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Nutrient Status and Cation Ixchange Capacity. of
High Level Nilgiri Soils*

by
P, K, MAHALINGAM! and D. J. DURAIRAJ

Introduction : Generally laterite soils are very poor in .available
_nutrients and low in cation exchange capacity, In- another paper the
physical and chemical properties of the Nilgiri soils have been discussed in
detail and the soils classified and assigned their proper place among esta-
blished soil groups. In this paper features regarding the cation exchange
capacity and plant nutrient content of the soils of Nilgiris are discussed and
an attempt was made to classify them based upon elevation and certain
salient features of the soils to bring out clearly the differences in their
agronomic use and capability.

Materials and Methods: Thirty eight surface (0-9") soil samples were
collected from regions with varying rainfall (50"-90'') and altitude (1500' to
8000') in Nilgiri district (Fig. I). The samples were a.na.lysa'd'fqr_ nitrogen,
total and available phosphoric acid, available potash, organic carbon, cation
exchange capacity and exchangeable cation employing standard methods of
analysis. The data were examined statistically for correlation.

Results and Discussion: Data for nutrient element content, cation'
exchange capacity and exchangeable cations are presented in Table 1. Total
phosphoric acid was generally high for all the samples and ranged from 010
to 0'4] per cent. Available phosphoric acid and potash were generally low
and varied from trace to 0'02 per cent and 0'031 to 0-072 per cent respectively-
The nitrogen content was high and varied from 0'03 to 0'41 per cent,

There was a significant correlation (r = 0'655) between elevation and nitrogen
(Vide Table 2), R

Organic carbon was high and ranged between 0'24 and 400 per cent.
A significant positive relationship was obtained between elevation and
organic carbon (r = 0'548) (Fig. II). The carbon/nitrogen ratio varied
widely from as low as 40 to as high as 25:0. There was a general trend for
this ratio to increase with inereasing rainfall and elevation.
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Fra, I
MAP OF NILGIRIS —LOCATION OF SAMPLE PITS.

Fia. II
Regression of Organic Carbon on Elevation
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As the soils are of lateritic type, the cation exchange capacity of the
ioils analysed were understandably very low and ranged from 51 m, e. to
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Tannm 2. Negults of Statistical Anolysie for Correlation

Relationshi Corralation \ :
ﬁ belwoen y copiliciont R';GET“E;D“ -
- fquation
o b4 Y (r) R
1. Elevntion organic sarbon 4+ 05487 Y = 000033X —0'01
2, Elovation Nitrogoen 4 O-055%* Y = 000027X — 1447,
3. Elevation Cation Exchango capacity — 0+ 3197* Y = 03'62 4 0°00055X
4. DBlevation Carbon/Nitrogen Ratio -+ 0-495* Y = 730 400014 X
G. Tainfall Nilrogen -+ 0-208 Xm=
. DRainfall Organic carbon — 04229 oy
7. Organic carbon  Niirogon <4 0-840%* Y= 003 +.0:06062 X
8. Cation Exchange Exchangeble caleium
-Capacity - 0 TdG¥#" Y = 0731X — 293

Kore: *#® Significant at (°1 per cent lovel
® Bignificant at 500 per cent level.

188 m. e. per 100 gm. of soil. There was a significant negative correlation
(r = 0°319) between elevation and cation exchange capacity. Exchangeable
calcium, magnesium and potassium were very low in all the samples. There
was no significant relationship between mean annual rainfall or elevation and
the individual cations.

There was a significant correlation (r = 0-348) between elevation and
organic carbon. This may be due to the low temparature and high' rainfall
of high elevations. The high rainfall is conducive to profuse growth of
vegetation leading to production of high amounts of organic matter, the
decomposition of which is retarded by the prevailing low temperature.
Similar results were obtained by Costin ef al., (1952), Jenny and Rayﬁhau—
dhuri (1958) and Unnikrishnan (1961).

In high rainfall areas, due to luxuriant vegetative growth and
consequent addition of organic matter to soil there is the possibility of high
nitrogen content in the soil. There was a general trend of relationship
between rainfall and nitrogen. This was similar to that obtained by Dean
(1937) and Jenny and Raychaudhuri (1958). A significant positive correlation
(r = 0°655) was obtained between elevation and nitrogen. The observations
indicated a general trend for the carbon/nitrogen ratio to increase with
increasing rainfall. There was a significant ‘positive correlation (r = 0°495)
between elevation and carbon/nitrogen ratio. The soils studied were high
in total phosphorus but the available phosphorus énd potash were very low.
This may be due to the fixation of phosphorus by iron and alumina, which have
been established in the previous paper, to be very high in these soils. This
is supported by the work of Martin and Doyne (1927), Mariakulandai and
Venkatachalam (1955) and Brito Muthunavasam (1957).
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The data obtained indicated no relationship between the mean annual
rainfall and cation exchange capacity of Nilgiri soils, but there was a signi-
ficant negative correlation (r = - 0:319) between altitude and cation exchange
capacity,

Nilgiri soils could be classified into four broad classes based upon the
observed association of texture and nutrient status with elevation, This
classification has a bearing on the agronomic use capability of the soils.

Class I: Soils upto an elevation of 3000 feet., Loamy sand with

fair amounts of nitrogen and organic matter and low amounts of iron and
aluminium oxides,

Class II: 3000 feet to 5000 feet. Sandy loam, with medium
amounts of nitrogen, organic carbon, iron and alumina,

Class IIT: 5000 feet to 7000 feet., Sandy clay-loam, with high

amounts of nitrogen and organic matter and fairly large amounts of iron
and alumina,

Class IV: T000 feet and above. Sandy clay-loam, with fair amounts
of nitrogen and organic matter, high amounts of iron and alumina and very
low amounts of alkali and alkaline earth hazes.

Summary and Conclusions: Thirty eighti surface soil samples representing
different altitude and rainfall in the Nilgiris were analysed for their cation
exchange capacity, organic carbon and important plant nutrient elements.
The effect of mean annual rainfall and elevation on these constituents was
statistically worked out and the following conclusions were arrived at.

A negative correlation between elevation and cation exchange capacity
and a positive correlation between cation exchange capacity and exchange-
able calcium were noticed. The organic carbon and nitrogen were correlated
significantly with elevation. There was a general increase of nitrogen with
mean annual rainfall. There was a high positive correlation between organic
carbon and nitrogen. The carbon/nitrogen ratio increased significantly with
elevation and also showed a definite tendency to widen with increasing
rainfall. The total phosphorus was high, but the available phosphorus and
potash were very low.

Nilgiri soils could be classified into four classes depending on the
texture, nitrogen, organic carbon and sesquioxide content and elevation,
this classification being useful in deciding upon the agronomic use of these
goils.
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Effect of Increasing Levels of N and P on the Uptake of
Nitrogen and. Yield of Wheat *

by
R. M. SINGH! and B. P. GOVIL®

In recent years there has been a tendency to use high levels of
fertilizers to secure high yields of crops. Without knowing the actual
requirement of a crop in a given area, indescriminate use of fertilizers may
result in its waste, loss of yield and reduction in the margin of profit. In
heavy soils of Udaipur, nitrogen is a limiting factor. While- determining its
actual requirement, it was thought necessary to study if application of
phosphate has any influence on the nitrogen nutrition and yield of wheat.
With this end in view, a field experiment consisting of different levels of N
and P was laid out.

* Contribution from the Department of Agronomy, University of Udaipur.
' Associate Dean and ? formerly Post Graduato student.
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