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Abstract: Soil potassium (K) pools, clay mineralogy and their interplay affecting K supplying capacity are
crucial in governing the short-term and long-term K availability to plants and device proper K management
strategies for crop production. Keeping this in view, we studied the soil properties, K pools, and clay miner-
alogy of the profile soil samples collected from ten different sites (Sitlakhet, Salla Routela, Chaubattia,
Dhamas, Dahaili, Kausani, Majkhali, Hawalbagh, Someshwar, and Kosi) in Almora district of Uttarakhand,
India. The studied soils have high K reserves with average total K of 28035 mg kg-1. However, the available
and potentially available K (i.e., water soluble, exchangeable and non-exchangeable K) consisted only a
small portion (mean 5.7%) of the total K reserve. Soils of Chaubattia, Dhamas, Majkhali and Kosi generally
have low exchangeable K (K

ex
) and high non-exchangeable K (K

nex
) irrespective of soil depth. The upper 0 –

15/18 cm soil of Dhaili, Kausani and Hawalbagh profiles, 0 – 50/90 cm of Sitlakhet and Someshwar and 15
– 60 cm of Hawalbagh profiles had medium K

ex
 and high K

nex
. Soils with high content of both K

ex
 and K

nex

were found only at the surface and immediately below the surface layers of Salla Routela profile. Based on
these results, the soils of Chaubattia, Dhamas, Majkhali and Kosi soils require K fertilization to ensure
balanced K supply to crops. The soils of Sitlakhet, Dhaili, Kausani, Hawalbagh and Someshwar may not
require K fertilization for the time being.
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Potassium (K) is an essential nutrient for
crops. It is involved in a number of physiological
processes crucial for crop growth and yield
production (Pettigrew, 2008). Based on potassium
relative availability to crops, it is categorized into
four different fractions, viz. water soluble K (K

ws
),

exchangeable K (K
ex

), non-exchangeable K (K
nex

)
and structural K (Sparks and Huang, 1985). The
relative abundance of these fractions in the soil
will vary depending on soil properties such as
organic matter, pH, CEC, and type and amount

of clay minerals (Reza et al., 2014). Potassium
release and fixation processes involve the
dynamic equilibrium between potassium fractions
(solution K, K

ex
 and K

nex
) which controls crop

response to native and applied potassium (Bilias
and Barbayiannis, 2019; Das et al., 2019a, b).
When the available K (K

ws
 and K

ex
) in the soil is

depleted, the dynamic equilibrium between the
potassium pools causes K to be released from
the slowly available non-exchangeable pool to
the exchangeable pool (Gurav et al., 2019). In
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