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Use of phosphorus sorption characteristics for determining rate and
type of phosphorus fertilizers for growing rice on ongkharak soil
with residual lime
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ABSTRACT: A study on the response of rice, RD. 43 variety, grown on Ongkharak soil with residual lime to rates
of phosphate calculated from P adsorption characteristics such as P adsorption capacity with the value of 802 mg
Pkg' (Pmax), half of Pmax (401 mg Pkg"),0.2 mg PL"' (398 mg Pkg"') and the rate of 157 mg P kg recommended
by DOA and to different types of phosphate fertilizer, including tripple super phosphate and rock phosphate was
conducted. Fifteen days old rice seedling was transplanted in pot under greenhouse cover. Urea and KCI at the
rates of 504 and 260 mg kg! were used as top dressing for all treatments and the former at the rate of 98 mg kg
was applied at flowering stage. Results revealed that using of TSP as well as applying P at the rate of Pmax (802 mg
Pkg") gave significantly better vetgetative growth and higher seed yield than did the applications of rock phosphate
and other rates of P. In addition, the TSP and Pmax rate tended to lower soil P adsorption. Application of TSP
at 3.96 mg kg!' gave the highest seed yield of 264.9 g pot! whereas addition of RP at the equivalent amount of P
contrastingly gave a lower seed weight (20.1 g pot'). No P application gave the slowest vegetative growth and the
lowest seed yield (7.5 g pot™).

Keywords: Tripple super phosphate, Rock phosphate, acid sulfate soil, phosphorus sorption
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Figure 1 Phosphorus adsoption characteristics of Ongkharak soil with residual lime
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Table 1 The amount of triple super phosphate (TSP) and rock phosphate (RP) as equal to P rate assessment-

ing from P adsoption isotherm of Ongkharak soil with residual lime by using Freundlich equation.

) } Phosphorus rate
P adsoption capacity

Phosphorus fertilizer type

Triple super phosphate Rock phosphate

(TSP) (RP)

(mg Pkg") ( mg kg™ ----mrmmemmemmenmeeee )
Pmax 802 3.96 60.76
Y2 Pmax 401 1.98 30.38
0.2mg P L (PBC) 398 1.97 30.21
Recommended rate 157 0.78 11.89

Remark : PBC = phosphouse buffer capacity
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Table 2 Properties of topsoil (0-30 cm) of Ongkharak soil with residual lime pior the experiment

Soil property Topsoil (0-30 cm)
Sand (g kg™) 91
Silt (g kg™) 289
Clay (g kg™) 620
Soil texture Clay
Field pH 5.0
pH 1:1 HQO 3.6
Organic matter (g kg™) 21.8
Available phosphorus (mg kg™) 3.6
Available potassium (mg kg™) 177
CEC (cmol kg™) 24.5
Exchange acidity (cmol kg™ 33
Extractable K (cmol kg™') 0.8
Extractable Ca (cmol kg™) 5.32
Extractable Mg (cmol kg™ 2.56
Extractable Na (cmol kg™ 2.2
%BS 14.27
EC (dSm?) 22

Scoring is used for the assessment of soil properties rating according to Land Classification and FAO Project (1973)

Soil pH (1:1 Soil: H20) : < 3.5 = Ultra acid; 3.5-4.4 = Extremely acid; 4.5-5.0 = Very strongly acid; 5.1-5.5 = Strongly acid;
= 5.6-6.0 = Moderately acid; 6.1-6.5 = Slightly acid; 6.6-7.3 = Neutral; 7.4-7.8 = Slightly alkaline; 7.9-8.4 = Moderately alkaline;
8.5-9.0 = Strongly alkaline; > 9.0 = Very strongly alkaline

Organic matter content (g kg™) : Low = <15; Medium = 15-35; High = >35

Available P (mg kg™) : Low = <10; Medium = 10-25; High = >25

Available K (mg kg-1) : Low = <60; Medium = 60-90; High = >90

Extractable K (cmol kg™) : Low = <0.2; Medium = 0.3-0.6; High = >1.2

Extractable Ca (cmol kg'*) . Low = <5; Medium = 5-10; High = >10

Extractable Mg (cmol kg™) : Low = <1; Medium = 1-3; High = >3

Extractable Na (cmol kg'*) . Low = <0.3; Medium = 0.3-0.7; High = >0.7

Extractable acidity (cmol kg™ : Low = <2; Medium = 2-10; High = >10

CEC (cmol kg'*) : Low = <10; Medium = 10-20; High = >20

BS (%) : Low = <35; Medium = 35-75; High = >75

Table 3 getative growth of rice grown on Ok soil as affected by different rate and type of phororus fertilizer.

Day after planting Plant per pot Plant height
Treatment Tillering ~ Panicle  Flowering  Tillering  Panicle  Flowering  Tillering  Panicle  Flowering
( day ) ( No. pot” ) ( cm )
FO 50.3a 71.3a 87.3a 2.3c 3.8b 5.8c 47.3c 64.3c 73.3c
Fertilizer F1 32.1c 57.1c 70.1c 11.4a 58.5a 61.5a 66.4a 94.8a 97.6a
type F2 46.1b 66.8b 85.4b 3.4b 4.9b 7.1b 49.7b 90.2b 86.1b
F-Test ok ok ok ok ok o ok ok ok
RO 50.3a 71.3a 87.4a 2.3c 3.8c 5.8d 47.3d 64.3c 73.3c
R1 35.8d 56.5d 74.0d 8.8a 34.1a 37.3a 62.9a 94.1a 95.1a
R2 40.1c 62.6¢ 78.6C 8.0a 32.9a 35.4b 58.0b 93.4a 92.8a
Prate R3 39.8c  64.4b 78.4c 6.50 30.3b 32.6¢ 56.1bc  91.8ab 89.5b
R4 40.9b 64.4b 80.0b 6.4b 29.6b 32.0c 55.3¢ 90.6b 89.9b
F-Test x x P Sk ok P ok ok x
FORO 50.3a 71.3a 87.3b 2.3c 3.8 5.8d 47.3d 64.3 73.3
F1R1 31.0f 51.8f 67.0g 13.3a 61.0 65.3a 74.0a 95.9 102.3
F1R2 32.8e 56.8e 69.5f 12.3a 60.5 63.5a 65.4b 95.1 98.3
F1R3 31.5f 60.0d 72.0e 10.3b 56.8 59.0b 63.9b 95.0 95.3
Typex F1R4 33.3e 60.0d 72.0e 100b 55.8 58.3b 62.5b 93.3 94.5
Rate F2R1 40.5d 61.3d 81.0d 4.3c 7.3 9.3c 51.8¢c 92.4 88.0
F2R2 47.5¢ 68.5b 87.8ab 3.8c 5.3 7.3d 50.6cd 91.8 87.3
F2R3 48.0bc 68.8b 84.8c 3.3c 3.8 6.3d 48.3de 88.6 84.5
F2R4 48.5b 68.8b 88.0a 3.3c 3.5 5.8d 48.1de 88.0 84.5
F-Test * * * * ns * * ns ns

Remark : *, ** Significantly level at P < 0.05 and < 0.01 respectively; ns: no statistically different.

Mean within the same column followed by the same letter indicated no statistical difference using DMRT.

Fertilizer type : FO = No phosphorus fertilizer; F1: Triple super phosphate; F2: Rock phosphate.

Prate: RO=0mgPkg"; R1=at Pmax (802 mg P kg"); R2 = at "sPmax (401 mg P kg") ; R3=at 0.2 mg P L"(398 mg P kg™);
R4 = at recommended rate (157 mg P kg™)
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Table 4 Seed yields and phophorus uptake of rice grown on Ok soil as affected by different rate and type of
phophorus fertilizer.

- - Yleld. - Phosphorus uptake
Treatment Grain wt. Filled grain wt 100-grain wt.
( g pot” ) (9) (g pot”)
FO 9.5¢ 7.5¢ 2.5 0.01b
y F1 244 .43 191.6a 2.8 1.43a
Fertilizer type F2 17.0b 13.4b 2.9 0.02b
F-Test h * ns o
RO 9.5e 7.5 2.5 0.01e
R1 181.7a 142.5a 2.9 1.38a
R2 155.5b 121.9b 2.9 1.05b
P rate R3 107.8¢c 84.5¢ 2.8 0.28¢c
R4 77.9d 61.1d 2.7 0.18d
F-Test o * ns o
FORO 9.5f 7.5f 2.5 0.01e
F1R1 337.7a 264.9a 2.9 2.73a
F1R2 294.0b 230.6b 2.8 2.07b
F1R3 202.1¢c 158.5¢C 2.8 0.55¢
F1R4 143.6d 112.6d 2.7 0.35d
Typex Rate F2R1 25.6e 20.1e 3 0.03e
F2R2 16.9f 13.3f 2.9 0.02e
F2R3 13.5f 10.6f 2.8 0.01e
F2R4 12.2f 9.6f 2.8 0.01e
F-Test - * ns i

Remark : *, ** Significantly level at P < 0.05 and < 0.01 respectively; ns: no statistically different.

Mean within the same column followed by the same letter indicated no statistical difference using DMRT.

Fertilizer type : FO = No phosphorus fertilizer; F1: Triple super phosphate; F2: Rock phosphate.
Prate:RO=0mgPkg"; R1=atPmax (802 mg P kg"); R2 = at sPmax (401 mg P kg ") ; R3=at0.2mg P L (398 mg P kg ™);
R4 = at recommended rate (157 mg P kg™)

Table 5 Phophorus adsoption characteristic of Ok soil as affected by different type of phophorus fertilizer

Phosphorus type
P-adsorption capacity S 0 F1 F2
(mmmmmmm e mg P kg --mmmmmmme e )
Pmax 802 532 573
2 Pmax 401 266 287
0.2mg P L"(PBC) 398 345 321

Remark : : SO = phosphouse adsorption characteristics of Ok soil pior experiment
Fertilizer type : F1: Triple super phosphate; F2: Rock phosphate.
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Table 6 Phophorus adsoption characteristic of Ok soil as affected by different rate of phophorus fertilizer

Phosphorus rate

P-adsorption capacity SO R1 R2 R3

(mmmmmm e Mg P kg -m-mmmmmmmmm o )
Pmax 797 518 586 655
> Pmax 399 259 293 327
0.2mg P L"(PBC) 434 296 347 338

Remark : SO = phosphouse adsorption characteristics of Ok soil pior experiment
Prate:RO=0mgPkg”;R1=atPmax(802mgPkg"); R2=atzPmax (401 mgPkg");R3=at0.2mgPL" (398 mgPkg™);

R4 = at recommended rate (157 mg P kg™)
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