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NITROGEN MINERALIZED DURING SORGHUM
GROWTH AFTER SOIL INCORPORATICN OF
DIFFERENT WINTER COVER CROPS
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Growing catch crops during the autumn/winter period is a strategy of high
ecological significance since it allows reducing the residual inorganic-N present in the
soil after the summer season (Rodrigues et al., 2002). Thus, winter catch crops reduce
the risk of denitrification and nitrate leaching associated to the excess of rain of the
autumn/winter months. Incidentally, the evergreen systems confer several other
additional benefits, including protection against soil erosion and increasing soil
organic matter. In recent years, agronomists and soil scientists have studied the pros
and cons of the introduction of cover/catch crops in different agro-ecological
conditions and cropping systems. Some were focused in comparing the performance of
different plant species when they were used as catch crops (Jensen, 1992). In addition,
since winter catch crops precedes summer cash crops, it is important to know the
effect of the catch crop in the performance of the cash crop. As a general rule, the
catch crop should present good growth rate in winter and improve soil fertility to
promote the growth of the summer crop. Theoretically, lupine (Lupinus albus) seems
to have both features. It is a species of high biomass production in autumn/winter
period (Rodrigues et al., 2013) and, being a legume species with tissues of low C/N
ratio, net nitrogen mineralization should occur early in the growing season of the crop
that follows lupine in the rotation. In this work, results are presented of the effect of
several winter cover crops in nitrogen availability in a soil cultivated with sorghum in
the following summer season.

Materials and methods

In the autumn of 2011 three different ground cover systems were established: natural
vegetation (weeds); cereal (a mixture of small grains); and white lupine, in four plots
(replications) each. In spring, the cover crops were mowed and buried during soil
preparation for the installation of sorghum (Sorghum bicolor L. Moench). The lupine
plots were divided into two equal parts each. In half the area of each plot, all the
biomass of the lupine plants was incorporated in soil. In the other half of the area, the
above-ground biomass of the lupine was removed, remaining in the soil the roots of
the plants. Fifteen days after the sowing of sorghum, an in situ incubation has started,
consisting of filling sharp PVC tubes (140 mm high and 32 mm in diameter), pushing
them directly to the soil. The soil in PVC tubes was thereafter incubated within glass
jars buried next to the field plots. By a sequential analysis of inorganic nitrogen in
fresh and incubated soil samples it was possible to follow net nitrogen mineralization
from the organic residues incorporated in soil. For more details on the incubation
technique see Rodrigues (2004a). Soil extracts were prepared from fresh and incubated
samples using a KCI (2M) solution as the extractant agent. The extracts were
subsequently analysed for nitrate and ammonium concentrations by UV and visible
spectrophotometry.



Results and discussion

Soil nitrate levels decreased during the growing season in all plots due to the increasing
uptake capability of smghum plants (Figure 1, a). Soil ammonium levels fluctuated
between 3 and 9 mg kg~ and represent the balance between net N mineralization and
nitrification processes (Figure 1, b). Mineral N accumulates in aerated soils as nitrate
Nitrate accumulatlon during the growing season of sorghum was close to 13 mg kg
(~18 kg N ha™) in the plots of lupines (Figure 2, a). These values are unexpected low
taking into account the biomass that was incorporated in soil, and reference values
found in literature (Magdoff et al., 1984; Rodrigues, 2004b), but significantly higher
than the values recorded in Weeds and Cereal plots. If total inorganic-N (NO;™ + NH,")
was used to estimate net N mineralization (Figure 2, b) the values were lower due to the
great dynamic of NH," in soil. However, the trend was similar to that found when NO5y’
N form was used alone. In the plots of lupine were recorded the higher values. Also
unexpected was the fact of lupine (roots) has shown similar results of lupine (total)
considering the great difference of biomass incorporated.
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Figure 1. Nitrate-nitrogen (a) and aramonium-nitrogen (b) in soil dwing the growing
season of sorghumin different cover cropped plots.
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Figure 2. Total nitrate-nitrogen (a) and inorganic-nitrogen (b) accumulated in the
successive peniods of soil incubation during the growing season of sorghumn and in the
di fferent cover cropped plots.
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