


Assessment of The Fertility Status and Available Macronutrients in Soils of Khemjai Village, Chandrapur District, Maharashtra, India

Abstract
A systematic soil fertility survey was conducted in Khemjai village of Chandrapur district, Maharashtra, to evaluate the prevailing status of soil reaction (pH), electrical conductivity (EC), soil organic carbon (SOC), available calcium carbonate (CaCO3), and the available macronutrients: nitrogen (N), phosphorus (P2O5) and potassium (K2O). A total of 100 surface soil samples (0-20 cm) were collected, air-dried, processed and analysed using standard laboratory procedures. The soils were found to be neutral to slightly alkaline in reaction (pH range 7.08-8.23; mean 7.73), with 92 per cent of the samples falling in the slightly alkaline class. Electrical conductivity was uniformly low, ranging from 0.180 to 0.328 dS m⁻¹, with a mean of 0.223 dS m-1, indicating the complete absence of salinity hazard. Soil organic carbon content was predominantly medium (96 per cent of samples, range 0.41-0.66 per cent), reflecting moderate organic matter reserves typical of intensively cultivated Vertisols of the region. Available CaCO3 was moderately high to high (range 3.55-5.20 per cent), consistent with the calcareous parent material of the tract. With respect to available macronutrient status, available nitrogen was low to medium (range 235.20 to 366.91 kg ha⁻¹ and mean 286.30 kg ha-1), available phosphorus was uniformly low (range 17.67 to 24.05 kg ha⁻¹; mean 20.58 kg ha-1) across all samples, whereas available potassium was predominantly high to very high (range 286.72 to 396.48 kg ha⁻¹; mean 337.49 kg ha-1). The results indicate that while the soils of Khemjai village possess a favourable physico-chemical environment free from salinity constraints and are well supplied with potassium, they are constrained by low to medium availability of nitrogen and phosphorus. 
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Introduction
Soil is the fundamental and non-renewable natural resource that sustains agricultural production, and its fertility status is the single most important determinant of crop productivity and cropping-system sustainability. Periodic monitoring of soil health parameters such as pH, electrical conductivity, organic carbon and the major plant nutrients (nitrogen, phosphorus and potassium) is essential to formulate site-specific, need-based nutrient management strategies rather than relying on blanket fertiliser recommendations. Imbalanced and indiscriminate use of chemical fertilisers over successive cropping seasons, without reference to the inherent nutrient-supplying capacity of soils, has been widely reported to cause secondary and micronutrient deficiencies, declining factor productivity, and deterioration of soil physical and biological properties (Singh et al., 2026).
Recent field studies have likewise used combined measurements of soil reaction, electrical conductivity, organic carbon, and available macronutrients to characterise soil fertility status and support soil-test-based nutrient management (Das et al., 2022; Rangaiah et al., 2025).
Spatial assessment of soil fertility indicators can reveal within-area variability in soil properties, providing a more detailed basis for interpreting local fertility patterns (Yakub et al., 2022; Bhagwan et al., 2025).
Chandrapur district, located in the eastern Vidarbha region of Maharashtra, is characterised by a hot, sub-humid to semi-arid climate and is predominantly underlain by basaltic parent material that has given rise to deep to medium-deep black soils (Vertisols and associated soil groups) interspersed with shallow, gravelly and lateritic soils in the undulating uplands. Agriculture in this tract is largely rain-fed and centred on cotton, soybean, pigeon pea and paddy in the low-lying and irrigated pockets. Given the intensification of cropping and the continuous removal of nutrients without commensurate replenishment, periodic soil testing at the village level assumes particular significance for guiding farmers and extension agencies towards rational fertiliser use and integrated nutrient management. However, a village-specific baseline that jointly characterises the principal soil chemical properties and available macronutrients is needed to identify the fertility constraints and spatial variability of cultivated soils within Khemjai village. Therefore, the present study was conducted to assess the fertility status of soils of the study area and to determine the status and spatial variability of available macronutrients across Khemjai village of Chandrapur district, Maharashtra.
Materials and Methods
Description of the study area
[image: ]The present study was conducted in Khemjai village of Chandrapur district, Maharashtra, which lies within the semi-arid, hot sub-humid agro-climatic zone of the eastern Vidarbha plateau. The area receives the bulk of its annual rainfall from the south-west monsoon (June to September) and experiences a distinct hot, dry summer. On average, 1300-1400 mm of rainfall occurs during the year. The geology of the tract is dominated by Deccan basalt, and the resultant soils are largely medium to deep black soils of the Vertisol order, calcareous in the deeper horizons, with clay loam to clayey surface textures and moderate to poor natural drainage in the low-lying fields.Map 1. Khemjai village


Soil sampling
A total of one hundred (100) representative surface soil samples were collected from a depth of 0-20 cm across the cultivated fields of Khemjai village during 2025-26. The samples were air-dried under shade, gently crushed with a wooden pestle, and passed through a 2 mm sieve prior to storage in labelled polythene bags for subsequent laboratory analysis.
Laboratory analysis
The processed soil samples were analysed in a soil testing laboratory. Soil reaction (pH) and electrical conductivity (EC) were determined using a pH meter and an EC meter, respectively, in a 1:2.5 soil-to-water suspension. Soil organic carbon (SOC) was estimated by the wet oxidation method outlined by Walkley and Black (1934). Available calcium carbonate was determined by the rapid titration method (Piper, 1966). Available nitrogen was estimated by the alkaline potassium permanganate distillation method (Subbiah & Asija, 1956), available phosphorus by Olsen’s method as described by Olsen et al. (1954), and available potassium using a flame photometer with neutral normal ammonium acetate (Jackson, 1973). The generated data for each parameter were grouped into standard fertility/availability classes, and the number and percentage of samples falling within each class were computed, along with the range and mean for the village as a whole.
Results and Discussion
The physico-chemical properties and available macronutrient status of the 100 surface soil samples collected from Khemjai village of Chandrapur district are given in Table 1 and discussed parameter-wise in the following subsections, with reference to the standard fertility/availability classes prescribed for Indian soils.
Table 1. Fertility Status and Available Macronutrients in Soils of Khemjai Village
	Sample
 No.
	pH
	EC
	OC
(g kg-1)
	CaCO3
(%)
	Available N
(kg ha-1)
	Available P2O5
(kg ha-1)
	Available K2O
(kg ha-1)

	1
	7.63
	0.203
	6.00
	4.70
	338.68
	20.13
	331.52

	2
	7.92
	0.328
	5.70
	4.95
	291.64
	20.37
	351.68

	3
	7.73
	0.204
	5.40
	4.60
	285.37
	19.14
	299.04

	4
	8.12
	0.232
	4.20
	5.10
	260.28
	19.39
	329.28

	5
	7.59
	0.18
	5.70
	4.45
	294.78
	19.14
	362.88

	6
	7.63
	0.196
	5.40
	4.60
	286.63
	19.88
	290.08

	7
	7.79
	0.221
	5.10
	4.70
	281.29
	20.37
	365.12

	8
	7.65
	0.233
	5.55
	4.70
	288.19
	20.86
	381.92

	9
	8.08
	0.229
	4.50
	5.15
	264.36
	20.62
	325.92

	10
	8.10
	0.216
	4.10
	5.10
	235.20
	19.39
	294.56

	11
	7.77
	0.237
	5.70
	4.60
	293.52
	19.88
	321.44

	12
	7.92
	0.209
	6.00
	4.90
	340.25
	20.13
	349.44

	13
	8.02
	0.228
	5.55
	5.15
	289.45
	19.39
	325.92

	14
	7.71
	0.206
	5.55
	4.55
	290.70
	20.13
	321.44

	15
	7.50
	0.21
	5.10
	4.40
	281.61
	19.88
	349.44

	16
	7.99
	0.204
	5.25
	5.05
	282.24
	20.37
	337.12

	17
	7.82
	0.215
	6.30
	4.90
	351.23
	20.13
	287.84

	18
	7.41
	0.218
	5.25
	4.20
	282.86
	22.34
	290.08

	19
	7.37
	0.215
	5.70
	3.95
	292.58
	22.83
	304.64

	20
	7.53
	0.315
	5.40
	4.40
	285.68
	21.84
	321.44

	21
	7.69
	0.209
	5.40
	4.65
	286.31
	20.13
	374.08

	22
	7.87
	0.216
	6.30
	4.80
	350.91
	20.37
	329.28

	23
	7.77
	0.291
	5.85
	4.65
	292.58
	22.58
	319.20

	24
	8.00
	0.221
	5.10
	5.05
	281.92
	23.07
	331.52

	25
	8.08
	0.206
	6.60
	4.95
	366.91
	22.34
	353.92

	26
	7.69
	0.276
	6.00
	4.60
	323.00
	21.84
	359.52

	27
	7.79
	0.204
	5.40
	4.55
	286.00
	21.35
	355.04

	28
	7.53
	0.231
	5.10
	4.45
	281.29
	19.39
	331.52

	29
	7.32
	0.198
	5.25
	3.90
	283.18
	19.39
	341.60

	30
	7.86
	0.218
	6.00
	4.65
	326.14
	17.67
	337.12

	31
	7.73
	0.228
	5.55
	4.60
	288.82
	19.14
	342.72

	32
	7.81
	0.213
	5.85
	4.55
	292.58
	19.88
	394.24

	33
	7.67
	0.213
	5.25
	4.70
	282.86
	20.13
	377.44

	34
	8.11
	0.211
	5.40
	5.05
	287.88
	20.62
	362.88

	35
	7.96
	0.207
	5.10
	4.90
	280.98
	19.39
	329.28

	36
	7.89
	0.215
	5.25
	4.80
	283.80
	19.17
	342.72

	37
	7.99
	0.233
	5.40
	5.00
	287.57
	20.13
	344.96

	38
	7.81
	0.219
	5.10
	4.80
	279.73
	20.13
	357.28

	39
	7.62
	0.256
	5.40
	4.60
	286.63
	19.64
	325.92

	40
	7.92
	0.229
	4.80
	4.70
	266.56
	20.37
	318.08

	41
	7.31
	0.202
	4.65
	3.90
	268.44
	19.39
	320.32

	42
	7.82
	0.206
	4.95
	4.70
	273.77
	19.14
	329.28

	43
	7.50
	0.208
	4.20
	4.45
	241.47
	20.13
	338.24

	44
	7.57
	0.231
	4.65
	4.35
	263.11
	20.37
	353.92

	45
	7.87
	0.221
	5.10
	4.65
	280.98
	21.35
	320.32

	46
	7.67
	0.219
	5.25
	4.75
	283.18
	21.11
	329.28

	47
	7.73
	0.231
	5.10
	4.95
	282.55
	22.34
	344.96

	48
	7.81
	0.195
	5.40
	5.00
	287.88
	19.39
	318.08

	49
	7.83
	0.229
	5.55
	4.90
	288.19
	23.81
	323.68

	50
	8.12
	0.211
	5.10
	5.10
	280.98
	23.07
	329.28

	51
	7.93
	0.198
	5.55
	5.05
	288.82
	21.35
	348.32

	52
	7.87
	0.211
	5.40
	4.75
	287.57
	19.39
	334.88

	53
	8.03
	0.276
	5.10
	5.05
	281.29
	20.62
	359.52

	54
	7.56
	0.198
	5.10
	4.30
	281.92
	20.13
	396.48

	55
	7.34
	0.215
	6.00
	4.05
	333.04
	19.88
	374.08

	56
	7.96
	0.238
	5.55
	4.90
	287.88
	20.37
	387.52

	57
	7.45
	0.208
	5.70
	4.75
	293.52
	22.34
	325.92

	58
	7.55
	0.204
	4.80
	4.25
	264.99
	19.39
	323.68

	59
	7.48
	0.199
	4.95
	4.35
	274.71
	22.58
	341.60

	60
	7.98
	0.29
	4.65
	4.90
	273.45
	22.58
	376.32

	61
	7.33
	0.205
	5.10
	3.95
	281.29
	21.35
	352.80

	62
	7.11
	0.231
	4.80
	3.70
	267.18
	19.39
	331.52

	63
	7.36
	0.226
	4.50
	3.90
	295.72
	20.86
	320.32

	64
	7.45
	0.231
	5.10
	4.80
	280.35
	20.62
	332.64

	65
	7.66
	0.225
	4.95
	4.70
	271.26
	20.37
	347.20

	66
	7.08
	0.246
	4.20
	3.55
	261.22
	22.34
	340.48

	67
	7.49
	0.234
	5.40
	4.60
	287.25
	21.35
	346.08

	68
	7.58
	0.218
	5.55
	4.45
	285.37
	20.62
	333.76

	69
	7.75
	0.215
	4.95
	4.95
	272.80
	20.86
	341.60

	70
	7.96
	0.227
	5.10
	5.00
	281.61
	22.34
	321.44

	71
	7.71
	0.207
	4.80
	4.80
	268.44
	21.84
	327.04

	72
	8.06
	0.256
	5.40
	4.75
	287.25
	19.88
	323.68

	73
	7.40
	0.201
	5.40
	4.60
	287.88
	19.39
	342.72

	74
	7.87
	0.229
	5.25
	4.90
	283.18
	20.37
	362.88

	75
	7.50
	0.209
	5.40
	4.25
	288.19
	19.88
	383.04

	76
	7.99
	0.223
	5.70
	4.90
	294.47
	21.11
	349.44

	77
	7.34
	0.202
	5.25
	3.95
	283.18
	19.39
	331.52

	78
	7.38
	0.218
	5.40
	3.90
	287.88
	20.13
	314.72

	79
	8.08
	0.227
	5.10
	5.00
	280.67
	17.67
	341.60

	80
	8.01
	0.217
	5.55
	5.05
	288.51
	19.88
	295.68

	81
	8.14
	0.273
	5.10
	5.20
	281.92
	20.37
	294.56

	82
	7.82
	0.234
	4.80
	4.80
	268.12
	20.13
	314.72

	83
	8.02
	0.216
	4.80
	5.15
	269.38
	20.37
	286.72

	84
	7.63
	0.218
	4.20
	4.65
	241.47
	24.05
	353.92

	85
	7.15
	0.224
	5.55
	3.80
	288.82
	23.32
	337.12

	86
	8.23
	0.228
	6.15
	5.15
	341.82
	19.88
	331.52

	87
	7.79
	0.208
	5.40
	4.55
	287.25
	20.37
	300.16

	88
	7.36
	0.223
	6.30
	4.30
	353.42
	19.39
	303.52

	89
	7.56
	0.221
	5.55
	4.20
	288.82
	20.13
	331.52

	90
	8.08
	0.215
	4.65
	4.60
	264.36
	20.86
	295.68

	91
	7.33
	0.197
	4.80
	4.25
	268.75
	21.84
	341.60

	92
	7.91
	0.204
	4.50
	4.90
	263.42
	21.35
	337.12

	93
	7.90
	0.232
	4.95
	4.80
	278.79
	20.37
	333.76

	94
	7.71
	0.219
	5.55
	4.65
	288.82
	19.39
	375.20

	95
	7.98
	0.196
	5.40
	4.80
	288.19
	21.35
	386.40

	96
	7.33
	0.291
	5.25
	4.40
	282.86
	21.60
	368.48

	97
	8.13
	0.273
	4.80
	5.15
	274.40
	20.62
	359.52

	98
	7.81
	0.234
	5.10
	4.60
	281.61
	21.11
	329.28

	99
	7.49
	0.199
	4.80
	4.30
	268.75
	20.62
	348.32

	100
	7.66
	0.207
	4.50
	4.55
	265.30
	19.39
	334.88

	Range
	7.08-8.23
	0.18-0.33
	4.10-6.60
	3.55-5.20
	235.20-366.91
	17.67-24.05
	286.72-396.48

	Mean
	7.73
	0.22
	5.25
	4.64
	286.30
	20.58
	337.49



Soil pH
The data presented in Table 2 and Fig. 1 reveal that none of the soil samples from Khemjai village fell in the slightly acidic category (pH 6.1-6.5), while 8 per cent of the samples were neutral in reaction (pH 6.6-7.5) and an overwhelming majority of 92 per cent were slightly alkaline (pH 7.6-8.5). The pH values ranged from 7.08 to 8.23 with a mean of 7.73, confirming the neutral to slightly alkaline reaction typical of calcareous Vertisols developed over basaltic parent material.

Table 2. Distribution of soil pH in soils of Khemjai village
	Soil pH class
	No. of samples
	Per cent samples

	Slightly acid (6.1-6.5)
	00
	00

	Neutral (6.6-7.5)
	08
	08

	Slightly alkaline (7.6-8.5)
	92
	92

	General statistics

	Range
	7.08 - 8.23

	Mean
	7.73



Fig. 1. Per cent distribution of soil pH classes in Khemjai village
These findings are in broad agreement with earlier reports on the black soils of the Vidarbha region, which have consistently recorded a neutral to alkaline soil reaction. These findings are in conformity with those of Pawar et al. (2018), who reported slightly alkaline soils (7.62 – 8.50) in the Vidarbha region of Maharashtra.
Electrical Conductivity (EC)
The results in Table 3 and Fig. 2 show that all the soil samples analysed (100 per cent) recorded an electrical conductivity of less than 1.0 dS m-1, and none of the samples fell in either the 1.0-2.0 dS m-1 (critical for germination) or the greater-than-2.0 dS m-1 (critical for sensitive crops) categories. The EC values of the surveyed soils were uniformly low, indicating the complete absence of any salinity hazard across the village.

Table 3. Distribution of electrical conductivity (EC) in soils of Khemjai village
	EC (dS m-1)
	No. of samples
	Per cent samples

	< 1.0 (No deleterious effect on crop)
	100
	100

	1.0 - 2.0 (Critical for germination)
	00
	00

	> 2.0 (Critical for sensitive crop)
	00
	00

	General statistics

	Range
	0.180 - 0.328 dS m-1

	Mean
	0.223 dS m-1



Fig. 2. Per cent distribution of soil EC classes in Khemjai village
Similar low EC values (EC<1.0 dS m-1) in the Vidarbha region of Maharashtra were reported by Marathe et al. (2003). As per the limits suggested by Jackson (1973) for judging the salinity problem of soil, all the samples from the study area were found to be normal (EC<1.0 dS m-1).
Soil Organic Carbon (SOC)
The distribution of soils of Khemjai village across organic carbon availability classes is presented in Table 4 and Fig. 3. Soil organic carbon content ranged from 0.41 to 0.66 per cent with a village mean of 0.52 per cent. The majority of the samples (96 per cent) fell in the medium SOC class (0.41-0.60 per cent), while a small proportion (4 per cent) recorded moderately high organic carbon (0.61-0.80 per cent); none of the samples were categorised as very low, low, high or very high in organic carbon content.
Table 4. Organic carbon availability classes of soils of Khemjai village
	S.O.C. class
	SOC (per cent)
	Per cent samples

	I (Very low)
	< 0.20
	00

	II (Low)
	0.21 - 0.40
	00

	III (Medium)
	0.41 - 0.60
	96

	IV (Moderately high)
	0.61 - 0.80
	04

	V (High)
	0.81 - 1.00
	00

	VI (Very high)
	> 1.00
	00

	General statistics

	Range
	0.41 - 0.66 per cent

	Mean
	0.52 per cent



Fig. 3. Per cent distribution of soil organic carbon classes in Khemjai village
The moderate organic carbon status suggests moderate biological activity and nutrient-supplying capacity. Similar findings were reported by Raut et al. (2017), who analysed nine different soil series of Nagpur district of Maharashtra and observed that soil organic carbon values ranged from 3.45 to 7.75 g kg⁻¹, indicating that the soils were medium to moderately high in OC content.
Available Calcium Carbonate (CaCO3)
The data on available calcium carbonate content, presented in Table 5 and Fig. 4, indicate that a majority of the soil samples (85 per cent) fell within the moderately high category (2.0-5.0 per cent), while the remaining 15 per cent of the samples were categorised as high in available CaCO3 (5.0-10.0 per cent). None of the samples recorded very low, low, medium or very high CaCO3 content, and the values ranged from 3.55 to 5.20 per cent, with a mean of 4.64 per cent.
Table 5. Distribution of available calcium carbonate (CaCO3) in soils of Khemjai village
	CaCO3 class
	Available CaCO3 (%)
	Per cent samples

	I (Very low)
	< 0.5
	00

	II (Low)
	0.5 - 1.0
	00

	III (Medium)
	1.0 - 2.0
	00

	IV (Moderately high)
	2.0 - 5.0
	85

	V (High)
	5.0 - 10.0
	15

	VI (Very high)
	> 10.0
	00

	General statistics

	Range
	3.55 - 5.20 per cent

	Mean
	4.64 per cent



Fig. 4. Per cent distribution of available CaCO3 classes in Khemjai village
The moderately high to high calcium carbonate status corroborates the calcareous nature of the parent material and is consistent with the neutral-to-alkaline soil reaction recorded in the same soils (Table 2). Similar findings were reported by Pawar et al. (2018). They analysed the soil samples from Yavatmal district and found that the mean value for the soils of Yavatmal was 5.83 per cent. 
Available Nitrogen
The available nitrogen status of the surveyed soils, presented in Table 6 and Fig. 5, shows that 68 per cent of the samples fell in the medium category (280-420 kg ha-1) while the remaining 32 per cent were categorised as low (140-280 kg ha-1); none of the samples recorded very low, moderately high, high or very high available nitrogen. The values ranged from 235.20 to 366.91 kg ha-1, with a mean of 286.30 kg ha-1, placing the overall nitrogen status of Khemjai village on the borderline between the low and medium fertility classes.
Table 6. Distribution of available nitrogen in soils of Khemjai village
	N availability class
	Available N (kg ha-1)
	Per cent samples

	I (Very low)
	< 140
	00

	II (Low)
	140 - 280
	32

	III (Medium)
	280 - 420
	68

	IV (Moderately high)
	420 - 560
	00

	V (High)
	560 - 700
	00

	VI (Very high)
	> 700
	00

	General statistics

	Range
	235.20 - 366.91 kg ha-1

	Mean
	286.30 kg ha-1



Fig. 5. Per cent distribution of available nitrogen classes in Khemjai village
The generally low-to-medium available nitrogen status is a widely reported feature of intensively cultivated black soils. The result is consistent with the finding of Balpande et al. (2018). They evaluated soil quality under different cropping systems in the Rahat micro watershed of Vidarbha, where the available N varied from 201.6-307.5 kg ha-¹ in Vertisols.
Available Phosphorus (P2O5)
The distribution of available phosphorus in the soils of Khemjai village, presented in Table 7 and Fig. 6, reveals a striking uniformity: all 100 samples (100 per cent) fell within the low availability class (15-30 kg ha-1 P2O5), with values ranging from 17.67 to 24.05 kg ha-1 and a village mean of 20.58 kg ha-1. None of the samples were rated as very low, medium, moderately high, high or very high in available phosphorus. In contrast, medium to high phosphorus was observed by Thombe et al. (2020). They found phosphorus in the range of 13.0 to 35.6 kg ha-1 in Nagpur district.
Low available P2O5 in soils of Khemjai village is due to phosphate fixation/precipitation as calcium phosphates (Ca-P) under alkaline, calcareous conditions (Anas et al., 2026).
Table 7. Distribution of available phosphorus (P2O5) in soils of Khemjai village
	P availability class
	Available P2O5 (kg ha-1)
	Per cent samples

	I (Very low)
	< 15
	00

	II (Low)
	15 - 30
	100

	III (Medium)
	30 - 50
	00

	IV (Moderately high)
	50 - 65
	00

	V (High)
	65 - 80
	00

	VI (Very high)
	> 80
	00

	General statistics

	Range
	17.67 - 24.05 kg ha-1

	Mean
	20.58 kg ha-1



Fig. 6. Per cent distribution of available phosphorus classes in Khemjai village
Available Potassium (K2O)
The available potassium status of Khemjai village soils, presented in Table 8 and Fig. 7, indicates a distinctly favourable picture: 76 per cent of the samples fell in the high category (300-360 kg ha-1), 15 per cent were rated very high (> 360 kg ha-1), and the remaining 9 per cent fell in the moderately high class (240-300 kg ha-1). None of the samples recorded very low, low or medium available potassium. The values ranged from 286.72 to 396.48 kg ha-1, with a mean of 337.49 kg ha-1. A study conducted by Warhade et al. (2022) on the influence of rice monocropping on soil fertility in Amgaon tehsil of Gondia district, Maharashtra, also reported that the soils of the study area were medium to very high in available K (227.40 to 406.60 kg ha-1). 
Table 8. Distribution of available potassium (K2O) in soils of Khemjai village
	K availability class
	Available K2O (kg ha-1)
	Per cent samples

	I (Very low)
	< 120
	00

	II (Low)
	120 - 180
	00

	III (Medium)
	180 - 240
	00

	IV (Moderately high)
	240 - 300
	09

	V (High)
	 300 - 360
	76

	VI (Very high)
	> 360
	15

	General statistics

	Range
	286.72 - 396.48 kg ha-1

	Mean
	337.49 kg ha-1



Fig. 7. Per cent distribution of available potassium classes in Khemjai village
Conclusion
The present investigation on the soils of Khemjai village, Chandrapur district, revealed a neutral to slightly alkaline soil reaction (mean pH 7.73), the absence of a salinity hazard (mean EC 0.223 dS m-1), and a predominantly medium organic carbon status (mean 0.52 per cent), together with a moderately high to high available CaCO3 content (mean 4.64 per cent). Among the available macronutrients, nitrogen was low to medium (mean 286.30 kg ha-1) and phosphorus was uniformly low (mean 20.58 kg ha-1) across all samples, largely on account of fixation in the calcareous, alkaline soil environment, whereas potassium was abundantly available in the high to very high range (mean 337.49 kg ha-1). 
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Limitations of the Study
This study was confined to Khemjai village and was based on 100 surface soil samples collected from a depth of 0–20 cm during 2025–26. Therefore, the findings represent the soil fertility conditions of the sampled area and period and may not be directly generalisable to other locations. The assessment was limited to selected soil chemical properties and available macronutrients, which may restrict a comprehensive evaluation of soil fertility. Future studies should include broader spatial and temporal sampling, additional soil depths, and a wider range of soil properties to improve the assessment of spatial variability and fertility status.
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SOC (per cent) 

per cent Samples	
I (Very low)	II (Low)	III (Medium)	IV (Moderate high)	V (High)	VI (Very high)	96	4	

Available CaCO₃ (%)

Per cent Sample	
<	0.5	0.5-1.0	1.0-2.0	2.0-5.0	5.0-10.0	>	10.0	I (Very low)	II (Low)	III (Medium)	IV (Moderate high)	V (High)	VI (Very high)	85	15	

Available N (kg ha-1) 


<	140	140 - 280	280 - 420	420 - 560	560 - 700	>	700	I (Very low)	II (Low)	III (Medium)	IV (Moderate high)	V (High)	VI (Very high)	32	68	#REF!	

Available (P₂O₅) (kg ha-1)

Per cent Sample	
<	15	15 - 30	30 - 50	50 - 65	65 - 80	>	80	I (Very low)	II (Low)	III (Medium)	IV (Moderate high)	V (High)	VI (Very high)	100	

Available K2O (kg ha-1) 

Per cent Sample	
<	120	120 - 180	180 - 240	240 - 300	300 - 360	>	360	I (Very low)	II (Low)	III (Medium)	IV (Moderate high)	V (High)	VI (Very high)	9	76	15	

Soil pH Class

No. of Samples	
Slightly acid (6.1-6.5)	Neutral (6.6-7.5)	Slightly alkaline (7.6-8.5)	8	92	Per cent Sample	
Slightly acid (6.1-6.5)	Neutral (6.6-7.5)	Slightly alkaline (7.6-8.5)	8	92	

EC (dS m-1)

No. of Samples	
<	 1.0 	1.0-2.0 	>	 2.0 	100	Per cent Sample	
<	 1.0 	1.0-2.0 	>	 2.0 	100	
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