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The study was conducted in 2014 to identify the land capability classes of Singhanhalli-Bogur microwatershed in Dharwad 

District of Northern Transition Zone of Karnataka, India through Remote Sensing and GIS. In this study, 17 land units were 

identified, with an area of 760.6 ha. Four land capability classes were identified with seven subclasses to which the seventeen 

mapping units belonged. Three land units belonged to land capability class II having one subclass, IItsf and occupied 171.96 ha 

(22.6%) of the study area. These soils had none to slight limitations ranging from slope, erosion, drainage, permeability, depth, 

texture, coarse fragments, CaCO3, pH, organic carbon and base saturation. Six land units belonged to land capability class III 

having one subclass, IIItsf and occupied 320.14 ha (42.09%) of the study area. These soils had slight to moderate limitations 

ranging from slope, erosion, depth, texture, coarse fragments, organic carbon and base saturation. Seven land units belonged to 

land capability class IV having four subclasses IVt, IVs, IVts and IVtsf and occupied 242.16 ha (31.84%) of the study area. These 

soils had moderate to severe limitations ranging from slope, erosion, permeability, depth, texture and base saturation. In 

addition, one mapping unit was non-cultivable land and therefore belonged to land capability class VI, having one subclass VIt 

with very severe limitation of slope and occupied 10.22 ha (1.34%) of the study area. Overall, cation exchange capacity (CEC) 

was not a limiting factor in the study area. Major proportions of the study area belonged to land capability class IIItsf followed 

by IIsf, IVts, IVs, IVt, VIt and IVtsf respectively in the order of land capability rating. Hence the study concludes that 96.6% the 

study area is suitable for agricultural purposes. 
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INTRODUCTION 

 

Soil is one of the most important natural resources on which 

the sustenance of life depends. It is very much needed for 

meeting the increasing demand for basic needs of humans and 

animals such as food, fibre, fodder and fuel. With increase in 

human and animal population, there is increasing demand for 
more food production. Soil assumes greater significance in 

present situation wherein the scope of increasing the area 

further for cultivation is very limited. However, the capacity of 

the soil to produce is limited and limits to production are set by 

intrinsic characteristics, agro-ecological setting, use and 

management. In addition, the world per capita cultivable land 

has declined from 0.32 ha in 1950's through 0.14 by the turn of 
the century to less than 0.1 ha by 2020 (FAO, 2008). The 

challenge    is     thus   being   faced    not   only   of   increasing  
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productivity on sustainable basis, but also of preserving and 

maintaining of soil resource bases for the posterity. This 
demands systematic appraisal of our soil resources with respect 

to their extent, distribution, characteristic, behavior and use 

potential, which is very much important for developing an 

effective land use system for augmenting agricultural 

production on sustainable basis (Karl et al., 1999). 

Sustainable land management is essential for food security, 

maintenance of environment and general well-being of the 

people. However, the indiscriminate use of soil resources 

coupled with lack of appropriate management has led to 

degradation echoing the concern of planners, researchers and 

farmers (Anon, 2003). An intimate knowledge of the kind of 

soils and their spatial distribution on a landscape is therefore a 
prerequisite in developing rational land use plan for agriculture, 

forestry, irrigation, drainage etc. Land evaluation provides an 

insight into the potentialities and limitations of soil for its 

effective exploitation. An appropriate land evaluation creates 

the awareness among land users, planners, research workers 

and administrators in order to ensure the proper and effective 

utilization of soil resources, as well as providing an accurate 

and scientific inventory of different soils, their kind and nature 

and extent of distribution so that one can make predictions 

about their characteristics and potentials.  

In addition, it also provides adequate information in terms of 
land form, terraces, vegetation as well as characteristics of soils 

(viz., texture, depth, structure, stoniness, drainage, acidity, 

salinity, etc.), which can be utilized for land use planning and 

development (FAO, 1976).  

Land evaluation constitutes a valuable resource inventory 

that is linked with the survival of life on the earth and involves 

the process of evaluation of a particular tract of land for 

specific purposes involving the execution and interpretation of 

data of natural resources and other related aspects of land in 

order to identify and make a comparison of promising kinds of 

land uses. Information on soil and related properties obtained 

from land evaluation can help in better delineation of land 
suitability for irrigation and efficient irrigation water 

management. Hence, depending on the suitability of the 

mapped land units for a set of crops, optimum cropping 

patterns could be suggested by taking into consideration the 

present cropping system and the socio-economic conditions of 

the farming community (Sehgal et al., 1989).  

In India, the land resources available for agriculture are 

shrinking. Most of the soils in rainfed regions are at the verge 

of degradation having low cropping intensity, relatively low 

organic matter status, poor soil physical health, low fertility, etc 

(GOI, 2009). The aim of optimizing the utilization of land 
resources with intensification of agriculture has further resulted 

either in the fast depletion of nutrients or occasionally in their 

accumulation. It is therefore important for land evaluation to be 

done from time to time with a view to monitor the soil health. 

Besides the natural causes, agricultural use of land is causing 

serious soil losses in many places across the world including 

India. It is probable that the human race will not be able to feed 

the growing population, if the loss of fertile soils continues at 

the present rate. In many states of India, hunger is compelling  

 

 

 

 

farmers to cultivate land that is unsuitable for agriculture and 

which can only be converted to agricultural use through 
enormous efforts and costs such as those involved in the 

construction of terraces and other surface treatments (Ajai et 

al., 2009). There is an overwhelming need to manage and 

conserve the natural resource base with adoption of appropriate 

technologies that are economically viable, socially acceptable 

and environmentally non-degrading in all aspects (FAO, 2008). 

The processes of land degradation have posed a worrisome 

threat to food security at a time of continuous population 

growth especially in developing countries. In India, the 

problems of land degradation are prevalent in many forms.  

NBSS & LUP (2005) reported that 146.8 million ha area is 

suffering from various kinds of land degradation.  This includes 
93.7, 9.48 and 14.3 million ha due to water erosion, wind 

erosion and water logging/flooding, respectively. Soil erosion 

and related degradation of land resources are highly significant 

spatio-temporal phenomena in many countries (Lal et al., 

1998); and is generally associated with agricultural practices 

which leads to decline in soil fertility, bringing in a series of 

negative environmental impacts and has become a threat to 

sustainable agricultural production and water quality in many 

countries (FAO, 2008). It has been estimated that about 5.4 

million tonnes of soil is being removed annually due to various 

reasons in India (Ajai et al., 2009).  
In recent years, as part of environment and land degradation 

assessment policy for sustainable agriculture and development, 

soil erosion is increasingly being recognized as a hazard which 

is more serious in mountain areas of India (Sharma, 2010). In 

many parts of India, unchecked soil erosion and associated land 

degradation have made vast areas economically unproductive. 

Often, a quantitative assessment is needed to infer the extent 

and magnitude of soil erosion problems so that effective 

management strategies can be resorted to (Ajai et al., 2009). 

Since soils in general are degrading due to poor management 

and faulty land use at a rate faster than their natural 

regeneration, it becomes imperative to protect them from 
further degradation as there is a concomitant decline in soil 

quality to produce healthy crops. In the recent past, concept of 

watershed based holistic development has emerged as one of 

the potential approaches in rainfed areas, which can lead to 

higher productivity and sustainability in agricultural 

production. Different measures are adopted and executed 

carefully in each toposequence according to their capability. 

Hence, a detailed study of the soil resources is needed to realize 

the concept of watershed development approach successfully.  

Modern agriculture requires precise information on various 

land use and agro-climatic parameters like soil types and 
characteristics, rainfall, temperature, water resources etc., 

which influence directly the soil response to any specific use 

(Saxena et al., 2000). The depleting soil resources under 

cultivation and the alarming rate of degradation warrants the 

use of scientific methods to maintain the present level of 

productivity (Lal, 2004). Increased emphasis is therefore being 

laid on soil resource inventory through characterization, 

accurate mapping of soils and developing the rational and 

scientific criteria for land evaluation. Studies on soil resources  



 

 

 

 

through remote sensing and GIS techniques could provide a 

database on soil resources, which is vital for any land use 
planning. Knowledge of soil resources with respect to their 

spatial distribution; characteristics, potentials, limitations and 

their suitability for alternate land uses helps in formulating 

strategies to obtain higher productivity on sustained basis. 

Conventional methods used for mapping natural resources 

are time-consuming, expensive and have low repetitive value. 

Rapid evolution of satellite remote sensing and Geographical 

Information Systems (GIS) has made possible the development 

of new techniques for facilitating mapping of natural resources. 

Satellite remote sensing has been recognized as a powerful tool 

for mapping and monitoring of natural resources as it provides 

a wide range of information available through the 
electromagnetic spectrum in a synoptic and more frequent 

manner. Remote sensing and GIS application in soil resource 

mapping enables the study of soils in spatial domain, in time 

and in a cost effective manner (Saxena et al., 2000). Spatial and 

quantitative information on soil resources on a microwatershed 

scale contributes significantly to soil conservation and erosion 

control planning and management of the watershed 

environment.  

In the recent past, the ill-effect of land use on the environment 

and environmental sustainability of agricultural production 

systems have become an issue of concern and inappropriate 
land use leads to inefficient exploitation of natural resources, 

destruction of the land resource, poverty and other social 

problems (Ruiee et al., 2004). To stop, prevent and reverse 

further land degradation, sustainable land management is 

crucial to minimizing land degradation, rehabilitating degraded 

areas and ensuring the optimal use of land resources for the 

benefit of present and future generations (FAO, 2008). 

Sustainable land management enables smallholders to 

gradually improve their production capacity and begin 

generating additional income. In turn, this stimulates local 

economies and produces a compounding effect which 

progressively brings the cycle of rural poverty and resource 
degradation under control (Karl et al., 1999).  

To get maximum benefit out of a given land, proper land use is 

inevitable. The land capability is governed by the different land 

attributes such as the types of soil, which is critical for 

productivity, underlying geology, topography, hydrology; etc. 

These attributes limit the extents of land available for various 

purposes (FAO, 1985). Sustainable agriculture would be 

achieved if lands were categorized and utilized based upon 

their different use (FAO, 2003). Society must ensure that land 

is not degraded and that it is used according to its capacity to 

satisfy human needs for present and future generations while 
also maintaining the earth’s ecosystems (Rossiter, 1994).  

Land capability classification can be done at different levels of 

generalization. In any case, the final aim is to predict the 

agricultural capability of the land development units in function 

of the land resources (Sys et al., 1993). Land capability is a 

qualitative method of classifying land resources based on the 

soil, topography and climate parameters without taking into 

account the yield and social economic conditions. It is not 

centered on specific crops, kind of recommended practices or  
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economic considerations, but rather considers permanent 

physical soil parameters, and their effects on vegetation growth 
(Leonardo et al., 2008).  

The technique that makes it possible to determine the most 

suitable use for any area of land is land capability classification 

(Karl et al., 1999). Land capability classification is also useful 

in the implementation of sustainable land management 

practices because it is a composite assessment of land and soil, 

which incorporates the key physical characteristics that limit 

sustainable land management (FAO, 2008). Therefore, land 

capability classification provides a convenient checklist of the 

natural resource limitations that need to be considered when 

natural resource planning is undertaken in a given watershed. It 

was on this note that the present study was conducted to 
identify the different categories of land with respect to their 

potentials and limitations. 

 

MATERIALS AND METHODS 

 

Description of the study area 

 

Singhanhalli-Bogur micro-watershed is located between 

15°31'30.30" to 15°34'49.45" N latitude and 74°50'47.46" to 

74°53'35.67" E longitude in Dharwad taluk of Dharwad district 

in the northern transition zone of Karnataka, India having an 
area of 760.6 ha (Figure 1). The study area lies in the Decca 

plateau in the hot semi-arid agro-ecological region 6 and sub-

region 6.4, having medium to high available water content with 

a length of growing period of 150 to 180 days. The climate is 

characterized by hot and humid summer and mild and dry 

winter. The study area receives an annual average rainfall of 

755.2 mm, which is distributed over May to October and 

annual temperature ranging from 24 to 28°C and having Ustic 

Soil Moisture and Isohyperthermic soil temperature regimes 

(Amara et al., 2013). The highest elevation is 754 m above 

mean sea level and the relief is very gently to strongly sloping. 

The general slope is towards the northeast, southeast and 
southwest but it is more in the southwest direction. The 

drainage pattern is parallel. Soils are derived from chlorite 

schist with shale as dominant parent material containing 

banded iron oxide quartzite. The soils are coarse textured and 

shallow at the higher elevations but gradually, fineness and 

depth increases towards the lower elevations. The main soil 

types are black and red soils but the red soils are in higher 

proportion than the black soils. The natural vegetation mainly 

comprised of trees and shrubs including Acacia (Acacia 

auruculiformis), Neem (Azadirachta indica) and Eucalyptus 

(Eucalyptus sideroxylon and Eucalyptus regnana).  

 

Soil description and physico–chemical determination  

 

Soil profile description was conducted for 20 soil profiles 

according to the methods given in the Soil Survey Manual 

(FAO, 2006). The soil samples were collected from different 

diagnostic horizons and important physical and chemical 

parameters including particle size distribution, soil pH, EC, 

organic carbon, available N, P and K, calcium carbonate, CEC,  
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Figure 1. Map of study area. 

 

 

exchangeable Ca+2, Mg+2, K+ and Na+ were determined 

following standard procedures at the Pedology Laboratory of 
the Department of Soil & Agricultural Chemistry, University of 

Agricultural Sciences, Dharwad (Karnataka), India during 

2014.  

 

Delineation of microwatershed and land units  

 

To demarcate the microwatershed, different GIS input data 

such as topographic map, IRS P6 LISS-IV image and aerial 

photo were used. The DEM was derived from the SRTM 

image, from which slope, flow accumulation, and drainage 

network were generated by using ArcGIS 10.1. Accordingly, 

four land use types were identified. These land uses were 
agriculture land, plantation land, forest land, and open scrub 

land. The different land units were delineated by taking into 

account the study site selection criteria (Table 1) and the 

identified land use map (Figure 2) of the study area. 

Accordingly, four series (Figure 3) and seventeen land units 

(phases of soil) (Figure 4) were identified in the study area 

following the procedure described by the Soil Survey Staff 
(2000).  

 

Land capability classification 

 

The Land Capability Classification method developed by FAO 

(1958) was used in the study to estimate the different land 

capability classes of the study area. The procedure was mainly 

based on the inherent soil characteristics, external land features 

and environmental factors. In this method, slope, rock outcrops, 

erosion, soil drainage, soil stoniness, soil depth, surface 

stoniness, texture, organic matter and pH were considered. For 

soil texture, soil stoniness, CaCO3, organic carbon and pH, a 
weighted average was calculated for the upper 50 cm of each 

profile. The boundaries of land capability classes were refined 

following the guidelines outlined by AISLUS (1971), FAO 

(1976), Davidson (1992) and Sehgal (1996). The criteria used 

for land capability classification are presented in Table 2. 
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Figure 2. Land use map of Singhanhalli-Bogur microwatershed 

 

 

 
 

Figure 3. Soil series map of Singhanhalli-Bogur 

microwatershed. 

 
 

RESULTS AND DISCUSSION 

 

Land capability classification is the interpretative grouping of 

soils mainly based on the inherent soil characteristics; external 

land features and environmental factors that limit the use of 

land (FAO, 1976). The classification of soil units provides 

information on soil-site characteristics such as the nature of 

parent material, coarse fragments (gravel content), colour, 

texture, structure, consistence, permeability, depth, erosion, 

drainage, pH, electrical conductivity, organic carbon, CaCO3, 

cation exchange capacity, base saturation, type of clay and 
mineral. Each of the above factors plays a significant role in 

soil behaviour and management. In order to evaluate the land 

capability of the study area, soil-site characteristics of the 

seventeen land units (Table 1) were matched with the criteria 

for land capability classification (Table 2). 

Lands are utilized for multiple purposes. They are mainly 

used for agriculture, pasture and forestry. Depending on the 

nature and properties of soils, they may be suitable for one or 

other uses. Based on the capability or limitations, lands are 

grouped into eight classes (Klingebiel and Montgomery, 1961). 

Among them, the first four classes (I–IV) of lands are used for 

cultivation of crops. These four classes are differentiated based 

on the extent of soil slope, erosion, depth, structure, soil 
reaction and drainage. The classes from V to VIII are not 

capable of supporting cultivation of crops. They are fit for  
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Figure 4. Soil phases map Singhanhalli-Bogur microwatershed. 

 

 

 
 

Figure 5. Land Capability classes in Singhanhalli-Bogur 

microwatershed 

 

 

growing grasses, forestry and supporting wildlife and 

recreation. The last four classes are normally delineated based 

on problems like stream flow, flooding, ponding, rocky nature, 

short growing season, snow cover, etc. 

Based on the soil-site characteristics of the study area, the 

soils were classified into four land capability classes (Figure 5). 
Three land units belonged to land capability class II having one 

subclass, IItsf. Six land units belonged to land capability class 

III having one subclass, IIItsf. Seven land units belonged to 

land capability class IV having four subclasses IVt, IVs, IVts 

and IVtsf. In addition, one land unit was a non-cultivable land 

and therefore belonged to land capability class VI, having one 

subclass VIt with very severe limitation of slope. These four 

land capability classes of the study area are discussed below: 

 

Class II lands 

 
Soils in this class are referred to as good cultivable lands, 

which have slight to moderate limitations that restrict their use. 

These soils are limited by one or more of factors such as: (a) 

moderate limitations which reduce choice of crop, (b) gentle 

slope (1 to 5 %), (c) moderate erosion hazards, (d) inadequate  
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Table 1. Soil-site characteristics of soil mapping units of Singhanhalli-Bogur microwatershed for land capability evaluation. 

 

Land unit 

Topography (t) Moistness (w) Physical conditions of soil (s) Soil fertility (f) 

Slope (%) Erosion Drainage Permeability Depth (cm) Texture 
Coarse 

fragments (%) 
pH 

OC 

(g kg-1) 

Free CaCO3  

(%) 

EC 

(dS m-1) 
CEC (cmol(p+)/kg) BS (%)  

SGH-c-d4/Be1 Very gently sloping Slight Well drained Moderately rapid Deep (110+) c 5.22 7.66 4.4 2.36 0.14 34.85 75.81 

              

MGL-cl-d3/De2 Moderately Sloping Moderate Well drained Moderately rapid 
Moderately deep 
(73) 

gcl 23.13 6.52 8.6 7.95 0.08 18.27 64.76 

              

BGR1-sl-d4/Ce2 Gently sloping Moderate Well drained Rapid Deep (80) gsl 41.88 6.41 6.4 2.06 0.12 18.63 66.37 

              

BGR2-c-d5/Be1 Very gently sloping Slight Poorly drained Slow Very deep(130+) c 8.1 8.10 2.3 9.36 0.11 41.01 84.50 

              

BGR3-sl-d4/Ce3 Gently sloping Severe Well drained Rapid Deep (106) gsl 41.84 7.03 5.0 8.51 0.09 23.32 58.71 

              

BGR4-cl-d5/Ce2 Gently sloping Moderate Well drained Rapid Very deep (270) gcl 22.6 6.74 4.9 1.79 0.08 17.30 62.98 

              

VKP1-sc-d4/Ce2 Gently sloping Moderate Imperfectly drained Slow Deep (85) gsc 22.12 7.13 11.9 0.52 0.13 29.12 65.98 

              

VKP2-sl-d3/Ee4 Strongly sloping Very severe Well drained Rapid Deep (78) gsl 24.07 5.53 10.4 1.49 0.09 25.36 49.01 

              

VKP3-c-d5/Be1 Very gently sloping Slight 
Moderately well 
drained 

Moderately Rapid Deep (120+) c 11.52 7.89 5.3 1.37 0.13 44.00 85.09 

VKP4-sl-d2/Be1 Very gently sloping Slight Well drained Moderately rapid Shallow (43) gsl 25.34 7.48 5.5 2.17 0.33 29.86 74.20 

              

VKP5-scl-

d4/De3 
Moderately sloping Severe Well drained Rapid Deep (86) gscl 24.65 6.95 7.3 0.44 0.13 27.74 54.44 

              

VKP5-scl-
d3/De2 

Moderately sloping Moderate 
Moderately well 
drained 

Moderately rapid 
Moderately deep 
(56) 

scl 22.45 6.45 12.8 3.04 0.11 22.98 49.28 

              

VKP5-scl-
d3/Ce2 

Gently sloping Moderate Well drained Rapid 
Moderately  
deep (70) 

gscl 28.87 6.06 11.7 1.84 0.14 27.32 49.44 

              

VKP5-scl-
d4/Be2 

Very gently sloping Moderate Well drained Rapid Deep (110) gscl 23.45 6.03 7.0 4.94 0.11 25.97 58.72 

              

VKP6-cl-d4/Ce2 Gently sloping Moderate 
Moderately well 
drained 

Rapid Deep (80)  gcl 26.52 6.50 7.1 1.20 0.13 24.77 48.48 

              

VKP7-sl-d2/De3 Moderately sloping  Severe 
Moderately well 
drained 

Moderately  Rapid Shallow (40) gsl 17.52 6.26 11.1 1.89 0.10 24.94 54.63 

              

VKP8-sl-d4/De3 Moderately sloping  Severe Well drained Rapid Deep (100) gsl 25.01 6.09 16.4 3.33 0.10 28.65 52.06 
 

OC: organic carbon; EC: electrical conductivity; CEC: cation exchange capacity; BS: base saturation; c: clay; gcl: gravelly clay loam; gsl: gravelly sandy loam; gsc: gravelly sandy clay; gscl: gravelly sandy clay loam; 

sandy clay loam. Source: Own study 
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Table 2. Criteria for land capability classification. 

  

Characteristics Class-I Class-II Class-III Class-IV Class-V Class-VI Class-VII Class-VIII 

Topography (t) 

Slope (%) 0-1 1-3 3-8 8-15 upto 3 15-35 35-50 >50 

Erosion nil slight moderate severe nil severe very severe - 

         

Wetness (w) 

Flooding  nil (F0) nil (F0) (F0/F1) nil to slight (F1/F2) - - - - - 

Drainage (l) well mod. well imperfect poor v. poor excessive excessive excessive 

Permeability moderate mod. rapid rapid, slow v. rapid, v. slow - - - - 

Infiltration rate (cm hr-1) 2-3.5 1-2; 3-5 0.5-1.0; 5-10 <0.5; >10 2.0 - - - 

         

Soil conditions 

Surface texture l sil & cl sl & c scl s, c(m) ls, cl ls, s, c ls, s, c(m) 

Surface coarse fragments (vol %) 1-3 3-15 15-40 40-75 15-75 75+   

Surface stoniness (%) <1 1-3 3-5 5-8 8-15 15-40 40-75 >75 

Subsurface coarse fragments (%) <15 <15 15-35 35-50 50-75 50-75 50-75 >75 

Soil depth (cm) >150 150-100 100-50 50-25 - 25-10 25-10 <10 

Profile development Cambic/Argillic hor. A-(B)-C A-B-C Stratified A-C; A-B-C Salic(Z)/Calcic (Z) hor. A-Bz-C/ABk-C Az-C,  A-Bz-C Gypsic(y) hor. A-Cy A-C (Stony) A-C (bouldery) 

         

Fertility (f) 

CEC (cmol(p+)/kg 40-16 16-12 16-12 - - - - - 

Base saturation (%) 80+ 80+ 80-50 50-35 50-35 35-15 <15 - 

Organic carbon (0-15 cm) (g kg-1) >10 7.5-10 5-7.5 <5 <5 - - - 

Salinity EC (dS m-1) <1.0 1-2 2-4 4-8 8-15 15-35 35-50 >50 

Gypsum  0.3-2.0 2-5 5-10 10-15 15-25 >25 - - 
 

(Source: Sehgal, 1996; modified from FAO, 1976) 

 

 

 
Table 3. Extent of land capability subclasses of Singhanhalli-Bogur microwatershed. 

 

Mapping unit 
Land Capability 

Subclass Area (ha) % of study area 

SGH-c-d4/Be1 

IItsf 172.0 22.6 BGR2-c-d5/Be1 

VKP3-c-d5/Be1 

    

BGR1-sl-d4/Ce2 

IIItsf 320.1 42.1 
BGR4-cl-d5/Ce2 

VKP1-sc-d4/Ce2 

VKP6-cl-d4/Ce2 
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Table 3. Cont’d 

 

VKP5-scl-d3/Ce2 
   

VKP5-scl-d4/Be2 

    

MGL-cl-d3/De2 

IVt 115.6 15.2 BGR3-sl-d4/Ce3 

VKP8-sl-d4/De3 

    

VKP4-sl-d2/Be1 IVs 59.5 7.8 

    

VKP5-scl-d4/De3 
IVts 63.7 8.4 

VKP7-sl-d2/De3 

    

VKP5-scl-d3/De2 IVtsf 3.5 0.5 

VKP2-sl-d3/Ee4 VIt 10.2 1.3 

 

 

 

soil depth, (e) less than ideal soil structure and workability, (f) 
slight to moderate alkaline or saline condition, (g) somewhat 

restricted drainage, (h) require moderate conservation practices 

to prevent deterioration and (i) capable of sustaining less 

intensive cropping systems. The management practices that 

may be required for these soils include terracing, strip 

cropping, contour-tillage, rotation, etc. Examples of soils of 

Class II are the deep red soils and black soils.  

The result showed that 171.96 ha (22.6 %) of the study area 

was occupied by land capability class II lands as shown in 

Table 3 and Figure 4. These soils were moderate to rapidly 

permeable and moderately well-drained with slight limitations 
of slope, drainage, depth, texture, profile development, soil 

reaction, organic carbon and base saturation. A sustainable 

alternate land use options for these lands could be agri-

horticulture and agri-silviculture. 

 

Class III lands 

 

Soils in this class are referred to as moderately good cultivable 

lands, which have severe limitations that restrict their use. 

These soils are limited by one or more of factors such as: (a) 

severe limitations which reduce the choice of crops, (b) 

moderately steep slope (5 to 10 %), (c) high erosion hazards, 
(d) very slow water permeability, (e) shallow depth and 

restricted root zone, (f) low water holding capacity, (g) low 

fertility, (h) moderate alkalinity and salinity and (i) unstable 

structure. These soils require special conservation practices to 

raise field crops and special management practices are required 

in addition to the management practices required in Class II 

lands. According to the results, 320.14 ha (42.1 %) of the study 

area was occupied by land capability class III lands as shown in 

Table 3. These soils were moderate to rapidly permeable and 

moderately well-drained with moderate limitations of slope, 

erosion, depth, coarse fragments, profile development, organic 
carbon and base saturation. A sustainable alternate land use 

options for these lands could be agri-horticulture, growing of 
selected legumes and grasses. 

 

Class IV lands 

 

Soils in this class are referred to as fairly good cultivable lands 

suitable for occasional cultivation, which have very severe 

limitations that restrict their use. These soils are limited by one 

or more of factors such as: (a) severe limitations which reduce 

the choice of crops, (b) severe erosion susceptibility, (c) steep 

slope, (d) severe erosion, (e) shallow soils, (f) low water 

holding capacity, (g) poor drainage and (h) severe alkalinity 
and salinity. These soils require careful management to raise 

field crops. The result showed that 242.16 ha (31.8 %) of the 

study area was occupied by land capability class IV lands as 

shown in Table 3 and Figures 5 and 6. These soils were 

moderate to rapidly permeable and moderately well-drained 

with severe limitation of slope, moderate to severe limitations 

of erosion and depth, profile development and base saturation; 

and moderate limitations of coarse fragments and organic 

carbon. A sustainable alternate land use options for these lands 

could be silvi-pasture, silviculture, horti-pasture and growing 

of grasses. 

 

Class VI lands 

 

Soils in this class are referred to as non-cultivable lands 

situated on steep slopes, highly erosion prone with shallow 

soils. These lands are unsuitable for cultivation of normal crops 

and hence, their use is restricted to forestry, wildlife, grazing 

and silviculture. They are limited by one or more of factors 

such as: (a) extreme limitations of depth and slope and (b) 

severe erosion hazards, etc. The result showed that 10.22 ha 

(1.34 %) of the study area was occupied by Land Capability 

Class VI lands. These soils have very severe limitation of 
slope. A sustainable alternate land use options for these lands 
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could be agri-horticulture and silvipasture.There were no class 

I lands in the study area. Major portion of the study area 
belonged to class IIItsf followed by classes IIsf, IVts, IVs, IVt, 

VIt and IVtsf.  

 

Conclusion 
 

In the present study, four land capability classes having seven 

subclasses were identified. Agriculturally important classes 

were II to IV, which account for 96.6% of the study area. 

Major limiting factors of these agricultural fields were soil 

depth, drainage, permeability, texture, soil stoniness, surface 

stoniness, erosion, slope, rock outcrops, pH, organic carbon, 

calcium carbonate content and base saturation. It was observed 
that major portion of the study area is occupied by land 

capability class III lands, which are marginally suitable for 

cultivation of crops but very well suitable for other uses like 

wildlife, forestry and grazing. However, the shortcoming of 

these lands is that they cannot be put under intensive 

cultivation. The second largest area was occupied by land 

capability class IV lands which are fairly suitable for 

cultivation. These lands could be used for limited cultivation, 

but are most suitable for wildlife, forestry and grazing. Next 

were land capability class II lands, which could be used for all 

types of cultivation (excluding very intensive cultivation) in 
addition to wildlife, forestry and grazing. However, since the 

area under land capability class II lands was small, this land 

should be maintained purely for cultivation of crops. Land 

capability class VI lands occupied very small area. Because of 

the very severe limitations of slope in these lands, they are 

recommended for wildlife, forestry and grazing.  
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