Water use eiiiciency, nroductuity
and proitabilivy--
how do forages compare:?

James Neal, Kerry Greenwood, John de Ruiter & Richard Martin
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Put smply water use efficiency outputs

is the ratio of Inputs

Outputs can be
biomass
grainyield
energy content
saleable product
financial return etc

| nputs can be
rainfall
Irrigation
transpired water
evapotranspiration etc



Numerousindicesfor defining water use efficiency

Forage water use index = __Forageyield (kg DM)
Water used (mm)
water used (mm) =rainfall +irrigation + changein soil water content —runoff —drainage

Milk solids water use index = kg milk solids
Water used (mm)
Profit water use index = Profit ($)

Water used (mm)



rorage species o be evaluaie.:

*Water use
efficiency

Temper ate Perennial Grasses

* Dry matter
yield

Summer C, crops

*Nutrients

Perennial ryegrass

Cocksfoot
Fescue
Prairiegrass

Phalaris

Perennial Pasture L egumes

Tropical C,grasses

Temperate Annual grasses

Annual ryegrass
Triticale
Wheat
Oats

Kikuyu
Paspalum Annual Pasture Legumes
: Balansa
Perennial Herbs Persian

Berseem

Sub clover

& Melalotus

Annual herbs L egume Crops




Water used (mm) = rainfall + irrigation + change in soil water content — runoff — drainage
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Maize Kikuyu Lucerne Perennial White clover
ryegrass




Water used (mm) = rainfall + irrigation + change in soil water content — runoff — drainage

WUE (kg DMImm water used)
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Perennial Annual Persian White clover
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Water used (mm) = rainfall + irrigation + change in soil water content — runoff — drainage
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Dry matter yield (t/ha)
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Water used (mm)

Water used (mm) = rainfall + irrigation + change in soil water content — runoff — drainage
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Water use (ML/ha) or Yield (t/ha)
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Toincrease productivity on farm
Growing mor e pasture
Utilising the pasture grown

Benchmarking used to highlight potent
forageyields

Coupled with economic analysis

In doing so will improve WUE




L arge WUE differences

2to 3 fold differencein WUE
between species

Largeyield differences
between forages 8 to 31t/ha

Nutrient differences
between forages

What do all these differences

Needsto betrandated to
profitability

WUE (kg DM/mm water used)
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200 Hectare (500 acre) farm ($4.6m)
Appropriate management - Full irrigation, fertiliser,
Full range of supplements

Cow production typical Australia herd (maximum 800
COWS)
Balanced ration

Metabolisable Energy (MJ)

Protein (%)

Neutral Detergent Fibre (%)



U

Profit (EBIT) $-202,000
O Maize Wheat

% Farm Area
al
Q
>
|

Neal et al. 2007 Journal Dairy Science



Maximum I\/Iaximum

Yield

ll

Profit (EBIT) $-202,000 $-489,000
O Maize Wheat

B Maize

100% -

o 75% -

% 50% -

LL

X 25% -
0%

Neal et al. 2007 Journal Dairy Science



Maximum I\/Iaximum Maximum

Yield

e

Profit (EBIT) $ -202,000 $-489,000 $214,000
O Maize Wheat B Maize

B Perennial ryegrass |

100% -

o 75% -

% 50% -

LL

X 25% -
0%

Neal et al. 2007 Journal Dairy Science



Maximum I\/Iaximum Maximum Maximum

Yield Energy  profit
1 1 densit
Profit (EBIT) $-202,000 $-489,000 $214,000 $291,000
O Maize Wheat B Maize Max Profit
@ Perennial ryegrass B Prairie grass 4750L/cow
100% ~
’ /4.2 kg
@ grain/
75% -
%’ e cow/day
% 50% - 4 cows/ha
LL
X 25% -
0%

Neal et al. 2007 Journal Dairy Science



Choosing for ages?

n—>

Economicsisthe key criteriato maximize
profitability

High productivity or high efficiency

Zmost profitable

|f grazed pastures arethe most profitable
forages --- have we got the right cow for this
grazed pasture system?

| mproving water use efficiency

lar ge difference potential and what isrealized
on farm--benchmarking

Won ton



GOOD MANAGEMENT, FERTILISER AND

I'VE LOST ME FLAMIN COWS!!!



