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ABSTRACT

The root nodules attached to the small pieces of roots absorb nitrogen at a very high rate,
when compared to those detached from the roots.

The attached root nodules show marked increase in total nitrogen and amide nitrogen,
which is not noticed in the case of nodules detached from the roots.

Nitrogen can be fixed only by the nodules attached to small pieces of root.

It is common knowledge that leguminous plants have the power to fix atmos-
pheric nitrogen through the agency of symbiotic bacteria in the root nodules. This
was noticed, as early as 1853, by Ville (1853-1857) and confirmed by Hellriegel and
Wilfarth (1888). In this investigation the influence of detachment of the root nodules
from the host, on their nitrogen fixation, was studied under anaerobic conditions.

EXPERIMENTAL PROCEDUBE

Randomized samples of two months old plants of Sunnhemp, brought from the
field immediately before the start of the experiment, served as the source of
material. The root nodules of equal size were used. Nodules were detached in
distilled water by the help of a pair of scissors, taking care not to take any root
tissue with them. A study of nitrogen absorption was carried out with Warburg
manometric technique. The analysis of nitrogen fractions was carried out by
the micro-kjeldal apparatus on fresh weight basis. Two sets of experiments were
conducted.

1. With nodules detached from the roots.

2. With nodules attached to small pieces of roots.

. REsvLTrs
Nitrogen Absorption :

Fig. 1 represents the nitrogen absorption of detached and attached root nodules.
A careful study of the nitrogen absorption curve, in the case of detached root nodules,
shows that abosrption starts at a high level (0.8 x), but falls gradually to zero after
60 minutes. No absorption is observed in the next 10 minutes. Thereafter, a
negligible amount of gas is absorbed, which comes to a standstill after the nodules
have been in nitrogen for 120 minutes.

The rate of absorption in the case of attached root nodules starts with a very
high value (1.9 #) and remains unsteady, yet high, for fifty minutes. Then the
absorption rate follows a uniform course but at a very high level,
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Chemical Analysis : Total Nitrogen :

The analysis of total nitrogen from detached root nodules after anaerobiosis
in nitrogen atmosphere, does not show any increase in total nitrogen, irrespective
of the duration in nitrogen atmosphere.

The nodules attached with small pieces of roots (Fig. 2) when kept in
nitrogen atmosphere and analysed for total nitrogen (only the nodules taken for
analysis) show a totally opposite result. In this case a large amount of increase
is observed over the control. This increase in total nitrogen increases with the
increage in the period of anaerobiosis, reaching its maximum after 20 hours. A
further increase in the period of anaerobiosis does not exhibit any increase in
total nitrogen.
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No increase in total nitrogen was observed in hydrogen.
Amide Nitrogen :

Amide nitrogen (Fig. 3) also increases when the root nodules attached to small
pieces of roots are kept in nitrogen atmosphere. The amides increase with the in-
crease in the period of anaerobiosis upto 20 hours, Thereafter no increase in amides
is noticed.
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The hydrogen atmosphere seems to have no effect on the amides of root nodules
detached from the roots, or attached with small pieces of roots.

Disoussion

When nitrogen absorption curves in both the cases are compared, it is found
that the rate of nitrogen absorption in the case of detached nodules can be taken
as negligible as compared to the rates of absorption in attached nodules. Uptake
of nitrogen in the case of detached ones is low in the beginning and gradually falls
to zero. On the other hand, in the case of attached root nodules the consumption
of nitrogen is quite different. Here continued absorption of nitrogen is noticed.
The latter is comparatively low (though much higher than that observed in the case
of detached root nodules) in the beginning of the experiment, but increases after
fifty minutes and continues at the same rate for a considerable time. The slight
absorption of nitrogen in the excised nodules can, therefore, be attributed to its
solubility in the nodule sap, which may not be fixed by nodules at all.

The chemical analysis of total nitrogen and amide nitrogen reveal that the
nodules, attached with small pieces of roots, can fix nitrogen in nitrogen atmosphere.
The maximum period of fixation is 20 hours, beyond which no increase in the uptake
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of nitrogen is noticed, This could probably be due to the curtailment of the trans-
location of the end products of fixation, resulting in the retardation of the process.

There was no increase in the amide or total nitrogen in hydrogen atmosphere.

The detached root nodules did not show any increase. This would point to
the possibility that the available carbohydrate necessary for the fixation of nitrogen
present in the nodules at the time of the detachment might have been exhausted
during respiration. The plant does not show any decrease in nitrogen ; but were the
experiments to be conducted for a longer period a decrease in the nitrogenous com-
pounds is likely to be detected owing to their formation as respirable substrates.
This work is at variance with Bond (1957) where he found that the excised nodules
of casuarina fix nitrogen for a few hours.
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