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Cracking Clay Soils of Middle Indo-Gangetic Plains of Bihar, India:
Characteristics and Mineralogy
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Abstract: Three typical pedons representing the undulating upland and old alluvial plain of Aurangabad
district, Bihar under middle Indo-Gangetic plain were undertaken for this study. The soils were very deep,
well to moderately well drained, dark grayish brown to light olive brown in colour and silty clay loam to silty
clay in texture. Soils were slightly acidic to slightly alkaline in reaction (pH 6.2 to 8.4), medium to high in
organic carbon (6.3 to 12.0 g kg-1), medium in CEC [16.5 to 22.0 c mol (p+)kg-1] with medium to high in base
saturation (62 to 88%). The soils developed deep and wide cracks which resembled to Vertisols / Vertic
properties found in other parts of the country with respect to texture, periodic opening and closing of cracks
in the subsurface but have dissimilarity with respect to slickenside development, wedge shaped structure and
colour. XRD studies indicated that the presence of sufficient amount of smectite and kaolinite-smectite
interstratified clay minerals in these soils are responsible for shrink-swell character of the soils.
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The Indo-Gangetic Plains (IGP), the most
extensive fluvial plains, of the country possesses
major share of the total food grains production.
After Green Revolution, there was a challenge
of increasing food grain production to support
the increasing population of the country.
Increasing use of fertilizers and, over exploitation
of soil resources in this region, affect the food
production system which lead to adverse change
in soil properties. (Bhattacharyya and Mandal,
2009). The pressure directed towards north and
northeast is responsible for the formation of the
landform of IGP. Due to change in the course of
the rivers towards southeast and east (Parkash et
al., 2000), a series of terraces, bars and
meandering scarce are formed  in IGP resulting
in micro high and micro low areas on the
apparently smooth topography (Pal et al., 2003;

Singh et al., 2006). Thus the rainfed region of
IGP possesses various constraints like undulating
topography, moisture stress, soil degradation,
inherent soil and climatic constraints and their
management that restricts crop production
significantly.

The morphological, physical, chemical and
mineralogical characteristics of soils are essential
to address different soil related issues. Soil clays
play a very crucial role not only to increase the
availability of soil moisture to the plants but also
hold and release some of the essential nutrients
to the plant and therefore information on
mineralogical make up of the soil is also
important towards the management of natural
resources. Aurangabad district of south Bihar,
under middle Indo-Gangetic plain, represents a
transitional zone in respect of geology, climate
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