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Depth wise distribution of physical properties of Dausa tehsil of Dausa district of Rajasthan

ABSTRACT
                 An investigation on GPS- GIS based physico- chemical properties of each village of Dausa tehsil of Dausa district was undertaking the year 2020-21. 242 soil samples were collected at two depth (0-15 and 15-30 cm) and analysed. Different results were recorded. The sand content varies from 73.00 to 82.80 and 71.30 to 81.30 per cent, silt content varies from 9.10 to 14.20 and 9.50 to 15.60 and clay content ranged from 7.90 to 12.80 and 8.60 to 13.30 per cent. The bulk density was ranged from 1.45 to 1.54 and 1.46 to 1.55 Mg m-3, while, particle density was ranged from 2.49 to 2.67 and 2.51 to 2.68 Mg m-3. The percent porosity was varying from 38.40 to 45.69 and 38.34 to 44.78 %. under surface (0-15 cm) and sub-surface (15-30 cm) layers respectively.
 Keywords: Physical properties; texture, bulk density; particle density; sand; silt; clay, soil analysis; Dausa tehsil.



1. INTRODUCTION
                 Soil is the most vital and precious natural resource that sustains life on the earth. It takes almost 1000 years to produce an inch of topsoil (Chandra and Singh). The most important constituents in soil are organic matter, an appreciable amount of it in soil tremendously increases soil fertility. Decay of organic matter release nitrogen, phosphorus and mineral nutrients in forms available to plants. Soil is a component of the lithosphere and biosphere system. It is a vital natural resource that supports life system and socio-economic development. Soil productivity and sustainability depends on a dynamic equilibrium between its physical and chemical properties. The study of soil use in its spatial context is essential to understand the area of optimum soil use and degraded areas. The comprehensive study of soil use is of immense value to ensure better returns from the soil to meet future requirements for food and industrial raw materials and successful planning of agricultural growth. The natural resources like soil, water and vegetation form an integral part of tropical ecosystem warranting due attention to ensure ecological security and sustainable socio-economic development. Soil is an important component in human’s total stock of natural resources which underpins food production (Buol et al. 2003). However, the characterization of soil physical, chemical and biological properties is lacking in the study area. A systematic study of soils is necessary for better utilization of land and water resources to tackle soil and water problems. All information’s are not yet available about fertility indices of soils, which was essential for an effective land management.
         At this juncture, soil testing along with GPS reading and GIS based mapping would enable to assess the soil fertility status of the particular location. The GPS and GIS helps in collecting a systematic set of georeferenced samples and generating spatial data about the distribution of nutrients (Sharma 2004).
2. MATERIALS AND METHODS
                        The soil samples will be collected from all the villages at least. apart from tehsil of dausa district having variations in slope/topography, colour and cropping pattern and behaviour. Two depth-wise samples viz., 0 to 15 cm, 15 to 30 cm was collected and analyzed. Samples was collected only from the open places. A separate sampling calendar has been made for each parameter to be studied. The samples were analysed for phsico - chemical properties. A sample collection sheet is prepared for proper tagging and packing of the samples on the site. Dausa district lying between latitude 26° 23' and 27° 15’ and longitude 76° 0' and 77° 02'). The area studied lied in the agroclimatic zone IIIA (Semi-arid eastern Plains) of Rajasthan. .Dausa tehsil is located between 76.334824 East Longitude (degrees) and 26.894478, North latitude (degree). The climate of the Dausa is semi-arid. In summer, maximum temperature varies from 38 to 450C, whereas, in winter generally minimum temperature lies between 5 and 180C. The mean annual rainfall of the locality is 450 mm, most of this is received during monsoon season. Main source of irrigation is tube well. A maximum 52 to 58 0C soil temperature has been recorded at surface during summer months.
 Collection of Soil Sample: Geo-referenced surface soil samples at the depth of 0 to15 and 15 to 30 cm were collected from Dausa tehsils. The latitude and longitude of sampling sites were recorded with the help of different Global Positioning System. Selection of field in village in such a way that it should be representative of whole area of the village and sample was taken from progressive farmers. Approximately 242 surface and sub surface soil samples were collected from the entire selected villages at the depth of 0 to15 and 15 to 30 cm with the help of khurpi and hand- held global positioning system (GPS) over the entire area.
Process of Soil Sampling: After collecting the soil samples, they were brought to the laboratory. These samples were dried under shade. After that the processing was done as follows: After the air drying under the shade the unwanted materials like roots, stones, and others are should be discarded. The clods in the sample would be broken by using the wooden mallet. After that the samples should be sieved with 2 mm sieve. Sieved samples should be stored in polybags for further estimation of different physico-chemical parameters. All the precautions were followed as the procedure described by Jackson, and the standard procedure outlined by the Page et al. was used to estimate the chemical properties of the soil.
Statistical Analysis
         The data obtained for different parameters of soil and water analysis were statistically analysed for correlation and regression using the procedure given by Snedecor and Cochran (1967).
Table: 1.	Details of location of sampling sites of Dausa Tehsil
	
S. No.
	
Sample Code No.
	            Name of village
	Latitude
	Longitude

	1
	2
	3
	4
	5

	[bookmark: _Hlk163312871]1
	D1
	Lohasari
	76.468855
	26.935847

	2
	D2
	Aachhiwas
	76.441825
	26.9445

	3
	D3
	Bane ka Barkheda
	76.4197061
	26.934339

	4
	D4
	Kheenchawas
	76.4532209
	26.9337887

	5
	D5
	Bairawas
	76.4305411
	26.9240297

	6
	D6
	Chainpura
	76.3202703
	26.9921497

	7
	D7
	Jhera
	76.2753146
	26.9911

	8
	D8
	Bapi
	76.2767154
	26.9882285

	9
	D9
	Sudirshanpura
	76.260395
	26.9876435

	10
	D10
	Dhai
	76.265000
	26.983414

	11
	D11
	Atta Bijori
	76.44415
	26.874842

	12
	D12
	Bheekli
	76.433448
	26.871089

	13
	D13
	Bhandarej
	76.432519
	26.871211

	14
	D14
	Prempura
	76.38138
	26.949145

	15
	D15
	Maangabhata
	76.3956
	26.947884

	16
	D16
	Bhankrota
	76.39331
	26.94687

	17
	D17
	Bhaankri
	76.39481
	26.94654

	18
	D18
	Bishanpura
	76.329388
	27.01772

	19
	D19
	Singhpura
	76.337524
	26.863647

	20
	D20
	Hodayli
	76.34163
	27.00439

	21
	D21
	Barh Chhangla
	76.263383
	26.993930

	22
	D22
	Boroda
	76.284882
	27.008748

	23
	D23
	Beenawala
	76.282682
	26.028344

	24
	D24
	Shrimadhogovindpura
	76.2854
	27.03823

	25
	D25
	Khartala
	76.27912
	27.03865

	26
	D26
	Jhajharwala
	76.284856
	27.06872

	27
	D27
	Chandrana
	76.2349
	26.97724

	28
	D28
	Biharipura
	76.24366
	26.993616

	29
	D29
	Seetapura
	76.26292
	26.94554

	30
	D30
	Chavandeda
	76.28746
	26.92126

	31
	D31
	Raipura
	76.30507
	26.90486

	32
	D32
	Roogli
	76.29714
	26.90477

	33
	D33
	Jasota
	76.34165
	26.9641

	34
	D34
	Banetha
	76.32584
	26.96435

	35
	D35
	Chak Jasota
	76.3244
	26.94752

	36
	D36
	Jaupada
	76.42512
	26.94865

	37
	D37
	Lotwara
	76.42111
	26.9561

	38
	D38
	Rajpura
	76.40617
	26.92806

	39
	D39
	Modasani
	76.41141
	26.92724

	40
	D40
	Palawas
	76.41052
	26.9547

	41
	D41
	Jaipura
	76.42058
	26.94387

	42
	D42
	Paadli
	76.41552
	26.9201

	43
	D43
	Mitrpura
	76.4074
	26.9166

	44
	D44
	Kaableshwar
	76.3257
	27.0284

	45
	D45
	Gudki
	76.3215
	27.0396

	46
	D46
	Maliyan Dhani
	76.3344
	27.0327

	47
	D47
	Peelwa
	76.5138
	26.9212

	48
	D48
	Kandoli
	76.4552
	26.9113

	49
	D49
	Bal Kishan Ka Bas
	76.4932
	26.9082

	50
	D50
	Chaina Ka Bas
	76.5125
	26.8963

	51
	D51
	Kalakho
	76.4751
	26.9177

	52
	D52
	Daantli
	76.3983
	26.9706

	53
	D53
	Kali Pahadi
	76.3812
	26.9788

	54
	D54
	Puriton Ka Bas
	76.3716
	26.9791

	55
	D55
	Khohra Kla
	76.4138
	26.9785

	56
	D56
	Kalota
	76.4233
	26.9757

	57
	D57
	Khuri Kla
	76.2893
	26.9534

	58
	D58
	Maalgwas
	76.3051
	26.9361

	59
	D59
	Khuri Khurd
	76.2905
	26.9595

	60
	D60
	Khohra Khurd
	76.4348
	26.9952

	61
	D61
	Kundal
	76.4287
	26.9951

	62
	D62
	Dausa Gramiin Khurd
	76.3128
	26.9108

	63
	D63
	Maheshwra Khurd
	76.3338
	26.9565

	64
	D64
	Baadh Dausa
	76.3215
	26.9241

	65
	D65
	Maheshwra Kla
	76.3552
	26.9654

	66
	D66
	Hajya Ka Bas
	76.3651
	26.9391

	67
	D67
	Malpura
	76.2581
	26.9649

	68
	D68
	Baadh Chandrana
	76.2513
	26.9665

	69
	D69
	Nangal Bairsi
	76.2456
	26.9376

	70
	D70
	Bhaiyapura
	76.2904
	27.0561

	71
	D71
	Sainthal
	76.2962
	27.0361

	72
	D72
	Chak Habibwala
	76.3132
	27.0351

	73
	D73
	Baadh Rajdhar
	76.3155
	27.0442

	74
	D74
	Habibwala
	76.3125
	27.0333

	75
	D75
	Sindoli
	76.4079
	27.0048

	76
	D76
	Tlaawda
	76.4055
	26.9894

	77
	D77
	Teetarwada Kla
	76.3989
	27.0451

	78
	D78
	Mahron Ki Dhani
	76.3798
	27.0425

	79
	D79
	Teetarwada Khurd
	76.3737
	27.0502

	80
	D80
	Koleshwar Kla
	76.3671
	27.0586

	81
	D81
	Rambas
	76.3564
	27.0292

	82
	D82
	Rampura Maharajpura
	76.2579
	27.0185

	83
	D83
	Baasdi Kla
	76.2848
	27.0088

	84
	D84
	Udaawla
	76.2849
	27.0078

	85
	D85
	Baasdi Khurd
	76.2853
	27.0087

	86
	D86
	Bhedoli
	76.522591
	26.948738

	87
	D87
	Dharmpura
	76.1365
	26.8822

	88
	D88
	Rampura  
	76.294675
	26.911519

	89
	D89
	Gaanglyawas
	76.3632
	26.8465

	90
	D90
	Raniwas
	76.3672
	26.8487

	91
	D91
	Rajawas
	76.3783
	26.8459

	92
	D92
	Rlaawta
	76.3843
	26.8604

	93
	D93
	Raghunathpura
	76.3227
	27.0316

	94
	D94
	Rampura Kla
	76.3921
	26.8581

	95
	D95
	Bhaglai
	76.4132
	26.8613

	96
	D96
	Chuchadiya Ka Bas
	76.4163
	26.8475

	97
	D97
	Ramsinghpura
	76.3553
	26.8919

	98
	D98
	Ganeshpura
	76.3469
	26.9192

	99
	D99
	Dausa Rural
	76.312155
	26.911104

	100
	D100
	Namolav
	76.3415
	26.9235

	101
	D101
	Daglaw
	76.3494
	26.8656

	102
	D102
	Motalwas
	76.3621
	26.8708

	103
	D103
	Surajpura
	76.3705
	26.8798

	104
	D104
	Khedli
	76.3916
	26.8938

	105
	D105
	Barkheda
	76.2692
	26.9093

	106
	D106
	Khairwal
	76.2438
	26.9087

	107
	D107
	Neemali
	76.4486
	26.9832

	108
	D108
	Bhaidoli
	76.4179
	26.9909

	109
	D109
	Dhaani Jama
	76.4477
	26.9955

	110
	D110
	Nangal Chapa
	76.430005
	26.829578

	111
	D111
	Kharandi
	76.4715
	26.8349

	112
	D112
	Bairawas
	76.4794
	26.8111

	113
	D113
	Moondghishya
	76.4585
	26.8224

	114
	D114
	Haripura
	76.3288
	26.9268

	115
	D115
	Modapatti
	76.3126
	26.9116

	116
	D116
	Rohda
	76.3085
	26.9407

	117
	D117
	Chourdi
	76.3066
	26.9898

	118
	D118
	Dadnka
	76.3139
	27.0152

	119
	D119
	Shivram Pura
	76.3027
	26.9956

	120
	D120
	Akhaipura
	76.3245
	27.0164

	121
	D121
	Gothra
	76.451945
	26.8856






3.4	Methods used for soil analysis Methods of Analysis: 
          The soil samples were analyzed as per methods given in table 2 
Table 2:  Methods used for soil analysis
	S. No
	Test parameter
	Methods
	References

	A.
	Soil analysis

	  (i)
	Mechanical Analysis

	1.
	 Soil texture
	  International
	Pipette method
     (1950)

	 (ii)
	Physical and Chemical Properties

	1
	Bulk Density
	Method No. 38 of USDA Hand Book No. 60
	Richards (1968)

	2
	 Particle Density
	Method No. 39 of USDA Hand Book No. 60
	Richards (1968)

	3
	 Porosity (percent)
	Method No. 40 of USDA Hand Book No. 60
	Richards (1968)



3. RESULTS AND DISCUSSION
.3.1.1 	 Physical properties 
3.1.1.1 Particle size distribution 

      It was found that most of the soils of villages of Dausa and Sikrai tehsils having lot of variability in the relative percentage of sand, silt and clay. The data presented in table 3 revealed that sand content in 242 surface (0-15 cm) and sub-surface (15-30 cm) soil samples of Dausa tehsil ranged from 73.00 to 82.80 and 71.30 to 81.30 per cent, with a mean value of 78.57 and 77.18 having, standard deviation 2.14 and 2.18 percent with coefficient of variation 2.73 and 2.82 per cent. Maximum sand percentage (82.80 and 81.30 %) were recorded in Kalakho (D-51) village while, minimum (73.00 and 71.30 %) was recorded in Nangal Chapa (D-110) village in both the layers respectively. The silt content ranged from 9.10 to 14.20 and 9.50 to 15.60 per cent, maximum silt percentage (14.20 and 15.60) were recorded in Nangal Chapa (D-110) in both the layer, minimum (9.10 and 9.50 %) was found in Kalakho (D-51) in both the layers with a mean value of 11.52 and 12.21 having, standard deviation 1.25 and 1.28 percent with 10.88 and 10.48 per cent coefficient of variation. As the clay percentage is concerned, the clay content ranged from 7.90 to 12.80 and 8.60 to 13.30 per cent, maximum clay percentage (12.80 and 13.30) were recorded in Nangal chapa (D-110) village however, minimum (7.90 and 8.60 %) was found in Rohda (D-116) and Lohasari (D-1) with a mean value of 9.91 and 10.61 having, standard deviation 1.10 and 1.09 percent with 11.08 and 10.28 per cent coefficient of variation. Recorded observations revealed that out of 121 surface soil samples of Dausa tehsil   48 (39.67 %) were loamy sand and 73 (60.33 %) were sandy loam in textural class. Based on sand, silt and clay contents, these soils classified into sandy loam and loamy sand textural classes. Out of 121 sub-surface soil samples 13 (10.74 %) fell in loamy sand and 108 (89.26 %) samples fell in sandy loam texture class. Therefore, the majority of soils were belonged to sandy loam category. 
                The per cent sand content in soils of Dausa tehsils decreased with increased in the depth of soil while, per cent of silt and clay content increased with increased the depth of soil and its vice versa. The clay content was higher in the sub-surface as compared to the surface due to clay illuviation (Chandrakala et al. 2018). Increase in clay content with depth which might be due to downward translocation of finer particles from the surface layers (Murthy, 1988). Gradual increased in clay content with increasing depth was observed from surface to sub-surface depth (15-30 cm). Thus, increase in clay percentage with depth might be due to attributed to vertical migration or translocation of clay (Mustafa et al., 2011). Silt content in general also exhibited a regular trend with increasing depth which might be due to variation in parent material, topography or in-situ weathering and translocation of clay (Satish Kumar and Naidu, 2012). On the basis of textural analysis, it is found that most of soils of Dausa and Sikrai tehsil of Dausa district are sandy loam in texture having lot of variability in relation to proportion of sand, silt and clay. Similar results were observed by Vyas et al. (1974) in soils of Jaipur district, Gupta (2003) in soils of Nagaur tehsil of Rajasthan and Mathur et al. (2006) in soils of North-west plain of Rajasthan. The variation in relative percentage of sand, silt and clay was mainly because of deposition of finer fraction.
3.1.1.2 Bulk density
[bookmark: _Hlk180837115][bookmark: _Hlk180603150][bookmark: _Hlk160123343]                 The data shown in table 3 indicated that bulk density of surface and sub-surface soils of Dausa tehsil ranged between 1.45 to 1.54 and 1.46 to 1.55 Mg m-3. The maximum value was 1.54 Mg m-3 and 1.55 Mg m-3   and minimum value 1.45 Mg m-3 and 1.46 Mg m-3 was recorded in both the layers respectively. The corresponding mean value of BD were1.50 and 1.51 Mg m-3, standard deviation 0.03 and 0.03 and coefficient of variation 1.87 and 1.67 per cent in surface (0-15 cm) and sub-surface (15-30 cm) soil samples respectively. The bulk density increased with depth which might be due to more compaction, low organic matter, less aggregation and secondary orientation or accumulation of clay in pre-space increased the bulk density or apparent density of sub surface soil. Similar results also reported by Kameriya (1995) in soils Agro-climatic zone – IIA of Rajasthan. These findings are in conformity with the work of Kar et al. (1986), Brar (1991), Mathan and Mahendra (1994), Agrawal et al. (2002) and Singh and Agrawal (2005).
4.1.1.3 Particle density
The data shown in table 3 indicated that particle density of surface and sub-surface soils of Dausa tahsil ranged between 2.49 to 2.67 and 2.51 to 2.68 Mg m-3. The maximum value of particle density was 2.67 and 2.68 Mg m-3 and minimum value of particle density were recorded 2.49 and 2.51 Mg m-3 under surface (0-15 cm) and sub- surface (15-30 cm) layers. The corresponding mean value of particle density were 2.59 and 2.61 Mg m-3, standard deviation 0.05 and 0.04 and coefficient of variation 1.83 and 1.70 per cent in surface and sub-surface soil samples respectively. The increase in particle density with depth could be due to a decrease in organic carbon. Minor variation in particle density might be due to changes in mineralogical composition of soil. Similar observation was also made by Kameriya (1995), Vyas et al. (1974), Naga (1984) and Yadav (1985).
4.1.1.4 Porosity 
The data shown in table 3 indicated that per cent porosity of surface (0-15 cm) and sub-surface (15-30 cm) soils of Dausa tehsil ranged between 38.40 to 45.69 and 38.34 to 44.78 %. The maximum (45.69 and 44.78 %) in Baadh Chhangla (D-21) village in both layers and minimum (38.40 and 38.34 %) in Kalakho (D-51) and Barkheda (D-105) Villages were recorded. The corresponding mean value of percent porosity were 42.16 and 41.74 %, standard deviation 1.53 and 1.42 and coefficient of variation 3.62 and 3.39 per cent in surface and sub-surface soil samples respectively. The pore space (%) decrease abruptly with increase in depth. Lower porosity under sub-surface layer as compare to surface layer (0-15 cm) might be due to compaction and low organic carbon in lower layer and variation in silt and sand fractions and their arrangement. Similar results were reported by Meena et al., (2017) and Urmila et al., (2018).





















Table 3 Physical properties of soils of Dausa tehsil of Dausa District
	S. No.
	Sample code No
	Sand
(%)
	Silt
(%)
	Clay
(%)
	B D
(Mg m-3)
	P D
(Mg m-3)
	Porosity
(%)
	Textural Class

	
	
	0-15
cm
	15-30
cm
	0-15
cm
	15-30
cm
	0-15
cm
	15-30
cm
	0-15
cm
	15-30
cm
	0-15
cm
	15-30
cm
	0-15
cm
	15-30
cm
	0-15 cm

	15-30 cm

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	1
	D1
	80.50
	79.30
	11.20
	12.10
	8.30
	8.60
	1.46
	1.48
	2.62
	2.63
	44.27
	43.73
	Loamy sand
	Loamy sand

	2
	D2
	78.00
	76.30
	12.30
	13.50
	9.70
	10.20
	1.47
	1.49
	2.63
	2.64
	44.11
	43.56
	Sandy loam 
	Sandy loam 

	3
	D3
	80.00
	78.50
	10.10
	11.10
	9.90
	10.40
	1.48
	1.50
	2.63
	2.64
	43.73
	43.18
	Loamy sand
	Sandy loam 

	4
	D4
	74.80
	72.50
	13.20
	14.40
	12.00
	13.10
	1.45
	1.46
	2.64
	2.65
	45.08
	44.91
	Sandy loam
	Sandy loam 

	5
	D5
	77.90
	77.00
	11.20
	12.10
	10.90
	10.90
	1.46
	1.47
	2.59
	2.60
	43.63
	43.46
	Sandy loam
	Sandy loam 

	6
	D6
	76.30
	74.80
	14.10
	14.50
	9.60
	10.70
	1.45
	1.46
	2.52
	2.53
	42.46
	42.29
	Sandy loam
	Sandy loam 

	7
	D7
	80.10
	78.10
	10.40
	11.50
	9.50
	10.40
	1.49
	1.50
	2.64
	2.65
	43.56
	43.40
	Loamy sand
	Sandy loam 

	8
	D8
	80.40
	79.00
	10.50
	10.90
	9.10
	10.10
	1.52
	1.52
	2.59
	2.60
	41.31
	41.54
	Loamy sand 
	Sandy loam 

	9
	D9
	79.30
	78.60
	11.30
	11.80
	9.40
	9.60
	1.51
	1.52
	2.62
	2.61
	42.37
	41.76
	Sandy loam
	Sandy loam 

	10
	D10
	80.10
	78.80
	10.20
	11.10
	9.70
	10.10
	1.53
	1.54
	2.57
	2.59
	40.47
	40.54
	Loamy sand
	Sandy loam 

	11
	D11
	76.70
	75.60
	12.10
	12.60
	11.20
	11.80
	1.46
	1.47
	2.58
	2.60
	43.41
	43.46
	Sandy loam
	Sandy loam 

	12
	D12
	79.30
	77.90
	11.20
	11.60
	9.50
	10.50
	1.50
	1.51
	2.60
	2.61
	42.31
	42.15
	Sandy loam
	Sandy loam 

	13
	D13
	77.20
	75.70
	11.90
	12.30
	10.90
	12.00
	1.46
	1.47
	2.67
	2.68
	45.32
	45.15
	Sandy loam
	Sandy loam 

	14
	D14
	75.50
	73.90
	13.50
	14.20
	11.00
	11.90
	1.45
	1.46
	2.52
	2.53
	42.46
	42.29
	Sandy loam
	Sandy loam 

	15
	D15
	76.40
	75.10
	12.50
	13.60
	11.10
	11.30
	1.46
	1.46
	2.59
	2.61
	43.63
	44.06
	Sandy loam
	Sandy loam 

	16
	D16
	80.10
	79.30
	10.40
	10.60
	9.50
	10.10
	1.50
	1.51
	2.58
	2.60
	41.86
	41.92
	Loamy sand
	Sandy loam 

	17
	D17
	80.60
	78.50
	10.20
	12.00
	9.20
	9.50
	1.50
	1.51
	2.64
	2.65
	43.18
	43.02
	Loamy sand
	Sandy loam 

	18
	D18
	82.10
	80.50
	9.60
	10.30
	8.30
	9.20
	1.54
	1.55
	2.57
	2.59
	40.08
	40.15
	Loamy sand 
	Loamy Sand

	19
	D19
	77.80
	76.90
	12.20
	12.60
	10.00
	10.50
	1.46
	1.46
	2.67
	2.68
	45.32
	45.52
	Sandy loam
	Sandy loam 

	20
	D20
	76.00
	75.50
	12.90
	13.10
	11.10
	11.40
	1.45
	1.47
	2.62
	2.63
	44.66
	44.11
	Sandy loam 
	Sandy loam 

	21
	D21
	76.50
	75.30
	13.20
	13.60
	10.30
	11.10
	1.45
	1.46
	2.67
	2.68
	45.69
	45.52
	Sandy loam 
	Sandy loam 

	22
	D22
	79.30
	78.80
	10.50
	10.80
	10.20
	10.40
	1.46
	1.48
	2.67
	2.68
	45.32
	44.78
	Sandy loam 
	Sandy loam 

	23
	D23
	78.40
	77.10
	11.60
	12.10
	10.00
	10.80
	1.47
	1.47
	2.54
	2.56
	42.13
	42.58
	Sandy loam
	Sandy loam

	24
	D24
	80.70
	79.50
	9.70
	10.30
	9.60
	10.20
	1.53
	1.54
	2.54
	2.56
	39.76
	39.84
	Loamy sand
	Sandy loam

	25
	D25
	82.10
	80.80
	9.70
	10.10
	8.20
	9.10
	1.53
	1.53
	2.62
	2.63
	41.60
	41.83
	Loamy sand 
	Loamy Sand

	26
	D26
	78.30
	78.00
	11.80
	11.80
	9.90
	10.20
	1.46
	1.47
	2.61
	2.63
	44.06
	44.11
	Sandy loam
	Sandy Loam

	27
	D27
	79.00
	78.30
	10.90
	11.20
	10.10
	10.50
	1.50
	1.51
	2.58
	2.60
	41.86
	41.92
	Sandy loam
	Sandy Loam

	28
	D28
	78.10
	76.90
	12.10
	12.30
	9.80
	10.80
	1.46
	1.48
	2.54
	2.56
	42.52
	42.19
	Sandy loam
	Sandy Loam

	29
	D29
	79.20
	78.30
	10.90
	11.40
	9.90
	10.30
	1.53
	1.54
	2.61
	2.63
	41.38
	41.44
	Sandy loam
	Sandy Loam

	30
	D30
	79.60
	78.40
	11.30
	11.70
	9.10
	9.90
	1.48
	1.50
	2.64
	2.64
	43.94
	43.18
	Sandy loam
	Sandy Loam

	31
	D31
	79.30
	78.00
	11.80
	12.30
	8.90
	9.70
	1.50
	1.50
	2.65
	2.65
	43.40
	43.40
	Sandy loam 
	Sandy Loam

	32
	D32
	79.40
	77.60
	10.80
	12.10
	9.80
	10.30
	1.48
	1.49
	2.62
	2.63
	43.51
	43.35
	Sandy loam
	Sandy Loam

	33
	D33
	78.50
	77.30
	11.40
	11.90
	10.10
	10.80
	1.47
	1.48
	2.59
	2.61
	43.24
	43.30
	Sandy loam
	Sandy Loam

	34
	D34
	79.60
	78.50
	11.20
	11.70
	9.20
	9.80
	1.52
	1.52
	2.52
	2.53
	39.68
	39.92
	Loamy sand
	Sandy Loam

	35
	D35
	80.40
	79.20
	10.80
	11.10
	8.80
	9.70
	1.53
	1.54
	2.56
	2.57
	40.23
	40.08
	Lomay sand 
	Sandy Loam

	36
	D36
	82.00
	80.10
	9.10
	10.10
	8.90
	9.80
	1.53
	1.53
	2.52
	2.54
	39.29
	39.76
	Loamy sand 
	Loamy sand

	37
	D37
	81.00
	80.30
	9.80
	10.10
	9.20
	9.60
	1.52
	1.52
	2.61
	2.63
	41.76
	42.21
	Loamy sand 
	Loamy sand

	38
	D38
	81.70
	80.50
	9.30
	9.90
	9.00
	9.60
	1.53
	1.53
	2.57
	2.59
	40.47
	40.93
	Loamy sand 
	Loamy sand

	39
	D39
	78.30
	77.00
	12.30
	12.90
	9.40
	10.10
	1.47
	1.48
	2.53
	2.56
	41.90
	42.19
	Sandy loam
	Sandy Loam

	40
	D40
	79.60
	79.00
	10.30
	10.60
	10.10
	10.40
	1.50
	1.51
	2.67
	2.68
	43.82
	43.66
	Sandy loam
	Sandy Loam

	41
	D41
	80.70
	79.60
	10.20
	10.80
	9.10
	9.60
	1.52
	1.52
	2.62
	2.63
	41.98
	42.21
	Loamy sand 
	Sandy Loam

	42
	D42
	79.80
	78.00
	11.20
	11.80
	9.00
	10.20
	1.53
	1.53
	2.61
	2.63
	41.38
	41.83
	Loamy sand 
	Sandy Loam

	43
	D43
	80.00
	78.70
	10.70
	11.20
	9.30
	10.10
	1.51
	1.52
	2.64
	2.65
	42.80
	42.64
	Loamy sand
	Sandy Loam

	44
	D44
	78.70
	77.30
	11.20
	11.50
	10.10
	11.20
	1.47
	1.49
	2.60
	2.61
	43.46
	42.91
	Sandy loam
	Sandy Loam

	45
	D45
	79.90
	78.60
	11.80
	12.30
	8.30
	9.10
	1.50
	1.50
	2.63
	2.64
	42.97
	43.18
	Loamy sand 
	Sandy Loam

	46
	D46
	80.60
	79.20
	11.40
	11.70
	8.00
	9.10
	1.52
	1.52
	2.63
	2.65
	42.21
	42.64
	Loamy sand 
	Loamy sand

	47
	D47
	80.40
	78.60
	10.30
	11.10
	9.30
	10.30
	1.50
	1.50
	2.54
	2.55
	40.94
	41.18
	Loamy sand
	Sandy loam

	48
	D48
	80.70
	79.70
	10.10
	10.30
	9.20
	10.00
	1.51
	1.51
	2.52
	2.53
	40.08
	40.32
	Loamy sand
	Sandy loam

	49
	D49
	81.00
	80.00
	9.90
	10.20
	9.10
	9.80
	1.52
	1.52
	2.62
	2.63
	41.98
	42.21
	Loamy sand
	Loamy Sand

	50
	D50
	80.30
	78.60
	10.30
	11.30
	9.40
	10.10
	1.51
	1.52
	2.57
	2.59
	41.25
	41.31
	Loamy sand
	Sandy Loam

	51
	D51
	82.80
	81.30
	9.10
	9.50
	8.10
	9.20
	1.54
	1.54
	2.50
	2.51
	38.40
	38.65
	Loamy sand
	Loamy Sand

	52
	D52
	82.20
	80.20
	9.40
	10.30
	8.40
	9.50
	1.51
	1.51
	2.65
	2.66
	43.02
	43.23
	Loamy sand
	Sandy Loam

	53
	D53
	80.20
	78.70
	10.70
	11.40
	9.10
	9.90
	1.50
	1.51
	2.67
	2.68
	43.82
	43.66
	Loamy sand
	Sandy Loam

	54
	D54
	80.30
	79.00
	11.60
	12.10
	8.10
	8.90
	1.52
	1.52
	2.64
	2.65
	42.42
	42.64
	Loamy sand
	Sandy Loam

	55
	D55
	79.90
	78.10
	10.50
	11.40
	9.60
	10.50
	1.48
	1.49
	2.55
	2.56
	41.96
	41.80
	Loamy sand
	Sandy Loam

	56
	D56
	80.00
	78.20
	10.10
	11.40
	9.90
	10.40
	1.48
	1.51
	2.50
	2.52
	40.80
	40.08
	Loamy sand
	Sandy Loam

	57
	D57
	80.30
	79.40
	10.40
	10.80
	9.30
	9.80
	1.52
	1.52
	2.63
	2.64
	42.21
	42.42
	Loamy sand
	Sandy Loam

	58
	D58
	79.80
	77.70
	10.30
	11.50
	9.90
	10.80
	1.50
	1.52
	2.59
	2.61
	42.08
	41.76
	Sandy Loam
	Sandy Loam

	59
	D59
	80.20
	79.10
	10.60
	10.80
	9.20
	10.10
	1.51
	1.53
	2.59
	2.60
	41.70
	41.15
	Loamy Sand
	Sandy Loam

	60
	D60
	79.80
	78.70
	11.10
	12.10
	9.10
	9.20
	1.54
	1.55
	2.65
	2.66
	41.89
	41.73
	Loamy Sand
	Sandy Loam

	61
	D61
	76.10
	75.00
	12.80
	13.70
	11.10
	11.30
	1.49
	1.51
	2.60
	2.61
	42.69
	42.15
	Sandy Loam
	Sandy Loam

	62
	D62
	78.60
	76.60
	10.90
	12.80
	10.50
	10.60
	1.53
	1.54
	2.57
	2.59
	40.47
	40.54
	Sandy loam
	Sandy Loam

	63
	D63
	80.40
	78.70
	10.10
	11.20
	9.50
	10.10
	1.53
	1.55
	2.65
	2.65
	42.26
	41.51
	Loamy sand
	Sandy Loam

	64
	D64
	77.20
	76.20
	12.60
	13.60
	10.20
	10.20
	1.54
	1.55
	2.65
	2.66
	41.89
	41.73
	Sandy loam
	Sandy Loam

	65
	D65
	79.70
	78.50
	10.70
	11.10
	9.60
	10.40
	1.53
	1.54
	2.65
	2.66
	42.26
	42.11
	Loamy sand
	Sandy Loam

	66
	D66
	77.70
	75.60
	12.50
	13.70
	9.80
	10.70
	1.50
	1.52
	2.51
	2.52
	40.24
	39.68
	Sandy loam
	Sandy Loam

	67
	D67
	74.70
	73.10
	13.20
	14.30
	12.10
	12.60
	1.54
	1.54
	2.64
	2.65
	41.67
	41.89
	Sandy loam
	Sandy Loam

	68
	D68
	78.00
	76.60
	12.30
	13.20
	9.70
	10.20
	1.54
	1.55
	2.64
	2.65
	41.67
	41.51
	Sandy loam
	Sandy Loam

	69
	D69
	80.20
	78.40
	11.00
	11.70
	8.80
	9.90
	1.47
	1.49
	2.51
	2.53
	41.43
	41.11
	Loamy sand
	Sandy Loam

	70
	D70
	76.70
	75.00
	13.20
	13.90
	10.10
	11.10
	1.46
	1.48
	2.58
	2.60
	43.41
	43.08
	Sandy loam
	Sandy Loam

	71
	D71
	73.70
	72.60
	13.80
	14.10
	12.50
	13.30
	1.48
	1.50
	2.65
	2.66
	44.15
	43.61
	Sandy loam
	Sandy Loam

	72
	D72
	75.30
	73.30
	12.60
	13.90
	12.10
	12.80
	1.52
	1.54
	2.57
	2.58
	40.86
	40.31
	Sandy loam
	Sandy Loam

	73
	D73
	77.50
	75.90
	13.10
	14.10
	9.40
	10.00
	1.50
	1.52
	2.59
	2.61
	42.08
	41.76
	Sandy Loam
	Sandy Loam

	74
	D74
	78.00
	76.20
	11.60
	12.50
	10.40
	11.30
	1.54
	1.54
	2.61
	2.62
	41.00
	41.22
	Sandy Loam
	Sandy Loam

	75
	D75
	81.10
	79.00
	10.10
	11.10
	8.80
	9.90
	1.52
	1.53
	2.52
	2.54
	39.68
	39.76
	Loamy sand
	Sandy Loam

	76
	D76
	76.60
	75.70
	13.30
	13.80
	10.10
	10.50
	1.54
	1.54
	2.60
	2.62
	40.77
	41.22
	Sandy Loam
	Sandy Loam

	77
	D77
	78.10
	76.70
	12.70
	13.10
	9.20
	10.20
	1.49
	1.51
	2.61
	2.62
	42.91
	42.37
	Sandy Loam
	Sandy Loam

	78
	D78
	77.90
	76.50
	12.80
	13.10
	9.30
	10.40
	1.48
	1.50
	2.55
	2.57
	41.96
	41.63
	Sandy Loam
	Sandy Loam

	79
	D79
	79.10
	77.60
	11.10
	11.80
	9.80
	10.60
	1.52
	1.52
	2.61
	2.62
	41.76
	41.98
	Sandy Loam
	Sandy Loam

	80
	D80
	77.10
	75.60
	11.90
	12.60
	11.00
	11.80
	1.50
	1.51
	2.51
	2.53
	40.24
	40.32
	Sandy Loam
	Sandy Loam

	81
	D81
	76.10
	74.70
	12.80
	13.10
	11.10
	12.20
	1.46
	1.48
	2.61
	2.62
	44.06
	43.51
	Sandy Loam
	Sandy Loam

	82
	D82
	77.00
	75.40
	12.30
	12.80
	10.70
	11.80
	1.54
	1.54
	2.64
	2.65
	41.67
	41.89
	Sandy Loam
	Sandy Loam

	83
	D83
	78.00
	77.10
	12.80
	13.20
	9.20
	9.70
	1.54
	1.55
	2.59
	2.61
	40.54
	40.61
	Sandy Loam
	Sandy Loam

	84
	D84
	75.50
	74.40
	12.90
	13.30
	11.60
	12.30
	1.49
	1.51
	2.63
	2.64
	43.35
	42.80
	Sandy Loam
	Sandy Loam

	85
	D85
	76.20
	75.30
	13.60
	13.80
	10.20
	10.90
	1.54
	1.55
	2.64
	2.65
	41.67
	41.51
	Sandy Loam
	Sandy Loam

	86
	D86
	77.10
	75.10
	11.80
	13.10
	11.10
	11.80
	1.47
	1.49
	2.51
	2.53
	41.43
	41.11
	Sandy Loam
	Sandy Loam

	87
	D87
	74.30
	72.80
	13.50
	14.10
	12.20
	13.10
	1.52
	1.53
	2.62
	2.63
	41.98
	41.83
	Sandy Loam
	Sandy Loam

	88
	D88
	79.00
	77.40
	10.80
	11.40
	10.20
	11.20
	1.53
	1.53
	2.50
	2.52
	38.80
	39.29
	Sandy Loam
	Sandy Loam

	89
	D89
	75.00
	73.90
	12.90
	13.20
	12.10
	12.90
	1.54
	1.54
	2.61
	2.62
	41.00
	41.22
	Sandy Loam
	Sandy Loam

	90
	D90
	80.00
	78.50
	11.50
	11.80
	8.50
	9.70
	1.50
	1.52
	2.58
	2.60
	41.86
	41.54
	Loamy sand 
	Sandy Loam

	91
	D91
	75.40
	74.10
	12.90
	13.10
	11.70
	12.80
	1.49
	1.51
	2.61
	2.63
	42.91
	42.59
	Sandy Loam
	Sandy Loam

	92
	D92
	76.00
	74.50
	13.10
	14.10
	10.90
	11.40
	1.53
	1.54
	2.53
	2.55
	39.53
	39.61
	Sandy Loam
	Sandy Loam

	93
	D93
	75.60
	74.30
	12.50
	13.40
	11.90
	12.30
	1.51
	1.52
	2.60
	2.61
	41.92
	41.76
	Sandy Loam
	Sandy Loam

	94
	D94
	77.20
	75.70
	12.40
	13.50
	10.40
	10.80
	1.48
	1.50
	2.62
	2.63
	43.51
	42.97
	Sandy Loam
	Sandy Loam

	95
	D95
	81.50
	80.00
	10.20
	10.60
	8.30
	9.40
	1.49
	1.51
	2.64
	2.65
	43.56
	43.02
	Loamy sand 
	Loamy Sand

	96
	D96
	73.50
	72.20
	14.10
	14.50
	12.40
	13.30
	1.49
	1.50
	2.57
	2.58
	42.02
	41.86
	Sandy Loam
	Sandy Loam

	97
	D97
	79.70
	78.10
	10.50
	11.80
	9.80
	10.10
	1.54
	1.55
	2.63
	2.64
	41.44
	41.29
	Sandy Loam
	Sandy Loam

	98
	D98
	75.70
	73.90
	12.50
	13.80
	11.80
	12.30
	1.53
	1.53
	2.64
	2.65
	42.05
	42.26
	Sandy Loam
	Sandy Loam

	99
	D99
	76.00
	73.90
	12.80
	13.70
	11.20
	12.40
	1.47
	1.49
	2.57
	2.58
	42.80
	42.25
	Sandy Loam
	Sandy Loam

	100
	D100
	78.70
	77.40
	11.20
	12.10
	10.10
	10.50
	1.50
	1.52
	2.57
	2.59
	41.63
	41.31
	Sandy Loam
	Sandy Loam

	101
	D101
	81.20
	80.20
	10.30
	10.90
	8.50
	8.90
	1.46
	1.48
	2.58
	2.60
	43.41
	43.08
	Loamy sand 
	Loamy Sand

	102
	D102
	75.00
	74.10
	12.80
	13.10
	12.20
	12.80
	1.54
	1.55
	2.59
	2.60
	40.54
	40.38
	Sandy Loam
	Sandy Loam

	103
	D103
	78.00
	76.20
	11.90
	12.50
	10.10
	11.30
	1.45
	1.47
	2.55
	2.57
	43.14
	42.80
	Sandy Loam
	Sandy Loam

	104
	D104
	80.10
	79.20
	11.40
	11.60
	8.50
	9.20
	1.52
	1.53
	2.59
	2.61
	41.31
	41.38
	Loamy sand 
	Sandy Loam

	105
	D105
	80.10
	78.60
	10.50
	11.60
	9.40
	9.80
	1.54
	1.55
	2.51
	2.53
	38.65
	38.74
	Loamy sand
	Sandy Loam

	106
	D106
	80.20
	78.80
	10.50
	11.60
	9.30
	9.60
	1.48
	1.50
	2.62
	2.63
	43.51
	42.97
	Loamy sand
	Sandy Loam

	107
	D107
	78.10
	76.20
	11.60
	12.40
	10.30
	11.40
	1.50
	1.52
	2.61
	2.62
	42.53
	41.98
	Sandy loam 
	Sandy Loam

	108
	D108
	77.80
	76.40
	12.40
	13.30
	9.80
	10.30
	1.51
	1.53
	2.51
	2.53
	39.84
	39.53
	Sandy loam
	Sandy Loam

	109
	D109
	80.00
	78.50
	10.10
	11.10
	9.90
	10.40
	1.54
	1.55
	2.61
	2.62
	41.00
	40.84
	Loamy sand
	Sandy Loam

	110
	D110
	73.00
	71.30
	14.20
	15.60
	12.80
	13.10
	1.50
	1.52
	2.61
	2.63
	42.53
	42.21
	Sandy loam
	Sandy Loam

	111
	D111
	78.00
	76.50
	11.20
	12.60
	10.80
	10.90
	1.49
	1.51
	2.59
	2.61
	42.47
	42.15
	Sandy loam
	Sandy Loam

	112
	D112
	76.40
	74.60
	13.50
	14.60
	10.10
	10.80
	1.53
	1.54
	2.63
	2.64
	41.83
	41.67
	Sandy loam
	Sandy Loam

	113
	D113
	80.10
	78.50
	10.40
	11.10
	9.50
	10.40
	1.50
	1.51
	2.52
	2.54
	40.48
	40.55
	Loamy sand
	Sandy Loam

	114
	D114
	80.40
	78.90
	10.50
	11.50
	9.10
	9.60
	1.50
	1.52
	2.60
	2.61
	42.31
	41.76
	Loamy sand 
	Sandy Loam

	115
	D115
	80.80
	79.00
	10.30
	11.10
	8.90
	9.90
	1.50
	1.51
	2.51
	2.53
	40.24
	40.32
	Loamy sand 
	Sandy Loam

	116
	D116
	81.90
	80.70
	10.20
	10.50
	7.90
	8.80
	1.49
	1.52
	2.65
	2.65
	43.77
	42.64
	Loamy sand 
	Loamy Sand

	117
	D117
	78.30
	76.60
	11.30
	12.30
	10.40
	11.10
	1.46
	1.48
	2.62
	2.63
	44.27
	43.73
	Sandy loam 
	Sandy Loam

	118
	D118
	80.30
	79.00
	11.20
	11.60
	8.50
	9.40
	1.47
	1.49
	2.64
	2.65
	44.32
	43.77
	Loamy sand 
	Sandy Loam

	119
	D119
	77.20
	75.60
	11.90
	13.10
	10.90
	11.30
	1.51
	1.53
	2.49
	2.51
	39.36
	39.04
	Sandy loam 
	Sandy Loam

	120
	D120
	75.00
	73.70
	13.90
	14.10
	11.10
	12.20
	1.47
	1.49
	2.58
	2.60
	43.02
	42.69
	Sandy loam 
	Sandy loam 

	121
	D121
	76.30
	75.20
	13.50
	13.70
	10.20
	11.10
	1.48
	1.50
	2.64
	2.65
	43.94
	43.40
	Sandy loam
	Sandy loam

	Range
	Maximum
	82.80
	81.30
	14.20
	15.60
	12.80
	13.30
	1.54
	1.55
	2.67
	2.68
	45.69
	44.78
	-
	-

	
	Minimum
	73.00
	71.30
	9.10
	9.50
	7.90
	8.60
	1.45
	1.46
	2.49
	2.51
	38.40
	38.34
	-
	-

	
	Mean
	78.57
	77.18
	11.52
	12.21
	9.91
	10.61
	1.50
	1.51
	2.59
	2.61
	42.16
	41.74
	-
	-

	
	SD
	2.14
	2.18
	1.25
	1.28
	1.10
	1.09
	0.03
	0.03
	0.05
	0.04
	1.53
	1.42
	-
	-

	
	CV
	2.73
	2.82
	10.88
	10.48
	11.08
	10.28
	1.87
	1.67
	1.83
	1.70
	3.62
	3.39
	-
	-



4.  CONCLUSION: Physical properties of soil are to be affected by the management 	practices adopted by the farmers and the degree of manure and fertilizer usage 	over a period of time. The almost soils of Dausa and Sikrai tehsils were found 	to be dominant as sandy loam in texture.
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