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An Evaluation of Indices of Available Nitrogen in Soils
of Madras State”

by
R, SIVASAWNEARABABU! and A, DHANAPALAN MOSI?

Introduction:  Soil testing for available N is not comparatively as
simple as in the case of soil test for availabe P or K. Many indices of N
availability have been followed by different workers. These indices mainly
fall under three mzjor categories, namely, measurement of the potential source
of mineralisable N, measurement of N mineralised by some chemical treatment
and the measurement of N mineralised during incubation, Attempis have been
made in the past to correlate the N valuss obtained by one or the other method
~with crop yield and N uptake, The alkaline permanganaie oxidisable N
is being used as an index of available N in Tamil Nadu, The present investi-
gation was conducted to evaluate the merits of this soil N availability index
and also of the four other indices, pamely, total soil N, organic carbon
content of the soil, nitrate N and ammoniacel N. The relationships between
the alkaline permanganalte oxidisable N and the other four indices were also
siudied in order to find out whether the former index could be substituted by
the latter indices.

Materials and Methods: Sixteen samples of black soil, eight samples of
alluvial soil. nine samples of red soil and four samples of laterite from sclected
spots in Tamil Nadu were taken for the study. CO 7 Ragi was grown in pots
with thesc samples and the crop was applied with 40 Ib of N, 20 1b each of
P and K initially, The soil was analysed beforc planting and after harvest of
the crop for available N. Alkaline permanganate oxidisable N (Subbiah and
Asija 1936), total N, organic carbon (Walkley and Black 1934), ammoniacal N
and nitrate N (Middleton, 1959) were used as indices of available N. The N
values were correlaled with crop yield and N upiake. Correlations between
methods were also worked out.

Results and discussion: Table 1 shows the results of statistical analysis
for correlations. Close correlation was obtained between the pre-planting and
post-harvest values of all indices except ammoniacal N. This sugpested that
the relationship between the values of these methods and the crop yield and
N uptake holds good irrespective of the time of sampling, Alkaline perman-
eanate N values correlated significantly with straw yicld and N uptake at 0.1%
Jcvel but not with grain yicld. However, a closc correlation of the values of
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~ this indqi:; with the grain vield also was obtained by Subramanian (1962), So,
alkaline permanganate N was taken as a good index of available soil N.
Comparison of the test values of other methods with those of alkalinc perman-
ganatc method also gave significant, positive relationships. The closeness of
the relationship was in the following descending order; Total N, organic
carbon, ammoniacal N and nitrate N, Considering all the five indices studied,
alkaline permanganate N, total N, organic carbon ammoniacal N and nitrate
N can be taken as a good index of the available soil N in the decreasing order
of merit. The close relationship of organic carbon and 1otal N-values with
alkaline permangapate values is obviously clear sinée the latter method
estimates a fraction of the potential N in the soil represented by the organic
matler and total N values. A high correlation between organic carbon values
and the values of alkaline permanganate method supgested the possibility of
using organic carbon estimation as an alternative to the alkaline permanganate
method. Organic carbon estimation as an index of available N was also
recommended by Cornfield (1952) and Kalbande (1964). Moreover, rapidity
of estimation is an advantage in the organic carbon method.

Total N values had the highest correlation with alkaline permanganate
values suggesting that total N determination is also cfiicient in indicating the
available N status of the soils. The total N cstimation was found 1o be a
satisfactory index of available N by Fraps (1931), Smith (1952), Andharia et al
(1955) and Spencer er al. (1966). So, the present finding is in line with 1the
view of these workers, In comparison, the total N estimation was found to be
a little superior to the organic carbon estimation. But Krishnamoorthy (1966)
found both the estimations to be equal in their efficiency to measure the N
supplying power of the soil. Io his study, nitrate N determination rates
second to the alkaline permanganate method. But in the present investigation,
nitrate N was found to be inferior to the total N, orpanic carbon and ammo-
niacal N methods, and had a less close correlation with alkaline permanganate
method than did the other methods. Hence, the reliability of nitrate N
determination for cstimating the N supplying power of soils is found to be
variable.

Summary and conclusions; Alkalinc permanganate method gave a closc
correlation with straw yield apd N uptake, The other methods, namely, total
N, organic carbon, ammoniacal N and Nitratc N, werc correlated to this
method and the closeness of their relationship to alkaline permanganate
method was in the lollowing decreasing order: total N, organic carbon,
ammoniacal N, nitrate N, Dossibility of using organic carbon estimation as
an alternative for the alkaline permanganate metbod was also syggested.
Significant, positive relationship between total N and alkaline permanganate
oxidisable N was observed and hence, the suitability of adoptivg total N as an
index of available N was also indicated,
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