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s Gt EPC=0/2, 0/4 mg/L
S olas X k PBCy, R ng ap R 'EPC Py, Pos
mgkg! L mg’' Lkg! mgkg! mgL! mgkg!
1 200 4/5 249 0/89 2 171 0/98 0/19 5 71
2 179 3/7 218 0/95 2/4 118 0/99 0/13 25 64
3 238 0/9 153 0/73 1/3 92 0/98 0/14 18 57
4 175 3/4 211 0/93 2/5 113 0/98 0/15 16 56
5 204 1/9 203 0/90 1/6 119 0/95 0/24 0 40
6 217 1/7 206 0/85 1/4 123 0/92 0/032 66 92
7 222 0/9 146 0/73 173 88 0/96 0/17 8 47
8 196 10 216 0/99 2/3 179 0/96 0/002 119 137
9 185 2/9 215 0/95 2 116 0/98 0/029 68 92
10 156 171 113 0/84 2 63 0/98 0/23 0 24
11 200 1/2 158 0/86 1/7 90 0/98 0/071 40 67
12 192 2/7 220 0/87 1/9 125 0/99 0/13 26 69
13 127 0/9 80 0/84 1/8 43 0/99 0/55 0 0
14 196 10 216 0/55 171 44 0/92 0/69 0 0
15 185 0/8 112 0/79 1/4 63 0/96 0/15 11 41
16 169 1/5 151 0/93 1/9 79 0/99 0725 0 25
17 192 5/8 239 0/97 2/1 174 0/98 0/083 58 100
18 189 7/6 229 0/96 2/8 151 0/99 0/092 52 95
19 172 5/8 214 0/97 3/8 121 0/98 0/14 19 61
20 189 2/2 200 0/94 1/9 107 0/99 0/15 17 57
21 233 2/5 259 0/74 1/5 181 0/83 0/13 35 90
22 185 1/5 167 0/93 1/8 89 0/98 0/11 27 58
23 189 4/4 235 0/96 2/1 140 0/92 0/12 33 76
24 167 2/1 175 0/91 2/6 90 0/98 0/16 12 45
25 189 2/0 191 0/95 1/8 104 0/93 0/15 15 55
26 175 0/9 116 0/76 1/4 66 0/96 0/66 0 0
27 182 1/3 122 0/97 11 139 0/95 0/23 0 46
28 196 1/7 172 0/97 2/8 211 0/99 0/053 95 144
29 227 2/2 241 0/75 1/5 159 0/99 0/071 60 98
30 196 13 198 0/95 2/8 198 0/99 0/063 89 98
31 192 7/4 231 0/94 4/8 139 0/92 0/.042 80 114
32 189 3/7 231 0/93 2/4 129 0/99 0/051 63 94
33 161 1/4 137 0/92 2/1 72 0/99 0/31 0 15
34 189 7/6 226 0/92 8/2 130 0/85 0/043 80 14
35 217 3/8 267 0/91 1/6 185 0/98 0/11 50 100
36 208 1/7 195 0/88 1/5 113 0/97 0/12 27 66
r - o/o\ Y1 o/ff" YL S YL 7N
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Abstract

In order to determine optimum equilibrium solution phosphorus (P) concentration using P adsorption isotherm and
obtain model(s) by integrating soil solution P concentration, physicochemical properties, and soil P test (available P)
which predict standard P requirements to achieve maximum yield, laboratory and glasshouse experiments were
conducted on 36 soil samples belonging to 15 soil series and 14 soil samples, respectively. Using wheat as a test crop,
the glasshouse experiment was laid out with five P levels in a completely randomized design with three replications.
Concentrations of P in solution established by adding P in the pots estimated from the sorption curve ranged from 0.2 to
1.2 mg P/L including check treatment (no P). The results showed that equilibrium solution P concentration (EPC) was
amost low in comparison with the requirement for most crops (<0.2 mg/L). The amount of P adsorbed by the soils at
0.2 mg/L EPC ranged from 5 to 114 mg/kg soil. The phosphate adsorption was well described by Freundlich (R? = 0.96)
and Langmuir (R® = 0.88) isotherms. Langmuir maximum adsorption (X.,) and Freundlich coefficient (ar) estimated
from Langmuir and Freundlich equations ranged from 127 to 238 mg P /kg soil and from 43 to 211 mg P/kg,
respectively. Yield of wheat in al soils approached maximum as adjusted P levels were increased to 0.4 mg P/L. The
results showed that some soils studied were adequate in available P by the NaHCO; test, but required an amount of P
fertilizer by the isotherm P requirement test to obtain maximum biomass production. Soil clay content was significantly
related to the soil P sorption indices, Py 4 (P sorbed at 0.4 mg P/L EPC) (R = 0.40, P<0.01), PBC (P buffering capacity)
(R =0.54, P<0.001), & (R = 0.48, P<0.01), and X, (R = 0.40, P<0.01). Total CaCO; and Active CaCO; were found to
be less important factors affecting P adsorption. Using stepwise regression analysis resulted in a useful regression
model including the combination of Olsen P and clay content for the prediction of standard P requirement (Py 4).

Keywords: Fertilizer phosphate requirement, Adsorption isotherms, Soil test, Freundlich equation, Langmuir equation.
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