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INTRODUCTION

lam a dairy farmer living and working in Co. Cork,
lreland. I am married with four children, one daughter
and three sons. My wife Katherine and I manage and run
our farm with one farm apprentice.

We own 90 acres of land and lease a further 16O acres
on which we produce 40O,0OO litres of milk, beef cattle
and grow 25 acres of maize silage.

ln these times milk provides the income and the beef cattle keep the grass down
and give us some exercise. We produce milk for the liquid trade in Cork City on a
year round contract basis with a premium price.

This has proved to be a profitable enterprise for us and many of our colleagues and
neighbours over the years. However, in lreland, almost all research on managing
dairy herds is based on seasonal milk production with no emphasis on winter milk.

Winter milk production is a very specialized operation with high costs of feed,
buildings and labor and normally, in lreland, is practised by larger dairy farmers.

There is a dearth of information on nutrition and Total Mixed Ration (TMR) feeding
of dairy cows, large herd management and fertility management of high yielding
Holstein cows.

These are the main reasons lchose winter milk production abroad as the subject
I wished to study. lchose to travel to California, Australia and New Zealand to
study this subject.

I chose to visit these countries because they all have vibrant dairy industries and
are renowned for their productivity. They are also English speaking Western style
countries where I felt I would get the maximum amount of information and also be
able to extract information on my own without interference or interpretation by any
outside bodies.

J

Grass grows on our farm for 10 months of the year and we rarely house our cows
for more than three months. However we supplement our cows grass diet for up
to eight months of the year with concentrates and silage of one sort or another.

I
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COUNTRIES VISITED

USA/CALIFORNIA

This is a state of over 31 million people living between the Sierra Nevada mountains
and the Pacific ocean. This results in a very intensive and lucrative food industry
growing and processing a huge variety of foods, making California self sufficient in
most things as there are no nearby competitors for any products.

Central Valley
Most agriculture is carried out in the Central Valley which is made up of the
Sacramento Valley to the north and San Joaquin Valley to the south, and lies
between the Sierra Nevada mountains to the east and the Coastal Ranges to the
west. The valley is about 500 miles long and up to 5O miles wide and as a result
of massive irrigation projects, it is a veritable 'Garden of Eden' growing a large
variety of crops plus huge poultry units, very large dairy units and beef feed lots
with suckler cattle on range lands on the sides of the valley. Milk production in
California is mainly for the domestic market with a high percentage of fluid milk and
it is for this reason I went there to specifically study nutrition, TMR, and herd
man agement.

AUSTRALIA

This country is huge! On many maps it does not look that big, but I discovered on
the Britannica Atlas, for example, the scale used for Australia is 1 : 6OOOOO while
for Europe it is 1 : 300000, immediately altering your impression of how big it
really is. To further compound the size of Australia, the centre is barren and mostly
empty, with people living only around the coasts, thus greatly increasing the
distances between places.

I went to Victoria in Australia with a brief stop off in Sydney to look at dairy farms
there, but they were virtually carbon copies of California, doing exactly the same
thing supplying the 4 million people in Sydney with dairy products.

Victoria
Victoria however ls different and Gippsland in particular reminded me of lreland,
even Cork.

The dairy industry in Victoria is vibrant, growing quickly and export oriented.
Melbourne is a city of over 3.2 million people and this provides a large domestic
market for dairy products. However, there are few specialist winter milk producers
in Victoria other than some large herds which split their calving season. lnstead
there is enough variation in seasonal milk production to supply the domestic market
all the year round. Victoria's 37000 farms contribute in dollar terms 23o/o ot
Australia's agricultural commodities from less than 3olo of the nation's land. The
gross annual value of Victorian f arm production is Australian I5. 5 billion and the
turnover of the Victorian food industry is Australian $13 billion. about 30yo of the
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country's total. Sixty two percent of all Australia's milk is produced in Victoria and
this is growing steadily.

NEW ZEALAND

New Zealand has long been held up in lreland to be the ultimate place for cheap
milk production, so I went there with heightened expectations. New Zealand has
been described as the lreland of the Southern hemisphere but some basic
differences between the two countries need to be sorted out.

New Zealand is four times the size of lreland with about the same
population; 3.6 million people.

The average farm size in New Zealand is 240 hectares while it is 28 hectares
in lreland.

It lies nearer the equator and has a more temperate climate than lreland
especially the North lsland where most of the dairy production is.

It has a large and very competitive dairying industry but its small population and
isolation from its major markets give a miserable milk price to its farmers and forces
them to be enormously cost efficient.

A typical dairy farm will only have a milking shed and a cattle crush, no winter feed
barring a few bales of silage, agistment which is contract grazing of young stock
or dry cows and strict rationing of grass. All this helps to keep the most efficient
farmers in business, but many are also quitting the business every year and their
farms are being absorbed into bigger units. Dairy farming in New Zealand is tougher
on both man and cow than in any other country I have visited. Cows in general are
thin, small and underfed. At the Ruakura research station they stated that they have
only adequate grass for their cows for three months of the year and ration grass for
the other nine!

There are winter milk herds in New Zealand near major centres of population and
like everywhere else they receive a much higher price, almost at European or
American levels to compensate them {or the extra costs. They depend mainly on
grazed grass and a split herd calving pattern to deliver an all year round supply of
milk, but they also feed whatever by-products they can Iay their hands on and
maize silage is now making an impact on farms with better land.

ln the conduct of my study ltraveled over 42000 miles by air and a further 4000
miles by car and road to visit and see dairy farms, processors and research
institutes in these three countries of Australia, California and New Zealand. I

interviewed over 30 people and spent two separate terms working on farmq in

I
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California and Australia to gain a feel of the business. All three countries differ
greatly but they are all extremely interesting, very motivated in developing their
dairy industry. Peter Baker, another Nuffield Scholar, in his report on 'Growing your
business' gave one of the base criteria for associating yourself with positive
thinking people and that was a noticeable trait of the three countries I visited and
of the dairy industries I saw. The people that were advancing and the people that
were making profits and building up their businesses and their industries were all
forward looking positive thinking people making the maximum use of research
findings in their country, applying them to their business and reaping the benefits.

6



CAL!FORNIA

without a doubt it is dre sBte in a country that really uses science to produce milk.
They have it down to a fine art. Henry Ford developed the assembly line for motor
cars in the uniH states and the Americans have also developed the assembly line
for milk production in California. Here the cows are housed year round, they are fed
huge volumes of bought in feed and produce massive amounts of milk.

Total Mixed Rations (TMR)
Without a doubt their strongest point is their Total Mixed Ration which they have
fine tuned and developed to the extent that it allows them to feed cows to their
optimum level. George Longfellow, a dairy farmer lvisited in California, spoke of
being able to feed a cow to appetite which would enable it to produce 50 liters of
milk a day. This is way above and beyond what we in lreland think we could feed
a cow to produce and it shows the potential that there is to improve the situation.
TMR ia absolutely scientifically based on the principles of:

you know exactly what your cow is producing,
you know exactly what it needs to maintain its bodyweight and
the balance to produce that milk.

They have analyzed every single possible feed available to them from feather meal
to alfalfa hay to chocolate bars, waste sweets, milk whey; in fact everything can
be included in a ration as having been analyzed, tested and assessed for its feeding
value for dairy cows.

They use computer programmes to formulate their diets. These are readily available
and not terribly expensive to buy.

They also use a nutritionist on every farm to inspect the animals on a regular basis,
again to measure all output and all other performance parameters and make
recommendations as to what should be fed. To understand how they formulate
their Total Mixed rations I need to explain some terminology that they use when
assessing their feeds.

They rank feeds on a system called Total Digestible Nutrients (TDN); the higher the
TDN, which is expressed in percentage terms, the higher the quality of the feed as
it has more digestible nutrients. They also measure the energy value of the feed and
they break down energy demand into three different categories.

Net Energy for Maintenance - NEM.
Net Energy for Growth - NEG.
Net Energy for Lactation - NEL.

Young animals use energy for growth and maintenance at different efficiencies, but
milking cows use energy for maintenance and lactation at similar efficiencies so
they catagorise the energy levels in different denominations. For example NEL is
defined as the energy contained in milk produced and this varies with the fat
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content of the milk. They set the requirement for NEL at O.7 4 mega calories of
energy for each kilogramme ol 4o/o butterfat milk produced.
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For example, from the above table it can be seen that a 600k9 cow yielding
50kgs of 47o butterfat milk a day needs 28kg of dry matter intake a day to cover
maintenance, milk production and a weight gain of 0.33kgs a day.

ln Appendix 1 I have set out the tables that give the analysis of the various feeds
used in the States to make dairy rations giving the TDN, the NEL and the protein
percentage, etc., f rom which rations are formulated

Dry Cow Nutrition
The Californian dairy farmer also places huge emphasis on dry cow nutrition.
Because the cows milk so efficiently, it is very difficult for them to put on live
weight in early lactation, then in mid lactation they aim to gain some body weight
and keep feeding the cows a very high quality ration similar to early lactation.
However, they do not want to exceed a condition score of 3.5 at calving which
they consider to be the optimum. Anything higher than that tends to cause
problems. lf it is lower than 3.5 the cow will be stressed a{ter calving with not
enough body condition to support peak milk yield. Cows will have fertility problems
and nutritional problems and they will be more likely to get sick.

One of the big things they do with dry cows is to feed or a mineral balance (an

anionic diet) to prevent milk fever.

ln California dairy farmers are concerned and pay serious attention to the problem
of milk fever, known to every dairy farmer wherever the location.

While only 5o/o - lOYo of cows suffer from clinical milk fever, it is estimated that
50% to 65% of cows suffer from sub-clinical milk fever causing significant drop in
milk production during lactations. This is thought to cost up to 10O gallons per cow
per year.

Normal blood calcium: 8 - 10 mg/dl
ln milk fever: 5 mg/dl
Sub clinical milk fever: 5 - 8 mg/dl

The average cow with sub-clinical milk f ever loses 1 00- 1 50 gallons per year.
Conventional thinking on prevention of milk fever was to feed cows a low calcium
mineral during the dry cow period as it was felt that high calcium pre calving
caused milk fever.

However, new research in the US indicates that it is high potassium in the dry cow
diet rather than low calcium that causes milk fever after calving. lf potassium in the

o

These analyses of feeds are used by all nutritionists to formulate dairy rations.

The net protein content of the ration needs to be I6.6olo made up of 38% UIP
(bypass proteinl and 620/o DIP (degradable protein).



diet exceeds 1.2o/o of dry matter then there may be a problem.

Looking at my own silage analysis for the past number o{ years, potassium levels
in the DM range f rom 1 .8o/o to 3.6%. This then would indicate the cause of my milk
{ever problem.

The Americans recommend reducing dietary potassium as much as possible by
changing feeds, but in an lrish situation, where silage or grass is the major dry cow
feed this is not possible.

Dietary Cation Anion Diflerence {DCAD}
The other strategy they recommend is the implementation of the Dietary Cation -
Anion Difference (DCAD) concept or anionic salt supplementation.

Before I begin to explain DCAD, we need to understand some basis terms. lons are
molecules of a chemical with either a positive or negative charge. Positively charged
ions are called cations whilst those with negative charges are named anions, giving
their title to the widely used anionic salts.

Examples of molecules with a positive electrical charge are potassium, K 
*, and

sodium, Na*.

Examples of anions bearing a negative electrical charge are chlorine, Cl-, and
sulphur, S2-.

It is the milli equivalent difference between specific maior physiologically active
macro mineral cations and anions.

Each of these macro mineral ions has a significant influence on the acid/base status
of a ration.

To calculate the DCAD in milliequivalent difference/100 grams DM the equation is:

(% Na in diet DM divided by 0.023) + (% K in diet DM divided by 0.039)
(o/o Cl in diet DM divided by 0.0355) +(% S in diet DM divided by 0.016)

The divider in each case being the milliequivalent weight of the ion, for instance the
milliequivalent weight of sodium is 0.023.

This calculation needs to be done for the basic feed of the cow to determine
whether it is anionic or cationic. When this is known it is possible to formulate a

mineral mix to be fed that will ensure that the total ration is balanced to be anionic.

'10

UNDERSTANDING DCAD:
DCAD stands for Dietary Cation Anion Difference.

The macro mineral cations concerned are sodium and potassium whilst the anions
are chlorine and sulphur, bearing the charges shown above.
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The recommended target DCAD is -1O to -1 5 milliequivalent /1O0g DM.

This range affords a margin of safety when you do not have complete knowledge
about the potassium content of all feeds given to the dry cow. e.g. grazed grass.

HOW DOES DCAD WORK?
When a cow is on an anionic diet a mild metabolic acidosis is produced. This causes
no health problems for the cow, but it does elicit physiological responses. Mild
metabolic acidosis causes a lowering of blood pH and compensation mechanisms
are triggered in the kidneys and bones to correct blood pH. ln the process bone
calcium and phosphorus are mobilized. Also the absorption of calcium from the gut
of the cow is enhanced. This sequence of metabolic events Will continue as long
as the cow is on an anionic diet.

Therefore, higher blood calcium concentrations are maintained and metabolic
machinery to increase blood calcium at calving is readily functional. The end result
of all this is a very dramatic reduction of milk fever and subclinical milk fever in
cows on an anionic diet.

The dairy herd lvisited at Cal Poly University was being treated with an anionic diet
lor the last two weeks before calving and they had experienced a dramatic drop in
clinical milk fever to less than 37o.

They had adjusted their cows' diet to lower the potassium level and then fed a

mineral mix o{ the following:

1 60grams CaClr. calcium chloride
9Ograms CaSOo, calcium sulphate
90grams MgSOu. magnesium sulphate

This came to a total of 340 grams per cow per day and cost about i 4p. The main
problem with this mineral mix is that it is unpalatable and needs to be mixed with
a carrier such as barley or molasses.

The lecturer at Cal Poly, E. Jester, suggested mixing it with 2-3kgs of barley and
feeding it for the last two weeks before calving. This meant that as well as being
on a anionic diet the cows were also being introduced to concentrates which would
ease the transition from dry cow to milking cow diet.

The mineral mix listed above fed at 340 grams a cow supplies 7B grams of calcium
a day, but if it is compatible with a DCAD of -'l 0 to -1 5 then the calcium supply of
the total diet should be increased to 1 50 -180 grams/cow/day. Where this is not
achieved results from an anionic diet are much poorer.

Some other factors that need to be considered are that the total sulphur DM in the
diet should not exceed O.4% and total magnesium likewise not to exceed O.4o/o oI

' diet dry matter.
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SUMMARY
The DCAD concept is a potentially beneficial nutritional management strategy for
late pregnant dry cows which can help reduce clinical and subclinical milk fever and
other associated problems in the fresh calved cow.

However, to implement it properly you must know the sodium, potassium, sulphur
and chlorine content of the cow's total diet in order to formulate a proper anionic
salt supplementation. This formulation will be easiest to implement and most
successful when the potassium content of the diet is low, 0.65o/o to 1 .1 7o of DM,
sodium content is 0.1olo - O.18o/o DM and calcium intake is 150 to 18O grams/cow/
day.

OBSERVATIONS
I believe this concept has great benefits for lrish farmers, but it needs to be
implemented by professional nutritionists who understand it. lthink the biggest
problem we face in implementing it is the high potassium content of grass and
silage in lreland. ln most cases grass silage makes up the total diet of dry cows and

this would be very high in potassium, 2 - 3.5olo when it should be 0.65o/o to 1 .1lo.
We, there{ore, need to consider perhaps changing this diet as it would be quite
difficult to balance it to become anionic.

ln this way, if the cows were housed, we could analyse all their feed and do an
accurate calculation of DCAD and formulate a mineral mix accordingly.

The costs of milk fever and subclinical milk fever are substantial. lf we can
eliminate or greatly reduce their incidence, then we need to do so. One study in the
US found that a treatment costing 5 dollars yielded 50 dollars worth of extra milk,
not counting improved health and fertility. This is too big a benefit to ignore and we
must pursue it and make it work for us.

WARNING!
The only problem lcame across with the anionic diet was in Australia where an
lrish man, John Roche, was doing research in Ellinbank research station in Victoria
on anionic diets and using minerals to reduce milk fever in cows on grass and he
was having very poor results. ln actual fact, in one trial that he did, he increased
the level of milk fever in his cows in the trial when he fed them anionic salts. To my
mind the conclusion in this is that where TMR is being used and the animals are
housed, not on grass, and you are in total control of their diet and you can
manipulate it correctly, the anionic salts will reduce milk fever. However, where you
are in a grazing situation and lresh grass makes up a large portion or most of the
diet, there is not enough research done, nor the technology available, to allow it to
be used safely and successfully. That limits its use in this part of the world.
However, it is still a useful tool for people with a system that it suits.

IZ

Straw, hay, maize silage, and poor quality grazing would all be low in potassium.
Maybe a case would exist for producing stemmy second cut silage that would be
low in potassium specifically for feeding to dry cows in the last fortnight before
calving along with some concentrates and these anionic salts.
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Most Serious Dairy Farmers in California Are Using BST
BST, Bovine Somatotropin, is a naturally occurring hormone produced by the
pituitary gland in the cow's brain, that co-ordinates the cow's metabolism to meet
the requirements of milk production.

However. through genetic engineering, scientists can now artificially produce large
quantities of this hormone. This has started a controversy that is raging throughout
the world over whether to use it or not.

BST is given as a 14 or 28 day injection which has a sustained release action in the
cow. lt increases milk production by 5% - 4Oo/o, but the average is 15% - 2Oo/o.
The response is variable and is very dependent on management. The better the
management and feeding of the cow the more likely you are to get a good
response. One farmer I spoke to in California whose management was poor had
used BST and did not get enough response to cover the cost. A second farmer with
better management using BST found increased yields of 1.3 gallons a cow a day.
It was costing him 75 cents per cow for the hormone and extra feed and he was
getting 1.5 dollars worth extra milk. He was quite pleased with it.

The animals treated with BST ate more and diverted more of the nutrients from this
food to milk production. The result of this is a significant increase in milk
production. However, the reverse was the case in the subsequent lactation when
BST treated cows had significantly lower yields than non treated cows.

Another problem encountered was that reproductive efficiency was impaired, that
is it took longer to get cows back in calf , especially in the first treated lactation. On
the health side, cows in the second lactation on BST had twice as many clinical
cases of mastitis and their somatic cell count was also significantly higher.

BST was legally approved in the US in February 1994., and by August 1st a very
significant number of Californian dairy farmers were using it. Their attitude was,
this is.iust another management tool and if it works for you use it, if not, don't.

One of the biggest fears of the dairy industry in the US was that the use of BST
would have an adverse effect on the consumption of dairy products. At the time
of its introduction, there was quite a bit of media hype and debate about it but to
date there has been no reduction. lf anything, consumption has gone up, but this
is probably the result of a very positive advertising campaign on the value of dairy
products, especially milk and cheese.

One interesting piece of information from a survey on people's attitudes to genetic
engineering, was that where there was a direct benefit to the consumer, either in
reduced price, enhanced shelf life or better flavour or texture, genetic engineering
was acceptable. However, where it only led to increased profit to the producer, as
with BST, they had reservations and doubts about it!

I conclude that BST has a role to play in milk production, but it must be used
selectively. My recommendations for its use are as follows:

IJ



Do not use it on 1st lactation heifers as it will not give an adequate return.

Use on 2nd lactation cows and then skip the 3rd lactation and use on the
4th lactation and every other lactation thereafter.

BST is ideal for cows that are in their last lactation before culling as they
will milk out very well.

BST has slight eflects on reproduction but not of major significance and no
more than is often experienced with heavily milking cows.

BST given to maiden heifers may accelerate their growth rate but also
possible mammary development.

BST is of use only in herds with excellent management. lf thejob is not being done
properly and on a high level of nutrition, BST will not have any effect.

To travel through California, one could only be enthused at the level of activity
there on dairy farms, at the level of science being applied, at the level of
understanding they have developed of their cows. However, milk production there
is based to a large extent on using by-products from other industries, fruit,
vegetables, brewing, cotton, that produce large supplies of suitable material. lt is
based on double and triple cropping of land for forage with maize silage and wheat
silage, with oat silage, with soya beans, with alfalfa hay harvested up to seven
times a year. They have an excellent irrigation system that allows them to do this
on very good land, on very good soils and at a very large scale. The amount of
information from this part of the world that can be repatriated to lreland or the UK
very much depends on individual circumstances. lt is probably more relevant to
liquid milk production than it is to seasonal milk production.

14

Wait until the cow is in-calf and past its peak of production as BST flattens
out the production curve and gives a much longer production life to the
animal.

Management and nutrition are vital to the success of BST. lt is doubtful that
a grass diet alone would give enough response.

Without a doubt California provided me with a vast amount of information on
feeding cows. lfound one book extremely useful that I bought in the University
while lwas there. 'The Nutrition Requirements of Dairy Cattle', published by the
National Academy Press in Washington DC. lt contains a treasure trove of
information on TMR, on understanding how a cow's digestive system works and
on feeding the animal properly in a TMR regime. I would recommend this book to
anybody who is interested in further investigation of the systems outlined in this
report. lt is not expensive.

!
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AUSTRALIA

As lmentioned in my introduction, Australia is a huge country. lt covers an area of
3 million square miles with a population of 18 or 19 million people. I visited dairy
farms near Sydney and then spent most of my time visiting farms in Victoria. The
farms near Sydney are carbon copies of Californian feedlots using TMR and were
of vast scale.

I visited Paul Moxey who is the vice president of the New South Wales Dairy
Farmers' Federation. He had 800 cows averaging 8,0OO litres. Twenty five percent
of that was a liquid milk market and 75o/o was creamery milk. The liquid was
earning 50 cents per litre, and creamery milk 20 to 30 cents pir litre depending on
calving pattern. They were using an lsraeli self loading feeder wagon that cost
A$260,000 and feeding a ration that was typical of California, alfalfa hay, maize
silage, hominey meal which is a type of maize, maize meal, wheat, rape seed and
cotton seed. The animals were housed all year round apart from some little bit of
grazing by dry cows.

Paul Moxey was building a new 2000 cow dairy unit, 2 hours west of Sydney. lt
is going to cost them the best part of A$ 10 million to get the unit up and running
and he saw this as the future for Australian dairy farming where he was, on the
outskirts of Sydney. Land near the city was becoming too valuable and was going
to be used for housing and factories and he was relocating to a more rural location,
more removed from the population, where land was cheaper to acquire, where
regulations were probably less strict, where visibility would be a lot less as well.
We have the same problems in every part of the world!

Victoria, however, is a very different style of dairying, here it is pasture and grazing
based. Their cows are out all year round on good land, with extended grazing. They
move their cows onto another farm when they are dry to give the dairy farm a

chance to rest and grow more grass. They bring the cows back onto the dairy farm
in the spring when they begin to calve and put them on grass straight away.

lvisited Terry Hehir who is a Nuffield Scholar and is milking 8O0 cows. They were
just going dry when I got there and he was heading off to Oueensland on a months
holiday. Terry and many of the other people I visited in Victoria are what I would
call hard chargers. They are pushing ahead at maximum capacity to grow their
businesses, to expand, to enlarge. The WTO is going to give them massive
opportunities in the future. The more trade in dairy products and food is liberalised,
the bigger advantage it is to them. When you consider they are selling their milk for
about 45p per gallon, or 10p per litre, they can still make f 1 50 per cow profit.
With no limit on the cows they can keep you can understand why they firstly want
to see WTO sponsored liberalisation of markets continue and secondly, believing
that it will continue, why they are expanding so rapidly.

A very noticeable thing about these people is that they are so committed that they
are diverting most of their capital into land and their cows, living in small houses,
driving economy type cars and really planning for the future, investing now for long
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' term benef its.

Terry Hehir is based near Kyabram and as they suffer from droughts in that part of
the country they use irrigation extensively. lt is probably the main restriction on
expansion in dairying, and the farm is worth very little without an adequate
irrigation water quota which has to be purchased and managed throughout the year.
Sometimes they also have to feed hay in a severe drought when grass just won,t
grow. They feed quite a bit of grain but when you consider that grain is very cheap
and about f6O per tonne, it is easily done and it returns a nice profit to them.

Further south in Victoria, down near Melbourne and even south of Melbourne in
Gippsland, lmet some other Nuffield Scholars, Max Jelbert, Peter Notman and
Graeme Box. Max and Peter are also milking cows.

The thing about Victoria is that practically all the milk production is seasonal. Apart
from a few big operators who split their herds calving pattern to supply some
winter milk there is no identifiable core of liquid milk producers in Victoria. lnstead,
any farmer who supplies milk during the winter gets a portion of the fluid milk sale
of the factory he supplies and this enhances their milk price. lt is a very different
scenario to the situation in lreland and less beneficial to farmers and more difficult
to manage for the processing industry, but that is the situation as it is.

It is quite obvious in Victoria that they were envious of the large liquid milk quotas
enjoyed by dairy farmers around Sydney. They had targeted this market as a high
priced outlet for their milk and there was an intense political lobby to dismantle the
quota system that operated around Sydney and to allow Victorian dairy farmers to
supply milk at a much lower price.

It is a pretty intense battle between two groups of farmers, one group trying to
protect the industry they had established over a long period of time and the other
trying to break into that market. Shades of lreland or the UK!

ln Gippsland there is no requirement for irrigation. The climate is very benign
towards dairy farming. They have adequate rain, good free draining soil and nice
rolling hills sheltered, very suitable for dairying. Dairy cows need no housing, grass
grows for 365 days of the year. lt just grows faster at some periods of the year
than at others and it needs good management. All cows are milked in rotary
parlours in this part of the world. On many farms a milking shed is the only building
oi any consequence. You will also have a cattle race and an Al shed, some level of
calf housing and maybe a feed pad that cows might be fed some feed supplements,
or silage during periods of low grass supply.

When you look at the dairy industry in Australia it is easy to see the risk it poses
to European dairy farming. Land is cheap and readily available there.

The climate is very mild for dairy farming in Victoria and one man spends most of
his time milking cows and changing paddocks, and very little time conserving feed
or disposing of slurry, or spreading fertilizer, or any of the other multitude of jobs

16



of
on
Ite
al.
1't
ap

ln
nd

rrt
ne
rd,

lle
nt
rlt

AS

lh
1e

to

to
er

ln

SS

ar
ry
lg
of
S,

)f
)d
)S

we find ourselves laden down with throughout the farming year in lreland.

The end result of all this is that the volume of milk produced per labour unit in
Australia and also in New Zealand is far higher than can be produced per labour unit
in lreland or the UK or in fact any part of Europe. Where housing is a pre-requisite,
where feed conservation is vital, and where slurry disposal is becoming an ever
increasing problem, we should keep all this in mind when we talk about free trade
and free access to markets and equal opportunity, because we certainly haven't got
equal opportunities to produce the milk.

The Australians are blessed with advantages far superior to the ones we have in
Europe. Our sole advantage is that we've got a high price for our product. Given the
Australian mind set, if they get the opportunity they will undermine that at every
chance given to them. They are quite happy to supply milk at 4sp/gallon or 10p/
litre. That will make money for them and Victorian dairy farmers don't mind if they
put Oueensland farmers out of business or lrish farmers out of business as long as
they can expand their businesses and produce more and more and more.

The one thing of note that I saw there and in California was the adverse effects of
irrigation. Vast areas of land in California, at this stage are poisoned with salt and
are able to grow nothing because of constant irrigation. ln certain areas of Australia
the water table has risen signi{icantly, with saline water coming to the surface, due
to deforestation and constant irrigation. This poses a long term environmental
problem for Australian dairy farming. That said. there is so much land available, it
will not be a major restriction in the immediate Juture.

This land is available not because it is virgin territory, but because beef and sheep
farmers are going out of business hand over fist at the poor prices they are
receiving for their product and these farms are being bought by dairy farmers and
being converted to milk production.

That is why I say Victoria is one of the areas of the world that pose a real threat
to European dairy farming and farmers.
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Land is making about f 1000 an acre and another f6O0 would get it ready to milk
cows on and they can sell up to 3,000 gallons an acre on an all grass diet and just
one tonne of grain. That is low cost milk production. One tonne of grain costing
f6O, delivered onto the farm, 3,O00 gallons an acre at 45p a gallon, and maybe
that done on 6O to 70 units of nitrogen an acre. Costs are extremely low and
output is extremely good.



NEW ZEALAND

There are specialised liquid milk producers in New Zealand with a split calving
pattern milking cows all year round on a system very similar to liquid milk producers
in lreland, using very similar cows with a typical milk yield of 6O00 to 7O0O litres
a cow a year. These farmers are all based near cities and large areas of population,
are well established with a long tradition of supplying milk and with a quota
contract for a liquid milk supply all year round.

The main difference between these farms and lrish farms is scale. They are all very
large farms milking 300 or 400 cows. Grass will grow for them all year round and
even in the depths of winter grass supplies 50o/o of the diet.

I visited a most interesting farm belonging to Charlie Roberts just north of
Auckland, milking 330 cows with an 8000 litre average a cow, feeding his cows
on grass all year round and double cropping maize with Tarma ryegrass. lt takes
him 12O days to grow a crop of maize which gives him 20 tonnes of dry matter a

hectare. He then direct drills in Tarma ryegrass, it is winter hardy and he grazes it
once every three weeks during the winter and early spring and he calculates that
he gets another 8 to 10 tonnes of dry matter a hectare from it. His total yield a

hectare is 3O tonnes of dry matter per year.

This is phenomenal output and very cheap feeding for his cows. He balances the
maize silage with brewers grains, a little bit of urea and he was also feeding waste
milk, returned from his local dairy. This diet was fed through a Keenan diet feeder.

That would be a typical system for a liquid milk producer in New Zealand, who
would not be using the New Zealand system, as we know it here in lreland, of
intensive grazing, but would be using the traditional lrish Moorepark system of
feeding cows. Maize silage is making a significant impact on the feeding regime
where the price for milk will allow it.

ln New Zealand all dairy activities are governed by the price of milk. For most it is
an extremely poor price. While I was there creamery farmers were getting 30p a
gallon or 6.6p a litre for their milk for an equivalent of 3.60/o fat and 3.3% protein
milk, but their milk was more likely to be 4.60/o fat and 3.8% protein giving them
a 40p a gallon or 9p a litre milk price.
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One could only be dismayed by the condition of seasonal milk producing cows in
New Zealand. They were thin, hungry and underfed. These are typical cows that
you would see in the fields in the winter in New Zealand. At Ruakura research
station where they are continually endeavouring to refine New Zealand milk
production they will concede with their present system they have adequate grass
for their cow for three months in the year and at all other times they are short of
grass and cows are rationed and restricted in their diet. lt is not a pleasant sight to
see a large herd of cows in the middle of winter restricted to a small patch of
ground grazed to the roots and still the best part of the day left to go and no more
feed until tomorrow.



Speaking to researchers and to farmers the system is under severe pressure. Dairy
farmers are going out of business in New Zealand every day of the week, some
dairy farmers are expanding rapidly, buying up other farms cheaply and integrating
them into their own business but the scale required to make a living from New
Zealand dairy farming is huge. The average farm size in New Zealand is 240
hectares. The efficient bigger operations are more. Now the target is for one man
to be milking at least 30O cows on his own. ln some instances one man is milking
400 cows.

Some of the more positive aspects of New Zealand dairy farming are the close
linkages between the research stations and farmers. Ruakura research station is
now independent with a budget of 12 million New Zealand dollars, a third of which
is contibuted directly by farmers, the other two thirds coming from government.
There are very good discussion groups in New Zealand. Farmers use them
extremely well to pool information. lt is a strategy to broaden their experience and
this is what is driving forward the dream of New Zealand dairy farmers. Their
commitment to these discussion groups is incredible. Their willingness to disclose
all figures and to expose themselves to the intense scrutiny of their peers is an
example of how discussion groups should really work and the results are
spectacular. lt is probably one of the main reasons why there is a viable dairy
industry remaining in New Zealand.

However, there are some serious problems down the road for New Zealand
dairying. De-regulation of the New Zealand Dairy Eoard is on the cards and there
is a serious risk that in the future processing plants or co-ops will not be able to
take all of the milk supplied by farmers at certain periods in the year. At present co-
ops are obliged to buy all the milk produced by dairy farmers. Under the proposed
new regulations this will not be the case and in instances where there is not
sufficient capacity to process all the milk produced a serious problem may arise.

Expansion of dairy farming in New Zealand has been phenomenal over the last ten
years when it has all but doubled. But for the New Zealand system of dairy farming
to be successful it needs good free draining land, good soil and plenty of it, but this
is running out. Dairy farmers are expanding to the fringes of the good land on to the
poor land into the South lsland and in Southland there are problems with soil
structure and pasture viability on some of the beef and sheep farms that have been
converted to dairying. There is now a serious question over whether there is long
term viability available to these farms or whether they will have to revert to a lower
density stocking rate to a more environmentally friendly form of farming than
dairying. Land has become very expensive and is now costing f40O0 an acre. For
good dairy land, while I was there, the price was beginning to fall back a little, but
it is still going to be E3O0O an acre and dearer closer to cities, where there is a
market for milk.

It is not possible in New Zealand to use grain to feed cows because the milk price
does not allow it. At the stocking rates they practise it is not possible to conserve
any feed on the dairy farm land and buying it in is too expensive. All of these
constraints make dairying in New Zealand a precarious business at times. lf the
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grass stops growing at a critical time of the year the cows go dry and milk stops
flowing and there is no more milk and no more milk cheques until the cows calve
again. There have been instances of I0O and 120 day lactations in herds.

It's a tough country for cows, it's a tough country for dairy farmers and it takes
tough men to survive in this environment. Cheap milk price demands cheap feed,
cheap labour, cheap buildings and everything is balanced on a knife-edge. For the
farmers that are doing it right they can make up to f 300 /acre profit in a good year,
but they have to be very good. Compared to Australia, New Zealand is going to be
limited in its threat to European agriculture in the future. lts ability to expand,
perhaps even to maintain its present level of production is in question.

One of the most distressing practices in both Australia and New Zealand is the
willingness of dairy farmers to induce cows to calve in order to achieve compact
calving. lf they want their cows to calve within a specified two month or six week
period and a certain percentage of those cows are calving later they will treat them
with drugs to induce them to calve or more accurately to abort. These cows will
then come in milk. lt is possible to do this because of the poor price for calves, the
poor price for culled cows and the low values of stock in both countries.

How long will this practice be sustainable?

Should we, as farmers in the northern hemisphere, quietly accept such practices
and acquiesce to milk and dairy products produced in an environment where such
practices are common place onto our markets? Should we oppose that milk coming
onto our markets? Should consumers in the northern hemisphere accept these
practices as a means of producing milk?

These are very serious questions facing New Zealand and Australian dairy farmers
and may in the long term have significant implications for, and impact on, milk
production in these countries.
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CONCLUSIONS

Without a doubt to travel abroad and visit dairy {arms in other countries and on
other continents is a most illuminating experience. My conclusions from this study
are divided into three parts.

lndustry

People

Competition.

lndustry
ln all the countries that I visited liquid milk is a very important product for the dairy
industry. lt is a high priced product with a premium image and is used to promote
consumption of other dairy products. lt is held in high regard as a wholesome
nutritious food which is fresh and local. All of this augers well for farmers. lt is
produced by specialist dairy farmers in countries like lreland and New Zealand
where the vast majority of milk is seasonally produced with the consequence that
Iiquid milk farmers receive a higher price for their milk. This price is necessary to
compensate them for higher production costs. These farmers are normally located
near large centres of population on good land with above average farm size and
have been in many cases in the business for generations.

The future outlook for this industry is good provided we can maintain the excellent
image of milk and retain our share of the market. lt is also important that farmers
keep up with developments in technology and management. At the end of it all a
profit needs to be made and for liquid milk producers this means a premium price.

People
The people involved in the dairy industry in the countries I visited can best be
described as youthful, enthusiastic, vigorous, forward thinking and highly
motivated, They see milking cows as a challenge which they obviously relish and
rise to meet. They are prepared to be innovative in their approach to milk
production, adopt technology where appropriate and are skilled in all aspects of
management. They view their farms as a business with good opportunities for the
future and are prepared to develop it and grow. Those that cannot keep up quickly
get left behind and get out.

Ouotas and production management have been features of the liquid milk business
with a careful matching of supply to demand to prevent either a surplus or shortfall
of milk which would distort the market. Liquid milk is usually produced and packed
locally and there is strong brand identification with the product. Grass is the feed
of choice but where or when it is not available by-products of the food and drinks
industry offer the next cheapest feeds. TMR has revolutionised the use of these
feeds and has greatly enhanced their role in feeding dairy cattle.
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Competition
I cannot leave this report without a comment on competition in world market terms.
Over the past number of years it has been the policy of the World Trade
Organisation to free up the trade in food products and it is its declared intention to
continue to do so. However I believe it is important to note that more than price
needs to be taken into account in this debate.

There is no comparison in the scale of farming between Europe and countries of
the New World like the USA, Australia or New Zealand. Vast tracts of land are
available to farmers in these countries at relatively low prices. There are far fewer
farmers in these countries than in Europe, where agriculture has as much of a social
role and impact as a commercial one. Far greater emphasis is placed on the
environment, animal welfare, food safety and traceability in Europe than in the New
World. European consumers are more demanding and conscious of these issues
than consumers in other countries. All these issues add to the cost structure of
European farms and need to be taken into account in WTO negotiations. lf this is
done then it may be possible to work out a system that will allow the small dairy
farmer in Austria with 12 cows and substantial government support to maintain the
environment and survive along with the huge dairy farms of the New World.
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o.{8
0_21

0.88
0.90
o.8r
0.57
0.?.r
0.{9

lJ.5
10.8
l3.I
E,i

28_t
t.3

BEL-T. SUGAR. Beto o sari,

noi&l prrr B cmqTs. sils[o

-04r. d€hvdEred 3-44
3.{tl
3-11

t.82
3.02
3.02
3.02

0.46
0.86
0.81i
0.86

0.51
0.81
0.8t
0.8t

t 3-1
9.7
9.9

l0.l

5l
,;6

0
0
0

9.r
99
8.1

95
62

{0
{5
30
62
06

I
I
I
0
I

ozi
028
029
030

3-m-660
4-00-66!
4-m-671
A.wa?2

n
9t

s2

036

u]7
038

BIOOD

BLUEGRASS- CANADA. Ida

-fr$h. carll' lqctallyc 2.i I
2.il

7t
il

2-00-763
r -2r-889

3.ts
3.t3

24

1.62
1.62

0.?6
0.?8

o..ls
0.llt

I8.;

1

?

05r

o:32
035
0,.36
0_.{3
0.12

a,

0{5
008 r-00-054 .,rgc

.,, 
S(

-FALFA. M?d4oso ntiua
:morl.deh]-drstaii, l5%,protdtii l-{ii-022 rilr'g0 rsg

-m€sl dehydrst.d. 17% prot€in l-0G023 S2 6I
,-m.aldehydlat€d,20%rproreifl l-(,0-09l .,32 62

-mcal deh)drated, 22% prorein l.0Z-SSI 9'l 6:
-nar. run.crted, early veSErrtire I,00-050 90 66 l.5I- 0.9r

,.1 .12

l5'5

s.60
9:69
2.i3
,:s5
2.91

-2.18'.
9.2i

.2-3t
rir!.$ r.

1 3.i
1.38 0.80
1.5!,, 0:9{

Llt

"1.33 " 0.sr,t

I 3it 0.61
...t.10 -.. 0.63
].s! .. 0.,-0.
150 0b9

0.7i
l13
18.0
22.4

'0.6{)

L3

20

:9
.0

3.00

3.04

2.33

. dehydiatd :'r

fon'3ft, h. hu l. a.l.lea.

BAHIACnASS. Paspahri'.^otahirl

-frsh

r-2&0!6 39

100-{23 S9

68

69

5t

-.t)

2-0G164 3(

0.71..

073

0.61 0.3t
... 0.so o..'i o.52" o.t6

05i

0.63

'1.90 0.i0 a.?5 8.9
0 3{ 0.I0 0..1.r .. 9.5

6i
.i!
55

0..r5
t.u
t.u
1.21

0.21
0.5i
0.57
0.5;

I,M
t.88
t.88
I.8a

t. t3
r.70
l.m
1.70

-ha!, su6-crred, e!.lr legEtatile 1-0O-?13

::hay, sun-cured;:lale vgaetrtjr?. l-20i!fi)
-hrv,sunrd'edills28.da!i 1-09:20?

2.38
2.:13

:[ay. suo'qued,rl9-,r2.dar! i. I 09-10, ]93 5-0

S'rslh
-hrr, sLrn-cured. 4L56 dlrs I-09-rl0 93 13

s,6s

L9i

0.97 0.:12

0.i, 019

:.1 l .0.1,i.

0.91 r. 33

0,19

0.09
rl'
'0.,r2 8,0

s-0Gs80 s2 66 
'.Sl 

2,45 l.5l 0.9! 1.50 0.@ 0.t9 0.63 ai.2

:)r-, -scdi,., BEET. ]I,IAIiCELS,
tiooarhiza

ii8J9 3.29 S.0€5-00.613 81 3.?{ 1.10 t.1lr.. ::.

.i2
69
63
56

t1 4

r6.6
It.6
s.5

'::f irsh; early vegetative.,,
::frcsh, &riy bloom ',

2.Wi77 )-Bt
200.??9 ,.:35

,-00.782

3,17
3io.l

I;08
L00

2,i8 0-&3,,36

.,, t 69,
.,. 1.60,

0.6.i
0.5442

0.49
0,,{5
038

0.;r
0.7{



Pni.

17.3
18.9
22-i)

93.4
20.0
18.0
li !
iii ,r

10.7

l3-5
10.8
l3.l
6.i
.t

t.3

95.3

] I,IJ

13..r
9.7
9.9

I0.r

8.9
s.5

16.0
r6.5
160

2.i
2.1
t.?

12.0

t8.?

THE NUTRITIONAL REOUIREMENTS OF DAIRY CATTLE.

Composition of Feeds Commonly Used in
Dairy Cattle Diets on a 100% Dry Matter Basis*Continued

DE
(M..1/lEJ

NE(; NI.:I,ME NEM
([tc!l/kd {t!..|/tg)

{EC NIJ- NtI'
(Morlrl {M.rlrlql (Il..lilh)

BNEIVEBS.CNAINS

-dehi:'i:;_it€d :,:al ,.
--\sefliriil

BNEWEIiS DruED YE.iis?_see
lXAST, brev.ri

BROME. tran&r spp-

-f .esh, €uly v.serru!€

-friih, niaturc

-ha!i.!un:cured, l.te leletsti!e
-hiiy;l.suri-cured, lalr lrloom

BLCKWIIEA']'. COII\1O\
) nlnP!nI t \dt\ittrIt:t:i

CA\OL.l NiiiAl- *.
nAPE. Bil _rn? si))

CAliRO t. Ddr.rr srt.

CASF]I)'I

-dehYdrsted (csttle)
CITRUS- Cltnat+p.

-iulpi:!ilage*pultlirb f incs, deLydated
(dri€d cdrus putp)

(lLOVEn.1I^SII{U r-il,i]xfi,

rei. car| rr;ttalLL:
it:r. sLrn cL:, e:l

(;t-o!Eii. cnt\1so\ r-:1,i::"'l

irl}iir. e!ri\ \.rt.l; t:. i.
hat'. srr L ,',',i

(:l.O! Lil. L..\Dl\If. i..r. li:,, ,

: resi:. r,.:l) ', .r.i"ii.lrlaI. *i.!..,.
CLOVER. RED. lii.rciian

ptota$e

-lresh, e:rly bkx,n

-frcsh. lull bloom

-hay. sun'currd
COCONUT. cras \ucilen

-rlii.ts,.mcal ne.h-!:ld lcop.a
meet)

-meats, m"l soi!-did (cipra
meal)

aoti\. D[\'i rLt i_o!\. z.d

rerial ;,ar: rrc,,rrr, so hus[s.
\!n-.rt..i irltn'rr. straw)

dsrilltr! sir!,,\. dehrdrakrt
disijllir (ra,,,. * sohbl6.

distilie.s \nluLL:. deh!drat&l
ea!s. sro,,da (.!)rn and L.oL

-crs s busk. silase
germ, hert wet,mili€d, solv-

-gluten, meal

-glxten, mst, 60%.prot€i,

-glulgn.rv brsn (.or!. glirten

-srain, crack.d

-grain. flalcd :

-grain, gound

-grain, high rnoirture

-grair, op.qut , (high-i)rlne)

-grittib"prduct (borniny feed)

2-01,3t.{
t-0r-313

2.91
256

0.68
0.6n

.n5..t

,5.4

3,t

88

ls.0
. 6.1
.i16-0
110.0

&9

26
55,
33

0.77
0.5r{
0.70
0.6{}

0.r9
050

J5t

057
058

05s
0€0

-r{Gss4
s-00-991

l-01"3?8

o.n
0.9J

0.d)
0

o.{9
0.6.1

o.2G

0.53

0.51
0.51

0.66
0.69
0.62

0.9r

0 8l
0.80

0.6tt
059

0
x)

0.u3
0.87

33s

9.9

3.2
23.0
25.0

i 0i.it5

5-0I-162

2.06 L.{0

1.5:

I $.r

2,M

0.111

l m

&3
89

l0
88

]E
li

l9
m

76
I

2
3

l7
70

72
8-l

8,1

#
0 3.2S

1.69
2.06

r_08
1.J0

0.92
0.68

66
58

63

l S0
l.3{)

3.m
2_87

3.96
3.

3.78
3.02
.3;60

3,88

1.53
'1. t5

262
2.40
2.00

2-20 890
l,01,328

2i8
2.51 200

0.&1
0.55

38
290

68

06I
{62
!f3

6*1

l"4rl

067
068
069

070
071

9'0I,413
24t4,s
1-01-415

3.04

2.43

t.6{)
1.1,1

1.57
l.{5

0
065

0
0

0.7r
0.66
0.56

0.86

0?3

i9..1
i4_6
IS.0

''22 4

23.1

5.Ot:E?' 9l

8t

r.28-233 50 2,21 1.78 0.97 0.42 l.ll 0,14 0.19 0.50

3.41 2.18
3.25 2.03

t-28.2U
$28-235
,2L2l.

2.2t
3.79
3.8E

1.78 0.9?
3.38 2.t2
3.47 2.18

0.42
1.45
1.5{.)

Lll
I.lIJ
2-U

0.19
0.66
0.68

2.M
L$l

50

8E

i4

3

5-2&/17
4- -23a

3.88
3.68

88
83

l.5n
L37

072
o73

014

p76

tn
a7a
079
080
061

'082

8
7

0
02&,AO

3

75

0.90
o.9{
0.87

,.65 l is
1.85 1.75

t.84
2.O4
1.96
2.W

69
@

3.38. 2.12
3.5i 2m
3 C5 20i

3.1i' r.9{
3-17 2-tA
3.34 

'.103.47: 2.t8
3.51 2.m
3.42,, .2.16

I t3
Llc

7.52

]..37

130

143
i.50

I

6

!,0€
2.01 .l..'.., 0.9s

0
0
0
0
0
0

l7-1
16.6
lt.o
9,s

25

1:52
.,:,1,1e

0.84
0.93
0.39
0.93
0.s4
0.91

tr.
..,..i 1.

s,0

ti7.2

Dn

(r)
TDN
(e6)F*d N@ D<nrnnn

a.cqEo!
2-00{s8 trisl

ll3.oo

0.5t
0.29
0..14

(irs

5-0r.ldl s2 66.:. i. r.0r 2t41t,l
5-09:l4t 21 66''r. r.91 2..19'

l.5r
1.51

1. 1:

1.0

Lfir
t.9.t

0.75
0.88

3-0r:2J-{ 21 78.r,..3..14 s.02 1.88 .:\,,A,1-01.23? 91 77r.,r 3,{0 2.S8pr,. L66 :1::r2

t.5l
t.

o.42
0.31

9.1.1

t4.9

t..
t.2l

0.83
0.64

l.{9
t-

0.ti5
0.58

17.0
t6.0

L57
t.47

0.97
0.88

155 0ll L {.i -i
I .fi 0.6; 0 .10 0 rr;r :: 0

0..t.{
0.9€
0.$1)

0.(x)
0.92

0.6{l
o_62

99.7
9.0

86
8S
.63.'

I.89.

21 69
26 61
89 55

92

,9I

1.99
2.06
r.0l

1.2d{9s
4'&44
4- 4r,1

:88
89
88

.00
90



THE NUTRITIONAL REOUIREMENTS OF DAIRY CATTLE.

Composition of Feeds Commonly Used in
Dairy Cattle Diets on a 1009o Drv Mafter Bxis-Continued.

TDn_
(a)

frE llE NEII NEG NEL l\EIl r_tc !lEl- t?in
lM.d/l*) {[rcrl/lr) (ilc.lll(d ([|ol/Ld (rlidl/rd (Molrlh) (Ik.lilh) (v..lrlh) ('it)

c

\

D$

{41F&d N{k fr€*n nrn

ertd,4l

5-01-6t? $3 78

lolv 5 07 872 9l i8

, sl.. 5.07473

l-06-132

3 02 l.5S t.2i

2.93 r.8, r .1.I9

-hullj
-see&. rv lint

-scdr. m€al meh-€xtd. 36%

-!eeds. Bed meh+rtd- .rl %

t-01-599
5-01-6t{
s,0t-
5-01-625

3.83

2.80

0.78
2.11
9.41
I.;3

0.25
1.69
L69
t.1 I

o.ll
0.n
o.ii
0.50

0.45
t.0l
L0t
0.76

9l
92
rx)

6l

58

4A

9l 33

l. l0
0i9

08;

0.83

0.81

0.81

i 1.3

45.G

46.9

l
0
0
9

4s6
2i

22

d5
96
96
73

0.3s
t.t0

100

l0l

102

1l{

l15

2. t3

1.69

l3;
1.25

0.90

1.38

1.30

1.06

0.61

0.57

0.41

19.4

t2_4

10.5

0.5

66.7

68.9

har. srin.c.,rrcd
DI:TIl-I !-RS CEil\S se. (lOli\

SC JlL] I] L \I
lr,,\ tS 4\D OILS lnot exceedins 3'.1

*lat, animal, htdrollzed
ist. nrioe {lard)
oil. soJ bean

Irr:s(ll]l.','rr.i,.d lPir.
hr). {rn .1rrtd, .!rl} regctrli!.
(s.,rihl

- l,d!. sun cLtred. hle !eg.ldtilt

hrr. nin.cured. eerlr bloolr
l-(outhl

F!:SCUE. KENTUC(Y 3],
Fe.ruc6 atun<)inacu

f,hh. \ egerat re

-ha)', sur'cureJ, early bloom

-ha). sun-cured. rnidbloom

-ha.v, sun-cured, fr-rll bloou

-hav, slrn-eu!ed, mature
FISll, ANCHOVI. Eng.rulir

/Lnqen
-- me,l mcahnitd,

I ISII. IIUNHADIiN: Bi.L.0r,id'

,nrrl nr.ch'c\l<t
Flsli. \1,HllE. Familv Co.ln1d.i

{anril\ L,piriiil..
rnedl mech'extd

FLAX. Litrrn &si&rit,raurn

-ed screenings
.-+eds. mesl mech-cxtd {llns&d

meal)

-kis, meLsolv-eltd liiru€€d

CIIAIN SCREENINCS-s.c
Ir\nl.EY: $'HEAT

(ill?\PFl. Vir,J sp!.
rrarc. deh!dr.rtu.l l,r,nscc)

Ilf-lvlI(lrlLLUl-OSE EXTITA(i'1
rnolasss. ivood

4-00-376
.1-0{-790
,1 07-983

99 l7; ?.30 i 3a

99 177 7.30 7 rio

100 l?7 i-30 ? 3c

1,0t,&5 90 59 2.60 2.18 L.n 0.70 ]'lli) 0.58 0.32 0.60

056 0 61

0.55 0.;9

097
098
090

5
5

8-r
8-{
84

2
2

65
85
85

0.69
0.65
0.60
0.57
0.54

t03
l0{
i05
r06
107

2.15
2.{O

2.r3
2_O4

1,13,582

l,0l 871

5-02-02s 9!

5l

3l

I4.5
20-2
t6-1
l2.l

7\.t
I08 3.07

2.80 1.73 l.ll r.6? 0.7s 0 50 0 76322310095-0

5-02,045.
5-02-048

o.34

i.3l

0.0

0.74

0.69

r.35

l-02-m8

4-08,030 76 60

1.46

9.65

26

015

0.60 0.34

..49alavs

&2A-25 29 . 62
3-ra.250 .r33r.: r ?0

- )-: ' :',:,a ::.': 
'. 

..

3 o?-oss ,rtrrallr:6i ,,

3-.1 .55 . 2.13 :.0( l. 13 0.52 0.26 5.9

2.'.;3 2.3I
3.09 2.6?

2.95 2_53 o_70

087
088
089
090

09r

d1.ll

51.0

0.98
2.23
2.23

1.t1

t-72

.1.62

092

1.35
1.30

t.6t

3.62
3.44

x.fi
3.O2

S3 .,.,,?1-: 3.13

03'r,il'i.fs,. 3 31

5 01,633

5-0?-874

2.89

2.71

9.89

1.1S r.16

r.61

096

5.81
5-8,{
s.81

5.61
5.84
5.8,i'

o.ii

2-01-902
I -0&186
l 09-187
t -09- I88
Iml89

0.t4.
0,68
0.62

29 6i 2.91
9t 64 2.a1
99 6rl ,.65
9S !8 2.56
1* 56 2..17

a.42
0.39
0.3:1
0.3 r
0.98

0.66
0.6
q.6i
0.;9
0.57

t09

lI0

5-01"985
'3;48 0.87 0.58

71 3.40 2.98 l-17 0.55

13.,

i
I

I
I
i

.1-02-056 91 64 2.82 :.{0 l.{l 0.85 }'4s 0',65 0 39 0 66

9I 82m?s
9.01
L88 |.21

1.89
I _?S

0.91
0.85

0.81
0.st

0,88
0-8r

379
36.3

0.31

0.61

13.0

0.?

1.02



(r )

I
10.5

9.5

t9.1

66.?

68.2

13.0

0.7

]i.9
16.3

THE NUTRITIONAL REOUIRE MENTS OF DAIRY CATTLE.

Composition of Fee& Commonly' Used in
Dairy Cattle Diets on a 100?o D1v Matter Basis- Conlinued

f*,. Fd*d Nrfr. Dr*riliit

Ir c.d.urr ll']r
I'I: NEU NEC :'iI:I. NI:[I
(Mc.1't0 ($caliLci olc.lrld r!r..rld tucrvlbr

NECTT}\ Dll

tfr
t2l

l2!

HOlrllNI F'EE[ -src CI,R\-

J OHNSONGAI\S-c Si(,RCHUU.
I OHNSOtiCRISS

KENTUCKY BLU}:CRASS_T.
BI,UECNASS. KE}iTUC T

MEAT

- s, Llqi. trE l Edlrd

-* hftnd end bq:- mal
rundcFd llanlE!)

-w hoE. nEl tr.lttEd

s{J&5
5{n-386

5-{X}3E?

540-188

91

s3

3.1?

3.00

3.13

2,71
2.76

2.*

2.71

1.06
l-08

0.97

t.06

t.62
1.64

1.62

0.76
o.n

0.71

0.76

0.46
0.40

o_44

0.48

o.il
0.75

0.?0

o.i4

6i
e)

'il
72

68

7l

5.1

6.r 5

128
t29
l3{) -crain

II,I.ET. PR(.}S{),

2{}l0l
{{i}t02
I -03i9..)

2_78
3.75
2.60

2.36
3.34
2.18

l..l t
2.I0
1.2i

0.83
t.43
0.70

0.64
0.95
0.58

0.6s
0.89
0.60

9.5
I3.5
6.6

t.23
l.l8

0.52
0.tc

0.%
o.u

0.56
0.5.1

:8
89

63
85
59

8{

t.57

LAi

502

51.1

l(?

t6l

.1 .t

8.5

?.5

42
s6
33

0
0
0

38

32

l3l

136
t3i

138

l17
t{8

{-03-Jr0 90

{-03.303

l-03-uB 92

65

3.70 3.29 2.06 1.10 l.gil 0.9.t 0.64 0.88 I2.9

NAPIERCRASS. Pd,irh.n

f B|l, late ltEctrtile
-ach. l"le l,llxn

OATS- 
^rad 

{ri@
-(rcl l'}--prod,'d. l.\\ thar {qi

f,ber {fddin8 (.uncd. o{t
middlir5)

-sil{ge. $.ilt€d. 25-.10'/. dD.
matter (E simillr m.turit!
d€.$iption ot harr)

ORANCE- Clrn6 rirdBir
-Fulp $o fi6. d.hrdrated

2-03-t58
2-03- 162

2.43
9.3t

2.00
t.9l

3.02

3.O2

l
78

78

.1.10 3.78 2.3t 1.67 2-2t l.m 0.76 1.00

2.21 1.78 0.97 0.42 Lll 0.{.1 0.19 0.50

I -79

t.79

t19

150

4-01-2tl

4-01- t3

3.,1{

3..t4

27

r.88

l.88

'1.24

t.

0.86

0.86

0.57 0.31

o.8t

'5_S

8..1

6.1

f . i
ll.l
t5 l

i.t l

.1;.6

lri I
4.1.8

.53:0

3 -ha
-hat._ iun'cuJea. arlr

8 -h.r.'. ss'.ir.d. ridbiltm

r-26+24 92
l-e64r5 93
l-6{)26 93
r-6-fii 63

59 2.$ 9.1rJ t.21 0.70 l.3t 0.58 0.32 0.60 1; i
a5 :1J 2.m Ll4 0.55 l.!3 0r2 A2t 055 .is
'.{t 2.21, r.78 0-9? 4.12 l-li Lr {1 0.r9 t.50 l{ 5
{; 2.0i 1.6.1 ,.86 0.32 t.03 0.39 0.15 0.1? ll.t

{cattle}
5{l-t68

red (qttle) 5-01-175
5.89
3.75

4.85
5_29
3.3-1

2.80
3.0.r

1.30
l.s2
0.95

,6.s
,t\ i
35.8

m55

9t 95

1.43 0_65
31.25-oI-l?0

4.m-665 
,ti.].:,.

.r-01-24l: 168lrl

4-04-695. , .r..94,r,

{,0.{-696. . ri6-

75 3.3r 2.89 1.79 i....1.16 1.12

ii?gli,ir'l.r..t16 l-'tz
Ii63r.tt :: 1.03 I.60
1.69 , t.06 r.{J4

75
7A
'12

3_31

3-09
3.1;

2.Ag
2_67
2.i6

0.61
0.74
0.i7

0i53'
0..1?,
0.49

07s
0.?3
0.75

I,14
t.08

0.58
o-52

.66 2 91 2.{S r.50 0.69 i0-68 13 I

l{4
t{5
t46

?8 3..11
94 .{.1.1

i2 3.1i
$ 9d5
53 

'.3.1

3.0,
3,t4
2.76

t.9l

179
2.18
1.64
t.35
r.l8

0.85
r.07

0.60
0.,r9

0.81
0.99
0.75
061
0.5{

10.0
17.?
li.5
1.1.0

1l.s
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Composition of Feeds Commonly Used in
Dairy Cattle Diets on a 100% Drv Matter Basis- Continued

Dr!

IDN I'F: IIE NEI' NEG NEI- NEII NEC IiI]L
(M.rUkd (ilcUtd (ll..l/ts) (M..!/lE) lMc.l/ld {Mc.l,l6r rM.rl4b) (MLrl/li,) (L)No. Fc\t li.nr Drsiprnr

U]" A

PANCOLAGT(ASS. Dkirario

-ha\. strr<uRd. ls-?3 ds\5

-ha!. run{uEd, 20-4? d{tr

-ha!. sun<ured. 13-56 da!r'

l - t0-638

1.26.2t4

1,20-573

9l

cl

9l

5l

45

40

1.98

t.76

t.82

1.55

l.g)

L0l

0.78

0.m

0.46

0.25

0.07

t.l3

0.98

0.86

0.{6

0.3s

0.n

0.21

0_l r

0.03

0.51

0.45

0.3s

I1.5

7.1

5.5

160
r6l
169

-har- sun-curcd l-oil-gl9

-hulk l-08-0r8

-kern.ls. ,lgl m!.h-crtd (rEnut s,03649

-kern€I5. ncal solv'ertd (Fanut 503-650

55
22
83

0l
93

2.43
0.97
3.m

2.00
0.53

l.r3
0.42
t.9t

0.56
0.t$
0.87

r0.8
7.8

52-0

l.l4 0.58 0.52 0.211

103 92 3..10 2.08

2.03

1.86

L37 0.02

0.85

o.n2

0.ss 0.60 52-3

167

t&8
169
t70

POTATO. Solatrr,rrr,r,..orirtr

-pr.r65 Bidue, d.hldrated

-tubers. deh.Yd.!tcd
4-03-775
4-07-850
4,03-7a7
1-03.7A8

89
9l

L5

s0
8l
8l
a2

3.97
3.57
3.57
3.42

3.56
3.16
3.16
3.f)

1.97
1.97
2.01

1.5!5
1.32
1.32
t.35

2.@
1.87
L8?
t.89

70
60
60
6t

0
0
0
0

109
0.90
0.90
0.9t

0.95
0.85
o_85
0.86

8.4
8.9
9.5
7.6

178
l?s

l\lCE. Orya tuti.a

-brun s se.m (riN brs,')

-E ain. rMrnd (sround ulgh
rie. Erd&d paddvrlct)

-gdir. trclirhed and brckm

-grcrtr, polbhcd (ric€, t lirhcd)

-hulLt

.r-03.928

{-0}938
9l
89

3.09
3,48

4-03-S.t2
t-0&0?5

3.88
0.53

70
79

l 83
].gr

1.60
t.82

o.74
0.87

0.47
0.58

0.73
0-83

l.l.l
8.9

2-ffi
3.0i

1.03
t.n

2,18
0.00

2.U
0.17

0.68
0.00

0.93
0.08

8.?
3.3

88
l,

3.47
0.08

1.50
0.m

180 {{3-91}2 89 80 3.92 3.5r Lb t.s2 2.06 l.m 0.60 0-9'l 8-6

l8l
r82

0
o

89
92

09
00

l-o.r{ii 8n ti 2.82 2.40 1.44 0.8s I.{5 0.65 0.30 0.66ls,)

RfEC8 SS. P[nENNlAl,. Lolnrn

28

E6

I9

2

I
2

2
2

,
t

2,03,439 23 72 3.1i 2.?1t 1.69 l-08 1.64 0.i7 0.4r 18.4
l'03'425 89 .,,.65 2.8!'. ,: 2.1t' ,,:.).11- 0:8a
1 11.428 'll -)4 2. ]8 ..96 L 0.55

1.47t, ... 0.67..,
l:90- o.v)

151

155

156

PAP'ER
l -ra't!5?

s-03-600
3.03-596

!9 E;

3 01'.r, 2.62 :.),.1,80 .lrqo 1.5? ' 0.73 r , 0.4s

T !.{ 3 42 2 16 1..18 2.Ol 0.98 0 r,- Lr Sl x3
2.51 

' 
09 1.2] 0.6{ 1. 0.55 0.29 0.58 i3.1

i0:71 rir .

i61
165

t6c

2-03.115
3-20-903

4.03:i22

1.35
1.2i

227
2.18

0.77
0.?0

-d:1i7
.:.

1.55

2t t1
3D .59

87 '68

2.69
,.m

3.00:.i" 2.58

0.63
o_m

'ir10.70

8.5

1.87
I.7.1..
r i57r.

} 6S

1,39
1.19
ir.00

1.13

t.16

0.83

-ir6h. ca.tv regetative 2 03'36s
--se{Lr. meal ;€h-extd .,... s'03-&70
::r:s.dt meal,jdl!-exrJ'...,: 5-03-87t

IiAPE. SrrrlYLRi lt@ni?a niput

-edi. n,.!l me.h errd ,caiota 5-08.136

-seds, m.al pEp..sqxl. sol!.exld 5'08'135
',,(canoh medl :: '.:liEDl0l' Agiislii alru

-lr6h 2'03.897

t3 8l
92 ..76
9r , 'tidg

c4 ?4

92 75

29 63

0.80

0.81

3.57 3.16 1.9r
t 3r.:.. 2.93 :i.l-82
3-0{ r. ':,. 2.6, ,i.,,l].Ii€O

3.26 
'.S5 

1.75

3.31 2.tis 1.79

z.i8 2.36 l.4l

).80 o-85

0. t'7

q.?8

har. s,ri ered. midblmln 1-03-836 94 57 2.5I 2.09 l-21 0.64
l.{2
t.2a

0.64 0.38 0.65 11.6
11.7otq

2.69
3.70
2.U.:,,,

|.40
S,;5:

0.63
088

, !.5r

t.3s
L8.{3.29 2.06

l.gl i.:.1.08

0.61 0.35
0 e4 0-6.1

0.49 -,: 0.2.{

,3.5
t3.8

.i2t8

3 m !.55 l.si 0.9?
2.i3 2.31 1.38 0.80

0.? I 0..1.1 0.70
0-6{t 0.36 0.6.{
0.50 , 0.95 0.5s

iD.3L40
).209.38 I 1.98 .riLll



THE NUTRITIONAL REO ME,NTS OF D CATTLE.

Composition of Feeds Commonly Used in
Dairy Cattle Diets on a I007o Dry- Matter Basis-Continued

lio. F&l N,nF De idr

D4'

t,i )

Dai.,r

TDtr_
(ci)

OE III!: NET' SEC NCL NEI.I
(,\k{l/I() lMcsUIr) (McrUks} (Ucauk() (lucalrt,a rU.alrlb)

NEC \l:!-

5-0.1-290 03 77 3.{0 2.98 L66 t.22 t.il 0.8.5 0.55 0.80

I-0r-.10? 80 53 2.3,r t.gl 1,08 0.52 l.t8 0..19 0.2.r 0.5-1

&0.r-463 2? 5E 2.56 2.r'1 t_25 0.68 1.30 0.57 0.31 0.59

t9{

SCREENINCS Q'BAILEY:
\\,HEA1'

SI-sAIIE. S.sa,x.Dri,'di.r,r

-sc€&. m..l rnech-extd

SoRGHULt..JOItNSONGRAiS.
SotllhDt htlqds.

,03 -hr1. sun-orr<l
SORCHUiI. SOACO- &)r(r,,r

b,tolot sot.la h
m4 -silage

19.i

I5

209
2r0
2ll
212
213

215

216
2ti

SOYBEAN. C,u.r!',rar
-hal. sun-curtd. rnidbloor)

-har. sun-ourd. dou,lh staAe

-hnlls

-seedr. hearprtlsrt
-k ds. mcll ni.ch-Gtd

-se€ds. lnral slr-qid. l{%

-sced< 
rvo hults. meal solv-extd

I -0r-538
l0{,5{2
l-o{-560
5-0{-610
5-0.1-537
5-0.1-600
5-20-03?

2.3.r

3.{0
1.01
{.lt
3.?0

1.91
2.27
,,$8
3.60

3.34
3.99

1.08
L35
t.86

2.t0
2.06

0.52
o.7i
t.22
1.57
1.64
1..I3
t..10

I.IE
t.3r,
I.ii
2.I

L96
1.9.1

0.19
0.61
0.85
I.03
I.07
0.95
0.9.r

0.94
0.35
0.55
0.71
0.?5
0_65
0.6{

17.8
16.8
r2.l
42.8

47.i
,r0.9

9{ 53
88 6l
9l 77

90 9.1

90 85
89 84

6-2

173
5,0r-til2
3-0.1-581

90 87
2..r3

3.12
2.00

2.16
l.t4

L48
0.5E

2.01 0.98
0.52

o_67
o.26

t t 
" 

IiL, t,.r o I I i. lnal Lr
223 hay. srm-cured

TIMOTIII'. rr'I&,n prat.ru.
2U -har, strn-o.d. lau vr'(etative
9!5 -h!v. snn-ctri.d. .a.lr blmm
226 -hat. suo-cured. nidbl(r,m
227 -ha!. sna'curd. tull bl@m
224 -Mr. su arr.d. latc bloom
999 hal'. sun-cur.d. nilL sta{e
2fi -rilage- s-iltd. 25-{5q. dr}_,

mtrttq (r.r similar mairrrit!
d€s.riptioN of haYs)

1.0.1,75.1 87 54

8S 66
90 6t
89 58
80 56
88 5{

9.38 1.96 l.ll 0.55 1.20 0.50 0.25 0.s5 15.7

t,0{-88I
1,04-849
l -o1-883
1,04-884
l-{x,885
l -oJ-{t66

l.5t

1.25
l.l8
I.I I
1.04

2.49
2.2i
,.13
2.0J
t.05
1.87

0.92
o.77
0.68
o.a2
0.55
0.49

0.63
0.6I
0.57
0.54
0-50
0..17

0.12
0.115

0.31

0.25
o.22

0.68
0.63
0.59
0.57
0.55
o.52

r7.0
I5.0
9.1
8.1
?.8
i_0

.50

.30

.

.t5

29

Contitues

0.54
0.63
0-80
0.96
0.9s
0.89
0.88

0.91
0.s6

9.91
9.60
2.56

2.29



THE N TRITIONAL REoUIREM NTS OF DAIRY TTLE.E,

Composition of Feeds Commonly Used in
Dairy Cattle Diets on a 100 7o Dry Matter Basis- Continued

No, Fed lrm r)t.rtprton

Dry

(4)
TDN
tq.)

DE ME NEM NEC NEL NEI\{
(Mcal/rs) (M.aUrrJ (M..Utd (Meutd (llc.lrtd irtic.lrl!,)

NEC N}:I,

2-N.7eA
I-05-0.1{

2.01
2.60

2.{0
2.18

l.5l
ln

0.92
0.70

TREFOII,. BIRDSFOOT. LoI&'

UREA

-15% nllrogen. ,rl % protein

VETCH. Yn a spp.

0.42
0.32

0.68
0.m

2l.o
16.3

238

5-(E-070 99 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ?31.0

I-05106 89 57 2.51 2.@ l.2l 0.64 1.28 0.55 0.9) 0.58 20.8

245
246
247
%8
249
,5)

-sr6in. hlrd red $.inler

-gruin, soft red r.lntet

-g.in. soft *hlte wlnter

-nill run- l6s than S.5% fiber

-sihFe. cs.ly v€getatiw

3.88
3.92

3.13
2.56
3,18

t.c4

3.47
3.5 t
3.51
2.71
2.t3
3.0?
2.09
l.5t

t.l8
2.m
2.n
t.87
L

l.9l
l.2l
0.?5

2.04
2.06
2.06
l.6r
:.30
l.a2

0.06

0.99
I.00
I.00
0.76
0.57
0.87
0.55
0.31

0.rirl
0.69
0.69
0.48
0.31
0.58
0.29
0.10

0.93
0.94
0.94
0.73
0.59
0.8i1
0.58
0. 14

14.4
13.0
ll.3
15.8
8.5

t1.2
ll.9
3.6

4.05-268
{-0s-294
1-05337
4.05,2t6
l-05-l?g
,l-05-106
3,05-181
1.05-I75

1.50
1.52
L52
t.06
0.68
t.27
0.54
0.22

88 88
88 80
89 80
89 7l
68 58
90 79
30 57
89 44

-brtqrr". d.tr-drst d
YEAST. TOSULA. Ton oArrr

-to!ul.. &hydratdl

?.055rl $ 'r0 3-48 3.m l.9l l.Yl r.8S 0-a7 O.5a 0-43 {6.9

7-05-531 S, 78 3.r4 3.02 l.&] 1. r.79 0.85 0.58 0.81 52-7

"Sooc specific numb€6 havo not b€€n {irigoed by llrc USDA F€€d Co.'rposition Dilc AanI

233
2

bran .4-05-I9c Eg 70
n. .,, hL 0'"d rr. la lhhn ?": 4.05.:01 85 ;3

l.so 0.69

1.98 0,95

0,9{
0.52

0.64
0.28

0.88
0.56

17.6
t0.0

v)6

-graitr
-silage, held emerglrg

TURNIP, E.aJsl:a rapa

t-r0.36,
4-8-

90 61 3.70
2.43 2.00

2.06
l.l.r

1,94
|.23

1.40
0.58

{.05:067 3.75 3.34 2.10 0.65 0.s9 I t.8

3.09

3.0,1

267
2.80

t_82

2:80
3,74

1.m q'7:{
1.67 .01?s

1.s? -.rl:,:ti-7!l 0.t t

076
0 y,l

l?.1
r8.6

18.i

!8.6
.t

1.63
r.73

r.60

l.?3

l.9i
l.9i
1.91

L03
].n

0.?3
0.?6

1.00

3.16

!56

Lrl
L61

4-0s:r34
t.0t-tE:

(dlied 4{r'186

781
93 8r
93 i9 3.07

t.32
Ln

3.57
3.Sr
3..{8 I -82

0.m
0.90
0.87

0.60
0.60
0.58

0.85
0.65
0.43

3.18

23.5

TOMAT-O. l,y.dr?rcl.rn

5;05.0tlrit 82,.
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As well as bestowing its own awards

NUFFIELD FARMING SCHOLARSHIPS TRUST

has been chosen by the following bodies

to administer their awards

ALAN & ANNE BECKETT

THE BEMB (R & E} TRUST

THE BRITISH POTATO COUNCIL AWARD

DARTINGTON CATTLE BREEDING CENTRE

FRANK ARDEN MEMORIAL AWARD

THE GLOBALFARMERS.COM AWARD

THE JOHN OLDACRE FOUNDATION

THE LINCOLNSHIRE AGRICULTURAL SOCIETY

THE LSA CHARITABLE TRUST

THE PROFESSOR MAC COOPER NEWCASTLE UNIVERSITY

MARKS & SPENCER

THE NORTHERN IRELAND (JIMMY YOUNG} AWARD

THE ROYAL AGRICULTURAL SOCIETY OF ENGLAND

THE ROYAL NORFOLK AGRICULTURAL ASSOCIATION

THE SOUTH OF ENGLAND AGRICULTURAL SOCIETY

THE STUDLEY COLLEGE TRUST

THE TREHANE TRUST

THE YORKSHIRE AGRICULTURAL SOCIETY

)
]

)


