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DAIRY SCIENCE

Meeting the challenges for pasture-based dairying

 In dairy cows milk production is commonly
expressed around the world without
reference to feed consumed

« Within breed high yielding cows tend to be
most efficient (Veerkamp, 1998: JDS 81)
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DAIRY SCIENCE

Meeting the challenges for pasture-based dairying

 However, efficient strains or breeds may
be overlooked
— Ahlborn and Bryant (1992: NZSAP 52).
Jersey farmlets more efficient in MS/ha

 |In order to fairly compare breeds of
different size, some account of liveweight
should be made
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DAIRY SCIENCE

Meeting the challenges for pasture-based dairying

Breeding Worth index

e Since 1996, feed consumed has been
accounted for in the calculation of
Breeding Worth (BW)

« NZAEL breeding objective: “identifying
animals whose progeny will be the most
efficient converters of feed into farmer
profit”
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DAIRY SCIENCE

Meeting the challenges for pasture-based dairying

Breeding Worth index

 BW includes feed costs by approximating
maintenance requirements using
liveweight BVs

« BW is fundamentally a genetic measure of
gross economic efficiency:
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DAIRY SCIENCE

Meeting the challenges for pasture-based dairying

Genetic gain in milksolids and liveweight
pre- and post- BW

Milksolids Liveweight

1986- +19.7kg  +15.5 kg
1996

1996- +25.1 kg +3.1 kg

Harris et al. (2007) AAABG
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MWMeeting the challenges for pasture-based dairying

Yield of MS per tDM (calculated using BVS)
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Meeting the challenges for pasture-based dairying

Future genetic gain (theoretical)

* \We can use genetic parameters to
calculate future theoretical responses to

selection under current breeding scheme
designs
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DAIRY SCIENCE

Meeting the challenges for pasture-based dairying

Future genetic gain (theoretical)

Trait

Protein (kg)
Fat (kg)
Volume (1)
Liveweight (kg)

Total longevity (d)
Fertility (%)

Somatic cell count
Body condition score

Response
14.6
18.5
372
-0.8

+14.1
+0.4
-0.1
-0.02
98.9



Considering the impact of selection alone,
what could be average performance?

Current cow Cow born in 2017
BW = 103 BW = 202
325 kg MS/yr 358 kg MS/yr
454 kg Iwt 453 kg Iwt
4.2 t feed 4.4 t feed

76.8 kgMS/t feed 80.7 kgMS/t feed



Considering the impact of selection alone,
what could be average performance?

Current cow Cow born in 2017
BW = 103 BW = 202
325 kg MS/yr 358 kg MS/yr
454 ki 7% improvement in gross efficiency
4.2 t feed 4.4 t feed

76.8 kgMS/t feed 80.7 kgMS/t feed



 Ambitious target of
improving FCE by
20kg/tDM in 10 years

« Actual through current
animal breeding

strategies: maximum
of 4-5 kg/tDM



What else can be done?

e Optimising feeding strategies and
qguality of feed
e Genetics:

— Genomic selection tools could Increase
the rate of genetic gain considerably

— Selecting for metabolic efficiency



What Is metabolic efficiency?

COW A COW B
325 kg MS/yr 325 kg MS/yr
454 kg Iwt 454 kg Iwt

4.2 t feed 4 t feed



COW A COW B

Cow B Is a more efficient converter of feed into milk

77.4 kgMS/t 81.3 kgMS/t



 If these differences exist, then they are not
currently captured in BW

* Residual feed intake: energy intake minus
predicted energy intake

"The actual energy intake of an animal after
correction for the energy calculated to be
needed for the observed values of
maintenance, production and body condition
score change" (Veerkamp et al., 1995)



Genetic parameters beef

Source Heritability
(s.e)

Fan et al. (1995) 0.14 (0.12)

Herd and Bishop 0.16 (0.08)
(2000)

Arthur et al. (2001a) 0.39 (0.03)

Arthur et al. (2001Db) 0.43 (0.04)




Genetic parameters dairy

Source Number of Heritability (s.e)
records

Van Arendonk et al 360 0.19 (0.12)

Svendsen et al 353 0.00 (0.06)
(wk 2-12)

Svendsen et al 353 0.02 (0.08)
(wk 13-24)

Veerkamp et al 377 0.32 (?)

Korver et al. 417 0.22 (0.11)




* Inconclusive evidence In dairy cattle to
confirm there Is genetic variation

— Larger trials are required

— Our simulation studies suggest 2k may be
sufficient

— Disentangling body tissue changes from
apparent improvements in metabolic
efficiency is a major challenge In lactating
cattle



% impact in
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Summary

 Ambitious target for improvement in FCE
by 2016 (increase of 20 kg MS/t DM)

— Selection on BW will get us 25% of the way
— Better feeding strategies are also needed
— Genomic selection tools

— Genetic variation in metabolic efficiency or
RFI may potentially further enhance BW






Energy partitioned to milk relative to milk plus
maintenance (calculated using BVS)
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