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PHTSICG-CHEMICAL PROPERTIES OF PEDONS UNDER THE
INFLUENCE OF DIFFERENT VEGETATIONS IN KODAIKANAL
HILLS OF TAMIL NADU

K.K.MATHAN and N, KANNAN

ABSTRACT

The morphology and physico-chemical properties of six pedons representing two each
of soils with forest, planiation crop and tree crop cover, physical properties such as bulk
density and saturated hydraulic conductivity were substantially influenced by the organic
matter and clay content of the profiles. Forest vegetation profiles contained more organic
matter, higher CEC, lower bulk density and higher saturated hydraulic conductivity.
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Out of a total arca of 98,920 ha in
the-Kodaikanal hills, nearly 17,000 ha
area are,under cultivation (1989). Forests
constitute 61,656 ha. There is large scale
clearing of hills in rccent ycars for
inhabitation, planting coffec and tree
crops. The variation in soil physico-
chemical properties in such differing
soils at Kodaikanal hills was studied
and the results arc presented in this

paper.
MATERIALS AND METHODS

The experimental arca was divided
into three groups based on the land
cover namely 1. scasonal crop area
(cabbage, beans, cauliflower, polato, elc.)
2. Plantation crop area (tea, silveroak,
etc.) and 3. forest arca with specics such
as pines (Pinus insularis), watlle (Acacia
deallata), cucalyptus, cic. Two soil
profiles for cach vegetation were dug.
Horizonwise soil samples were collected
and analysed for particle size distribution
by International Pipette Mcthod (Piper,

1966), organic carbon by the wet diges-
tion method of Walkley and Black (1934)
and the cation exchange capacity (CEC)
by the method proposed by Schollen-
berger and Dreibelbis (1930).

Saturated hydraulic conductivity and
bulk density were determined in undis-
turbed core samples (7.5 cm dia and
7.5 cm length) as per the method
described by Dhakshinamoorthy and
Gupta (1968).

RESULTS AND DISCUSSION

The morphological characteristics
of the dilferent pedons and the data on
mechanical analysis, textural classes,
bulk density and hydraulic conductivity
are presented in Table 1 and 2 respec-
tively.

The clay content increased with
depth in all the pedons probably due to
progressive weathering and pronounced
clay movement to subsurface horizons.
The highest clay contenl was recorded
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inB25 horizonin all the pedons indicating
the zone of illuviation. Though thcre
was a slight increase of silt with depth
in some pedons, the silt content did not
reveal any pattem with depth. This kind
of irregular silt distribution and absence
of rclation between clay and silt dis-
tribution might express the varying
degree of physical and chemical weather-
ing of rocks and minerals and 8difference
in the rate of eluviation and/or illuviation.
Similar obsevations were recorded by
Buol et al. (1980).

The sand fractions generally
decreascd with depth in all the pedons.
The sand content was relatively higher
in seasonal crop pedons (P1 and P2)
followed by plantation crop (P3 and P4)
and forest vegetation pedons (Ps and
Pg) in the decreasing order indicating
the influence of vegetational cover on
the removal of fine particles such as
clays from the surface.

Eventhough the surface soil had
relatively lesser clay than the subsurface
in all the profiles, the CEC was higher
in the surface soils only because of
higher organic matter content in the
surface horizons. This revealed the
combined effect of organic matter and
clay in influencing the CEC of any
horizon. Govindarajan and Gopala Rao
(1978) observed that the surface horizons,
CEC value was contribuled mainly by
organic. carbon while in the subsurface
horizons clay contributed to the CEC.

The organic carbon incresed with
increasing altitude, but decreased with
depth in the permndons, having the highest
concentration in surface horizon. Among
vegetations, the forest (P5 and P6)
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rccorded the highest organic carbon
content (4.5 per cent) followed by
seasonal crop (P1 and P2) and plantation
crops (P3 and P4) in decreasing order
reflecting the vegetation density, weather-
ing and pedon development sequences.

The bulk density increased with
depthinall the profiles. Close dependence
of bulk density on organic matter (r =
0.493***) and clay content (r=0.635%*%*)
as indicaled that the organic matter
content influenced aggregates formula-
tion resulting in decreased bulk density.
Accumulation of clay particles and lack
of organic matter at the lower horizons
increased the bulk density giving an
overall positive correlations for clay
content. Similar observations were
recorded by Nicholas and Boelter (1984).
The bulk density of the surface soils of
the forest pedons recorded lower values
(1.48 to 1.50 Mg m™) than seasonal
and plantation crop pedons (1.53 to 1.60
Mg m'3}.

The hydraulic conductivity
decreased with depth in all the profiles,
due lo increading clay content with
depth. Among the vegetations the profile
of the forest vegetation recorded higher
hydraulic conductivity (2.92 to 5.30)
followed by profiles with seasonal (2.72
to 3.37 cm/hr) and plantaion crop
vegelation (1.28 to 2.98 cm/hr) as this
parameter was associated with bulk
density increased with sand content
(r=0.694*%), decreased with clay (r=-
0.484**) increased with organic carbon
(r=0.468*) and decreased with increasing
bulk density (r=-0.706%*%*).
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STUDIES ON VARIABILITY IN CHILLI

S.NATARAJAN, P, GOMATHINAYAGAM and PM.M.DAVID

ABSTRACT

Genetic variability for yield and certain fruit characters of chilli was swdied. The
variances end coefficients of variation indicated the influence of environment on the
characters. The estimates of genotypic coefficient of variation, heritability and genetic
advance revealed that the length of fruit, weight of dry fruit and number of seeds per

fruit offer scope for phenotypic selection.

Genetic variability in long type
(samba) of chilli has been reported by
Elangovan et al (1981), Vadivel et al

(1983) and Chandra et al. (1983).
However, information on the variability
of gundu type is lacking. Studies were,
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