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Abstract:
Nitrogen losses from Bowdoin clay were studied in the greenhouse. Nitrogen uptake in barley was used
as an indicator of nitrogen loss in ammonium and nitrate forms by applying these sources to the clay
soil and allowing the barley to mature.

Two greenhouse experiments were conducted applying nitrogen sources to Bowdoin clay. Nitrogen
materials were applied on the soil surface at four rates with two levels of moisture in the first
experiment. More than 50% of the applied nitrogen was recovered from the nitrate source treatment.
Nitrogen recovery from the ammonium-treated pots was much less—15 to 20%. Differences were
noted in the application of nitrogen at different rates; no differences were noted between moisture
treatments.

The nitrogen materials were mixed with the soil in a second experiment to observe the effect of
placement on nitrogen uptake, again assuming nitrogen uptake to be an indicator of nitrogen loss.
Results showed a recovery of 80 to 90% of the applied nitrogen.

Nitrogen loss in the ammoniacal form was measured from Bowdoin clay in the laboratory. The clay
soil has the ammonium-fixing capacity of 8 meq. per 100 gm. of soil, much larger than in most soils.
Some volatilization of ammonia was measured; however, the amounts measured were small, with the
largest loss being 7% of the nitrogen applied.

These determinations do not necessarily account for all the ammonium source loss measured in the
greenhouse experiment with nitrogen application on the soil surface. It is possible that some of the
ammonium nitrogen became positionally unavailable.

It was shown in these studies that losses from the surface application of the ammonia source of
nitrogen can be overcome by the surface application of the nitrate source or by deeper placement of any
of the fertilizer materials studied. 
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