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ABSTRACT 
Spatial variability of soil properties within or among agricultural fields is inherent in nature due to geologic and 

pedologic soil forming factors, but some of the variability may be induced by tillage and other management 

practices due to human activities. Determining such soil variability is important for precise agriculture and 

management of natural resources. Hence, it is important to study the extent of surface spatial variability for 

efficient input management and to achieve higher yield. In this regard, the spatial variability study was 

conducted in Pandit Jawaharlal Nehru College of Agriculture & Research Institute, Karaikal for which 77 geo 

referenced soil samples were collected from the East farm (A, B, C, D, E and F blocks) and analysed for the soil 

properties like pH, EC, Organic Carbon, Available Nitrogen (N), Available Phosphorus (P2O5), Available 

Potassium (K2O) using standard procedures. With the available data the spatial maps of basic soil properties 

were prepared from which the properties are known in unsampled areas and with this map through linkage, 

spatial variability maps can be generated for other properties. 
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I. INTRODUCTION 
Soil properties change with time and space 

continuously (Jose Mariaet al.,2009). 

Heterogeneity may be occurred at large scale 

(region) or at small scale (community), even in the 

same type of soil or in the same community 

(Ceddiaet al., 2009). Despite the temporal and 

spatial changes of soil characteristics in small and 

large scales, awareness of how are these changes 

for increasing profitability and sustainable 

agriculture management, is necessary (Ayoubi, 

2008). Determining soil variability is important for 

ecological modeling, environmental predictions, 

precise agriculture and management of natural 

resources (Kavianpoor, 2012). For a long time, 

spatial changes of soil characteristics have been 

attended by soil scientists and also nowadays the 

access means to precise and quantitative 

information about these changes is essential for 

environmental assessment of soil quality, risk of 

soil pollution and retro gradation of soil 

characteristics and soil erosion studies. Soil organic 

matter, nitrogen and phosphorus are the most 

important functions of soil ecosystems because 

they play a direct role in ecosystem processes such 

as plant growth and carbon cycle.  So, temporal and 

spatial investigation of data is essential for 

understanding of soil spatial variability which is an 

important issue in agricultural and environmental 

research. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1. East farm map of PAJANCOA & RI, Karaikal with sampling points 
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II. MATERIALS & METHODS 
The spatial variability study was 

conducted in the Pandit Jawaharlal Nehru College 

of Agriculture & Research Institute, union territory 

of Puducherry. It is about 9 Km northwest to 

karaikal and lies between 10
0
49' and 11

0
00'N 

latitude& between 78
0
43' and 79

0
52' E longitude. 

Study area is situated 4m above mean sea level 

having maximum & minimum of 31.95
0
C & 

25.52
0
C temperature with annual rainfall intensity 

of 1566.87mm. Institute has two farms one at east 

and another at west and the total geographical area 

of the farm is 200 acres.  The study was conducted 

in the east farm where the acre is 70.65 acres. East 

farm is divided into 6 blocks namely A, B,C,D,E& 

F. Each block is having several fields which is 

shown in the Fig 1.  Block 'A' having 23.25 

acres of area with 25 fields, block B having 22.20 

acres of area containing 22 fields, block C having 

11 fields in 7.30 acres of area, block 'D' having 10 

number of fields in 7.50 acres of area, block E 

having 3 fields in 3.10 acres of area and block F 

having 6 fields in 7.30 acres of area respectively. 

The latitude & longitude of each field was noted 

using GPS (Geographical Positioning System). The 

GPS reading for four permanent reference points 

were taken to fix the boundary of farm for 

mapping. 

 

Collection of surface soil sample: 

To study the spatial variation in soil, the 

surface soil samples were collected from each field 

of the east farm which is considered as separate 

sampling unit. The soil samples were collected 

during December, spring season. The samples were 

collected for top 15 cm depth using cup type soil 

auger following standard procedure. Totally 77 

samples were collected and analysed for soil 

properties like pH, EC, organic carbon, Available 

nutrients (N, P, K) following the standard 

procedures. 

 

III. RESULTS AND DISCUSSION 
With the results of soil analytical data 

given below, different soil maps were prepared 

using GIS software. 

 

Table 1: Soil properties of A Block  (A1 TO A25) 
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Table 2: Soil properties of B Block (B1 TO B22) 

 
 

Table 3:Soil properties of C Block (C1 TO C11) 

 
 

Table 4 : Soil properties of D Block (D1 TO D12) 
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Table 5 : Soil properties of E Block (E1 TO E3) and F Block (F1 TO F6) 

 
 

The spatial map prepared for soil pH (Fig 2) showed alkaline pH in southern part of ‘A’ block,. 

 
Fig.2. Soil pH variability in East farm of PAJANCOA & RI, Karaikal 

 

northern part of B block and almost 75 percentage 

of ‘D’ block 

These areas are to be reclaimed or managed to get 

maximum yield. The acidic pH was seen in the 

fields of ‘A’, ‘B’, ‘E’ and ‘F’ block which are 

nearer to the ponds. Hence, these fields are to be 

suitably managed or reclaimed for good crop. 

The alkaline pH in these soils might be resulted due 

to precipitating of secondary carbonates in the soil 

and increase in exchangeable sodium at the 

exchange complex which can be reclaimed by 

application of gypsum and organic manures (Brady 

and Weil, 1999). Nearly 14 per cent of the field 

shows acidity which might be due to the high 

application of ammonium producing fertilizers, 

mono cropping especially low land paddy. Such 

soils could be reclaimed by application of lime and 

also by including a garden land crops in the 

cropping system 

 

Electrical conductivity 

The Electrical conductivity (EC) of 77 soil samples 

ranged from 0.026 to 0.52 dSm
-1

(Fig 3)  
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Fig.3. Electrical conductivity variability in East farm soils of PAJANCOA & RI, Karaikal 

 

The low EC in soil sample indicates the very low 

amount of soluble salts in the soilsand therefore the 

soils of east farm does not require any special 

management practices for salinity. 

 

Organic carbon  

The spatial variability map for organic carbon (Fig 

4) showed low organic carbon status in northern 

part  of ‘F’ block, western part of ‘D’ block, 

eastern part of ‘B’ block respectively, which 

implies that these fields require periodic organic 

manure addition to improve the soil fertility.  

 

 
Fig.4. Organic Carbon variability in East farm soils of PAJANCOA & RI, Karaikal 
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Available Nitrogen 
The Available Nitrogen in all the fields of 

east farm registered very low status (Fig 5). Low 

nitrogen status in this soil might be due to presence 

of low organic matter and low nitrogen supplying 

power of the soils. Low nitrogen status in the soil 

will leads to poor yield so adequate nitrogen by 

means of adding nitrogenous fertilizer or by 

improving the organic matter status through 

organic manure addition could be recommended. 

 

 
Fig.5. Available Nitrogen variability in East farm soils of PAJANCOA & RI, Karaikal 

 

Available Phosphorous 

The variability map of soil available phosphorous 

(Fig 6) showed low status in northern part of ‘F’ 

block, eastern part of ‘A’ block and these areas are 

to be adequately fertilizer with   organic or 

inorganic phosphorus.. 

 

 
Fig.6.Available Phosphorus variability in East farm Soils of PAJANCOA & RI, Karaikal 

The ‘D’ block and ‘B’ block almost showed high status where the phosphorus fertilization can be reduced 
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Available potassium 

The spatial variability map for available 

potassium (Fig 7) showed low status in almost all 

fields of ‘A’ block, most of the fields of ‘F’ and ‘E’ 

block. The northern part of ‘B’ block and eastern 

side of ‘C’ block recorded medium potassium 

status. The western part of ‘C’ block, entire ‘D’ 

block and southern part of ‘B’ block showed high 

potassium availability which implies that in these  

fields, the potassium fertilizer recommendation can 

be tailored according to the crops to be grown. 

 

 
Fig.7. Available Potassium variability in East farm Soils of PAJANCOA & RI, Karaikal 

 

IV. CONCLUSION 
 Based on the study, spatial variation of soil 

variables were characterizedwhich provides an 

important implication in water and nutrient 

management for agriculture production.  

 Through spatial variability map soil properties 

were estimated inunsampled places and 

mapping the same can be used as a reference 

for nutrient management in future. 

 The farmers can be grouped based on the 

spatial variabilityand the specific management 

(nutrient, water etc.,) practices can be provided 

based on the soil variability. 

 Precision in nutrients application can be 

achieved through spatial variability study 

which in turn reduces the cost of cultivation, 

saving the edaphic and aerial environment and 

the valuable foreign exchange of the country 

by reducing the fertilizer input. 
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