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Introduction

Soil is a vital component of the earth’s biosphere; it helps not only in the production of food and fiber but also in the
maintenance of quality of the environment at local, regional, and global scale (Glanz, 1995). It 15 an important medium for
plant growth and also works as filter for maintaining water quality. It works as key component in the regulation of the global
biogeochemical cycles and as an important medium for the disposal and degradation of wastes (Beare el al,, 1997), Sail
properties which affects the crop yield, include soil physical, chemical, and biological properties such as soil texture, depth of
s0il, infiltration, bulk density, water-holding capacity, soil organic matter, pH, electrical conductivity, microbial biomass,
carbon and nitrogen, potentially mineralizable nitrogen, and soil respiration ete. This study presents preliminary information
on the distribution and status of some soil properties of crop fields of two selected villages of Kosi watershed of Almora and
Mamital district, Uttarakhand,

Study Site and Methodology

Soil zampling was carried out in the caltivated lands of Kantli (29°51°22.57 N, 79° 34°07.18 E; allitade 3780 ft) and
Dhantyakot (29°27°41.2 N, T9° 27°04.5 E; altitude 3494 ft) villages in Kosi watershed under Almora and Nainital districts of
Uttarakhand state, respectively. Soil in Kantli village was Typic Udorthents associated with Dystric Eutrocherpts soil
subgroup, whercas the soil in Dhanivakot village was associated with Typic Dystrochrepts according to National Burcau of
Soil Survey (1999). In both the villages crop fields are rainfed and FY'M 15 used to replenish the soil fertility. Before sowing of
rice crop in May 2014, seven soil cores from two different depths (1-15 cm and 15- 30 cm) were collected in Z shape using
Augur from different subplots in the selected area. Samples from each individual plots were thoroughly mixed to make it
composite, air dried and passed through a 2 mm sieve, Air dried samples were placed in plastic bags and stored at ambient
temperature, Samples were analyzed for soil pH, moisture, organic carbon, potassium and water holding capacity.

Soil pH was measured in slurry of soil and deionized water in the ratio of 1:5, All the samples were stirred for 30 minutes and
then allowed to stand for approximately 15 minutes before pH was measured using pre-calibrated digital pH meter (Jackson,
1958}, Soil moisture was measured following ASTM D 2216 method by heating the 10 g air dried samples al 105°C for 24
hours, Water holding capacity was measured using Hilgard Cup method (Cassel and Neilson, 1986) and organic carbon was
estimated using Walkley and Black (1934) method. Available potassium (K+) was estimated following Jackson (1958) using
flame photometer, The data were analyzed by Data analysis tool pack of Microsoft Excel- 2007 with a one-way analysis of
variance  ANOVA) for knowing sigmificance of vanation of soil properties among different crop field sites within a village.

Results and Discussion

Average values of distribution of all the nutrients analyzed in the present study are given in Fig. 1{a-e). In Kantli village, pH of
the agricultural soil was more towards acidic ranging from 5.95 to 6.87 in 0-15 cm depth and 4.88 to 7.2 in 15- 30 cm depth
while in undisturbed control sites pH was estimated in the range 6.47 to 698, In Dhanivakot village, pH of soil was found
ranging from 6.99-7.0, while pH of control site was found to be varying between 6.43 and 6.68 in both the depths. Vanation of
s0il pH within the village was not significant in both the villages (p=<0.05).
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Fig. 1: Vanation of soil nutrients in Dhanivakot and Kantli village at two depths: (a) % Moisture content (b) pH (¢} %
Water Holding Capacity (d) Available Potassium (kg'ha) (e) % Organic carbon

Organic carbon (%) was observed higher in Dhanivakot than Kantli village in-spite of having oak forest in nearby areas in
Kantli village. In the top layer of soil (0-15 cm) in Dhaniyakot village, organic carbon  was observed ranging from 4.68 to
6.53%, and OC was lower at 1 5- 30 cm depth (2.13- 6.00%) while in Kantli village, it was found ranging from 1.42 to 3.00 %
in{-15cm depth and 0.66 to 2.24% in 15- 30 cm depth. Vanation of SOC in Kanthi village was significant while in [Dhaniyakot
village, it was not significant (p<0.05). In the control sites organic carbon {OC) was lesser than agricultural lands, In most of
the sampling sites of Dhaniyvakot village, OC was found in the medium range (4- 10%40) while in Kantli village, OC was low
{<4% ) (range mentioned in Hill laboratories KB 10151 Assessing Soil Quality- the Organic Soil Profile). Decrease of OC in
Kanthi village may be due to the agricultural practices like removal of crop residue from the field after harvesting of earlier
sown crop whereas in Dhaniyakot, it was found that farmers do not remove the crop residues from the crop fields and plough
the field along with residues. Importance of crop residues for organic carbon management has been also reported elsewhere
(Al-Kaisi and Yin, 2005).

Water holding capacity and moisture content was found higher in Kantli than in Dhaniyakot village. In Kantli, average soil
moisture was 12,35% at 0-15 cm and 17.40% at 15-30 ¢cm while in Dhaniyakot, average soil moisture was 9.52% at 0-15 cm
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and 7.25% at 15-30 cm. In the control sites, it was found ranging from 5.53 to 6.49% along the depth. In Kantli, average %
WHC was observed 53.06% at 0-15 cm depth and 52,39% at 15-30 cm depth while in Dhaniyvakot, WHC was 12,26% at0-15
cm depth and 10,70% at 15-30 cm depth, At control sites of Kantli, average WHC values were found ranging from 48.65 to
53.22% slong the depth and in Dhaniyakot, values were found ranging from 10.70 to 12.26% along the depth. Variation of both
the soil WHC and soil moisture within the village was not significant (p<0.05). The higher value of soil moisture and WHC
might also be due to oak forests, as higher amount of litter in oak forests influences the texture of soil that results in higher
water retention capacity (Saxena and Singh, 1980; Woomer and Swift, 1994). But in case of Dhaniyakot having higher
concentration of OC, yet the water holding capacity was found very low. This might be due to the sandy texture of soil as sandy
soil 15 having small surface area and less pore volume (Foth, [984), due to which it i prone to leaching and can retain less

moisture,

Potassium (K.} 15 an important nutrient for paddy crop. The concentration of K was higher in Kantli village than that of
Dhanivakot village. In the upper soil layer (0-15 em), potassium was found varving from 98.52-619.44 kg'ha in Kantli while in
Dhanivakot, it was found varying from 101.77-291.50 kg/'ha. Varation of soil available potassium within the village was not
significant (p<i0.05) in both the villages. In most of the subplots, potassium was found under the medium level (113 to 280
kg'ha; Mubr ef al., 1965). Availability of potassium for plants is greatly affected by soil moisture content as increase in soil
moisiure increases movement of K to plant roots and enhances its availability. Organic matter or OC particles can retain most
of the positively charged ions in soil. However, as an exceplion: some potassium can leach throupgh the organic soils because of
the fact that the attraction between OC and K is relatively weak, Loss of the nutrients can alse be attributed to sandy texture of
soil hecause the sand is not having any charge so sand particles cannot hold ions, It was observed that, though soil in
Dhanivakot village has relatively higher concentration of OC percentage vet it has lesser potassium content in goil, therefore to
enhance the crop productivity potash may be added in soil.
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