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Cow check-ups
Using milk samples to predict
the health of dairy cows

Future forages for future climates
Using biotech to boost digestibility

Cool Cows
Heat tolerant dairy cows for a
changing climate
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Welcome

Welcome to this edition of Dairy Innovation News.
Since 2019, | have enjoyed the opportunity to use
my skills and knowledge in dairy research and
management as a non-executive director of the
DairyBio and DairyFeedbase research initiatives.

In 1993, | started my research and advisory career in the
dairy industry in Tasmania, followed by a move to Ireland
where | worked with a dairy company before starting my
own farm business advisory service in Ireland and the UK.
Since returning to Australia, | have developed and managed
dairy and broadacre grazing farm assets on behalf of
domestic and international investors.

My experience across a range of industries and geographies
has demonstrated to me that the Australian dairy industry is
actually a diverse group of industries, with different pasture
and feed systems, markets, and climate that result in a mix
of production systems. This means that the research and
development that is conducted on behalf of the industry
must be applicable to different environments and systems
for national significance. As a Board, we are adamant that
this research must translate to results on farms by making
more money and/or saving time for farmers.

DairyFeedbase projects have a keen focus on improving the
utilisation of resources to improve profitability. The projects
are on track and are matched by a strong emphasis on
adoption of their outcomes by Australian dairy farmers.
Productivity gains will be delivered through improved feed
utilisation, heat event management, and management of the
post-calving/early lactation period. Projects include current
ground breaking research utilising sensor technology for

a greater understanding of dry matter intake, quick and
accurate assessment of forage availability, the cost benefit
analysis of supplementary feeding for the fresh period,
validating strategies for heat events, and testing the effects
of genetics. Turn to page three to read about how the Cool
Cows project is working with the DairyBio program to
validate the Heat Tolerance ABV in Northern Victoria and

its effect on overall milk production.

The DairyBio future cows program has vastly improved the
reliability and relevance of Australian Breeding Values (ABVs)
that dairy farmers in every region rely on to improve their
herd genetics and profitability. Turn to page three to read
about how the transformational research has developed
technologies to make the Heat Tolerance ABV more reliable.
Alongside that work the future cows team has been busy
validating the tools they have developed that can predict the
health of dairy cows. Turn to page four to read about how
the MIR of milk is the first tool in a planned suite of tools that
could turn dairy cow management from reactive to
proactive. The DairyBio future forages program has
developed and is applying technologies that are
revolutionising the forage available for our environments,
turn to page two to read about how our research is creating
future forages for future climates.

As always further information can be found on the DairyBio
and DairyFeedbase websites which are updated through
the year.

Bryony Fitzgerald
DairyBio and DairyFeedbase independent director
Principal - CGM Advisory Pty Ltd
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Future forages for future climates — using biotech to
boost digestibility

DairyBio scientists are among the first in the world
to apply cutting-edge gene editing technologies
to improve the digestibility and quality of forages
such as perennial ryegrass. These improvements
can result in higher animal productivity.

‘Digestibility is a measure of how quickly forages break
down and release energy in a cow’s rumen,’ Agriculture
Victoria Research scientist Dr Daniel Isenegger said.

‘Improving the quality of forages our animals eat is about
increasing the uptake of metabolisable energy, which in turn
boosts milk production and animal productivity.’

Researchers at AgriBio in Melbourne and Hamilton
SmartFarm in West Victoria, have previously focused on
improving different temperate forages, including perennial
ryegrass, tall fescue and Italian ryegrass; however, the
changing climate has prompted a move towards warm
season grasses.

‘We have begun using gene editing
tools to improve warm season grasses
such as Kikuyu, Rhodes grass,
Paspalum and Brachiaria. These
grasses are important as recent
modelling suggests the grass species
that thrive in Australian environments
could alter under climate change.’

Gene editing is a group of technologies that give scientists
the ability to change an organism’s DNA, such as switching
off genes of interest involved in the biosynthesis of lignin in
plant cell walls, which makes plants more digestible. This
research involved establishing a gene editing platform for
forage grasses and applying a range of molecular genetic
analytical capabilities to a variety of grass species.

‘First we generate the edits, and that’s a really big deal

as this technology is still fairly new and it can be quite
technically difficult to achieve,” Daniel said. ‘Then we
generate the plants in tissue culture and grow them in the
greenhouse and test their cell wall composition. The end
goal is to breed elite forage grass germplasm; we are one
of the first laboratories in the world to undertake this kind
of research.’

The research is ongoing, but the team have so far
characterised hundreds of tall fescue and perennial ryegrass
plants and are screening and preparing the best ones for
breeding. ‘It is a huge task, it's time-consuming, and
requires a lot of scientific capabilities across cell biology,
molecular genetics and molecular phenomics,” Daniel said.
“We are the gene jockeys, we’re good at throwing in things
that change the genes, but then we have people in our
team who are skilled at analysing DNA sequences to
determine the genotypes, and we also need to work with
the biochemists to see if our intended changes result in
favourable phenotypes.”

Later stages of the research will involve field trials at the
Agriculture Victoria Research Hamilton SmartFarm to
examine plant growth, biomass yield, plant performance
and importantly herbage quality. This work is utilising the
research team’s previous expertise in gene editing in grains
— particularly in canola and wheat, as well as transgenic
technology of forage grasses, which showed that
downregulating the expression of certain lignification genes
in grasses improves dry matter digestibility and forage
quality. Agriculture Victoria Research is at the forefront of
pioneering gene editing technology and these tools and
technologies aim to improve animal productivity across the
dairy and red meat industries and increase food production
under a changing climate.

‘Based on our preliminary data, these technologies are
estimated to improve herbage digestibility by up to 30 per
cent, and research has shown improved digestibility and
nutritive quality of warm season forages could potentially
aid the development of future climate resilient varieties,’
Daniel said.
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Heat tolerant dairy cows for a changing climate

DairyBio research has conducted the largest
ever study on heat tolerance in dairy cows,
identified new genes associated with the
trait, and have tested an updated single
nucleotide polymorphism (SNP) chip which
could help farmers breed cows that maintain
milk production during hot conditions.

The changing climate is affecting both humans and
livestock. Agriculture Victoria Research PhD student
Evans Cheruiyot said methods that can identify heat
tolerant dairy cows are of increasing interest to scientists
and farmers, as dairy animals often reduce their milk
production when temperature and humidity rise.

In earlier research, Evans combined temperature and
humidity data collected from weather stations across
Australia with about 6.7 million milk production records
from Australian cows and found there is variation in how
dairy cattle respond to heat.

The research team also confirmed that the historical
emphasis on selecting animals for milk production has

resulted in a decline in the genetic adaptation to heat stress.

‘Dairy animals in Australia are becoming less adapted to
warm environments, this is a very important finding as this
trend needs to be reversed, particularly as temperatures
are going up under climate change.’

This research aimed to understand the genetic markers
that underlie the variation in how animals respond to heat.
The research team examined about 500,000 milk records
(milk, fat and protein yields) from approximately 30,000
Holstein cows, a 6-fold increase on prior comparable
studies, to identify new DNA markers for heat tolerance.

‘We used 15 million SNPs, DNA variants from the whole
genome, whereas previous research used less than one
million. Using such a large amount of genomic data means
we can confidently identify new markers.

The research team identified five new genes strongly
associated with heat tolerance, and they were able to
pinpoint the specific regions in the DNA that controls
this trait.

‘We discovered that genes associated
with the nervous system are critical
for heat tolerance. This is a new
finding and a key discovery; the
nervous system is important as it
connects the inside of the animal to
its outside environment.’

A breeding value for heat tolerance was released in 2017,

it has a reliability of 38 per cent. Milk production breeding
values however have a reliability of around 60-70 per cent.
Evans has already conducted follow-up research, which has
not yet been published, which involved adding new DNA
markers to the standard SNP chip.

He added around 10,000 markers to the 50k SNP chip
currently used in the industry, and tested it on 1,200
Holsteins, 6,000 Jerseys and 790 crossbreeds. The main
finding was the new set of SNPs improved the reliability of
the heat tolerance breeding value by around five per cent.

‘The importance of this research is these new DNA markers
can lift the reliability of the heat tolerance breeding value
and will help breed more heat tolerant cows.’

This research will provide farmers with tools to help
minimise the impact of heat on their herds, maintain milk
production during times of heat stress and create a more
resilient dairy industry under the changing climate.
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Cow check-ups - using milk samples to predict the health
of dairy cows

As a result of innovative research by
DairyBio, dairy cows could receive health
check-ups to predict whether they are at
risk of serious metabolic disorders through
using novel methods to test their milk.

During early lactation, when cows start to produce milk, they
are susceptible to a number of metabolic disorders such

as milk fever and ketosis, as well as various other infectious
and inflammatory diseases.

Agriculture Victoria Research scientist Dr Tim Luke said that
cow health during the transition period, the three weeks
before and after calving, is a major concern for farmers.

‘The transition period is when a dairy cow is at the highest
risk of disease; 70 per cent of all diseases occur during the
first 30 days of lactation, and many of those are in some way
linked to metabolic disorders,” Tim said. ‘For every cow that
is obviously sick, there are approximately eight silent
strugglers, so our research is examining how to identify

the cows that are more likely to get sick,” he said.

Current methods to diagnose these disorders involve blood
testing animals, but these tests can be invasive, logistically
challenging, and costly. This research involved using a
non-invasive method, mid-infrared spectroscopy (MIR),
which involves shining an infrared light through milk
samples. The first part of this research was conducted by
Tim as part of his PhD. He was the first in Australia to
investigate the use of MIR spectral data to predict the
concentrations of seven different metabolites in dairy cows.
His foundational work involved collecting samples from over
700 cows and developing prediction models which indicated
the MIR method could be used as an alternative screening
tool to blood sampling.

The second part of the research was conducted by

Dr Phuong Ho and focused on validating Tim’s models
using a larger data set of around 3000 samples collected
from 18 farms across Victoria and Tasmania from 2017
to 2020. These findings validated Tim’s equations for
predicting metabolites, and confirmed the method was
sufficiently accurate to provide useful information on the
metabolic health of early-lactation dairy cows.

Half of Australia’s dairy cows already
participate in routine herd testing
and many use MIR technology to
calculate the protein and fat content
of milk samples.

‘New applications for MIR technology are opening up new
opportunities and these results show herd testing could
eventually be used to diagnose which cows are going to
get sick,” Phuong said. ‘Eventually, we hope these health
check-ups could help farmers reduce the development of
these diseases, increase milk production and improve
animal welfare.

This research forms part of the new DairyBio program at
AgriBio launched in July that is focusing on improving
animal health and fertility in the transition period, developing
a suite of biomarkers, and building a reference population
for genomic selection. MIR could be used to identify cows
that cope better with lactation, which could reduce the
incidence of these diseases through genomic selection for
metabolic resilience. ‘This is a really exciting focus of our
research over the coming years,” Phuong said.
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