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Materials and Methods

* Soil samples (0 to 20 cm) from Delaware , Maryland, and lowa never fertilized (Control) or fertilized (>10 years) with mineral P or poultry litter.
* Quantification of gross P, mineralization rate measured by the isotopic dilution method (Oehl et al., 2001) at 1, 6 and 13 days of incubation.
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* Measurement of potential estimators of P, mineralization P_in the coarse fraction of the soil (CF) (>53 um) (suggested by Ciampitti et al., 2013) 1785

C respiration (suggested by Ciampitti et al, 2013; Achat et al., 2010)

RESULTS

P_in the Coarse Fraction (CF) as an Estimator of P, Mineralization

There was a positive association between P in the CF and P, mineralized in 6
and 13 days measured by isotopic dilution (Figure 1). This association was not
observed when evaluating other potential estimators such as total P and P, in
non-fractionated soil samples, total P in the coarse fraction, microbial P, or
phytate-like P (data not shown). The association in day 1 was not significant
probably due to the un-steady state caused during soil labeling (at day 0).

C Respiration as an Estimator of P, Mineralization Rate

The association between respiration rates (mg C kg d!) and mineralization
rates (mg P kg d') was statistically significant (Table 1) but presented a low
coefficient of determination. The incorporation of the C.:P_ ratio of the soil
(non-fractioned) did not improve the model significantly. However, the
incorporation of the C.:P_ ratio of the CF to the model significantly improved
the coefficient of determination.
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Figure 1. Association between organic phosphorus in the coarse fraction (CF) of the soil and the cumulative gross
P_ mineralization measured by isotopic dilution after 1, 6 and 13 days of incubation

Table 1. Linear models to estimate gross P, mineralization rate (P, ) using respiration rate and C,:P_ ratio of the non-
fractioned soil or the coarse fraction (C:P,,,, and C:P., respectively) as regressors

Model Significance level (p) R?
Respiration (Resp) Gross P,... =0.26 + 0.24 Resp’ 0.0015 0.48
Resp + C:P .. Gross P_.. =0.82 + 0.24 Resp™ —0.01 C:P., 0.0036 0.53
Resp + C:P. Gross P...=1.7+0.20 Resp’ — 0.0049 C:P' 0.0001 0.72

Conclusions

The concentration of P_ in the CF of the soil (>53 um) was significantly related to P, mineralization measured by isotopic dilution. Thus, the concentration of P, in the CF surges as a

promising indicator to differentiate soils according to their P, mineralization potential, without focusing on the actual rate of mineralization which will be affected by other factors such as

temperature and water content. In order to estimate P, mineralization rates, we recommend to measure soil respiration and correct it by the C,:P, ratio of the CF.
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