YOUNG-STOCK SPECIAL CALF MILK REPLACERS

Balance the protein

building blocks

The amino-acid ratio in calf milk replacers is now recognised as
key to maximising daily live-weight gains. We spoke to a leading
nutritionist to find out more.
TEXT RACHAEL PORTER
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ess can be more, particularly when focusing on
protein levels in calf milk replacers. This, explains
Cargill’s US-based nutritionist Jim Quigley, is
because it’s not about the amount of protein: “It’s the
amino acids – and their balance – within that protein
that really counts.”
He says that optimising the amino acid balance in calf
milk replacers has been the focus of Cargill’s research
programmes for quite a few years now. “Monogastric
nutrition – pig and poultry – has investigated aminoacid balance for many decades. And we’ve been working
hard to ‘catch up’ and emulate this approach,” says
Dr Quigley, who heads up the research programme.
The young calf is, after all, monogastric until it is
weaned. And the latest research means that calf
nutrition is ‘hot on the heels’ of developments in these
two monogastric livestock sectors. Calf milk replacers
(CMRs) are formulated, and often selected by producers,
based on crude protein (CP) content. “But what calves
actually require, for optimal growth, are specific building
blocks, or amino acids,” explains Dr Quigley.
The changing dynamics of rumen development as the
calf matures – such as microbial populations, rumen
activity, diet changes, and the actual flow of amino
acids to the intestines – are difficult to predict and the
amino acid requirements of young calves have eluded
researchers many years. “Pre-weaning, calves receive
nearly all their daily protein intake from milk or milk
replacer, so all of the amino acids required for growth
will come from this liquid diet. And this can be achieved
with a lower concentration of crude protein in milk
replacer,” stresses Dr Quigley. “It’s not a question of how

Jim Quigley:
“The latest developments
will allow producers to save
costs and optimise growth”
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much protein, but what is that protein made up of, in
terms of amino acids, and how are they balanced.
“Feeding milk replacers with an ideal balance of essential
amino acids will perform better than milk replacers
that are not supplemented and balanced, even if crude
protein contents are the same. And a good nutritionist,
selling a reputable CMR, should be able to confirm that
the milk replacer is balanced for essential amino acids.”

Maximising growth
While the initial focus, with regard to amino-acid balance
in calf milk replacers has been on lysine and methionine,
there are others that are crucial to calf development
and growth, including histidine, isoleucine, leucine,
phenylalanine, threonine, tryptophan, and valine.
“We’re looking for an advantage when it comes to
maximising efficient calf growth. The key here is to
supply the precise amino acids that the calf requires to
facilitate optimal daily live-weight gains prior to weaning
and to minimise waste,” says Dr Quigley.
“Amino acids, or protein, not utilised by the calf will
simply be excreted – as urea, predominantly in urine.
This has implications for producers’ pockets – it’s
literally ‘going down the drain’ – and it’s not good for
the environment. More precise calf feeding will help
producers. Many target daily live-weight gains of
between 700g and 800g per day to calve heifers at 24
months old. Buying the most expensive highest protein
CMR is no longer a guarantee of success. “So these latest
developments will allow producers to save costs and
optimise growth,” says Dr Quigley. “And they can do
their bit for the environment.”
There’s legislation in place that stipulates that producers
must reduce their GHG emissions and/or carbon footprint
yet. “And since it’s about reducing waste – in this instance
nitrogen waste that’s simply not being utilised by the calf
– it does have a financial benefit. So it can’t be ignored.”
Work has revealed, for example, that 30g of lysine per
kilogramme of protein is a typical pre-weaned calf
requirement. “Any more than that is a waste – the calf
won’t utilise it for growth and it will simply be excreted.
Most CMRs contain 100g of lysine per kilogramme of
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protein. That’s 70g more than the calf’s requirement.”
Ratios are important too – it’s vital that the calf isn’t
limited in terms of any amino acid. “A calf may require
30g of lysine in every kilogramme of CMR – and it may
be supplied. But if methionine, for example, or another
amino acid level is insufficient or ‘limiting’, this will
slow her growth rate.”
It’s the balance of amino acids, as well as the required
amounts, that promotes daily live-weight gain at a lower
concentration of CP in the milk replacer. It allows for
more efficient use of dietary protein, while reducing milk
replacer costs and the cost per unit of body-weight gain.
“The first trials that we published were in conventional
20% and 22% CP milk replacer feeding programmes. In
those studies, the same calf-weight gain supported by a
22% CP milk replacer without added amino acids was
achieved in calves fed a 20% CP milk replacer with added
amino acids.”
Producers have had access to Cargill’s research-proven
concept of amino-acid balancing, AmNeo, in the US for
several years. “Producers are seeing a good return on
their investment. In fact we’re about to launch the third
generation of this concept. The fine tuning of amino acids
is on-going, as we learn more about the role that each on
plays in calf growth. Our data showed that the second
generation of AmNeo resulted – across all of our trials
– in an 8% increase in daily live-weight gain for the first
two months of age. And a Spanish trial has shown that
for every 100g of additional live-weight gain up until
weaning, heifers produced an additional 313kg of milk
during their first lactation,” explains Dr Quigley.

Optimal balance
First-generation AmNeo is available and being used in the
UK and Ireland and, based on the research and commercial
experience in the US, the developments achieved with
the second-generation amino-acid based CMR should be
incorporated in the future. CMRs with an optimal aminoacid balance are often most cost-effective than products
with higher CP. “Higher CP percentage CMRs tend be
more costly than the amino-acid balanced CMRs that can
actually contain less CP. And feeding these can be more
targeted, which also contributes to reduced feed costs.
“Our work with producers have shown that a 24%
CP CMR can be more efficient at achieving optimal
calf growth rates compared to a 26% CP CMR, which
is, typically, more expensive. So it’s well worth
‘interrogating’, rather than blindly purchasing the
highest CP CMR that you can afford and assume that
it will give you the weight gains you need to hit a
24-month age-at-first-calving target.”
Instead, he advises producers to look beyond the quoted
CP level, and find out about the protein or amino-acid
quality – not quantity. “If you want results, ask your
nutritional adviser for more information about the
amino-acid balance,” adds Dr Quigley. “You’ll optimise
growth rates and potentially reduce your CMR costs. And
you will definitely reduce waste and nitrogen emissions.
There are so many wins to be had, simply from looking
beyond the label and work with a trusted supplier to
translate what the label means in terms of amino-acid
supply and requirements.” l
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