



Status of pH, electrical conductivity, organic carbon and available nitrogen in soils of different land situation
ABSTRACT

For determination the status of major soil testing parameters i.e., pH, electrical conductivity, organic carbon and available nitrogen in soils of different land situation, total forty eight surface (0.0-15.0 cm) soil samples were collected randomly from different sites of Garhwa district, Jharkhand. Based on the analysis of collected soil samples, pH were varied from very strongly acidic (4.80) to moderately alkaline (9.26) in reaction with low electrical conductivity (0.067-0.637 dS m-1) and organic carbon content varied from very low (1.36 g kg-1) to very high (13.94 g kg-1), and available nitrogen  status varied from low (144.50 kg ha-1) to adequate (496.58 kg ha-1) status with their mean values of 6.41 (pH), 0.23 dS m-1 (EC) and 6.07 g kg-1 (OC), 297.88 kg ha-1 (N), respectively. Among these soils, more soils were fell into the neutral and acidic pH, adequate and medium status of organic carbon and medium and lower category of available nitrogen. Positively significant correlation was found between all the parameter except in pH and OC. As per topographical land situations, in respect of pH, EC, OC and N status in soils trend was found as order upland<lowland<medium land<badi land. From the results I have concluded that if the farmers want to do a profitable crop production should be needed an appropriate management for soil fertility maintain with the supply of decomposed organic manures and balance fertilizers, and also side by side create awareness among the farmers to use these manures and fertilizers in judicious and scientific way. In where soil is acidic condition, especially in upland soil where pH ≤5.5 there should be encouraged to the farmers for lime application along with the sufficient decomposed organic manures and balance fertilizers for optimum yield potential.
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1. INTRODUCTION

Soil acts as a reservoir of nutrients and water, nourishing plants and supporting the growth and developments, but now-a-days, it is facing serious problems due to human pressure and utilization incompatible with its capacity. Therefore, to keep healthy and productive soil, need a judicious and scientific use of soil amendments (manures and fertilizers) and crop management practices. 
More than 70 % peoples of rural areas in Garhwa district major income come from agricultural sectors; therefore soil fertility status is a very important matter for profitable crop productions. But at present continuously removals of nutrient by crops, with little or no replacement with increase the nutrient status in plants and ultimately lower the productivity. Moreover, fertility status of the district mainly affected by severe soil erosion in undulating topography, use of low organic matter, follow the HYV/ Hybrid rice cultivars, imbalance use of nutrients, indiscriminate use of irrigation water, natural sink of effluents and dump of waste materials particularly in industries and mining areas of the district (??????)

In this district agriculture is characterized by paddy based primary cropping system (paddy-fallow), while as per irrigation facility availability and market linkage facility in different areas wheat, millets, oilseed, pulses and vegetables, etc. also in cultivation practice as secondary crop in limited areas of the district. To consider these aspects, total forty eight soil samples were collected from different sites of Garhwa district for determination of status of major soil testing parameters i.e., pH, electrical conductivity, organic carbon and available nitrogen as per cultivated land situations.

2. MATERIALS AND METHODS

2.1 Soil collection, processing and analysis

Total 48 soil samples were collected from different sites of Garhwa district with the help of students, batch 2022-23, Agriculture College Garhwa. Collected soil samples were air dried, ground in wooden pestle and mortar and passed through 0.5 and 2.0 mm sieve, stored in properly labeled cloth’s bags for analysis. Processed soil samples were analyzed for pH, electrical conductivity (EC) by employing the method (1:2.5:: soil:water) as outline by Jackson (1973), The 0.5 mm size sieved soils were used only for determination of organic carbon following the wet digestion method as outline of Walkley and Black (1934). The available nitrogen was analyzed using the method as outline by Subbaiah and Asija, 1956 using the Kjeltron Nitrogen Analyzer.
2.2 Statistical Analysis
The mean, range, standard division and 3-D pie chart of analysis date of different parameters i.e., pH, electrical conductivity, organic carbon and available nitrogen were prepared by using Microsoft Excel (Version 2010). The data were analyzed statistically by using Daniel's XL Toolbox 4.01 software for analysis of variance, Posthoc test and Correlations.
3. RESULTS AND DISCUSSIONS

3.1
Status of Soil Reaction (pH) and Electrical Conductivity (EC)

Soil pH is an important soil property which affects the availability of several plant nutrients. It is a measure of acidity and alkalinity and reflects the status of base situation. The soil pH of the surface soils was varied from very strongly acidic (4.80) to moderately  strongly alkaline (9.26) in reaction with the mean value of 6.41 pH (Table 1). As per topographical land situation, the soil pH value trend was found as order upland<lowland<medium land<badi land. The analyzed soils have been grouped under eleven soil reaction classes accordingly to United States Department of Agriculture (USDA, 1994) (Fig. 1). Among these collected soil samples, 29, 19, 17, 15, 12, 4 and 4 percent sample fell into the neutral, strongly acidic, slightly acidic,  moderately acidic, slightly alkaline, very strongly acidic and moderately alkaline category, respectively (Fig. 1). Earlier several researchers i.e., Saha et al. (2024), Kumar et al. (2018) and Agarwal et al. (2013) in Jharkhand, and Bhuyan et al. (2014) in Assam, almost similar results were reported in respect to soil reaction (pH) status.
The EC in soils of different land situation did not show wide variation (Table 1). The lower mean value of EC 0.067 dS m-1 was found in soil of upland, while higher 0.637 dS m-1 was found in soil of badi land and overall mean value was obtained 0.230 dS m-1. As per topographical land situation, the trend of electrical conductivity was found as order upland< lowland<medium land<badi land.  As per categorized of EC i.e., Low (<1.5 dS m-1), medium (1.5-3.0 dS m-1) and high (>3.0 dS m-1), all the soils were covered by low category, because high conductivities are associated with clay-rich soils and low conductivities are associated with sandy and gravelly soils that can be attributed to the shape and fabric of these soils. Clay particles tend to be pancake-shaped and lie flat against each other, giving them a high degree of surface-to-surface contact and thus allowing electricity to pass easier from grain to grain. Sand grains tend to be more spherical and thus they have a lower degree of grain-to-grain contact (Ouhadi and Goodarzi, 2007).
	Table 1. Variation of soil reaction and electrical conductivity in soils as per land situation.

	Land Situation
	No. of Soil
	Soil reaction 

(pH)
	Electrical conductivity 

(dS m-1)

	
	
	Range
	Mean±SD
	Range
	Mean±SD 

	Up land
	12
	4.80-5.70
	5.31±0.26
	0.067-0.214
	0.15±0.04

	Medium land
	13
	5.82-7.54
	6.87±0.54
	0.070-0.333
	0.18±0.07

	Low land
	11
	5.35-7.14
	6.28±0.65
	0.114-0.518
	0.26±0.14

	Badi land
	12
	6.21-8.26
	7.14±0.69
	0.067-0.637
	0.31±0.19

	Overall
	48
	4.80-8.26
	6.41±0.89
	0.067-0.637
	0.23±0.14
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	Fig. 1.  pH status in soils


3.2
Status of organic carbon (OC) and available nitrogen (N)
The effect of soil organic carbon on soil properties is well recognized. Soil organic carbon play a vital role in supplying plant nutrients, cation exchange capacity, improving soil aggression and hence, water retention and soil biological activity (????????).
 The organic carbon status in collected soils of different lands situation were varied from very low (1.36 g kg-1) to very high (13.94 g kg-1) with the mean value of 6.07 g kg-1 (Table 2). The lower mean value was found 2.52 g kg-1 in soil of upland, while higher mean value of OC 9.18 g kg-1 was observed in soil of badi land. As per topographical land situation, the trend of organic carbon was found as order upland<lowland<medium land<badi land. Kumar et al. (2018) also observed similar result, they reported that the lower mean value was found 5.04 g kg-1 in soil of upland, while higher mean value of OC 9.67 g kg-1 was observed in soil of badi land of Khunti district, Jharkhnad. On the basis of percent status, organic carbon was categorized in six classes (Fig. 2).  Overall about 38, 21, 15, 12, 10 and 4 percent collected soil samples were covered by adequate, medium, high, low, very low and very high category, respectively (Fig. 2). 
Table 2 indicated that the available nitrogen content in collected soil samples varied from 144.50 to 496.58 with a mean value of 297.88 kg ha-1. Among the four land situations, higher mean value of N was recorded from badi land followed by medium land. Out of 48 soil samples, 52% fell into the medium category, 42% fell into the low category and 6% fell into the adequate category (Fig. 3). As per topographical land situation, the trend of available nitrogen was found as order upland<lowland<medium land<badi land. While, land situation wise lower value was obtained from up land due to N leaching and surface runoff in the undulating topography. Earlier, almost similar result was observed by Saha et al. (2024), they also reported that the available nitrogen varied from 116.62 to 510.00 with a mean value of 255.41 kg ha-1 in soils of Deoghar district, Jharkhnad.
	Table 2. Variation of organic carbon and available nitrogen in soils as per land situation.

	Land Situation
	No. of Soil
	Organic carbon (g kg-1)
	Available nitrogen (kg ha-1)

	
	
	Range
	Mean±SD
	Range
	Mean±SD

	Up land
	12
	1.36-4.76
	2.52±1.15
	144.50-265.90
	189.59±37.06

	Medium land
	13
	5.27-8.84
	6.67±0.96
	297.00-430.00
	349.45±33.70

	Low land
	11
	4.25-9.52
	5.86±1.59
	165.53-376.20
	268.97±60.25

	Badi land
	12
	6.46-13.94
	9.18±2.34
	323.50-496.58
	376.80±46.17

	Overall
	48
	1.36-13.94
	6.07±2.86
	144.50-496.58
	297.88±86.01
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	Fig. 2. Organic carbon status in soils
	Fig. 3. Available nitrogen status in soils


3.3
The correlation coefficient among variables
Correlation coefficient among the variables was showed in table 3. Significant positive correlation was observed between pH and EC, EC and N, OC and N, pH and N, EC and OC, while only one relationship (pH and OC) did not show positive significance response, only apparently positive correlation with each other. Kumar et al. (2018) also reported that significant positive correlation between OC and EC. Saha et al. (2024) also observed that a positive significant correlation of organic carbon with available N. Moreover, the increase in soil OC and EC with increase in soil pH was observed, which is also supported by finding of several workers (Dhane and Shukla 1995, Nayak et al., 2000, Sood et al., 2009, Sidhu and Sharma 2010).

	Table 3. The data were analyzed statistically by using Daniel's XL Toolbox 4.01 software for analysis of variance, Posthoc test and Correlations.

	Analysis of variance
	Posthoc test: Bonferroni-Holm

	
	SS
	DF
	Group 1
	Group 2
	Critical
	P
	Significant at p≤0.05
	Correlation coefficient (r2)

	Between
	3105328
	3
	pH
	EC
	0.008333
	2.12E-67
	Yes
	0.0797

	Within
	348124.8
	188
	EC
	N
	0.01
	7.81E-42
	Yes
	0.1141

	F
	558.9966
	
	OC
	N
	0.0125
	4.05E-41
	Yes
	0.6537

	P
	2.21E-93
	****
	pH
	N
	0.016667
	4.27E-41
	Yes
	0.3732

	
	EC
	OC
	0.025
	4.68E-25
	Yes
	0.1127

	
	pH
	OC
	0.05
	0.439459
	No
	0.3566


4. CONCLUSIONS

The soil pH and organic carbon were the main factors for contributing the variability and availability of nutrients in the soil. Therefore, for profitable crop yield and sustain the soil-plant health for poor resource farmers of Garhwa district need more attention to make availability of decomposed organic manures and balance fertilizers at village level and to create awareness to use these manures and fertilizers in judicious and scientific way among the farmers. Our results also concluded that in upland soil where pH ≤5.5 there must be encouraged to the farmers for lime application along with the sufficient decomposed organic manures and balance fertilizers for optimum yield potential.
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