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Water  Use Efficiency
❖ Introduction :
✓ Under scarcity conditions, considerable effort has been
devoted over time to introduce policies aiming to increase
water use efficiency based on the assertion that “more can be
achieved with less water through better management”. Better
management usually refers to improvement of irrigation water
efficiency. Irrigation water efficiency depends on the type of
irrigation technology, environmental conditions and on
scheduling of water application.
✓ It is well-known that crop yield increases with water
availability in the root zone, until “Saturation level”, above
which there is little effect.
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Water  Use Efficiency
❖ Water use efficiency (WUE) is defined as the yield of
marketable crop produced per unit of water used in
Evapotranspiration, or otherwise we can say that How
efficiently water is utilized by the crop in yield is expressed by
water use efficiency.
❖ It may be described as….. WUE =
Where, WUE = Water use efficiency (kg/ha mm of water),
Y = Marketable yield (kg/ha),
ET = Evapotranspiration (mm).
Y
ET
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Water  Use Efficiency
❖ Concept of Water Use Efficiency (WUE) :
✓ Efficiency is defined as dimension ratio of output over input.
Universal definition of Efficiency is …….
Efficiency =
❑ Water used by the crop is evaluated in terms of water use
efficiency (WUE). It is of three types………
1. Crop water use efficiency (CWUE).
2. Field water use efficiency (FWUE).
3. Physiological water use efficiency (PWUE).
Output from process
Input to process
× 100
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Water  Use Efficiency
1. Crop water use efficiency (CWUE):
✓ It is the ratio of economic yield of crop to amount of water used
in evapotranspiration and metabolic purpose.
✓ It is also called as Consumptive water use efficiency.
✓ It is calculated as……..
Where, ECu = Crop water use efficiency (kg/ha mm),
Y = Crop economic yield (kg/ha),
ET = Evapotranspiration (mm),
G = Water use for metabolic purpose.
ECu = Y
ET + G
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Water  Use Efficiency
2. Field water use efficiency (FWUE) :
✓ It is the ratio of crop yield (Y) to total amount of water used in
the field (ET + DP).
Field water use efficiency =
FWUE =
Crop yield
Total amount of water used in the field
Y
ET + DP
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Water  Use Efficiency
3. Physiological water use efficiency (PWUE) :
✓ It is the ratio of dry weight accumulation (DWA) to the water lost
in evapotranspiration (ET).
Physiological water use efficiency =
PWUE =
Dry weight accumulation
Water lost through ET
DWA
ET
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Water  Use Efficiency
❖ Factors affecting water use efficiency :
1. Nature of the plant : There are considerable difference
between plant species to produce a unit of dry matter per unit
amount of water used resulting in widely varying values of
WUE. There are also difference in WUE between varieties of
the same crop.
2. Climatic conditions : Weather affects both Y and ET.
3. Soil moisture content : Inadequate supply of soil moisture as
well as excess moisture supply to the crop have an adverse
effect on plant growth and productivity and are, therefore,
conducive to low WUE.
P.T.O……….
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Water  Use Efficiency
4. Fertilizers : Irrigation imposes a greater demand for plant
nutrients. Nutrient availability is highest for most of the crops
when water tension is low. All available evidence indicates that
under adequate irrigation, suitable fertilizations generally
increases yields considerably, with a relatively small increase in
ET and therefore markedly improves WUE.
5. Plant population : Higher yield potential made possible by the
favourable water regime provided by irrigation, the high soil
fertility level resulting from heavy application of fertilizers and
the genetic potential of new varieties and hybrids could be
achieved only with appropriate adjustment of the plant
population.
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Water  Use Efficiency
❖ Management factors for improving WUE :
➢ Management practices for improving WUE can be broadly
grouped into two ,……
A. Efficient water management practices :
1. Localised irrigation methods.
2. Irrigation scheduling.
3. Deficit irrigation practices.
4. Improving the irrigation efficiency.
5. Conjunctive use of water resources.
6. Irrigation water pricing.
P.T.O……...
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Water  Use Efficiency
B. Efficient crop management (Agronomic) practices :
1. Selectionsof crop and croppingsystem.
2. Tillage.
3. Fertilizer use.
4. Weed management.
5. Mulching.
6. Antitranspirants.
7. Amelioration of problemsoil.
8. Interaction with otherinputs.
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