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Although agricultural lands are the largest sink of phosphate (P) resources, recovery rate of P by
crops ranges mostly between 5 and 20 % and is rather low. On the other hand, longevity of P resources
on earth and P loading from P enriched agricultural lands to surface water are the problems. In order
to solve these problems, it is effective to improve the P recovery rate by crops in Agricultural lands.
Among many countermeasures, P foraging root growth of Arassicaplants was selected to steep improvement
of the P recovery rate. The Brassica roots completely cover P fertilizer particles in a P deficient
soil and the roots absorbed P directly, avoiding fixation by soils.

The P fertilizer, used at first, was CaHPO,-2H,0 powder suspended in the Ca alginate containing
alpha—cyclodextrin (DCPD gel beads). It was revealed that the essential factor for the P foraging root
growth was P itself and not other constituents in the DCPD gel beads. The P foraging root growth of
Brassica plants was evident in the humus—-rich allophanic Andosol not only in nonallophanic Andosol.
However, the P foraging root growth was weak in a yellow soil and weathered pumice (Kanuma tsuchi).
[t was suggested that a root growth stimulating substance is included in the humus of Andosols as the
humus content of the yellow soil and Kanuma tsuchi is low. The intensity of P foraging root growth
was also dependent on the availability of P in soil and it was more intensive in the P deficient soil.
The upper |imit of the Bray 2 P value (modified method) that Arassicaplants show P foraging root growth
was 782 - 1650 mg P,0; kg™' in the nonal lophanic Andsol. This result indicates that P foraging root
growth works in the agricultural lands with relatively low P fertility. Among organic P compounds,
Brassica rapanothovar. showed P foraging root growth at the site of phytic acid and lecithin application
whereas growth was not very good with casein, DNA or RNA application. P recovery rate by B pekinensis,
Rupr. was greatly improved, ranging between 40 — 70 %, although it did not form a complete head.




