
                   SHREE DEV BHOOMI INSTITUTE OF EDUCATION SCIENCE AND TECHNOLOGY 

DEPARTMENT OF AGRICULTURE 

CLASS- B.Sc. Agriculture 3rd year 6th sem 

SUBJECT- FARMING SYSTEM 

Date- 06-05-2020 ( LECTURE- 43) 

Topic- Conservation of natural resource including soil and water 

as part of sustainable resource management 

Soil and Water Conservation Measures 

 

Purpose of Soil and Water Conservation Measures 

Soil and water conservation measures are predominantly applied for the 
following purposes: 

• to control runoff and thus prevent loss of soil by soil erosion, to reduce 

soil compaction; 

• to maintain or to improve soil fertility; 

• to conserve or drain water; 

• to harvest (excess) water (Tidemann 1996). 

https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/soil_and_water_conservation/media/swcmeasures_types.gif?html=1&locale=en&ref=44662901


Classification of Soil and Water Conservation 

Measures 

A variety of soil and water conservation measures are well known. These 
technologies can be differentiated either by their main purpose or by type. 
As many among them fulfil several functions simultaneously these are 
classified here by type (see figure): 

• physical measures (also termed mechanical or technical measures); 

• biological measures (also termed vegetative measures); 

• agronomic measures (sometimes called best management practices)  

Application of Soil and Water Conservation 

Measures 

These measures are often used in combination, especially the 
many traditional soil and water conservation techniques. This is 
increasingly considered as reasonable. Merely technical approaches are 
often not successful, especially without participation of the local farmers, 
forest managers, etc. (Bollom 1993). It has also been recognised that under 
modern circumstances traditional measures alone may often be insufficient 
to conserve the vital soil and water resources and have to be supplemented 
by modern practices to achieve a sustainable resource management (Förch 
and Schütt 2004 a, b). 

More information about soil and water conservation measures are 
presented on the Website of WOCAT (World Overview of Conservation 
Approaches and Technologies). 

The next pages will give you a short overview of the three types of soil and 
water conservation measures. Physical measures will be explained first of 
all. 

https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/soil_and_water_conservation/swc_measures/physical_measures/index.html
https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/soil_and_water_conservation/swc_measures/biological_measures/index.html
https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/soil_and_water_conservation/swc_measures/agronomic_measures/index.html
https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/landscape_sensitivity/index.html
https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/soil_and_water_conservation/participation/index.html
https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/introduction_wm/natural_resource_management_planning/sustainability_environmental_appropriateness/index.html#sustainability
http://www.wocat.org/default.asp
https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/soil_and_water_conservation/swc_measures/physical_measures/index.html


1.Physical Soil and Water Conservation 

Measures 

 

 

Physical measures are structures built for soil and water conservation. 
Some principles should be considered. They should aim to 

• increase the time of concentration of runoff, thereby allowing more of 

it to infiltrate into the soil; 

• divide a long slope into several short ones and thereby reducing 

amount and velocity of surface runoff; 

• reduce the velocity of the surface runoff; 

• protect against damage due to excessive runoff (Tidemann 1996). 

In most systems any physical measure can be built – check dams or contour 
ditches. 

 

https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/soil_and_water_conservation/introduction_swc/index.html
https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/soil_and_water_conservation/media/examples_physical_measures.gif?html=1&locale=en&ref=44662910


2.Biological measures 

 

Biological measures for soil and water conservation work by their 
protective impact on the vegetation cover. A dense vegetation cover 

• prevents splash erosion; 

• reduces the velocity of surface runoff; 

• facilitates accumulation of soil particles; 

• increases surface roughness which reduces runoff and increases 

infiltration; 

• the roots and organic matter stabilise the soil aggregates and increase 

infiltration (Morgan 1999; Richter 1998; Hurni et al. 2003). 

These effects entail a low soil erosionrate compared with an uncovered soil 
which shows in general a high soil erosion rate. Even cultivated crops in 
agricultural areas are a better protection against soil loss than uncovered 
soil (relatively high soil erosion rate) (Morgan 1999). Other positive 
impacts have been observed, such as improved soil moisture condition (or 
protection against erosion by wind). 

Thus, biological measures are an effective method of soil and water 
conservation, especially since they are low in cost (Heathcote 1998). 
Additionally, these can be used with structural and agronomic measures. 

Several types of biological soil and water conservation measures exist like 
Afforestation 

 

https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/soil_and_water_conservation/introduction_swc/index.html
https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/interaction_geospheres/slope_dynamics/soil_erosion/index.html
https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/soil_and_water_conservation/swc_measures/physical_measures/index.html
https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/soil_and_water_conservation/swc_measures/agronomic_measures/index.html
https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/soil_and_water_conservation/swc_measures/biological_measures/reforestation/index.html
https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/soil_and_water_conservation/media/biological_measures.gif?html=1&locale=en&ref=44662928


3.Agronomic Soil and Water Conservation 

Measures 

 

Agronomic conservation measures function by 

• reducing the impact of raindrops through interception and thus 

reducing soil erosion and 

• increasing infiltration rates and thereby reducing surface runoff and 

soil erosion (Tidemann 1998). 

Some possible agronomic measures are shown in the figure right. These 
measures can be applied together with physical or biological soil and water 
conservation measures. In some systems they may be more effective than 
structural measures (Heathcote 1998). Furthermore, it is the cheapest way 
of soil and water conservation (Wimmer 2002). The significance of land use 
practices becomes apparent in a comparison made by Tidemann 1996: "The 
differences in erosion rates caused by different land use practices on the 
same soil are much greater than the corresponding values from different 
soils under the same land use". 

However, agronomic measures are often more difficult to implement 
compared with structural ones as they require a change in familiar practices 
(Heathcote 1998). 

A widely used agronomic measure is contour ploughing. 

 

https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/soil_and_water_conservation/swc_measures/physical_measures/index.html
https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/soil_and_water_conservation/swc_measures/biological_measures/index.html
https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/soil_and_water_conservation/swc_measures/biological_measures/index.html
https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/soil_and_water_conservation/swc_measures/agronomic_measures/contour_ploughing/index.html
https://www.geo.fu-berlin.de/en/v/geolearning/watershed_management/soil_and_water_conservation/media/agronomic_measures.gif?html=1&locale=en&ref=44662946
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