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A typical New Zealand dairy farm

110 ha; 320 cows; Holstein/Friesian x Jersey
Labour: 3 persons

Feeding: graze new pasture after each milking;
silage when needed. No grain.

Cows calve every 12 months, in late winter

Milk production 3800 kg/cow/year; 330 kg milksolids
(MS); 900 -1100 kg MS/ha

Low Input costs/ good adoption of technology
Extensive Al, recording and selection

Farmers own the milk company (Fonterra _ 2
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Dairy industry targets

 Reducing feed required for milksolids production.
by:

— ldentifying efficient cows

— Improved forages

— Extended lactation
with:

— High intakes

— High dry matter production and harvest
— High production
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Feed conversion efficiency (FCE) trial

e Multiple funders
— DairyNZ, FRST, LIC, Australia & NZ trade and enterprise

e Collaboration with Australia

o Clear route to implementation
— Atrtificial insemination
— Excellent production records
— Application to the beef industry

 Who is DairyNZ? Owned by NZ dairy farmers and
responsible for distribution of milk levies for
research, extension and education; 200 employees

-
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The feed conversion efficiency trial

Joint between New Zealand and Australia
— (Chris Grainger)

Across two countries because 2000 cows are
needed to identify genetic markers.

Use Holstein/Friesian because Australian cows
are predominantly Holstein

LIC responsible for calf identification and
genomics

Calves selected by LIC have a high genetic merit

($BW 130 — 170) to represent calves born in 2015 _
Dairynz=



Two types of efficiency

Overall (herd/cow) efficiency - harvesting feed and
converting to milk (1000kg MS/ha)

— Affected by

Pasture management, use of supplements, lactation length, in-
calf rates, genetic selection etc.

Cows are managed and ranked under competitive grazing
— to maintain pasture quality and achieve a high utilization
Measured as production/ha; milksolids/cow; profit; $BW

— Milksolids = protein + fat

— Gains are expressed as $BW; profit based

Components: milk fat, protein, volume, somatic cell count,
fertility, residual survival
$BW is determined on farm — intakes are not measured

Dairy 2



Two types of efficiency

e Are cows with a high $BW
— aggressive eaters?
— First through the dairy?

— Do they have a high rumen fill — gorge quickly and
ruminate later?

— Eat the most?
 $BW does not measure feed conversion efficiency

Feed conversion efficiency

« Efficiency of feed conversion into product
— ldentifying individual cows
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Comparison of steers - from Carstens 2005

Performance data durlng an 77 day growmg tr|aI

242 kg Initial body weight 241 kg
0.96 kg/day Average daily gain 0.98 kg/day
685 kg Expected feed intake 684 kg
780 kg Actual feed intake 560 kg

The more efficient steer gained the same, but ate 2 20 kg lgss feed 2
than the less efficient steet?dIN Y NZ



Efficiency — more from less




The challenge

« The FCE concept has been clearly
established In beef, pigs, poultry, mice

« The measurements are relatively straight
forward with total mixed rations (TMR)
— Standard composition
— Low bulk (40 vs. 120 kg/day)

o Easier with animals that are gaining weight;
dairy cows mobilise and regain tissue

 Would selection based on a TMR apply to
forage? Probably not.

Dairy 2



14 kg DM Dairy



We know which cow produces the most but
which Is the most efficient in the herd?

The plan



Developing the plan

Interminable discussions between DairyNZ,
LIC and others

— We were unable to use existing information to
predict an outcome

Would a marker for beef work for dairy

Would efficient energy use for maintenance apply to milk
synthesis

How large would the divergence be?
Heritability of the trait
Genetic marker(s)?

 Little option but to measure it
e Get funding



The plan

Agree on cow breed and genetics (BW)

Purchase new born and measure efficiency In
weaners aged 5-8 months (pre puberty)

Use a dry forage - Lucerne (alfalfa) cubes

Construct a feeding system - yards and electronics
— 28 pens and measure 5 groups of 220 over 3 years

Eight animals are fed from one feeding station with
automated weighing and electronic ID

Measure intakes and live-weight gain for 50 days
Measure live-weight 2-3 times per week
Calculate efficiency for each calf



Cubes — 400t @
US$590/t plus
unloading,
transport etc



The plan

e Funding success
— Feed is 50 - 60% of farm input costs

— Rapid dissemination of the trait via artificial insemination

— Use of ‘modern’ technologies; DNA markers;
electronics,

— Potential for training graduates
* The biochemical basis of efficiency suggests it will
effect maintenance, growth and milk synthesis
— Select lactation efficiency on the basis of daily gain
o Differences will be less than that for beef
— 50% of New Zealand beef has a dairy origin
e Garry premature ageing



The plan

Start with weaners aged 5-8 months
— 1000 in New Zealand
— 1000 In Victoria, Australia

Must determine efficiency when fed a forage

— Cows need to produce well on a pasture diet

— Intake can not be measured accurately enough when
grazing pasture; pasture composition changes

Match efficiency with a DNA marker

Measure methane emissions, nitrogen
partitioning and the rumen microflora on the first
group of divergent animals — Jane Kay
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The feed efficiency facility in Taranaki





















Eating the Lucerne cubes






Intakes from the first group

Less efficient

More efficient



Progress to date

Retaining the most and least efficient 15%
Second cohort nearing completion

Methane measurements to be made on 8
most and least efficient animals in 2 weeks

— At AgResearch; Jane kay, Cesar Pinares

— Behavioural and other studies to be evaluated for
a masters degree (Talia Green)

Methane measurements repeated when the
heifers have calved

Rumen fistulation for digesta samples for
determining microbial profiles

— (Peter Jansen, AgResearch)
Nitrogen partitioning



Checks and balances



Covenants

« Efficiency must not reduce milksolids
production or milk protein concentration

e Selection should not result in excessive
mobilisation of body tissue

e Lactation curve should ensure efficient cows
are ‘stayers rather than sprinters’

 No negative effects on reproduction or other
traits



What will be gained?

* Increasing the efficiency of the national herd
by 1-3%
— Removal of inefficient animals
* An elite group to use for further improvement
— Manipulating the rumen micoflora
« Easy identification of efficient beef cattle
— Half our beef has a dairy origin



Constraints to improved FCE

» Failure to obtain a useful marker
e Uncertain heritability (h2 =0.16 -0.42)
 Reduced genetic gain in other traits

« Assumption that efficient feed use for gain will
apply to lactating cows
— Lactating cows do use energy for maintenance

e Associated ‘negative’ traits (e.g. fertility)
e Rate of dissemination through out the dairy herd



Feed efficiency Is all in the jeans

we just have to find them

Thank you



Feeding pattern 2%

Body composition 5%
Activity 10%
Digestibility 10%
Heat increment (digestion, efficiency ) 10%
Stress, Protein turnover, metabolism

(nutrients absorbed; Na/K leakage? ) 37%
Unaccounted 26%

From beef cattle; Richardson & Herd, 2004



Not efficient

Efficient



Both DairyNZ and FRST will fund the trial over 6
years

Other animal industries are embracing the feed
efficiency concept

This Is a major advance in selection; feed
efficiency is not captured by BW, BV etc.

Gene markers
— Easy to identify efficient individuals



How big are the differences?

rates of digestion in the rumen: 20%
energy loss to methane: 15%
rumen capacity: 30%

nutrient supply 10%?
— amount and type of VFA
— bacterial efficiency and growth

— down stream effects on efficiency of utilisation:

costs of acetate removal, in sufficient propionate and excess
ammonia






