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ABSTACT:

Land capability classification is a systematic process used to evaluate
the potential uses and limitations of land for various purposes, such as
agriculture, forestry, urban development, or conservation. This classification
helps land planners, resource managers, and policymakers make informed
decisions about land use and management.The Khushavati River Basin, a
vital geographical area with significant ecological and agricultural
importance, has undergone a comprehensive land capability classification
utilizing Geo-Spatial technology. This study relies on secondary sources of
data, including soil depth, slope map, and soil texture map, to assess the
land's suitability for various uses. Geo-Spatial technology plays a pivotal
role in processing and analyzing the collected data, providing a robust
framework for land capability classification.The objective of this study is to
evaluate the land suitability for diverse purposes such as agriculture,
forestry, and other land development. The integration of these datasets
through Geo-Spatial technology enables a holistic understanding of the
region's landscape.The methodology involves the application of Geographic
Information System (GIS) tools and techniques to process and analyze the
collected data. Spatial overlays are employed to derive meaningful insights
into the land's capability for specific uses to enhance the accuracy and
reliability of the land capability classification. Results from the land
capability classification reveal distinct zones within the Khushavati River
Basin, each exhibiting unique characteristics influencing its suitability for
different land uses. These findings serve as valuable inputs for sustainable
land management practices and informed decision-making regarding
agricultural planning, natural resource conservation, and other land
development in the region.

Key Words: Land capability classification, land suitability, spatial
overlays, sustainable land management etc.
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1. Introduction

Land capability classification (LCC) is a crucial tool in assessing the
potential uses and limitations of land for various purposes, playing a pivotal
role in informed decision-making for land planners, resource managers, and
policymakers. The Khushavati River Basin, a region of significant ecological
and agricultural importance, has undergone a comprehensive land
capability classification utilizing Geo-Spatial technology. Land capability
classification is a system of grouping soils primarily on the basis of their
capability to produce common cultivated crops and pasture plants without
deteriorating over a long period of time. The united state department of
Agriculture (USDA, 1973) has given some guidelines to determine the
capability of the land. There are classes and sub-classes done under the
land capability. There are eight classes in capability analysis which has
been determined with the codes as I to VII. In Class I the soils have slight
limitations that restrict their use. The Class II Soils are identified as the soil
having moderate limitations that reduce the choice of plants or require
moderate conservation practices. In Class III the soils have severe
limitations that reduce the choice of plants or require special conservation
practices, or both. In Class IV soils have very severe limitations that restrict
the choice of plants or require very careful management, or both. The Class
V soils have little or no hazard of erosion but have other limitations,
impractical to remove, that limit their use mainly to pasture, range,
forestland, or wildlife food and cover. The Class VI soils have severe
limitations that make them generally unsuited to cultivation and that limit
their use mainly to pasture, range, forestland, or wildlife food and cover.
Class VII soils have very severe limitations that make them unsuited to
cultivation and that restrict their use mainly to grazing, forestland, or
wildlife. The Class VIII is identified as the soils and miscellaneous areas
have limitations that preclude their use for commercial plant production
and limit their use to recreation, wildlife, or water supply or for esthetic
purposes. The sub classes are designated in the form of small letters as e, w,
s, or c. The letter “e” is depicts the main hazard is the risk of erosion unless
close-growing plant cover is maintained. The letter “w” depicts that the water
in or on the soil interferes with plant growth or cultivation. The letter “s”
shows that the soil is limited mainly because it is shallow, droughty, or
stony; and the letter “c”, used in only some parts of the United States, shows
that the chief limitation is climate that is very cold or very dry. (Land
Capability Classification n.d.)

2. Aim and Objectives
The aim of this study is to conduct a comprehensive land capability

classification of the Kushavati River Basin using Geo-Spatial technology.
Through the integration of various datasets, the study seeks to evaluate the
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suitability of the land for diverse purposes such as agriculture, forestry, and
other land development in the river basin.

3. Study Area
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Figure 1: Location Map of Kushavati River Basin
4. Data and Methodology

The data has been collected from the secondary sources and land
capability classification has done based on the data. Soil depth, slope map
and soil texture map has been collected using the secondary sources.

Table 1: Soil data used

S1. No. | Data Source
1. Slope Map NBSS & LUP, Banglore
2. Texture Map NBSS & LUP, Banglore
3. Soil Erosion Map NBSS & LUP, Banglore
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Figure 2: Slope Map Figure 3: Texture Map
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Figure 4: Soil Erosion Map

5. Result and Discussion
e Land Capability Classification:

Land capability classification is grouping of soils in different classes which is
done on the basis of their capability to produce common cultivated crops
and pasture lands without deteriorating over a longer period of time. (Land
Capability Classification n.d.). There are four main land capability classes
found in the basin area. These land capability classes recognized in the
basin area include class — II, class — III, class -1V, and class — VI.

e Land capability Classes

Class - II

The analysis reveals that the class-II of land capability has is found in the
kushavati River basin. This Class-II of land capability observed in the basin
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area covers the area of 68sq.km (31.2%) area. This class is the most suitable
for agricultural crop production. The soils in this class require water
conservation and soil management practices to prevent deterioration or to
improve air and water relations when the soils are cultivated. This type of
soil is highly suitable for the production of crops. The land capability class —
II type of the soil is mainly found in the central and the Northern part of the
Kushavati basin area.

Table 2 Areal extent of land capability classes

SI.No. | LCC class | Area in sq.km | Area ( in per cent)
1. Class- II 68 31.2
2. Class - III 93 42.6
3. Class - IV 47 21.5
4 Class - VI 10 4.6
Total 218 100

Class - III

This type of the soil is majorly found in the Kushavati River basin. The area
covered by the land capability class of class-III is 93 sq.km which accounts
for 42.6% of the basin area. These types of the soils require the special
conservation practices. This type of soil is suitable for cultivated crops.
Limitations of soils in class III restrict the amount of clean cultivation;
timing of planting, tillage, choice of crops and harvesting. Land capability
class-III type of soil is mainly found near the drainage region where the
Kushavati river drains in the northern part of the basin area. This type of
soil is also found towards the southern western and a small area in the
eastern part of the kushavati river basin.

Class - IV

The land capability of class — IV is found require very careful management.
This type of soil is found in some portions of the basin area. The soil of class
— IV in land capability classification covers the areas of North, and few
regions of Eastern and southern regions. This class — IV type of soil occupies
the area of 47sq.km which accounts for 21.5% of the Kushavati basin area.
This type of the soil requires the careful management and water
conservation practices. This type of soil is suitable for woodland, pasture
and cropland. The soils atre suitable for growing two or three types of crops.
The harvest produced by this type of the soil is low if continually used for
the longer period of time.

15342



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

ISSN PRINT 2319 1775 Online 2320 7876

Research paper © 2012 JFANS. All Rights Reserved, [Vc{ofe/ NS NECTCII-0) NLo0Ta EIRYe) V1) TR b oY Xollov )

Class - VI

The land capability class — VI occupies 10sq.km of the basin area which
accounts for 4.6% of the Kushavati River basin. This type of soil cover is
very least in the basin area. This type of soil is found in very less
proportions in the Northern Part of the basin area. This type of soil is
suitable for grazing , pasture, range, forestland, or wildlife food and cover.
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Figure 5: Land Capability Map

6. Major Findings
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e The land capability classification provides valuable insights into the
suitability of soils in the Kushavati River basin for different purposes.

e C(Class - II and Class - III dominate the basin area, indicating
significant potential for agricultural activities.

e Class — IV and Class - VI, though occupying smaller areas, play
important roles in sustaining woodland, pasture, and ecological
balance.

7. Recommendations

1. Agricultural Practices: Implement water conservation and soil
management practices in Class — II areas to sustain crop production.
Class — III requires specialized conservation practices to overcome
limitations on cultivation and ensure sustainable crop growth.

2. Land Management: Class - IV areas need careful management
strategies to balance crop cultivation and prevent soil degradation.
Class — VI areas should be preserved for non-agricultural purposes,
emphasizing conservation for biodiversity.

8. Land Suitability Planning

1. Land Suitability Zoning: Develop a zoning plan based on land
capability classes to guide land use and development. Ensure sustainable
agricultural practices in Class — II and Class — III areas.

2. Conservation Measure: Implement conservation measures in Class
— IV and Class — VI areas to maintain ecological balance and prevent soil
degradation.

3. Community Engagement: Involve local communities in planning
and decision-making processes to ensure the sustainable use of land
resources. Promote awareness about the importance of soil conservation
practices.

In conclusion, a comprehensive approach to land use planning and
conservation practices is essential to harness the agricultural potential of
the Kushavati River basin while preserving its ecological diversity.
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