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Jim Halgerson, associate scientist (fore-
ground), and Gordon Marten test forage
samples using NIR equipment.

The testing method works by
bombarding the sample, which
can be very small—only 2 grams
—with infrared wavelengths. That
information is digitized and sent
to a computer. The method takes
only minutes and can be used to
determine (or predict) most of
what is important to know about
forages. “Anything that is or-
ganic and that represents at least
1 percent of the dry matter can
be predicted by this testing
method, because what we are
really measuring is bonding be-
tween carbon and hydrogen, ox-
ygen and hydrogen, and nitrogen
and hydrogen. Even minerals can
be predicted if they're tied up
with an organic or if they are
correlated with some substance
that is organic,” Marten says.

What Marten does is collect
and test enough samples of a
given type of forage to develop
an equation that can then be ap-
plied to all other forages of a
similar type. “It takes about 50
to 70 samples to develop an
equation that’s going to be used
for prediction,” he says.

But because forages can be
so variable, getting those repre-
sentative samples in the first
place is the challenge. “That's
not easy,” Marten says. “But if

you can do that, then this meth-
odology can give you the right
answer. For example, if you've
got a badly heat damaged pro-
tein, which can occur in ensiled
alfalfa that’s too dry, the NIR
test can detect that, but only if
you had that kind of sample to
begin with in the calibration
set.”

Marten and his colleagues
have gotten calibration samples
for small grain forages, corn
stover, perennial grasses such as
reed canarygrass, birdsfoot tre-
foil, clovers, and alfalfa—all of
the forages most commonly used
in Minnesota. “The important
thing to remember,” Marten in-
sists, "is this is not a magic
black box. It won't give you the
answer unless you've given it
the necessary information first.”

Transferring the Technology
to the Farm

The next step is to test the
technology on the farm. James
G. Linn, University of Minnesota
Agricultural Extension Service
dairy specialist, and Neal P. Mar-
tin, extension agronomist, are
cooperating in this part of the
research.

They plan to collect forage
samples from several farms
throughout Minnesota and com-
pare those test results to re-
search results previously done by
Gordon Marten. As Linn says,
“Marten has all research samples
and they look very, very good.
We want to see what happens
when we go into farms where
conditions are not as well de-
fined and forage samples can
range from one to several spe-
cies of plants.”

Linn and Neal Martin are hop-
ing eventually to obtain a mobile
forage testing unit to use in edu-
cational programs. With this unit,
the proper methods of collecting
forage samples for testing, the

nutrient content of different for-
age species, and forages har-
vested at different times and
under different weather condi-
tions can all be demonstrated
right on the farm. Also, Linn
says a ration balancing program
is being planned to hookup with
the NIR forage testing equipment
so that ration changes can be il-
lustrated as changes in forages
occur.

Only about one-third of Min-
nesota’s dairy farmers routinely
test forages and they are in gen-
eral the better producers. Forage
testing alone did not make them
better producers Linn says, but it
is a tool they use to keep on
top of their nutrition program
and overall farm management.

“It's difficult to say how much
money farmers save by forage
testing and balancing rations, but
almost all farmers who test for-
ages and use this information to
balance rations either reduce
feed costs or improve milk pro-
duction and increase income.
Our goal with a mobile unit is to
extend the educational knowl-
edge on forages and nutrition to
Minnesota farmers and describe
how the two can be put together
into a cost effective management
program,” Linn says.

Meanwhile the testing method
has many potential applications
in controlled research programs.

Testing Performance
of Sheep and Dairy Cows

The testing method not only
can be used in forage breeding
programs, but in management
studies. “Researchers want to
determine what influence cutting
management, fertilizer practices,
moisture stress, and other vari-
ables have on quality,” Gordon
Marten says.

Eventually Marten hopes the
tests will help determine that
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most crucial variable—animal
performance.

“That's the ultimate. That's
what we're aiming for. Remem-
ber, we know we can do it al-
ready for digestibility and intake,
and those are more easily mea-
sured than performance,” he
says.

Other university researchers
are focusing on this same ques-
tion from different directions.
Fred Ehle, University of Minne-
sota USDA animal scientist, has
begun a long-term study evaluat-
ing the relationship between for-
age quality and milk production.
John Donker, animal science re-
searcher, has also been measur-
ing dairy cow feed intake and
response to help determine for-
age management practices.

Marten and Robert M. Jordan,
animal science researcher, are
studying lamb production as af-
fected by forages to develop
lower cost cropping systems and
reduce erosion.

All of this studying means
scientists take the value of
what's growing in a farmer's
back yard very seriously indeed,
and think farmers should too. As
Marten says, “Many farmers
haven't looked at their forages
the same way they look at their
grains. They know they have to
pay a lot of money for the
grains, and for the protein sup-
plements, but many think forage
is just something that grows free
out in the pasture and hayfield.
But they are starting to realize
that forages are a very valuable
nutrient source.”

—Jennifer Obst
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Controlling the Sources
of Air-Borne Disease

Martha Fuentes (seated) and Shinji Hoshiba assist Ken Jordan (right) at the cascade
impactor, measuring the distribution of pathogens within a guinea pig’s respiratory
tract.

PNEUMONIA'S NOTHING TO
SNEEZE AT. Each year Minne-
sota livestock producers pay the
price in added veterinary services
and medications; reduced effi-
ciency of feed conversion,
growth, and reproduction; and
higher animal mortality due to
pneumonia.

Exactly how much it costs
farmers is not known, but con-
sider the following:

e Pneumonia and other respi-
ratory diseases kill 15 to 25
percent of the dairy calves
born each year in Minne-
sota. Calfhood pneumonia
is caused by Pasteurella
haemolytica, the same pa-
thogen that causes shipping
fever and enzootic pneumo-
nia in older cattle.

® |n swine, Haemophilus pleu-
ropneumonia causes pneu-
monia. It also triggers
infections by Pasteurella
bacteria. In slaugherhouse
checks by station veterinary
scientist Carlos Pijoan, half
of the hogs had lung le-

sions caused by these
pathogens. And, when doc-
toral candidate Barbara
Straw examined carcasses
from National Barrow Show
entries, only 2 percent had
no lung lesions. She and
others estimate that a mar-
ket hog's mean daily gain
is reduced 3 to 5 percent
for every 10 percent of the
lungs affected by pneumonia.

Air Quality Plays Major Role
in Incidence of Pneumonia

Veterinarian Al Leman, who
heads the University’'s Swine
Center, says, “Pneumonia results
when bacteria and other patho-
gens and poor air quality com-
bine to overcome an animal’s
defense mechanisms. Both Hae-
mophilus and Pasteurella are
transmitted through the air. Al-
though hogs, cattle, and turkeys
have cilia in their upper respira-
tory tracts that act to eject
invading pathogens, and macro-
phages in their lungs that ingest



invading pathogens, these mech-
anisms are overcome by infec-
tious diseases.”

Leman says relative humidity
is another important air quality
variable. If it's low, there are few
water vapor particles to carry the
pathogens. Although the patho-
gens may be killed by desicca-
tion, excessively dry air may also
render the mucociliary escalator
less effective. If relative humidity
is very high, the pathogen-carry-
ing vapor particles are large and
can be trapped by the cilia.
However, the intermediate rela-
tive humidity prevalent in most
livestock housing is probably
harmful, Leman says, because
the pathogen-carrying particles
are of a size that can reach the
lungs.

“The aerodynamics of respira-
tory diseases are probably adapt-
able to a number of species,”
Leman says. “What is different is
the environments animals are
kept in. Beef cattle are often out-
side, exposed to greater temper-
ature and moisture fluctuations.
Pigs, chickens, and turkeys are
basically kept inside, where the
bacterial density of the air may
be a thousand times that of hu-
man dwellings.”” Dairy cattle are
commonly confined throughout
the winter.

That air quality is very impor-
tant was shown dramatically by
veterinary scientist John Ander-
son and agricultural engineer
Don Bates. They exposed two
groups of dairy calves in insu-
lated housing to different air
changes: one air change per
hour and four per hour (now the
standard minimum rate). Chronic
pneumonia was the rule for the
calves exposed to the low ex-
change rate; nearly all were
pneumonic by the end of the 6-
week experiment. In contrast, the
incidence of pneumonia in the
other group hit an early peak,
then dropped to zero. Medication
costs for this group were only

60 percent of those of the first
group.

Interdisciplinary Effort Focuses
of Aerobiology of Pathogens

While Anderson and Bates
continue to work to improve live-
stock housing for better animal
health (see accompanying story),
agricultural engineer Ken Jordan
is working with veterinary scien-
tists Carlos Pijoan, Sam Ma-
heswaran, Kakambi Nagaraja,
and Pat Redig to understand the
dynamics of the air-borne patho-
gens that cause pneumonia in
swine, cattle, and turkeys.

Says Jordan, “Our aerobiol-
ogy research addresses two
questions. First, how are aerosol
particles, including those that
carry pneumonia-causing patho-
gens, deposited in the respiratory
tract? Second, is it possible to
vaccinate against those patho-
gens with an aerosol?”

To find answers to those
questions, Jordan and the veteri-
nary scientists are using a
cascade impactor designed by
mechanical engineer Virgil Mar-
ple that's equipped with a spin-
ning top.

The equipment will allow the
scientists to separate particles of
an aerosol—say, an air sample
from a livestock building—into
graduated sizes. Because each
pathogen has a characteristic
size, they will then be able to
determine the numbers of each
pathogen in the air sample.

“"We're interested in particles
in the 1-to-5 micron range,” Jor-
dan says. ““Hemophilus and Pas-
teurella are cylindrical rods 0.5
by 1.5 microns (1 micron equals
one-millionth meter). Animals
breathe in particles smaller than
that, but they are either
exhaled from the lungs or are
inactivated by the macrophages.
Particles larger than that are
generally trapped in the nose or

by the cilia of the upper respira-
tory tract and expelled in the
mucus."”

Although Jordan's still cali-
brating the spinning top, the
researchers can see practical ap-
plications for the equipment.

By being able to expose ani-
mals to an aerosol containing
particles of a given size, they
will be able to learn where the
particles are deposited in the
lung and learn more about a
species’ defense mechanisms.

And, the equipment can be
used to expose animals to a
specific pathogen. This will be
done when Maheswaran, who's
evaluating experimental bovine
Pasteurella vaccines, conducts
challenge experiments to test the
vaccines’ efficacy.

“The equipment could also
tell us what conditions are nec-
essary in order to eliminate
problems,” Jordan says. “A
veterinarian working with a com-
mercial swine herd with respira-
tory problems might be able to
take a cascade impactor to the
site and collect air samples.
Knowing the relative numbers of
pathogens present would allow
him to advise the farmer on how
to deal with the problem. Per-
haps it would mean modifying
the animals’ environment by pro-
viding more clean, pathogen-free
air. Or perhaps it would mean
disinfecting the premises or giv-
ing the animals medication.

“In order to deal with an ail-
ment, you've got to be able to
identify the pathogen or patho-
gens that are causing it. This
may be a useful tool to
determine whether a respiratory
disease has an aerosol route or
if it's being transmitted in some
other way."”

—Sam Brungardt
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Farmers have used single dairy calf
hutches (pictured immediately above)
for some time. John Anderson and Don
Bates designed the super calf hutch
(top) to house calves after they out-
grow the single calf hutch, to reduce
calfhood respiratory diseases.

A Super Idea for
Dairy Farmers

GOOD IDEAS are often surpris-
ingly simple. The super calf
hutch that veterinary scientist
John Anderson and agricultural
engineer Don Bates designed is
a case in point.

Dairy farmers often house
calves in individual hutches until
the animals are about two
months old. In the past, the
fates of calves, once removed
from their hutches, were as var-
ied as each farmer's facilities
and degree of management ex-
cellence. More often than not,
health problems—including pneu-
monia—ensued, especially when
the calves were housed with
older cattle.

“The weak link in the growing
chain has been what to do with
the calves after they're removed
from the individual hutches,”
Bates says. “When they're put
with larger animals, they almost
always get sick; they're exposed
to too many pathogens all at
once. Also, they don’t compete
well for food and there are more
stresses sociologically speaking."”

Anderson says, "l've seen
year after year that eight calves
are about as many that can be
moved from the individual
hutches and housed together
without having major health
problems. We designed the
super hutch so calves can gradu-
ally become acclimated to their
environment and develop natural
immunities to pathogens, includ-
ing the 'bugs’ that cause pneu-
monia.”

The idea for a super calf
hutch began when Anderson
helped a farmer modify a single-
car garage into calf housing. The
farmer had had heavy mortality
with his calves, which he nor-
mally housed with older cattle.
The converted garage solved the
problem.

Later, Anderson and Bates
worked with Bob Nelson, farm
manager for Minnesota Valley
Breeders Association, New
Prague, to build a prototype su-
per hutch capable of housing
eight calves until they reach 400
to 500 pounds.

The prototype was modified
somewhat to today’'s model. It's
an unheated building with panels
that can be opened or closed
according to the weather. It fea-
tures a crowding gate and stan-
chion for treating calves and is
built on skids so the building
can be towed off its pad for
easy cleaning.

Says Nelson: “Since we've
started using the super hutches,
we haven't lost a calf. And we
probably use only 20 percent as
much medicine to treat sick
calves than when we were using
warm and semiwarm housing.
Although we're already saving
money, the real payoff will come
in added production, and we’ll
have more animals to sell or
more from which to choose re-
placements for our cow herd.”

“With the super hutch, you
get healthier animals with sound
lungs that are capable of ex-
pressing the genetic capability
that's bred into them,” Anderson
says. 'We've really altered the
epidemiological aspects of calf
housing and in this way, we're
helping farmers apply basic
bacteriology."

The super calf hutch has un-
qguestionably filled a void that
existed in calf rearing facilities.
Nearly 1,000 copies of plans for
it have been distributed at cost
by Hoard’s Dairyman following a
feature article by Bates and An-
derson. Minnesota Agricultural
Extension Service Publication M-
167 Building a Super Calf Hutch,
containing construction and man-
agement details is available to
Minnesota farmers from their lo-
cal county extension office.
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The Mating Game—
Improving the Odds

WHEN SWINE PRODUCERS pur-
chase young boars for breeding,
they are really buying a pig in a
poke. There's a good chance that
the boar’s fertility is not up to
par, but at present there’'s no
way to know for sure.

When dairy producers use ar-
tificial insemination, they have
found that attempts to insemi-
nate cows fail to produce preg-
nancies about 40 percent of the
time.

Fertility problems such as
these can cost farmers millions
of dollars annually. Each failure
to impregnate a cow, for exam-
ple, results in a cost of $1.50 to
$2.00 a day until the next mating
cycle, which occurs in about 21
days. That's roughly $40 a cow
and, with more than a million
dairy cattle in Minnesota, it's
easy to see how even one
missed cycle can be very costly.

Sows usually farrow twice a
year. If, in each litter, there is
one less piglet born because of
fertility problems, that amounts
to a loss of $108 a year per
sow, based on the approximate
current market value of $54 per
pig. Multiply that by the 8 mil-
lion sows in this country and
again it's clear that low fertility
carries a very high price tag.

Improving the fertility of farm
animals and eliminating some of
the guesswork are major goals
of reproductive physiologists in
the Department of Animal Sci-
ence. Research focuses on many
aspects of this complex topic.
Several animal science research
projects concentrate on ovulation
and breeding. For example, J. E.
Wheaton and W. J. Boylan have
been inducing ewes to ovulate
by treating them with hor-
mones—research that may allow
production of two lamb crops
per year. A. G. Hunter has gen-
erated mature cow eggs in vitro
(outside the womb) from primary

&t ARl A g 3
Pigs are the most prolific animals raised for meat, but fertility problems can cost
farmers millions of dollars annually.
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Researchers J.E. Wheaton and W.J. Boylan are investigating ways to induce ewes to
ovulate, which may allow the production of two lamb crops per year. E.F. Graham's
research deals with the ram’s role in reproductive efficiency, as well as turkey, bull,
and boar fertility.
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oocytes (cells from ovarian tissue
which can develop into mature
eggs). This technique has the po-
tential of producing thousands of
embryos from a single ovary—
making an outstanding cow as
important as the outstanding
bull. M.E. EIHalawani has been
studying the role of neuro-
transmitters in regulating broodi-
ness in turkey hens to improve
egg production.

Several research projects are
concerned with the role of the
male in reproductive efficiency.

Fertility and
Artificial Insemination

Preservation of animal semen
has long been a concern of E. F.
Graham, professor of animal sci-
ence. He has worked for more
than 30 years on research re-
lated to artificial insemination
(Al).

The impact of Al on animal
husbandry has been impressive.
For example, 100 percent of all
turkeys are now artificially inse-
minated. This has permitted the
elimination of three fourths of
the toms needed for breeding.
Milk production in the past 25
years has doubled, in large part
because of genetic selection
made possible on a large scale
by Al. A good bull can cost from
$10,000 to $20,000, whereas that
same bull’'s semen can be pur-
chased for about $5 per cow,
making the economic advantages
of Al accessible to most farmers.

The usefulness of Al has been
greatly enhanced by the develop-
ment of cryopreservation—sto-
rage of semen at temperatures
of -320°F. “It is now possible to
preserve desired genetic traits for
generations to come—for 10,000
years,” says Graham.

But despite the advances in
long-term preservation of genetic
materials, there are still problems
related to fertility. For example,
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Both Bo Crabo (left) and Ed Graham believe that for animal producers, increased
productivity can often best be accomplished by increasing the number of offspring.

freezing reduces the fertility of
boar, ram, and turkey semen. Al-
though cryopreservation does not
harm the fertility of bull semen,
there is still a need to improve
the chances for a successful im-
pregnation by Al beyond the
current 60 percent rate. The chal-
lenge for Graham and his associ-
ates is to develop ways to
improve and guarantee the qual-
ity of frozen semen.

Several approaches to this
problem have been tried, includ-
ing research on the chemistry
and cell structure of semen. One
result of this research has been

a method to filter out dead and
abnormal sperm cells. Removal
of these cells can help increase
fertility and reduce embryonic
death.

"By measuring the sperm
count before and after filtering,
we can tell how many good cells
have passed through,” Graham
explains. This technigue provides
a mechanism for quality control
of semen.

The technigues used to pre-
serve semen are another impor-
tant focus of fertility research. In
fact, according to Graham,
changes in preservation tech-



niques have given the best re-
sults in experiments designed to
improve semen fertility. These
techniques include improvement
of the buffer material—that is,
the substance that makes it pos-
sible for semen to ke used to
impregnate, say, 500 cows in-
stead of just one. This buffer
material is not the same for all
species, and so experiments are
performed with a variety of
chemical components in order
to find the best combinations for
extending the use of the semen
of bulls, boars, rams, and
poultry.

The cryoprotecting agent—
the chemical that protects the
sperm cell from damage due to
freezing—is also being studied.
Another thrust of this research
concerns variables such as
freezing rates, thawing rates,
packaging, and other factors in-
fluencing the handling of frozen
semen.

A related area of Graham's
research involves the problem of
low-fertility bulls. Dairy associa-
tion records show that, month
after month, semen from certain
bulls with otherwise superior ge-
netic qualities consistently pro-
duces fewer pregnancies. Semen
from some bulls will impregnate
80 percent of the cows that are
artificially inseminated, whereas
other bulls have only a 50 per-
cent success rate. It's not clear
why particular bulls are low in
fertility, but, Graham believes, an
improvement in sperm preserva-
tion technigues may have a ben-
eficial effect on their fertility
rates.

Reproductive research on one
species often provides important
basic information that can be
used in understanding fertility of
other species. There is a growing
awareness in the animal industry
of the need for reproductive re-
search on all farm animals. The

National Pork Producers Associa-
tion, for example, has identified
fertility research as one of its
major research priorities.

Boar Fertility Affects
Sow Productivity

Reproductive physiologist Bo
Crabo is attempting to identify
factors affecting fertility in swine.
“The U. S. ranks among the
worst in the world in pig fertil-
ity," Crabo points out. “The pro-
duction of market hogs per sow
is less than 10 per year, com-
pared with 14.8 in Ireland, 14.5
in the United Kingdom, and 13.6
in West Germany. We suspect
that this low productivity is due
in large part to the boar.”

Crabo’s work on swine fertility
began in 1970, shortly after re-
searchers at the University had
developed a successful method
for preserving frozen boar se-
men. In studying the fertility of
boar semen, Crabo discovered
that of 700 boars tested, one-
third had subfertile semen.

"The swine industry has long
recognized the fertility problem
of boars,” Crabo notes. “The
standard recommendation of the
industry has been to breed two
boars with each sow.”

Although increasing the preg-
nancy rate of sows is important
to swine producers, the boar’s
fertility may have a more serious
and long-lasting effect on sow
productivity. The factors affecting
the fertility of boars may be in-
herited by their daughters. Crabo
has found that the hormone that
controls egg development in fe-
males is the same as the one re-
sponsible for testicular growth in
boars. So it’s possible that the
growth of a boar’s testicles can
be related to the number of
eggs that his daughters will
produce.

“The size of the litter is of

great importance in swine pro-
duction,” Crabo says. “The
development of even one more
egg per female can have a
temendous effect on sow
productivity.”

In order to learn more about
the hormones affecting swine
fertility, Crabo is studying the
growth of the boar’'s testicles.
Experiments have shown that the
testes of boars grow twice as
fast as their bodies during the
first 20 days of life. By studying
the hormones present during
these crucial early stages of pre-
puberty, Crabo is seeking to cor-
relate the growth of the boar's
testicles to a specific hormone.

His research entails castration
of boars at the ages of 1, 5, 10,
15, and 20 days and biweekly
thereafter until 5 months of age.
Certain boars are hemicastrated
(that is, one testicle is removed),
which results in an accelerated
growth of the remaining testicle.
The variations in growth rate are
correlated with the levels of hor-
mone present in the testes.

Ultimately Crabo hopes to
find a method to test young
boars for fertility. “Boars are
tested for everything except fer-
tility,” Crabo notes. “Most of the
tests are for traits related to
growth—how much feed is con-
sumed, how fast pigs grow, how
many pork chops they’ll make.
Crabo readily concedes that
growth is one of the two most
important areas of research
in animal science. But the other
—reproduction—is equally
important.

For animal producers, in-
creased productivity can often be
obtained best by increasing the
number of offspring. Crabo, Gra-
ham, and their colleagues are
doing their best to help farmers
achieve that goal.

—Louise Jones
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Research to Keep

Your |

IT STARTED OUT as a pleasant
outing. Everyone at the picnic
was having a wonderful time.
But within a few hours after eat-
ing a delicious lunch of ham and
potato salad, many of the pic-
nickers began feeling ill. What
happened to spoil the picnic?
There’s a good chance they
were victims of staphylococcus
food poisoning, one of the two
most common causes of food
borne illnesses in the United
States. Foods usually involved in
staphylococcus food poisoning
are processed meats, eggs, and
cheese dishes—foods that are
kept at intermediate tempera-
tures, and dishes that require a
lot of handling in their prepara-
tion. The microorganism, there-
fore, is a potential problem for
both processors and consumers.

Sita Tatini, Minnesota Agricul-
tural Experiment Station food
science researcher, has been
studying the organism for sev-
eral years. Tatini explains that
while certain amounts of staphy-
lococci are always present in
food, excessive amounts can
grow and produce an enterotoxin
which will cause food poisoning.
And very small amounts of this
enterotoxin can spell trouble. So
far, food chemists have identified
six types of enterotoxin, all of
which produce diarrhea, vomit-
ing, and severe stomach cramps
within two to four hours of con-
sumption, even when present in
minute amounts.

Tatini’s research focuses on
three main questions: What con-
ditions lead to outbreaks of
staphylococcus food poisoning?

Ham can be vulnerable to development
of staphylococcus toxins because it is
handled a lot in food preparation.

Ch and pro d meat are more
likely to develop staph through pro-
cessing failure.
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am Salad Safe

Are there inexpensive and accu-
rate ways to test for the pres-
ence of the toxin? Are there any
ways to inactivate the toxin?

The toxins which cause the
poisoning are actually a kind of
protein. “But these proteins are
unique in that they are not af-
fected by most of the normal
ways to denature (inactivate) pro-
teins,” Tatini says. “They are not
affected by heat, so home cook-
ing temperatures or even com-
mercial pasteurization will not
destroy the toxin once it is pro-
duced. To top it off, they are re-

sistant to acid, antibiotics, high
sugar, and low water content in
food,” he says, citing the usual
methods of controlling toxin de-
velopment. “The loss of so many
of our normal control mecha-
nisms means that if the microor-
ganism grows in food at any
point during preparation and
storage, there is no known way
to get rid of the toxin. The food
has to be condemned,” Tatini
says. For the processor, that can
be a very expensive solution.

In the past few years, there
have been several outbreaks of




Margarita Gomez, research assistant,
(foreground) and Sita Tatini examine a
meat sample tested for toxin. The pink
ring starting to form around the sam-
ple indicates that staph is present.

staphylococcus food poisoning
attributed to processed cheese
and salami. Tatini’s research is
helping to identify the causes of
these outbreaks.

“Use of raw milk in cheese
production increases the risk of
contamination,” Tatini says.
““Pasteurization will destroy or-
ganisms that exist in any masti-
tic milk. But even pasteurized
milk can be recontaminated. In
the case of fermented sausage
such as pepperoni or salami, the
meat is used raw and can be
contaminated.

“We were looking for changes
in processing that would account
for the recent outbreaks,” ex-
plains Tatini. “In the normal
process of fermentation, the sta-
phylococci, even if present,
shouldn’t be able to compete
successfully with the fermenta-
tion bacteria, and shouldn't be
able to grow. We wanted to find
out why they were.”

Tatini discovered that if fer-
mentation goes wrong at some
point, the staph organisms are
able to grow. Improper sanitation
encourages contamination and
the organisms will be able to
reach a toxic level much sooner.
Sausage fermentation at temper-
atures higher than 90° F., a re-
cent innovation, also gives the
organism a better chance to
grow.

“And, of course, once the
toxin has been produced, heat-
ing, aging, drying, or acidity
won't help. The product has to
be destroyed,” he says. “Careful
monitoring of the fermentation
process is vital to preventing
these losses.”

To help in that monitoring
process, Tatini has been develop-
ing a test for suspect food. The
only test now available is a time-
consuming laboratory procedure
that can cost up to $500. “We are
developing a simple test that can
be done fairly quickly. It can be
run in about two hours for about
$5,”" Tatini says.

This test also solves one spe-
cial problem in identifying poten-
tially contaminated food. The
problem is that the staph can
grow, produce the toxin, and die
off, which makes contaminated
food appear safe, since the staph
is no longer present even though
its poisonous product is. Tatini's
test indicates the presence of a
heat-stable enzyme produced by
the staphylococci. While only a
few types of staph organisms
produce the toxin, they all pro-
duce the enzyme. So this test is
a simple way to mark suspect
batches. This tells the processor
which foods need to be de-
stroyed or have the more com-
plex testing before release.
Tatini's new test has already been
used successfully in Canada.

Since contamination of food
with staphylococcus produced
toxin can be a severe economic
loss for the food processing in-
dustry, Tatini has not only been
researching ways to detect it
before it reaches the consumer,
but possible methods of inacti-
vating it.

His research has indicated
one promising direction. Tatini
has discovered that tannin, the
element which produces the as-
tringent taste in unripe fruit,
such as persimmons, seems to
react very quickly with the staph
toxins. Tatini has found that con-
taminated fruit to which high
levels of tannin have been added
do not produce symptoms of
poisoning even when the entero-
toxin is present. This implies that
tannin inactivates the toxin. “We
need to do quite a bit more test-
ing before we are sure this may
have practical potential, but it
appears to be a very promising
line of research,” Tatini says.

Meanwhile, “‘since we can't
prevent food from being contam-
inated by staphylococcus, we
need to use safe food handling
practices to minimize the chance
of illness,” he says. “The first
thing is to limit the amount of
contamination. This means using
good sanitation practices. The
second thing is not to allow pro-
duction of the toxins, by making
sure that food is always kept ei-
ther cold (below 45°F) or hot
(above 140°F).”

Staphylococcus food
poisoning is a serious problem
for the United States food pro-
duction system. But through re-
search such as this, Tatini and
his colleagues may make this a
safer world to picnic in.

—Denise Bonebright
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Farm Management—
Does It Compute?

At the David Nelson’s 50 Holstein dairy farm, Rush City, a microcomputer is getting
frequent use. Dave Nelson (standing) and his son Mark (seated) say they use their
microcomputer for accounting and farm management tasks, breeding, and ration bal-
ancing, and in the year they've had it, it's already paid for itself.

MICROCOMPUTERS and animal

research are a great combination.

The match-up is full of possibili-
ties and those possibilities

are only just beginning to be
explored.

The microcomputer has al-
ready been useful in collecting,
storing, and sorting the data that
research generates and helps sci-

entists make accurate deductions.

University of Minnesota Experi-
ment Station animal researchers
use computers in a multitude of
ways. Some examples are re-
search on balancing rations for
poultry, health monitoring of
farm animals, and developing a
simulation of swine growth in re-
lation to diet and environment.
Microcomputer potential is
now being tapped on the farm,
where the impact has been
called revolutionary—as revolu-
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tionary as the switch to tractors
from plow horses that began in
the 1930s. Earl Fuller, experiment
station researcher in manage-
ment information systems, has
been looking at that impact and
potential for Minnesota farmers.

There are over 3,000 micro-
computers on Minnesota farms
today. Dairy, swine, and beef
producers use computers to track
superior animals for breeding,
candidates for culling, feed and
water consumption, and changes
in rations and weight gain.

“There are potential payoffs
(in using a computer) for any
size commercial farm in the
state,”” Fuller believes, “but per-
haps especially for smaller farms
because it gives them access to
information and decision aids
that had been only available to
larger operations.”

His research has shown that
any farmer who takes computers
seriously can find them useful,
but in some surprising ways. “In
the systems | have looked at, the
computer is paying, but it may
be paying in ways the purchaser
hadn’t planned on,” he says. The
computer is valuable for retrieval
and storage of data and it also
improves communication within
the farm business. As an exam-
ple, Fuller says, “The usefulness
really takes off when mama
takes care of the accounts, papa
knows what goes into them, and
a junior partner records the
swine records.”” Several people
start sharing the data base,
and each can more easily find
out from the other what needs
attention.

Fuller sees computers giving
farmers a greater sense of mana-
gerial control over their opera-
tions. Having and using a
computer, Fuller has found, also
means major changes in how
farmers use their time. They find
themselves spending more time
at a desk. This means changes
in how farmers see themselves
and their job. For example, Fuller
explains, ““Farmers are buying
word processing software to
go with their computer when
many have never even owned a
typewriter.”

Fuller has been investigating
the kinds of ““data of high infor-
mation potential”’ needs, and he
believes a phone modum is an
important part of the computer
system, to allow the farmer to
plug into a number of data base
systems. “A farm computer sys-
tem must have the capability to
pick up data from other places,
universities and private firms,”
he says.

There are more and more of
these data bases being offered,
as well as software being devel-
oped specifically for the animal



producer. EXTEND is a Minne-
sota Agricutural Extension Ser-
vice data base and computing
network now available through
about 25 percent of county ex-
tension offices. AGNET is a col-
lection of programs from a
group of 10 states and originates
at the University of Nebraska.
Access to daily commodity mar-
ket data and weather data are
other possibilities for computer
owners.

“The hardware may have
more glamour, but the important
part of a computer is its soft-
ware,” Fuller emphasizes. Soft-
ware is being developed by the
University of Minnesota and
other land grant universities to
help with decision-making and
problem-solving. For example,
DECAIDS and MINN-AIDS—Com-
puter Decision Aids for Time
Share and Micro Computers—
help with decisions on whether
to buy or grow corn, to raise or
purchase feeder pigs, to lease or
buy certain farm machinery, to
take cash discounts, or to buy
fertilizer in the fall.

Computers are likely to be-
come even more versatile, Fuller
believes, as they become more
and more portable. Eventually,
he foresees computers in the
cabs of combines and other farm
machinery. There already is a
portable, battery-operated com-
puter that can be used in the
barn or out in the field for im-
mediate recording.

Computers, Fuller believes,
are not just a fancy substitute
for a file cabinet or stack of in-
dex cards; they are efficient stor-
age and retrieval systems. Micro-
computers are expanding and
changing the management con-
trol options for farmers and at
the same time changing the way
farmers view themselves.

—Mary Kay O’Hearn

Science Notes

WHITE LUPINS A
POTENTIAL ALTERNATIVE
PROTEIN SOURCE

High quality protein rations are
essential for food producing ani-
mals. Southern Minnesota has
soybean meal available for this
necessary protein, but in areas
where soybeans are not grown,
it makes sense to use locally
produced protein crops. Recently,
the spotlight has been on white
lupins as such a crop.

White lupins (Lupinus albus)
have been available in many
parts of the world; however,
their use has been limited be-
cause they contain quinolizidine
alkaloids, which are toxic. Re-
cently, plant breeders have pro-
duced white lupins which have a
lower content of alkaloids and
other toxic components.

Jim Halvorson, Mohamed
Shehata, and Paul Waibel, re-
searchers in the Department of
Animal Science, have conducted
two experiments on the feeding
value of white lupins for turkeys.
Results showed that with 60 per-
cent white lupins in the diet of
young starting turkeys, growth
was 83 percent as great as a
control group fed no lupins. With
older turkeys, complete replace-
ment of soybean meal protein by
lupin protein resulted in 85 per-
cent of control growth. Further,
there was no evidence of any re-
duction of the general health of
the birds. Female turkeys 8 to 12
weeks old and male turkeys O to
3 weeks old accepted 10 and 15
percent of lupins in their diets,
respectively, with no reduction in
performance, but higher levels
resulted in increasingly de-
pressed growth.

White lupins contain about 32
percent protein, 9 percent fat,
and 12 percent fiber. Their
amino acid content is fairly good
except they are low in methion-
ine. Tests are currently being run
to determine the role of fiber in
the lupin seeds. The researchers
want to learn whether decortica-

tion is required to remove the
growth depressing characteristics,
whether additional methionine
supplementation is needed, or
both, or whether as yet unex-
plained factors are involved.

Studies to determine the
value of white lupins in the feed-
ing of high producing dairy cows
are under discussion but are not
yet funded. Conceivably, the re-
searchers suggest, if the tests
are conducted and are success-
ful, dairy farmers in central or
northern Minnesota could grind
and mix corn and white lupins
to prepare their own on the farm
grain mix.

POTASSIUM SUPPLEMENT
IMPROVES PERFORMANCE
OF FEEDLOT STEERS

A feedlot study conducted by
Harvey Windels at the Northwest
Experiment Station, Crookston,
has shown that when finishing
steers are fed high-grain diets,
adding potassium can enhance
feedlot performance. The study
indicated that steers fed supple-
mental potassium required less
feed (782 pounds) per 100
pounds of gain than those that
did not receive added potassium
(811 pounds) even though the
average daily gain did not differ
appreciably (2.41 pounds a day
for supplemented diets and 2.35
pounds a day for non-supple-
mented diets).

Corn grain does not provide
enough potassium to meet the
requirements of feedlot cattle, ac-
cording to Jay Meiske, re-
searcher in the Department of
Animal Science. A diet deficient
in potassium results in reduced
feed consumption and weight
loss. “There is a need to provide
diets with potassium of at least
45 grams a day,” Meiske says,
“but there is no benefit in add-
ing potassium to a diet with ad-
equate potassium.”

Previous feedlot studies at the
University of Minnesota showed
little or no advantage in adding
potassium to finishing steer diets
that had 10 pounds of corn si-
lage. However, these studies
were done before monensin was
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added to feeds. Now used al-
most routinely in feed supple-
ments, monensin causes in-
creased feed efficiency by de-
creasing feed intake, Meiske
says, but this may also decrease
potassium intake. The recent
study evaluating finishing diets
containing monensin therefore
became necessary.

Cows and growing calves
generally receive considerable
forage in their diets and a lack
of potassium is not as likely as
with high-grain diets, Meiske
adds.

NEW UNIVERSITY OF
MINNESOTA POULTRY
FACILITY COMPLETED

Construction of the new Poultry
Teaching and Research Facility at
the University of Minnesota has
been completed.

The one-story, 2200 square
foot earth bermed building was
built as a result of $2 million ap-
propriated by the legislature to
improve poultry research facilities
at the St. Paul campus. Of that
appropriation, $74,000 were used
to remodel existing poultry facili-
ties, according to Robert N.
Shoffner, professor of animal sci-
ence at the University.
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“The major thrust of the re-
search to be done in this new
facility will be nutrition and envi-
ronmental studies on chickens,”
Shoffner says. Experiments on
turkeys will continue to be done
at the Rosemount Agricultural
Experiment Station.

Some physiological, endocri-
nology, and behavioral research
will also be done in the new
building. But the great advantage
of the new facility, which has
the capacity for about 4000 adult
caged birds and nearly 4000
young growing birds, is its so-
phisticated environmental con-
trols. The building has six

environmentally controlled labo-
ratories to allow photo period,
temperature, humidity, and air
movement studies. “With the
new facility we can now do
adult caged bird research with
eqguipment comparable to that
used by industry,” says Shoffner.

The earth berm design was
chosen for its energy efficiency.

The availability of new re-
search space for chickens has
opened up other space which
has been remodeled to house
geese and ducks. The University
of Minnesota is one of the few
research universities in the coun-
try doing research on waterfowl,
according to Shoffner.
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Robert Shoffner (left) and Stephen Whiting, facility supervisor, examine chickens in

the new poultry facility.
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FINANCIAL STATEMENT
MINNESOTA AGRICULTURAL
EXPERIMENT STATION

Research Fund Expenditures
Fiscal Year 1982

Expenditures by Source

Federal Funds
State
Appropriations
Gifts and Grants
Fees, Sales,
Miscellaneous

Total

Percent

Amount

12.4 $ 4,130,093

62.0
18.0

20,670,810
6,033,727

7.6 2,521,126

100.0 $33,355,756

Expenditures by Objective
Classification

Personal
Services

Travel

Equipment, Land
Structures

Supplies and
Expenses

Total

72,9 $24,311,439
2.0 679,793

45 1,500,435

20.6 6,864,089

100.0 $33,355,756

Expenditures by Location

University of
Minnesota—
St. Paul

Branch Stations
—within
Minnesota

Total

85.6 $28,535,717

14.4 4,820,039

100.0 $33,355,756






