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EFFECT OF DEEP-APPLICATION OF PRILLED AMMONIUM
BICARBONATE FERTILIZER ON THE NITROGEN
SUPPLYING STATUS OF NON-CALCAREOUS
PADDY SOILS

Chen Lung-yie and Fan Chin-cheng

(Nanking Institute of Soil Science, Academia Sinica)

Summary

Ammonium bicarbonate, still being one of the main nitrogen fertilizers at present
time in China, is easily volatilizable in soils. Various field experiments as well as
practices have repeatedly shown that, if prilled and applied beneath the soil surface
about 6em, its effect on the growth of crops will be markedly increased. In order
to get some idea about the mechanism involved in its beneficial effect, the present
study was undertaken. Experiments were carried out in pots under greenhouse condi-
tions as well as in the paddy field using N¥-tracer technique. The following is
a summary of the results.

1. When ammonium bicarbonate was prilled and deeply applied to the soil, much
more total available nitrogen as well as ammonium nitrogen alone were found in the
soil throughout the growing season, as compared with the surface-application of the
powdery form. Neither surface application incorporation of the powdery fertilizer
into surface soil have hardly matched with it in these respeects.

2. As compared with the powdery fertilizer applied in the conventional way, the
deeply applied ammonium bicarbonate prills showed its fertilizing effect quite slower
but rather steadier and hence lasting longer. The improved nitrogen supplying sta-
tus of the soil resulted in a greater amount of nitrogen assimilation and dry matter
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production with an apparent strengthening of the over-all growth vigor of the rice
plants.

3. With high rates of fertilization (corresponding to 130 catties/mow), and under
dense planting conditions, the nitrogen recovery of the deeply applied ammonium
bicarbonate prills as caleulated from the amounts of labelled nitrogen (N*) found in
the adjacent rice plants around the site of application, amounts to 75.5=3.4%, which
constitutes more than half of the total nitrogen in the rice plants (i. e. 54.6x1.8%
of the total nitrogen, to be exact). On the otier hand, the nitrogen recovery of the
powdery fertilizer applied in the conventional manner is generally much lower as has
been widely reported. The difference in their recovery perentages may be aseribed
mainly to the difference in their volatilization losses of ammoniacal nitrogen. Besides,
the differences in their amounts of ammonium ion fixed by the soil, immobilization of
available nitrogen by rhizosphere microorganisms, as well as the aceessibility and
availability of the fertilizer nitrogen to the plant roots may also bear some effects on
their nitrogen recovery rates. Just to what extent each of these factors contributes
to the total effects is yet to be illucidated by further experimentation.

4. TUnder field conditions with a planting space of 10 X 10 cm. between hills, the
nitrogen released for absorption from ammonium bicarbonate applied deeply in the center
of space can only be accessible to the four rice plants around the site of application.
This amounts to over 90 % of the total nitrogen released for absorption from the
fertilizer as shown by the N¥-tracer experiment.



