PHOSPHORUS SORPTION AND MOVEMENT IN FINE SAND SPODOSOLS AND ENTISOLS
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Sorption isotherms for P that followed the Freundlich model Table 1. Linearized sorption coefficients for P in Immokalee

Phosphorus Is a critical nutrient In citrus were calculated using: :
production whose deficiency or excess can S. = K;C," [1] and Candler fine sand
affect crop yield and quality. Where S, is the adsorbed concentration (mg kg'); C, is the soil Soil Depth (cm) Supporting electrolyte Ky (L kg™)
solution concentration at equilibrium (mg L7); K. is the Candler 0-15 0.01 M KC] 287 + 0.43
: . o U e e :
| Freu_n_dllch sorption coefficient (mg_ kg? LN) and N is the Candlor 1530 0.01 M KCl 279 + 087
Sound stewardship and management of P empirical constant related to adsorption phenomena (Bowman,
: : : : 1982). Candler 0-15 Fertilizer mixture 1.73 +£0.15
would help growers maintain high yields A ’ il Ko for BaidBon 1. the it - — _
and conserve environmental quality . DRIIRGE dveradeaincanec D or cquation 1, the Integrate Candler 15-30 Fertilizer mixture 2.05 +0.89
form of the equation was used:
Comax o Candler 0-15 0.005 M CacCl, 3.46 £ 0.65
[ P*NE (Crngy” dC N—1 5
Kp = Cnaxge = KrCmax [2] Candler 15-30 0.005 M CaCl, 4.43 +0.50
. . . . 0
Appropriate estimation of sorption Where Ky=sorption coefficient (L kg'); and C_.. is the Immokalee 0-15 0.01 M KClI 0.53 +0.11
coefficients and Charagterlzatlon of P maximum concentration at equilibrium (mg L-). immokalee 15-30 001 M KClI 050 + 0.19
movement would provide necessary — _
information for sustainable environmental Immokalee 0-15 Fertilizer mixture 0-45 £ 0.10
management. Res u | tS Immokalee 15-30 Fertilizer mixture 0.43 £0.20
Immokalee 0-15 0.005 M CaCl, 0.75+0.13
O b] eCt 1V eS 210 Immokalee 15-30 0.005 M CaCl, 0.74 +0.32
200 «— 0.005M CaCly
- - : Di | d Conclusions
1) Determine the effect of supporting 190 - v Ig.eor%ill\i/lz;(rcr:]ixture ISCUSSION an
electrolyte on P sorption coefficient (Ky). 180 -
170 . . o . . . . The results show that P adsorption in the top 0-15 cm was greater for

2) Evaluate the effect of sorption coefficients Candler than Immokalee sand using the fertilizer mixture, 0.005 M CacCl,
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on prediction of P movement at 30 cm = and 0.01 M KCl.
soil depths using HYDRUS-1D. Ela
=140 Y candler fine sand The sorption coefficients (Kpy) for P estimated using 0.01 M KC| were
. = 130 - similar to K, values determined using fertilizer mixture for the two soills.
Batch Sorption E 550 - °
D :
' © 5n The K, values of 0.005 M CacCl, as the supporting electrolyte were two- to
Experl ments S a0 i threefold greater than the K, of the fertilizer mixture.
Sorption isotherms on the disturbed soll =
samples (0- to 15- and 15- to 30-cm) were 160 - mmokalee fine sand The divalent_ Ca*? resulted in overestimation of P sorption on Candler and
determined using the batch equilibration 140 - Immokalee fine sand.
procedure (Graetz and Nair, 2009). 120 - R f
o X X X X
sy eferences
In the fertilizer mixture, the initial 100 - - T
concentrations were 10, 50 and 100 mg L 80 Bowman, B.T. 1982. Conversion of Freundlich adsorption K values to the
N, 5, 25 and 50 mg L* P, and 6, 32 and 63 O 5 10 15 20 mole fraction format and the use of SY values to express relative
mg Lt K. Rines o adsorption of pesticides. Soil Sci. Soc. Am. J. 46:740-743.
Fig. 1. Simulated P movement on Candler and Graetz, D.A., and V.D. Nair. 2009. Phosphorus sorption Isotherm

A 10 g air-dried soil subsample was placed : - determination, p. 33-37, In J. L. Kovar and G. M. Pierzynski, (eds.)
. . " . nding on K, val ’ - . . . ’
In a centrifuge tube and equilibrated with 20 Immokalee fine sand depending o p value at Methods of P Analysis for Soils, Sediments, Residuals, and Waters 2nd

\ml of 3 initial concentrations of P. / \ 30 cm soll depth / \id. Virginia Tech Univ., Blacksburg, Virginia. /
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