Main findings from project SFF L12-083 - The effects of a probiotic supplement
on growth, feed conversion and general health of dairy calves

A report for farmers

Yes, we know you prefer short paragraphs and get-to-the-point statements but a short paragraph would
not do justice to the work of the Ag. Board and volunteer farmers here. Please read during some office
time. We'd be keen to hear your responses. We will need your support to convince DairyNZ to give us
some more of your money to pursue next steps.

We believe that we have made huge progress in developing an understanding of the effects of a
probiotic supplement on the weight gain of neo-natal calves.

Our key objective was to collect a credible set of data from real, on-farm situations so that New Zealand
farmers had that reliable and transparent data to set against previous anecdotes and observations.

We certainly wanted to give farmers reliable and transparent data beyond the two small-scale trials'
that have been the benchmark in New Zealand research with probiotics until now. We collected hugely
more reliable and significant information than any previous trials with approx 300 calves, ten
replications and under a variety of on-farm conditions. If any other independent work has been done
that gets anywhere near the achievement here, we certainly would like to know about it.

The Statistics Report on the project included
two initial analyses and an independent
review and analysis by Lincoln University’s top
statistical consultant. This analysis shows that
there is a positive effect of the probiotic
supplement, and that, on the trial farms, it
appeared to improve the weight gain of neo-
natal calves by up to 57 grams per day. This
effect was not seen on every farm. This result
appears to align with previous scientific
knowledge that the particular farming system

is a hugely important determinant of the
effectiveness of probiotic supplementation.

The farm which showed no gain from the use of the probiotic supplement was the farm with the most
experienced calf rearer, with long-established systems and, most significantly, where the calves stayed
in their pens for the 7 weeks of the trial. On the other two farms, calves experienced more stress in
terms of their transition to grass within the 7 weeks, and also more challenging wet and cold conditions
in their sheds and on pasture. These two farms showed average weight gains of 39 grams and 57 grams
respectively.

! While NZ companies such as Donaghys or Queen of Calves presented trial data (Margerison 2007) showing
improved weight gain in calves, these trials are limited since they use small numbers (15-20) of animals. Also, the
Queen of Calves trial was not under field conditions while Donaghys’s (trial data on www.donaghys.com on 12
January 2011), failed to control for birth weight, a major determinant of future growth.



http://www.donaghys.com/

Our three trial farms all had different calving procedures, meal intakes and practices, so the variable
results are not surprising. We tried very hard to follow the project design, and there should not be an
expectation of laboratory quality data from this project. We were obliged to fit in with the farming
systems of our supporting farmers — like complicating the design by having calves move out of pens and
on to grass pasture at various stages. We believe that this, in fact, adds strength to the data. We have
collected reliable weight-gain data from real-world farming situations. We believe this will mean more
to farmers than artificial, laboratory situations.

We believe that we have successfully followed the co-operative model that is espoused by government
for research and development programmes. We have farmers involved considering the aims and
managing the project, we have consulted and followed the advice of the levy supported body DairyNZ,
we have co-operative links with the commercial developer of fresh probiotic product, we have sought
independent advice on the statistical variation observed, and we have interested a variety of scientists
in the subject and its opportunities.

We had what we now understand were unrealistic ambitions to make health and behavioural
observations to add to the weight data. The increased work involved in collecting weight data (as
advised by DairyNZ) largely swamped out these considerations. No reliable data was collected on
scouring and anti-biotic use for supplement and control groups and there was no clear observation on
any of the three farms that either group showed more or fewer signs of overt health situations.

Having said that, 10 calves from control pens died during the trial and 2 died from the supplement pens.
This is likely to be statistically not significant, but it is interesting and worth further study.

Behavioural observations were also inconclusive. On two of the farms there was no observed difference
in the behaviours of control and supplement groups and on the other farm the main calf rearer noted
that the supplement calves were easier to handle. This would be very difficult to support scientifically.

The weight data collected from the three farms was
not analysed by the statisticians but we believe there
was an interesting situation on one of the farms. We
believe that here calf meal data was reliably collected.
This farm has three different weight classes in three
replications. In the larger weight class (birth weight
over 40kgs) the supplement calves appeared to eat
21% less calf meal than the control calves but still put
on weight at the same rate. In the middle weight class
(35-40kgs) the supplement calves ate just 7% less for
equivalent weight gain. But in the smaller weight class
(under 35kgs) the supplement calves actually ate 19%
more calf meal.

No one trial can ever be conclusive about any new
technology, but we believe that there is considerable
positive indications in this project for the industry to

consider further work with probiotic supplements.



This work could include:

e Under what farming circumstances do probiotics work best (is this when the animals are
stressed — at feed transition or during harsh weather events?). The penned calves in Farm 1 did
not respond to probiotic treatment. Is it a coincidence that it was the only farm that only fed its
calves a meal preparation and no grass?

e Do probiotics decrease feed intake
and improve feed efficiency in non-
pastoral systems and does this vary
by weight class?

e Isthe composition of the meal
relevant in determining where
probiotics do best and where they
appear to have no effect?

e Can we identify reliable links
between calf scouring, other
disease and even death rates and

probiotic treatment? Do probiotics
effect pathogen colonisation of the
gut or rumen and allows an animal
to resist infection?

e The mechanics of what probiotic supplements are doing in the gut — do they affect rumen
development and rumen activity? The mechanisms of how probiotics work are poorly defined in
stock animals and what little science is available is derived from rat and mice models (no
rumen!).

e Do probiotics change the protein metabolism and ammonia transport in the lower gut by
acidifying the gut? This would have important consequences for nitrogen partitioning which in
turn effects how much nitrogen ends up in the urine.

e Would probiotics be a useful tool to reduce the damage caused by E-coli, esp. E. coli 0157:H7
and paraTB which causes Johnes disease?

e Do probiotics affect calf survival? The relative death rates of control and supplement calves is
interesting but it is unknown if this is the result of treatment. To test this would either require a
very large on farm survey measuring the odds of survival or a challenge experiment that
deliberately tries to make calves sick and tests if probiotics improves their survival.

We believe that these are all important issues for farmers. Even acknowledging that we have found out
that probiotic supplementation does not work in all circumstances, there are production gains to be had
if we can show robust answers to any of the above issues. These production gains could be without
further intensification and this is an important macro emphasis in the current New Zealand farming
situation.
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