirement)

External P requirement umaﬁnﬁmmm@mmﬂﬁ@%ﬂm?xﬁumwLﬂﬁuﬁ’l’umm P luansazanasay
13 nia Wi sane g miumNfiedn1s2e9ieG (Fox and Kamprath, 1970) lun13unif3unes external P
requirement 2R9AUANUTLENNINARINAT Hue ef al. (2000) e AL FuNaiANE RN T AL LA
@Nma‘ﬂﬂ\immm’mmum’mu 0.3mglL @ﬁﬂmw\l phosphorus sorption (Figure 4a) wazinisiansaun buffer
coefﬂmentm@mmummﬂimmﬂmmamﬂwmummmqm‘mvumu (Figure 4b) u&ainnsdenlasaany
muwuﬁmmﬂmmmwmuwuﬁimqw soil-solution P L& ANILATIZAL (Figure 5)

ﬁq@ﬂ'qq%umulum@ﬂmﬁuﬂ?mmﬂﬂﬁ'[ﬁmma 1) MA1ALATITIIR9AL (Bray 1) JaFRENAUT
84N 1 AuANTRANBIASLAY Bray 1| Wil 3.41 mg P kg 2) Wienendenanaann Figure 5 Azl
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Table 3 Rates of P fertilizer level predicted from external P requirement method compared to actual

fertilizer level at 80% optimum yield of corn in pot experiment (mg P kg’1).

. . External P requirement 80% Optimum yield Difference between
Soil series
(1) () (1) and (2) (+/-)
Ak (H) 95 95 0
Cp (M) 53 113 - 60
Kh (L) 31 24 +7
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