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Water Retention Characteristics of Associated Red and Black Solls
of North Karnataka

Crop growth and yield depend on
available water which in turn depends on stored
water and soil properties influencing its retention
and release, The information on water retention
characteristics of associated red and black soils
is meagre. Thus present study was taken up to
understand water retention characteristics of
four pairs of closely associated red and black
soils of north Karnataka. An attempt has also
been made to study the retentionship of water
retention with some properties of soil.

Horizonwise soil samples were collected
from four pairs of closely associated red
{Inceptisols / Alfisols) and black {vertisol} soil
profiles distributed in the northern districts of
Karnataka (Table 1) to study the water retention
characteristics of these soils. Water retention
at 33 and 1500 kPa was determined using
pressure piate membrane apparatus and
difference between these two is taken as
available water (Richards; 1965). Other physico-
chemical properties related to moisture retention
viz., particle size class, organic carbon, specific
surface area (SSA) and cation exchange
capacity (CEC) were determined following the
standard procedures. :

Dominant textural class was clay in both
red and black soils except in P, where it was
sandy clay loam. Irrespective of red and black
soils organic carbon content was more in Bidar
and less in Gulbarga soils. Whereas SSA and
CEC were more in black soils and less in red
soils {Table 1), which indicated that the dominant
clay minerals may be smectite in black soils
and illite in red soils. Similar observations were
made by Satyanarayana and Biswas (1970).
Among the red soils SSAwas more in P, asitis
detived from the easily weatherable and clay
forming Deccan trap, whereas CEC was more
in P, may be due to the presence of expanding
type of clay in appreciable amount which is
indicated by the surface cracks.
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Water retained both at 33 and 1500 kPa
and available water content were more in black
soils than in red soils. Available water is ranged
from 3.7 to 11.5 per cent in red soils and from
11.4 to 20.0 per cent in black soils (Table 1).
The relationship between water retention and
physico-chernical properties of soils has been
reported by many workers (Ravendarsigh and
Nayak (1999), Yadav and Vyasa (1998),
Ramakrishnaprasad et al. (1998) and Kaushal
et al. (1996). In both red and black soils clay,
SSA and CEC had significant positive
correlation and sand and significant negative
correlation with field capacity. (33 kPa) and
permanent wilting point (1500 kPa). Available
water was positively and significantly influenced
by clay SSA and CEC in black soils where as in
red soils only CEC had positive and significant
influence on available water (Table 2). Water at
1500 kPa was closely related with clay and SSA
(r=0.894"* and 0.909**) than at 33 kPa
{r=0.834** and 0.854™*) in red soils. On the
contrary water at 33 kPa was strongly correlated
with clay and SSA (r=0.892** and 0.910**} than
at 1500 kPa {r=0.672"* and 0.630**) in black
soils. Challa and Gaikwad (1987) also observed
the similar relationship between water retention
and clay in red and black soils. Water at 33 kPa
was closely correlated with CEC in red soils
(r=0.841"") than in black soils {r=0.622"*). On
the contrary water at 1500 kPa was closely
correlated with CEC in black soils (r=0.571"")
than in red soils (r=0.530""). Available water was
positively and significantly correlated with clay,
SSA and CEC (r=0.65"", 0.717** and 0.350**)
in black soil whereas in red soils only CEC had
positive and significant influence (r=0.520**) on
available water. Organic carbon had positive
and non-significant influence on 33 and 1500
kPa and available water in both red and black
soils however relationship was comparatively
more close in red soils. Multiple regression
equations (Table 2) indicated that the physico-
chemical properties studied have contributed to
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33 and 1500 kPa, and available waters to the
tune of 84.2%, 97.0% and 33.4%, respectively
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