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Depth wise (“0 to 15” and “15 to 30” cm) Distribution of Soil Physical Properties of Sikrai tehsil of Dausa district of Rajasthan, India.	Comment by Dr. Duda Balas: Suggested title: Spatial Analysis of Soil Physical Parameters at different Depths in Sikrai tehsil of Dausa, Rajasthan

ABSTRACT

          An investigation on Depth wise (“0 to15” and “15 to 30” cm) distribution of Soil physical properties of Sikrai tehsil of Dausa district in Rajasthan, India was undertaken in the year 2021 and 2022. Total 190 soil samples were collected and analysed from two different depth (i.e., 0 to 15 and 15 to 30 cm). Different results were recorded. The result of analysis revealed that sand content varied from 73.20 to 82.10 and 71.70 to 80.50 per cent, silt content varies from 9.20 to 14.60 and 10.30 to 15.30 and clay content ranged from 8.20 to 12.80 and 9.20 to 13.20 per cent in different two above mentioned depth, respectively. 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 2.47 to 2.65 and 2.48 to 2.66 Mg m-3. The percent porosity was varying from 38.87 to 45.08 and 38.71 to 44.91%. under surface (“0 to 15” cm) and sub-surface (“15 to 30” cm) layers respectively. Based on sand, silt and clay contents, these soils classified into sandy loam and loamy sand textural classes. Out of 190 surface soil samples 19 (20.00%) fell in loamy sand and 76 (80.00%) samples fell in sandy loam texture class. while, in sub-surface 2 (2.11%) fell in loamy sand and 93 (97.89%) were in sandy loam category. Therefore, the majority of soils were belonged to sandy loam category.	Comment by Dr. Duda Balas: Modify this sentence according to result.	Comment by Dr. Duda Balas: Add one to two lines for the importance of this study at the end 


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, properties is lacking in the studied area. A systematic study of soils is necessary for better utilization of land and water resources to tackle soil and water problems. Understanding the physical properties of soil at various depths is essential for assessing soil health, fertility, and crop suitability and productivity. The findings might be helped farmers and agricultural planners in making informed decisions about crop selection and soil management. It can provide insights into water retention, drainage, and nutrient availability are crucial for sustainable land use. Generally, the research contributes to understanding the effects of land use changes and environmental factors on soil quality, impacting agriculture and policy in the Dausa district and beyond for similar agro - ecological zone.	Comment by Dr. Duda Balas: Add year of publication
     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 were collected from all the villages at least apart from tehsil of Dausa district having variations in slope/topography, colour and cropping pattern and behavior. Two depth-wise samples viz., “0 to 15” cm, “15 to 30” cm was collected and analyzed. Samples were collected only from the open places. The samples were analysed for phsical 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. Sikrai tehsil is located between 76⁰69 East Longitude (degrees) and 26⁰91 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.	Comment by Dr. Duda Balas: It is quite necessary to mention the number of villages in this tehsil	Comment by Dr. Duda Balas: Modify the sentence	Comment by Dr. Duda Balas: Modify the sentence	Comment by Dr. Duda Balas: Citation or source is necessary to prove it 
2.1 Collection of Soil Sample
    Geo-referenced surface soil samples at the depth of “0 to15” and “15 to 30” cm were collected from Sikrai 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.





[image: ]
Map 1. Details of location of sampling sites of Sikrai tehsil of Dausa District
2.2 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 physical parameters. All the precautions and standard procedures were used to estimate the physical properties of the soil and followed the procedure described by Jackson.
2.3 Statistical Analysis
The data obtained for different parameters of soil analysis were statistically analyzed for correlation using the procedure given by Snedecor and Cochran (1967).
2.4	Methods used for soil analysis Methods of Analysis
The soil samples were analyzed as per methods given in Table 1.
Table 1. Methods used for soil analysis
	Sl. No
	Test parameter
	Methods
	References

	A.
	Soil analysis

	(i)
	Mechanical Analysis

	1.
	Soil texture
	International Pipette Method
	   Piper (1950)

	(ii)
	Physical 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 Physical Properties 
3.1.1 Particle size distribution 
         It was found that most of the soils of villages of Sikrai tehsils having lot of variability in the relative percentage of sand, silt and clay. The data presented in Table 2 revealed that sand content in 190 surface (0-15) and sub-surface (15-30 cm) soil samples of Sikrai tehsil ranged from 73.20 to 82.10 and 71.70 to 80.50 per cent, with a mean value of 77.98 and 76.32 percent having, standard deviation 1.93 and 1.92 with 2.47 and 2.51 per cent coefficient of variation. Maximum sand percentage (82.10 and 80.50%) were recorded in Bad Bahranwda (S-77) village while, minimum (73.20 and 71.70%) was recorded in Giladi (S-63) village in both the layers respectively. The silt content ranged from 9.20 to 14.60 and 10.30 to 15.30  per cent, maximum silt percentage (14.60 and 15.30%) was recorded in Giladi village (S-63) in both the layer, minimum (9.20 and 10.30%) was found in Ghumna (S-53) and Bad Bahranwda (S-77) villages with a mean value of 11.80 and 12.67 per cent having, standard deviation 1.17 and 1.16 and coefficient of variation 9.90 and 9.17 per cent respectively. As the clay percentage is concerned, the clay content ranged from 8.20 to 12.80 and 9.20 to 13.20 per cent, maximum clay percentage (12.80 and 13.20%) were recorded in Kundela khurd (S-50) village however, minimum (8.20 and 9.20 %) was found in Bapanda (S-84) and Bad Bahranwda (S-77) with a mean value of 10.22 and 11.01 per cent having, standard deviation 1.01 and 0.96  and coefficient of variation 9.90 and 8.68 per cent under both the layers respectively. Recorded observations revealed that out of Out of 190 surface soil samples 19 (20.00%) fell in loamy sand and 76 (80.00%) samples fell in sandy loam texture class. while, in sub-surface 2 (2.11%) fell in loamy sand and 93 (97.89%) were in sandy loam category. Therefore, the majority of soils were belonged to sandy loam category.	Comment by Dr. Duda Balas: Modify the sentence	Comment by Dr. Duda Balas: Need to add all these codes in Fig. 1
       per cent sand content in soils of Sikrai 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 to 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 Sikrai tehsil of Dausa district were 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.	Comment by Dr. Duda Balas: Modify the sentence	Comment by Dr. Duda Balas: Correct it
1.2 Bulk density
[bookmark: _Hlk180837115][bookmark: _Hlk180603150][bookmark: _Hlk160123343]       The data shown in Table 2 indicated that bulk density of surface and sub-surface soils of Sikrai 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 were1.48 and 1.50 Mg m-3, standard deviation 0.02 and 0.02 and coefficient of variation 1.68 and 1.54 per cent in surface (“0 to 15” cm) and sub-surface (“15 to 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).	Comment by Dr. Duda Balas: Add more recent results according to this study
3.1.3 Particle density
       The data shown in Table 2 indicated that particle density of surface and sub-surface soils of Sikrai tahsil ranged between 2.47 to 2.65 and 2.48 to 2.66 Mg m-3. The maximum value of particle density was 2.65 and 2.66 Mg m-3 and minimum value of particle density were recorded 2.47 and 2.48 Mg m-3 under surface (“0 to 15” cm) and sub- surface (“15 to 30” cm) layers. The corresponding mean value of particle density were 2.59 and 2.61 Mg m-3, standard deviation 0.04 and 0.04 and coefficient of variation 1.69 and 1.65 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).	Comment by Dr. Duda Balas: Add more recent results according to this study
3.1.4 Porosity 
        The data shown in Table 2 indicated that per cent porosity of surface (“0 to 15” cm) and sub-surface (“15 to 30” cm) soils of Sikrai tehsil ranged between 38.87 to 45.08 and 38.71 to 44.91%. The maximum (45.08 and 44.91%) in Gadhi (S-56) village and minimum (38.87 and 38.71%) were recorded in Chandusa (S-48) and Village in both layers respectively. The corresponding mean value of percent porosity were 42.82 and 42.48%, standard deviation 1.41 and 1.34 and coefficient of variation 3.29 and 3.16 per cent in surface and sub-surface soil samples respectively. The pore space (%) decrease abruptly with increase in depth. Lower porosity under sub-surface (“15 to 30” cm) layer as compare to surface layer (“0 to 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).
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 Sikrai tehsils were found to be dominant as sandy loam in texture.	Comment by Dr. Duda Balas: Elaborate the conclusion according to result obtained in the study
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Table: 2 Physical properties of soils of Sikrai tehsil
	[bookmark: _Hlk201524049]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
	S1
	79.60
	78.20
	10.80
	11.30
	9.60
	10.50
	1.50
	1.52
	2.61
	2.62
	42.53
	41.98
	Sandy Loam
	Sandy Loam

	2
	S2
	76.10
	74.40
	13.40
	14.30
	10.50
	11.30
	1.47
	1.48
	2.48
	2.49
	40.73
	40.56
	Sandy Loam
	Sandy Loam

	3
	S3
	79.10
	76.90
	11.70
	12.70
	9.20
	10.40
	1.49
	1.51
	2.63
	2.65
	43.35
	43.02
	Sandy Loam
	Sandy Loam

	4
	S4
	79.10
	77.20
	11.20
	12.30
	9.70
	10.50
	1.49
	1.51
	2.48
	2.50
	39.92
	39.60
	Sandy Loam
	Sandy Loam

	5
	S5
	78.40
	75.90
	11.20
	12.50
	10.40
	11.60
	1.48
	1.50
	2.60
	2.61
	43.08
	42.53
	Sandy Loam
	Sandy Loam

	6
	S6
	77.80
	75.80
	11.30
	12.20
	10.90
	12.00
	1.47
	1.48
	2.63
	2.64
	44.11
	43.94
	Sandy Loam
	Sandy Loam

	7
	S7
	76.70
	75.30
	12.10
	12.60
	11.20
	12.10
	1.46
	1.48
	2.65
	2.65
	44.91
	44.15
	Sandy Loam
	Sandy Loam

	8
	S8
	78.90
	76.90
	11.40
	12.30
	9.70
	10.80
	1.49
	1.51
	2.57
	2.58
	42.02
	41.47
	Sandy Loam
	Sandy Loam

	9
	S9
	77.20
	75.80
	11.90
	12.50
	10.90
	11.70
	1.49
	1.50
	2.59
	2.60
	42.47
	42.31
	Sandy Loam
	Sandy Loam

	10
	S10
	76.60
	74.30
	12.10
	14.10
	11.30
	11.60
	1.45
	1.47
	2.64
	2.65
	45.08
	44.53
	Sandy Loam
	Sandy Loam

	11
	S11
	78.80
	77.30
	10.90
	11.40
	10.30
	11.30
	1.48
	1.49
	2.49
	2.50
	40.56
	40.40
	Sandy Loam
	Sandy Loam

	12
	S12
	76.60
	74.20
	12.30
	13.50
	11.10
	12.30
	1.47
	1.49
	2.62
	2.63
	43.89
	43.35
	Sandy Loam
	Sandy Loam

	13
	S13
	80.00
	78.00
	10.40
	11.40
	9.60
	10.60
	1.50
	1.51
	2.63
	2.64
	42.97
	42.80
	Loamy Sand 
	Sandy Loam

	14
	S14
	78.30
	76.90
	11.10
	11.70
	10.60
	11.40
	1.48
	1.50
	2.61
	2.62
	43.30
	42.75
	Sandy Loam
	Sandy Loam

	15
	S15
	76.10
	74.60
	12.80
	13.10
	11.10
	12.30
	1.48
	1.49
	2.62
	2.63
	43.51
	43.35
	Sandy Loam
	Sandy Loam

	16
	S16
	79.00
	77.60
	11.50
	12.10
	9.50
	10.30
	1.51
	1.52
	2.61
	2.62
	42.15
	41.98
	Sandy Loam
	Sandy Loam

	17
	S17
	79.00
	77.00
	10.70
	11.90
	10.30
	11.10
	1.49
	1.50
	2.61
	2.62
	42.91
	42.75
	Sandy Loam
	Sandy Loam

	18
	S18
	76.30
	74.30
	11.90
	13.10
	11.80
	12.60
	1.46
	1.48
	2.64
	2.65
	44.70
	44.15
	Sandy Loam
	Sandy Loam

	19
	S19
	78.50
	76.80
	12.60
	13.40
	8.90
	9.80
	1.47
	1.49
	2.58
	2.59
	43.02
	42.47
	Sandy Loam
	Sandy Loam

	20
	S20
	79.40
	77.20
	11.50
	12.60
	9.10
	10.20
	1.49
	1.50
	2.50
	2.51
	40.40
	40.24
	Loamy Sand
	Sandy Loam

	21
	S21
	79.10
	77.00
	10.80
	11.90
	10.10
	11.10
	1.48
	1.50
	2.63
	2.64
	43.73
	43.18
	Sandy Loam
	Sandy Loam

	22
	S22
	75.40
	74.20
	12.90
	13.60
	11.70
	12.20
	1.46
	1.48
	2.64
	2.65
	44.70
	44.15
	Sandy Loam
	Sandy Loam

	23
	S23
	75.40
	73.00
	13.10
	14.40
	11.50
	12.60
	1.46
	1.47
	2.64
	2.65
	44.70
	44.53
	Sandy Loam
	Sandy Loam

	24
	S24
	79.10
	77.00
	11.20
	12.10
	9.70
	10.90
	1.49
	1.51
	2.59
	2.60
	42.47
	41.92
	Sandy Loam
	Sandy Loam

	25
	S25
	80.40
	78.00
	10.70
	12.30
	8.90
	9.70
	1.51
	1.52
	2.60
	2.60
	41.92
	41.54
	Loamy Sand
	Sandy Loam

	26
	S26
	78.80
	77.60
	11.90
	12.10
	9.30
	10.30
	1.48
	1.50
	2.57
	2.58
	42.41
	41.86
	Sandy Loam
	Sandy Loam

	27
	S27
	75.90
	74.40
	13.50
	14.50
	10.60
	11.10
	1.47
	1.49
	2.58
	2.59
	43.02
	42.47
	Sandy Loam
	Sandy Loam

	28
	S28
	81.30
	79.50
	10.10
	11.20
	8.60
	9.30
	1.52
	1.53
	2.60
	2.61
	41.54
	41.38
	Loamy Sand
	Sandy Loam

	29
	S29
	80.40
	79.00
	10.40
	11.10
	9.20
	9.90
	1.47
	1.49
	2.63
	2.65
	44.11
	43.77
	Loamy Sand
	Sandy Loam

	30
	S30
	75.20
	73.90
	13.60
	14.00
	11.20
	12.10
	1.45
	1.47
	2.63
	2.65
	44.87
	44.53
	Sandy Loam
	Sandy Loam

	31
	S31
	78.90
	77.40
	11.00
	12.10
	10.10
	10.50
	1.46
	1.48
	2.59
	2.61
	43.63
	43.30
	Sandy Loam
	Sandy Loam

	32
	S32
	76.60
	75.20
	12.20
	12.90
	11.20
	11.90
	1.53
	1.54
	2.60
	2.61
	41.15
	41.00
	Sandy Loam
	Sandy Loam

	33
	S33
	75.60
	73.80
	12.60
	13.70
	11.80
	12.50
	1.49
	1.50
	2.58
	2.59
	42.25
	42.08
	Sandy Loam
	Sandy Loam

	34
	S34
	79.20
	77.60
	11.70
	12.10
	9.10
	10.30
	1.47
	1.49
	2.61
	2.63
	43.68
	43.35
	Loamy Sand
	Sandy Loam

	35
	S35
	78.20
	77.30
	11.30
	11.80
	10.50
	10.90
	1.48
	1.50
	2.61
	2.62
	43.30
	42.75
	Sandy Loam
	Sandy Loam

	36
	S36
	76.70
	75.60
	13.60
	13.90
	9.70
	10.50
	1.50
	1.51
	2.51
	2.52
	40.24
	40.08
	Sandy Loam
	Sandy Loam

	37
	S37
	74.70
	73.40
	13.20
	13.70
	12.10
	12.90
	1.54
	1.55
	2.63
	2.64
	41.44
	41.29
	Sandy Loam
	Sandy Loam

	38
	S38
	76.00
	74.80
	13.80
	14.10
	10.20
	11.10
	1.51
	1.53
	2.59
	2.61
	41.70
	41.38
	Sandy Loam
	Sandy Loam

	39
	S39
	79.70
	78.50
	11.20
	11.90
	9.10
	9.60
	1.48
	1.50
	2.65
	2.65
	44.15
	43.40
	Loamy Sand
	Sandy Loam

	40
	S40
	78.20
	77.20
	11.00
	11.60
	10.80
	11.20
	1.51
	1.52
	2.59
	2.60
	41.70
	41.54
	Sandy Loam
	Sandy Loam

	41
	S41
	76.20
	74.80
	12.90
	13.60
	10.90
	11.60
	1.50
	1.52
	2.62
	2.63
	42.75
	42.21
	Sandy Loam
	Sandy Loam

	42
	S42
	76.30
	75.40
	12.60
	13.50
	11.10
	11.10
	1.46
	1.48
	2.62
	2.63
	44.27
	43.73
	Sandy Loam
	Sandy Loam

	43
	S43
	79.30
	77.60
	11.20
	12.30
	9.50
	10.10
	1.45
	1.47
	2.52
	2.54
	42.46
	42.13
	Sandy Loam
	Sandy Loam

	44
	S44
	80.80
	79.10
	10.30
	11.10
	8.90
	9.80
	1.46
	1.48
	2.64
	2.65
	44.70
	44.15
	Loamy Sand
	Sandy Loam

	45
	S45
	78.70
	77.70
	11.80
	11.80
	9.50
	10.50
	1.46
	1.48
	2.64
	2.65
	44.70
	44.15
	Sandy Loam
	Sandy Loam

	46
	S46
	79.00
	77.50
	11.60
	12.20
	9.40
	10.30
	1.54
	1.55
	2.61
	2.62
	41.00
	40.84
	Sandy Loam
	Sandy Loam

	47
	S47
	81.20
	79.40
	9.50
	10.50
	9.30
	10.10
	1.49
	1.51
	2.65
	2.66
	43.77
	43.23
	Loamy Sand
	Sandy Loam

	48
	S48
	79.80
	78.30
	10.30
	11.40
	9.90
	10.30
	1.51
	1.52
	2.47
	2.48
	38.87
	38.71
	Sandy Loam
	Sandy Loam

	49
	S49
	75.50
	73.60
	12.70
	13.80
	11.80
	12.60
	1.46
	1.48
	2.52
	2.54
	42.06
	41.73
	Sandy Loam
	Sandy Loam

	50
	S50
	74.00
	72.60
	13.20
	14.20
	12.80
	13.20
	1.48
	1.50
	2.63
	2.65
	43.73
	43.40
	Sandy Loam
	Sandy Loam

	51
	S51
	77.10
	75.40
	11.60
	12.70
	11.30
	11.90
	1.48
	1.49
	2.49
	2.50
	40.56
	40.40
	Sandy Loam
	Sandy Loam

	52
	S52
	77.00
	75.60
	12.90
	13.80
	10.10
	10.60
	1.49
	1.50
	2.63
	2.64
	43.35
	43.18
	Sandy Loam
	Sandy Loam

	53
	S53
	82.10
	80.10
	9.20
	10.50
	8.70
	9.40
	1.46
	1.47
	2.62
	2.63
	44.27
	44.11
	Loamy Sand
	Loamy Sand

	54
	S54
	79.20
	77.70
	11.70
	11.80
	9.10
	10.50
	1.47
	1.48
	2.62
	2.63
	43.89
	43.73
	Loamy Sand
	Sandy Loam

	55
	S55
	80.30
	78.80
	10.30
	11.10
	9.40
	10.10
	1.48
	1.50
	2.63
	2.65
	43.73
	43.40
	Loamy Sand
	Sandy Loam

	56
	S56
	76.10
	75.60
	12.60
	13.10
	11.30
	11.30
	1.45
	1.46
	2.64
	2.65
	45.08
	44.91
	Sandy Loam
	Sandy Loam

	57
	S57
	76.30
	74.60
	12.00
	13.30
	11.70
	12.10
	1.46
	1.48
	2.59
	2.60
	43.63
	43.08
	Sandy Loam
	Sandy Loam

	58
	S58
	78.50
	76.40
	11.90
	13.10
	9.60
	10.50
	1.45
	1.47
	2.52
	2.53
	42.46
	41.90
	Sandy Loam
	Sandy Loam

	59
	S59
	79.30
	76.90
	11.40
	12.50
	9.30
	10.60
	1.49
	1.50
	2.64
	2.65
	43.56
	43.40
	Sandy Loam
	Sandy Loam

	60
	S60
	77.10
	74.80
	11.60
	12.90
	11.30
	12.30
	1.51
	1.52
	2.58
	2.59
	41.47
	41.31
	Sandy Loam
	Sandy Loam

	61
	S61
	77.50
	76.10
	13.10
	13.80
	9.40
	10.10
	1.51
	1.52
	2.62
	2.62
	42.37
	41.98
	Sandy Loam
	Sandy Loam

	62
	S62
	79.00
	77.50
	10.90
	11.80
	10.10
	10.70
	1.53
	1.54
	2.56
	2.57
	40.23
	40.08
	Sandy Loam
	Sandy Loam

	63
	S63
	73.20
	71.70
	14.60
	15.20
	12.20
	13.10
	1.46
	1.47
	2.58
	2.59
	43.41
	43.24
	Sandy Loam
	Sandy Loam

	64
	S64
	76.90
	75.20
	12.20
	13.40
	10.90
	11.40
	1.50
	1.51
	2.60
	2.61
	42.31
	42.15
	Sandy Loam
	Sandy Loam

	65
	S65
	75.30
	72.90
	14.10
	15.30
	10.60
	11.80
	1.46
	1.47
	2.61
	2.62
	44.06
	43.89
	Sandy Loam
	Sandy Loam

	66
	S66
	78.00
	76.30
	11.50
	12.30
	10.50
	11.40
	1.45
	1.47
	2.52
	2.54
	42.46
	42.13
	Sandy Loam
	Sandy Loam

	67
	S67
	80.50
	79.00
	10.50
	11.10
	9.00
	9.90
	1.46
	1.48
	2.59
	2.61
	43.63
	43.30
	Loamy Sand
	Sandy Loam

	68
	S68
	80.30
	78.70
	10.40
	11.10
	9.30
	10.20
	1.50
	1.52
	2.58
	2.60
	41.86
	41.54
	Loamy Sand
	Sandy Loam

	69
	S69
	79.90
	78.50
	10.20
	11.10
	9.90
	10.40
	1.50
	1.52
	2.64
	2.65
	43.18
	42.64
	Sandy Loam
	Sandy Loam

	70
	S70
	78.10
	77.00
	11.30
	11.90
	10.60
	11.10
	1.54
	1.55
	2.57
	2.58
	40.08
	39.92
	Sandy Loam
	Sandy Loam

	71
	S71
	79.30
	77.00
	11.20
	12.50
	9.50
	10.50
	1.46
	1.48
	2.60
	2.61
	43.85
	43.30
	Sandy Loam
	Sandy Loam

	72
	S72
	76.20
	74.70
	11.90
	13.10
	11.90
	12.20
	1.45
	1.47
	2.62
	2.63
	44.66
	44.11
	Sandy Loam
	Sandy Loam

	73
	S73
	76.80
	74.90
	13.10
	14.20
	10.10
	10.90
	1.45
	1.46
	2.62
	2.63
	44.66
	44.49
	Sandy Loam
	Sandy Loam

	74
	S74
	79.90
	78.30
	10.80
	11.30
	9.30
	10.40
	1.46
	1.48
	2.59
	2.60
	43.63
	43.08
	Loamy Sand
	Sandy Loam

	75
	S75
	79.90
	78.40
	10.10
	11.40
	10.00
	10.20
	1.47
	1.48
	2.54
	2.55
	42.13
	41.96
	Sandy Loam
	Sandy Loam

	76
	S76
	79.50
	78.30
	11.20
	11.80
	9.30
	9.90
	1.53
	1.54
	2.54
	2.55
	39.76
	39.61
	Loamy Sand
	Sandy Loam

	77
	S77
	82.10
	80.50
	9.60
	10.30
	8.30
	9.20
	1.53
	1.54
	2.62
	2.63
	41.60
	41.44
	Loamy Sand
	Loamy Sand

	78
	S78
	77.40
	75.80
	13.20
	13.90
	9.40
	10.30
	1.46
	1.48
	2.61
	2.62
	44.06
	43.51
	Sandy Loam
	Sandy Loam

	79
	S79
	78.60
	76.90
	12.10
	12.50
	9.30
	10.60
	1.50
	1.52
	2.58
	2.60
	41.86
	41.54
	Sandy Loam
	Sandy Loam

	80
	S80
	74.50
	72.80
	14.20
	14.90
	11.30
	12.30
	1.46
	1.48
	2.54
	2.56
	42.52
	42.19
	Sandy Loam
	Sandy Loam

	81
	S81
	79.20
	77.00
	11.10
	12.80
	9.70
	10.20
	1.53
	1.54
	2.61
	2.62
	41.38
	41.22
	Sandy Loam
	Sandy Loam

	82
	S82
	78.30
	76.80
	11.60
	12.10
	10.10
	11.10
	1.48
	1.50
	2.64
	2.65
	43.94
	43.40
	Sandy Loam
	Sandy Loam

	83
	S83
	79.80
	78.20
	10.60
	11.20
	9.60
	10.60
	1.50
	1.52
	2.59
	2.61
	42.08
	41.76
	Loamy Sand
	Sandy Loam

	84
	S84
	81.10
	79.20
	10.70
	11.40
	8.20
	9.40
	1.48
	1.50
	2.62
	2.64
	43.51
	43.18
	Loamy Sand
	Sandy Loam

	85
	S85
	77.40
	76.20
	12.80
	13.50
	9.80
	10.30
	1.47
	1.49
	2.59
	2.61
	43.24
	42.91
	Sandy Loam
	Sandy Loam

	86
	S86
	76.10
	75.60
	12.60
	13.10
	11.30
	11.30
	1.45
	1.46
	2.64
	2.65
	45.08
	44.91
	Sandy Loam
	Sandy Loam

	87
	S87
	76.30
	74.60
	12.00
	13.30
	11.70
	12.10
	1.46
	1.48
	2.59
	2.60
	43.63
	43.08
	Sandy Loam
	Sandy Loam

	88
	S88
	78.50
	76.40
	11.90
	13.10
	9.60
	10.50
	1.45
	1.47
	2.52
	2.53
	42.46
	41.90
	Sandy Loam
	Sandy Loam

	89
	S89
	79.30
	76.90
	11.40
	12.50
	9.30
	10.60
	1.49
	1.50
	2.64
	2.65
	43.56
	43.40
	Sandy Loam
	Sandy Loam

	90
	S90
	77.10
	74.80
	11.60
	12.90
	11.30
	12.30
	1.51
	1.52
	2.58
	2.59
	41.47
	41.31
	Sandy Loam
	Sandy Loam

	91
	S91
	77.50
	76.10
	13.10
	13.80
	9.40
	10.10
	1.51
	1.52
	2.62
	2.62
	42.37
	41.98
	Sandy Loam
	Sandy Loam

	92
	S92
	79.00
	77.50
	10.90
	11.80
	10.10
	10.70
	1.53
	1.54
	2.56
	2.57
	40.23
	40.08
	Sandy Loam
	Sandy Loam

	93
	S93
	73.20
	71.70
	14.60
	15.20
	12.20
	13.10
	1.46
	1.47
	2.58
	2.59
	43.41
	43.24
	Sandy Loam
	Sandy Loam

	94
	S94
	76.90
	75.20
	12.20
	13.40
	10.90
	11.40
	1.50
	1.51
	2.60
	2.61
	42.31
	42.15
	Sandy Loam
	Sandy Loam

	95
	S95
	75.30
	72.90
	14.20
	15.20
	10.60
	11.80
	1.46
	1.47
	2.61
	2.62
	44.06
	43.89
	Sandy Loam
	Sandy Loam

	Range
	Maximum
	82.10
	80.50
	14.60
	15.30
	12.80
	13.20
	1.54
	1.55
	2.65
	2.66
	45.08
	44.91
	-
	-

	
	Minimum
	73.20
	71.70
	9.20
	10.30
	8.20
	9.20
	1.45
	1.46
	2.47
	2.48
	38.87
	38.71
	-
	-

	
	Mean
	77.98
	76.32
	11.80
	12.67
	10.22
	11.01
	1.48
	1.50
	2.59
	2.61
	42.82
	42.48
	-
	-

	
	SD
	1.93
	1.92
	1.17
	1.16
	1.01
	0.96
	0.02
	0.02
	0.04
	0.04
	1.41
	1.34
	-
	-

	
	CV
	2.47
	2.51
	9.90
	9.17
	9.90
	8.68
	1.68
	1.54
	1.69
	1.65
	3.29
	3.16
	-
	-
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