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Water Use Australia  & New Zealand
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What is Water use efficiency?

� Put simply  water  use efficiency outputs

is the ratio of                        inputs

� Outputs can be
� biomass 
� grain yield 
� energy content
� saleable product 
� financial return  etc

� Inputs can be
� rainfall
� irrigation
� transpired water 
� evapotranspiration etc



Water use indices
Numerous indices for  defining water  use efficiency 

� Forage water  use index                    =  Forage yield (kg DM)

Water  used (mm) 

water  used (mm) = rainfall + ir r igation + change in soil water  content – runoff – drainage

� Milk solids water  use index           =      kg milk solids   

Water  used (mm) 

� Profit water  use index                  =        Profit  ($)   

Water  used (mm) 
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Example. response in summer
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Water used (mm) = rainfall + irrigation + change in soil water content – runoff – drainage



Example response winter
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Example entire year
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Water use efficiency change over time
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Benchmarking

To increase productivity on farm

� Growing more pasture

� Utilising the pasture grown

Benchmarking used to highlight potential to improve 
forage yields

Coupled with economic analysis 

In doing so will improve WUE 



Water in perspective
� Large WUE differences

� 2 to 3 fold difference in WUE 
between species 

� Large yield  differences 
� between forages 8 to 31t/ha

� Nutr ient differences
� between forages

� What do all these differences 
mean??????? 

� Needs to be translated to 
profitability 0 5 10 15 20 25 30
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Whole-farm model

� 200 Hectare (500 acre) farm ($4.6m)

� Appropr iate management - Full ir r igation, fer tiliser , 

� Full range of supplements

� Cow production typical Australia herd (maximum 800 
cows)

� Balanced ration
� Metabolisable Energy (MJ)
� Protein (%)
� Neutral Detergent Fibre (%)



0%

25%

50%

75%

100%

%
 F

ar
m

 A
re

a

Maize Wheat Maize

Perennial ryegrass Prairie grass

Neal et al. 2007 Journal Dairy Science

Maximum
Yield

Profit (EBIT)     $ -202,000



Profit (EBIT)     $ -202,000       $-489,000

0%

25%

50%

75%

100%

%
 F

ar
m

 A
re

a

Maize Wheat Maize

Perennial ryegrass Prairie grass

Neal et al. 2007 Journal Dairy Science

Maximum
Yield

Maximum
WUE



0%

25%

50%

75%

100%

%
 F

ar
m

 A
re

a

Maize Wheat Maize

Perennial ryegrass Prairie grass

Neal et al. 2007 Journal Dairy Science

Maximum
Yield

Maximum
WUE

Maximum 
Energy 
density

Profit (EBIT)     $ -202,000       $-489,000         $214,000



0%

25%

50%

75%

100%

%
 F

ar
m

 A
re

a

Maize Wheat Maize

Perennial ryegrass Prairie grass

Profit (EBIT)     $ -202,000       $-489,000         $214,000 $291,000
Max Profit

� 4750L/cow

� 4.2 kg 
grain/ 
cow/day

� 4 cows/ha

Maximum 
profit

Neal et al. 2007 Journal Dairy Science

Maximum
Yield

Maximum
WUE

Maximum 
Energy 
density



Take home message

Choosing forages?
� Economics is the key cr iter ia to maximize 

profitability

� High productivity or  high efficiency 

=most  profitable
� I f grazed pastures are the most profitable 

forages --- have we got the r ight cow for  this 
grazed pasture system?

Improving water  use efficiency

� large difference potential and what is realized 
on farm--benchmarking

� Won ton



QUESTIONS
GOOD MANAGEMENT, FERTILISER AND 
WATER. . . . .  . . . .                                         
I’VE LOST ME FLAMIN COWS!!!!


