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Effect of Rhizosphere on Release of Fixed Ammonia
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Abstract– Greenhouse experiments with two crops, namely Maize (var-Gangasafed-2) and wheat [C-306),
grown in three soils (Inceptisol, Vertisol and Alfisol)] was undertaken to determine the rates of release and
fixation of NH4+ in the rhizosphere of both the crops in comparison to non-rhizosphere soil. Crops were
grown for a period of 43 days.  A set of pots without crops was kept to compare between rhizosphere and non
rhizosphere effect.  Destructive sampling was done periodically at  0th, 15th, 22nd, 29th, 36th, 43rd day after
emergence  and samples were analysed for  Fixed NH4+.  From 22nd day onwards, release of fixed NH4+
was found to be significantly higher in rhizosphere than in the non rhizosphere.  Root induced release of
fixed NH4+ was maximum in Inceptisol. On the other hand rate of release of fixed NH4  in rhizosphere was
lowest in Alfisol. Moreover in Alfisol under wheat there was no significant difference between rhizosphere
and non rhizosphere in the rate of release of fixed NH4+.

Ammonium can be fixed by clay minerals of
agricultural soils in considerable amount (Li et
al., 1990). Alluvial soils contain up to 3300 kg
non-exchangeable NH

4
-N per ha between 0-90

cm soil depth (Scherer and Werner, 1991). The
concentration of non-exchangeable NH

4
-N is

influenced by the clay content, the type of clay
minerals and the K saturation of interlayers and
varies from soil to soil (Mengel et al., 1990).
Fixation of the NH

4
+ ions by clay minerals is an

alternate way of building the N pool in soils to
optimize N crop recovery and minimize losses
(Mamo et al., 1993).

It is well established that this N pool plays
an important role in the N dynamics of many
aerable soils (Weimar and Scherer, 1993) and
contributes considerably to the N-nutrition of
upland crops (Yang et al., 1992).

According to Scherer (1993), non-
exchangeable NH

4
+ should be considered as a

potential available N source. Release of
ammonium from the interlayers depends not only
on clay mineral characteristics but also on plant
species (Scherer and Ahrens, 1996).

The results of Stucki et al. (1984) obtained
in reduced clay suspensions suggest that NH

4
+

fixation might be  promoted by  decreasing redox
polential in flooded soils, because of the reduction
of structural Fe+3 causing an increase in the
negative charge of certain clay minerals.
Investigating the availability of non-exchangeable
ammonium in wetland rice fields, Keerthisinghe
et al. (1984) calculated that up to 100 kg of
fixed NH

4
-N ha-1 may be released during the

growing period of rice in a soil with vermiculite
as the main clay mineral, since rice plants are
able to secrete O

2
  into the rhizosphere which

oxidises Fe2+ and Fe
3

+, there is report of release
of fixed NH

4
+ by increasing redox potential in

the immediate vicinity of the roots. Schneiders
and Scherer (1998) observed that ammonium
formed by mineralization after flooding was
converted, to a substantial degree, into non-
exchangeable form, when sufficient amounts of
expandable 2.1% minerals were present. The
newly fixed NH

4
+ was protected from N losses

via nitrification and denitrification process but
was completely available to the following rice
crop. The release of fixed NH

4
+ was highest in
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