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The soil P fertility status has seriously declined in the agricultural lands of Belarus as the
result of the strong decrease in the fertilizer consumption during the transitional period to the market
economy. The application of water-soluble P fertilizers such as monoammonium phosphate (MAP)
is commonly recommended for most crops growing on sod-podzolic soils. The direct application of
finely ground rock phosphates (RP) from local deposits and imported from Russia (Bryansk) was
suggested as an alternative to the more expensive water-soluble P fertilizers. Pot experiments were
carried out at BRISSA in cooperation with the IAEA during 1997-1998 to evaluate the agronomic
efficiency of RP in comparison with MAP in acid sod-podzolic and peat soils using the 32P-isotope
dilution technique [1,2].

In a pot experiment it was found that RP was equally efficient as water-soluble P fertilizers
for yellow lupine (Lupinus luteus) grown in acid sod-podzolic silty clay soils (рНщо<6.0). The Pdff
value, i.e. the fractions of P in the plants derived from the applied RP and MAP were 7.4 and 8.4%,
respectively and P fertilizer recovery values - about 1% for both fertilizers. On another hand the
water-soluble P fertilizers were more efficient for rye grass (Lolium multifloru Lam.
westerwoldicum) grown in acid peat soil (рНШо <5.0). The Pdff values were made 14.9% for RP
and 22.1% for MAP. These differences may be attributed to the abilities of these plant species to
access P from the soil. However, considering that the cost of one ton P in form of RP is 1.6 fold
cheaper than one ton P in form of MAP, RP application to acid peat soils may be reasonable.

In addition to evaluate the effectiveness of RP for direct application to increase the yields of
crops grown in the main soils of Belarus, these studies also focused on the use of RP as potential
countermeasure to decrease the radionuclide transfer from soil to plants. In pot experiments it was
found that the RP application significantly reduced (on the average 16-27%) the root uptake of 137Cs
by yellow lupine and rye grass from sod-podzolic and peat contaminated soils [3]. The MAP
application reduced to a lesser extent (7-8%) the plant 137Cs activity. Therefore the direct application
of finely ground RP may be one of the effective countermeasures to decrease the 137Cs transfer from
contaminated acid soils to the food chain through agricultural crop production.

These studies demonstrate that the direct application of RP offers good agronomic potential
for utilization in acid sod-podzolic and peat soils, which occupy less the 30% of the total of
agricultural land in Belarus. To further increase the agronomic efficiency of the RP as fertilizer for
crops growing in mineral soils with pH mo >6.0, RP was treated with acidifying amendments and
applied to oil radish (Raphanus sativus var. oleifera) in a pot experiment in 1999. Preliminary data
show that the agronomic efficiency of the modified RP's was close to the one obtained with
application of MAP (Fig. 1.). The shoot yield was increased up to 28-33 % in comparison with RP
treatment without acidifying treatment. Therefor, the development of new forms of acidifying RP
may be important to increase the crop yields at a level close to that with MAP.

1 Work performed within the framework of the IAEA Coordinated Research Programme on the use of
nuclear and related techniques for evaluating the agronomic effectiveness of P fertilizers, in particular rock
phosphate; RC No 9447.
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Fig. 1. The influence of modified RP's on shoot yield of oil radish in comparison with
treatments ofRP without additives and of MAP.
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