
Clay Research, Vol. 40, No. 2, pp. 88-99 (2021)

Genesis of Soils of Middle Indo-Gangetic Plains of Bihar, India
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Abstract: Typical four pedons representing north Bihar plain of middle Indo-Gangetic plain under rainfed
agro-eco system developed from the recent tertiary deposits of alluvium parent materials under sub humid
climate were studied for their physical, chemical and mineralogical characteristics. Soils are very deep,
olive brown to grey in colour, silt loam to silty clay loam in texture and slight to moderately eroded. The soils
are slightly to moderately alkaline (pH 7.9 to 8.8), medium to high in organic carbon, low in CEC and high
in base status. Soils are high in CaCO

3
 content which generally influences the fertility of the soils. The

mineralogical characteristics of soils indicate that Kaolinite is the dominant clay mineral in theses soils
followed by mica especially in the upland situation indicating intensive leaching and relatively stable land-
form. The decrease in kaolinite and increase in smectite/hydroxyl-interlayered vermiculite with depth indi-
cates the transformation of smectite/hydroxyl-interlayered vermiculite to kaolinite, which generally occurs
through an intermediate phase of smectite-kaolinite (Sm-Kl) or hydroxyl-interlayered interstratifications.
The transformation of clay minerals in these soils indicates the influence of climate on the genesis of soil.
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The middle Indo-Gangetic Plains (IGP) in
Bihar, starting from Samastipur to the Nepal
border represents a very gently sloping alluvial
plain mostly drained by Burhi Gandak river, a
tributary of the river Ganga. These areas are prone
to flooding in kharif season and the alluviums
are deposited by the Burhi Gandak river as well
as by the surface runoff from the Nepal
Himalayas. Siltation, drainage congestion,
flooding are the major problems in this area for
agricultural development. Soils are calcareous in
nature and the CaCO

3
 content is high ranging

from 40-50% and it generally increases with the
increase in soil depth (Gangopadhyay et al.,
2020). The excess lime or CaCO

3
 affects the soil

environment, nutrient dynamics in soils and
ultimately plant nutrition and crop growth. In
the non-sodic soils of IGP under sub-humid
climate, dissolution and crystallization of calcite
are found in the sub soil regions due to favorable
hydraulic properties of soils. These facts are
realized by the dominance of calcium ions over
magnesium ions on exchange sites throughout
the soil profile depth.

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
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