


Minnesota Science Interviews the Director 

Director Huston points out the strength of the foreudder attachment of a high-producing 
cow at the UM Northwest Experiment Station, Crookston. 

Q. Can profitab le app licatio ns of 
spec if ic resear ch results be 

guaranteed? 

A.Spending tax doll ars w isely fo r 
research requ ires careful cho ices, 

planning, and coordi nation . Resear ch 
is an unc ertain venture: No one knows 
at the outset how those searches into 
the unknown will progress, wh ich 
paths they will take, whi ch sc ientist 
will make the most sign ificant 
discoveries, or how long they will take 
to make those d iscoveries. Yet desp ite 
those uncertaint ies, our past 
exper iences reveal through countl ess 
examples- hybrid corn, art if ic ial 
bre ed ing, vaccines, herb ic ides, so il 
tests-that research pays off 
handsomely. New knowledge is useful, 
va luable, and worth seeking ! 

Q . Who ga ins most from Min nesota 
agricult ural research? 

A. Those who f irst cont ro l new 
knowledge or the tech nolo gy 

resulti ng from it oft en gain most f rom 
it. Private corporations invest heavily 
in research with that exp ectation. 
Minnesotans invest in publ ic research 
in agriculture and for estr y and 
elsewhere with expectat ions of 
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improv ing the state's economy, 
c reating new jo bs, and enhancing food 
and f iber supplies. But even so large a 
state as Min nesota hasn't the 
resources to research every topi c 
l ikely to strengthen the economy or 
imp rove standards of l iving. Cho ices 
must be made. Costs must be shared 
with other states even at the r isk of 
losing some of the benef it of being 
fi rst. 

Q . How do exp eriment st ations dec ide 
upon which proj ects to fund? 

A. Some choi ces are made easily. It is 
not diff icult to choose be tw een 

corn , soybeans, or wheat that are 
grown Widely in Minneso ta and 
peanut s, cotton , or rice that are not. 
But choos ing between corn , forests, or 
dai ry catt le- all so important to the 
state- is di ffi cul t. And choosing 
between breed ing or disease control 
o r management techn iques research 
fo r a single c rop such as corn requi res 
even more care ful analysis. Choosing 
between research that may payoff 
qui ckl y but modest ly and that which 
may payoff years later but handsomely 
invo lves even mo re difficult decis ions. 

In recent years, cost-benef it 
analysis as a means of choos ing 

rese arch topics has been promoted by 
executives, economists or accountants 
acc ustomed to dealing with business 
ventures involv ing much less 
unce rta int y than research. Simple 
cost-benefit analyses long have been 
used in mak ing choices betw een broad 
areas of agr icultural research. But 
when used in making choices of 
resea rch involving multiple and high 
degrees of unce rta inty , the 
mathematical elegance and 
completeness of the cost-benef it 
techn ique may cause one to fal sely 
overest imate its reliabil ity . 

At all levels of o rganization in the 
Minnesota Agr icultural Expe rim ent 
Stat ion sc ientists and administrators 
work together, relying on the special 
insight s of the most knowledgeable 
experts in each area , to choose 
research most valuable to Minnesota. 
Annual plann ing conferences are held 
to evaluate past research and to pla n 
fo r the futu re. Each scient ist prepares 
a broad-based research plan every 3 to 
5 year s. 

Q. How are res earc h efforts 
coo rdinated? 

A. Each year, the scienti st updat es 
plans with spec if ic exper iments to 

be conducted du r ing the year. 
Rigorous experimental " designs," 

oftentimes quite complex, are used to 
enable scienti sts to secure maximum 
infor mation: At the end of the yea r, 
exper iment station sc ientists repo rt on 
their accomp li shments so that others 
may use those discoveries. 

In annu al reg ional and nat ional 
meet ings, sc ientists in each dis cipline 
exchange information about the ir 
c urrent work and discuss ways of 
obtai ning new answers. Gro ups of 
sci enti sts and adm inist rators from 
every state experiment station and the 
USDA research agenci es annu al ly 
discuss broad f iel ds of research; and 
they plan ahead to ach ieve necessary 
repl ication of exper iments, and yet to 
avoid unn ecessary duplicat ion. 
Th rough an extensiv e comp uterized 
informat ion retr ieval system , every 
sci entist has available the annual 
report of the accompl ishments of 
every other ag ricultu ral scient ist in 
the Un ited States. In these ways, 
research is effect ively coo rd inated 
locally, regionally, and nat ional ly. 0 
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" In Minnesota," says a mellow voice from the television, " grapes drink deep of the warm summer sun." 

Sparkling Future Seen for Minnesota Wines
 

MIKE FINLEY 
Unive rsity Relat ions 

" In Minn eso ta," says a me ll ow 
voice, " grapes drink deep of the war m 
summer sun. The product is a wine that 
conno isseurs the world over have 
com e to che r ish and respect. 

" Today, you can enjo y any of these 
wines at prices you can afford. 
Hia watha Vineyar ds' fine wines-with 
dinner , or all by themselves. Drink 
them with someone you lov e." 

Of course, that' s all in the fu ture. In 
1976, Minn esota wines are sti ll an al ien , 
noncommerci al commod ity. Except for 
a few st ray bott les of dandelion, 
chokecherry, and apple win e stashed 
away in some home vi ntner 's too l shed, 
w ine made in Mi nnesota has not only 
been scoffed at by conno isseurs, it has 
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also been con fiscated by the revenuers 
(unless it' s for hom e use). 

But that doesn't have to be the 
cas e, says Ceci l Stu shnoff , vit icultu rist 
w ith UM's Department of Horticul tural 
Sci ence and Landscape Archit ecture. 

" Up until now, few people have 
given wines in Minnesota much 
thought ," says Stushnoff. " For one 
thing , th e growing seaso n is not long 
here; and for another, no 
commonly known varietie s of wine 
grape can make it through our winters 
w ithout spec ial protection ." 

Stushnoff explains that there are 
several grape fam il ies which are 
cultivated in the US: " One is Vit is 
vinifer a, a grape that was brought here 
fro m the Old World, where it has been 
cult ivated for thousands of years. 
Attempts by the Engl ish to grow it on 
the east coast met with disastrous 
results; and the plant was ravaged by 

the w inter cold, d isease, mildew, and 
root l ice." 

When the v in ifera grape was 
introduced in New Mex ico and 
Calif o rni a, however, vintners were 
pleased to fi nd that the wine produced 
the re, in many ways, equaled the best 
w ines of Italy , Germany, and France. 

Another domestic grape, Vit is 
lab rusca, also called the Northern Fox 
grape, has been grown with excell ent 
results in the United Stat es. And it can 
withstand temperatures down to -25 0 F; 
so it is much hard ier than the 
vinifera grape. 

" The only trouble with most 
labrusca grapes," says Stushnoff, " is 
that they have a foxy flavor, wh ich is 
tasty in jams and jellies but makes a 
mediocre, strong-flavored wine." 

Finally, there grows in Minn esota a 
small-c lustered, ac id-sour w ild grape 
called Vitis riparia, the riverbank 



This Swenson 40 expe rimental white grape may someday (as early as the spring of 1978) be used as a dessert grape, or for a fruity wine. 
It is not now available. 
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grape. It's not as good , being so puny 
and sour , but it can withstand some 
incredibly cold weather-as low as 
_50 0 F. Dairy Facilities:) 

Th is is where Elmer Swenson 
comes in: Swenson, a dairy farm er in 
Osceo la, Wis., for many years, had a 
hobby of hyb ridiz ing differen t kinds of 
grape vines. He wondered why no one 
had ever t ried crossbreed ing 
Minnesota riverbank grapes with a 
bett er-tasting grape. 

Already, th e University of 
Minnesota experim ent stat ion had 
produced a ripar ia-Iabru sca hybr id 
bac k in the '40s, but the lab rusca part 
made it taste like sweet grape jui ce
fi ne for dessert but not fi ne with a 
meal. 

It was in 1967, at an experiment 
stat ion f ield day at the UM's 
Hort icultural Research Center in 
Excel sior , that Elmer Swenson brought 
in, as a curiosity, a few dozen hyb rids 
he had bred by crossing the riverbank 
rip aria grape with the more dignif ied 
European vini fera cous in. The 
horticulturists were impressed. Soon 
aft er, Swenson joined the research 
fac il ity as an experiment superv isor, 
and he is still working at UM. 

About 50 selec tio ns of Swenson's 
grapes are being tested as w ine 
grapes, with a few already showin g 
exce ptional promi se. 

"We've had several bottles in the 
ag ing process," says Stushnoff. " And 
som e of the samples we've taken so 
far are very encouraging. 

" Although it 's too soon to pass any 
f inal judgment on the wi nes we 've 
been making , one fact of winemaking 
is on our side: f rom here on, nothing 
can go wrong. It can only get bette r." 

The greatest challeng e in the 
plant-b reed ing proc ess, says 
Stushnoff , is to keep breeding until 
di ff erent qualities-some of wh ich 
tend to fight each oth er- comb ine to 
make the best possible wine grape. 
" The cold-hardiness problem is being 
licked," says Stushnoff . 

Now the UM hort iculturists have to 
try to cut the natu ral ac idi ty that 
ch aracter izes the riparia half of the 
hyb rids . 

Minnesota 's short, hot summers 
usually end before the leaves on the 
grapevines of many ex ist ing variet ies 
produce a palatable amount of sugar 
fo r the gr apes. It does seem as if the 
best Minn esota wines are likely to 
have a dry qual ity about them. 

That Minnesota will compete w ith 
Cali fo rn ia in the wine industry, is 
ser iously in doubt, says Stushnoff. But 
it is not in doubt that the state stands a 
good chance of deve lop ing a stro ng 
new home industry. 0 
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PHilLIP M. PARSONS ' 

Northf ield , Minnesota Dairyman 
and UM graduate, M.S., aqr icultu re 

AN AGRI CULTURAL ENGINEER from 
the Univers ity of Minnesota once told 
me: " Most Minnesota l ivestock 
housing was const ructed fo r the 
weather co nditions we have for 8 
months of the yea r." 

Since we have both extrem es in ou r 
climate, you can choose wh ich months 
he felt unsat isfactory; but I can assure 
you from experience that both hot and 
co ld can cause problems. 

I depend upon engin eers to 
develop for me the statisti cal 
requirements of square footage and 
cub ic feet of air moveme nt. The re is no 
way for all these measurements to be 
made experi mentally by the fa rmer. 

Farme rs who are p ioneers in their 
field will be fa r ahead of the eng ineers 
as c reators of ideas in livestock 
housing; and part of the obligat ion of 
tho se who would remain expe rt in their 
f ield must be to obs erve what is bein g 
c reated and to cri t ic ize, co rrect, and 
pass along those ideas wh ich show 
pro mise. All of us have seen the 
operatio n of a bu ild ing or feed ing 
system wh ich the experts insisted 
would never wo rk. Th is is no 
implication th at the exp ert involved 
was wrong-the expert may not have 
understood the things bein g done to 
make the syst em work, or more li kely, 
th e expert may have doubted its 
general application. 

In the dairy industry du ring the 
ear ly 1950's, the mechanical simpl ic ity 
of loose hous ing, and a simple milk ing 
par lo r to milk a larger herd, seemed 
attractive to many fa rmers. Inevitably, 
conversions of ex isting stru ctures 
were made. A few of them wer e 
successful becau se most of the 
principles requ ired fo r a good loos e 
hou sing system were fo llowed by 
acci dent or intent. But , by and la rge, 
those conversion s were failures 
because the bu ild ings would not 
accomm odate the needed desi gn 
featu res of the new system and co uld 
not be modified to do so. Conversions 

'The au thor is gratef ul to John F. Anderson, 
Chief of Field Serv ices, Co llege of Veter i nary 
Medic ine, Un iversity of M innesota and to Donald 
W. Bates, Depar tment of Agricul tural Eng ineer ing. 
University of Mi nnesota for assistance in preparat ion 
o f th is paper. Both part icipated in plann ing the 
structures desc ribed. 

that were made during that time had 
the effect of eliminating f rom the dai ry 
business those dairymen who weren't 
inn ovators . By now, the inherent 
shortcom ings of loose housing have 
caused it to pass out of common use. 
The same risks ex ist today for those 
who would convert thei r old facil ity to 
he ifer or calf barn if they are not c lear 
in thei r und erstandi ng of the elements 
required by its new use. One of the 
fac il iti es on my farm was remodel ed as 
a calf barn with what we thought were 
c lear ly defined pr inc ipl es, but some of 
the problems of the old st ructure st il l 
remain . 

That br ing s to focus one of the 
requirements in planni ng any cha nge 
in fac il ity or management. The goals of 
the change must be clearly de f ined. 
When a farmer com es to a UM 
aq rioultural eng ineer and ind icat es a 
desire to construct a dai ry fac il ity, 
what do es the farmer have in mind? 

Does th e farmer wan t to house 80 
cows? 

Does the farmer have in min d a 
sp ec ialized facil ity designed to house ) 
dairy cattle that will su it their needs 
and cr eate an effect ive and product ive 
wo rking envi ronm ent? 

Planning of the bu ildi nq itself 
should not beg in unt il that farmer's 
goals have been c learly defined and 
several plans considere,d before the 
r ight one is uncovered, or also eventual 
failu re will result. 

I'd l ike to enumerate some 
impo rtant considerations before a new 
da iry fac il ity is constructed: Alth ough 
not alway s recogn ized, in some 
measure the operator expect s gains in 
each area which will help pay for the 
st ructu re and p roduce added prof it, 
which are goa ls of such chan ges. In my 
estimation, they are : 

Improved animal healt h. Many 
dairy fac il it ies are unsatisfacto ry, and 
animal health oft en gets slight 
consideration. Almost always, 
vent ilat ion can be improved . 

When a real estate per son was 
asked what th e 3 most important 
co nside rations in a property's value 
are, he responded that they are 
Loca tion-locat ion-Locat ion. In the 
same way, the 3 most importan t 
considerations to anim al health are 
Vent ilation-Ventil ation- Venti lat ion. 
Satisfactory ventilat ion in warm 
build ings depends on adequa te 
insulat ion and suff ic ient heat 
production in the st ructure. In our 



protection from cold and damp. Heife rs 
and dry cows are capable perhaps of 
with standing greater ext remes, bu t are 
deserving of proper care becau se they Where We're Going are the source of futu re returns. 
Whether don e for health reasons or in 

c limate, suppl emental heat may be 
required in add it ion to the animal heat 
pro duced . This is by no means say ing 
that a certain temperature must be 
ma intained or that a mechan ical 
ventilat ion system is needed in all 
livestoc k shelte rs. One of the best 
bu ildings I have ever buil t, from an 
animal health standpoint, depends on 
natural air circulation and an inside 
temperature no more than 100 F above 
outside temperatu re. Eng ineers can 
ca lculate the R valu es needed for 
ce rtain temper atures, and know the 
heat and moisture produc tion of 
l ivestock, but, even so, I bel ieve 
ventilation has not yet advanced to an 
exact sc ience. 

Health of the animals also depends 
on adequate floor space, feeder space, 
waterers, and so forth. 

We have a new concept in bui ld ing 
design w ith tot al confinement. Such 
bUild ings have their own space 
requirements. 

There must be a clear distinct ion 
between the space cap acit ies fo r one 
metho d of management as compared 
to another: A loose housing barn of a 
given size will not house the number of 
cattl e that could be put on slats. Each 
cl ass of dairy cattle has certa in 
env i ronmental requ irements. A ca lf 
must be sheltered in an envi ronment 
that is dr aft-f ree and dry. A moderate 
temperature will improve rate of gain 
and reduce management problems. A 
mil k cow is capable of good production 
in a temperature range between -150 

and 85 ° F, when sheltered from 
precipitation and draft. The udder, the 
production machin e, deserves special 

These dairy calves at the Phillip M. Parsons' farm were sav.ed from p~~umonia by John F. 
Anderson, Chief of Field Serv ices at UM 's College of Veterinary MediCine where 
scientists put research and teaching into the dairy ~arns. Donal~ ~. Bates, UM 
agricultural engineer, advised Parsons on an experimental ventilation system for 
Parsons' older bu ilding to make the environment better for the calves. 

the name of eff ic iency , handling and 
treatment facili tie s for moving and 
treating anima ls are a must. 

Improved effic iency. One of the 
pr inc ipal reasons that dai ry barns are 
replaced is to improve the eff ic iency of 
the operat ion. Th is may take several 
forms such as reduced labor pe r 
animal , larger numbers, better manure 
handling , and eas ier feed ing and 
handl ing of the animals. 

In my view , there is no single 
contribution to eff ic iency as gre at as 
some kind of slotted floor and 
liq uid-manure storage. Th is princ ip le 
makes all other meth ods of handl ing 
manu re obsolete and widen s th e gap in 
labor eff ic iency between a fa rmer who 
recognizes it and others who do not. 

By the same token , basic layout 
dec isions determine total labor 
eff iciency more tha n labor-sav ing 
devices. Many dairy farmers are still 
constructing or remodel ing stanchion 
barns because they don 't bel ieve th at 
lab or sav ings are signif icant in a parl o r 
and f ree-stall system. There are plenty 
of reasons fo r plann ing a stanchion 
barn , but the goa ls for tha t fac il ity must 
clearly require stanchions or tie stal ls 
fo r handl ing purposes to the exc lusion 
of some eff ic iency. Eff icie ncy requires 
group feeding of rough ages at the 
point of storage or access by the 
transport un it. Eff ic iency req uires 
min imu m movement for the man on 
repet itious jobs. Eff ic iency requi res 
thoughtful layout of areas where catt le 
will move to make fewer bot tlenecks 
and easier handl ing. 

Operat ing costs must be 
considered espec ially in th ese days of 
higher energy costs. We install ed a 
pre ssure ventilat ing system in our cal f 
barn wh en it was remodeled a cou ple 
years ago at the end of the low-priced 
ener gy era. By the t ime it was 
operating the foll owing winter and LP 
gas had reached 32 cents a gallon, I 
winced at the $200 a month operating 
cost. The same is now tru e about 
electr ical co st, and large numb ers of 
motors-to move material or air
extract their toll. The less obvious 
operating costs are more severe. The y 
include unnecessary hand labor, 
wasted feed or bedding, and most 
severely, lost product ion. Plann ing low 
operati ng cost s is poss ibl e if the goa ls 
are defined. 

Inc reased p rod uction. When any 
fac il ity , be it fa rm, industr ial , o r retai l, 
is being planned , its purpose is 
product ion . Capita l, labor, and 
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Phillip M. Parsons chats with UM scientists John F. Anderson (left) and Donald W. Bates (middle) about the improved health of his animals 
in Parsons' remodeled old barn. The remodeling "reduced calf mortality to a low of 3 percent in its first year," says Parsons. 

management are brought to bear w ith� 
increased p roduct ion as the goa l.� 
Dai rymen respond to these same� 
ob ject ives, necessar ily. Whatev er is� 
done in plann ing a housin g facility� 
must have high product ion as its� 
ce ntra l theme. There are compromises� 
made w ith max imum production du e to� 
lack of capital or a thousand other� 
things; but the goal of maximum� 
production is cent ral. In th is case,� 
good housing demands maximum� 
comfort for the an imals to pro du ce at� 
their best. The cow or calf needs a� 
co mfort zone around her, a good place� 
to rest, and adequate space for feed� 
and water. Th e manager is then� 
responsible for maintaining good� 
co ndit ions that w ill result in h igh� 

. product ion. 
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Care in p lanni ng the fac ili ty 
requires knowing th e size of animals to 
be hou sed, their needs for com fo rt, 
and necessary space for feed and 
water. Th ese needs are well 
documented, and the number of 
compromi ses made will onl y incr ease 
the demands on man agement in fu ture 
years . The farmer who has a facility 
and wan ts to expand or build a new 
one implies the need for inc reased 
produ ction. 

Better cattle handl ing. In th e past, 
too little attention was paid to how you 
got the cow into th e pen , where th e 
he ifer was to be co ntained for 
breeding, and how an imals coul d be 
moved from one area to anoth er. Th is 
was adequate for a family farm with 20 
cows, but numbers have increased and 

the farmer is busier. 
One of the most useful thing s on a 

farm is a convenient pen area where 
cattle can be sorted and co ntained. If 
combined with a tre atm ent facility, thi s 
can become the center for ve terinary 
care and reduce costs of t reatment. 
Elements of thi s are a are lanes to one 
o r more pens for hold ing cattle, a 
holding chute with easy access, and a 
di scharge pen . If an isolat ion pen is 
availab le one more step has been 
made toward good health care. 

Too often the cows are expe cted to 
know how to enter a door opened in 
th e center of a long barn and to go 
where treatment is don e w ithout any 
lanes. Cows are no different than 
people and will take the easy way ou t 
every time. Corral and chutes don ' t 



have a modern sound; but they are as 
modern in their purpose as next year's 
ca r. 

A Prob lem of Disease Prevention 

Two years ago, on my farm, the 
proc ess of expansion and need for 
improvement resul ted in new hou sing 
fo r calves and replacement cattle. With 
some reservat ion, I am pleased w ith 
the results. I have a cold fr ee-stall barn 
for 80 milk ing cows wi th a double-si x 
herringbone milki ng parlo r. Through 
the years, we had used the old 
stanc hion barn for housing calves and 
had operated conventiona l loose 
housing sheds for he ifers and dry 
cows. Both calves and heife rs suff ered 
consequences. The calf barn had 
woefully inadequate venti lat ion. In 
wi nte r, frost covered the ceiling and 
concrete block wa lls . Ma nure was hard 
to remove, and large amo unts of 

bedd ing were used to counteract the 
moistur e. Calf health was at best a 
chancy th ing, and 18 to 22 percent ca lf 
mortal ity resulted. The heifers had 
fared bette r becau se there was more 
space, but I needed to be able to group 
them according to size for better 
gr owth. This was not always possible, 
and mov ing animals fr om one pen to 
another was diff icult ; the fr ee-fo r-al l 
approach. In addit ion, I had a 40 to 60 
head steer operation wh ich shared a 
long, ope n barn w ith the hei fe rs. When 
we purchased feede r catt le, all their 
disease ent it ies passed d ire ct ly ove r 
the feed bunk to the heifers and then to 
the cow herd. 

Minnesota Vets to the Aid 

Duri ng this t ime I became affi l iated 
with " Doc" John Anderson, Chief of 
Fiel d Servi ces, Co llege of Veterinary 
Med icine, University of Minnesota, in a 
herd health p rogr am where UM 
veterinary students part ic ipat ed in all 
phases of veterinary pract ice. 

When he began working on a 
regular basis in the herd man agement, 
the problems wi th hou sing- that had 
always been th ere-became much 
more apparent. We had pneumon ia 
almost constantl y in the calves in th e 
ca lf barn. It resulted in he ifers with 
red uced lung capacity who neve r 
produ ced to th ei r potential. In addit ion, 
faci li ties were pressed when we bega n 
working more with the ca ttle. 

The first improvem ent in th e faci l ity 
was the insta ll atio n of a headgate and 
simple chute in a port ion of the ol d 
barn to use as a tr eatment area. It was 
quite centra lly located and good 
enoug h to use as an isolat ion area 
even if too close to young calves. 

The second improvement was to 
tak e those young calves out of that 
barn and separate them. We got 4 used 
portab le hog fa rrow ing build ings and 
located them nea rby. They could be 
convenientl y divided into three 4 by 4 
pens with an entry area. Sani tation was 
simple-we moved th e bUild ing ahead 
to new gro und. We tr ied using these all 
winter, but tha t p roved diff icult. It had 
no real manure pack and even when 
wrappe d w ith pape r there wasn't 
enough heat retention to keep a calf 
comforta ble. Nonetheless, it was a vast 
improvement and we could br ing a 
healt hy month-old calf back to tha t o ld 
bar n. The calf could w ithstand the 
condition s there; and herd heal th was 
improved. Wit h a simple treat ment 
area, we cou ld work wi th the ca tt le 
more eff ici ently and at less risk to 
ourselves. 

The need for new fac il it ies was 
obvious. During one summer the UM 
veterinar ian and I considered both a 

prefabricated calf house and a single 
replacement unit for all of ou r young 
dairy animal s. Both were dropp ed. 

I was anx ious to make use of the 
o ld stanchi on barn because it was in 
th e ideal location and the overhead 
hay storage was st i ll needed. 

The thin g lacking in my planning 
was a clear -cut set of objectives. By 
the fo llowi ng winte r these had evolved. 
They were: 
-separate housing fo r calves and for 

larger da iry repl acemen ts 
- a cont ro lled environment with 

moderate temperatures for young 
ca lves 

- l iquid-manure hand l ing with 
conc rete slatt ed floo rs 

- treatment and isolat ion area as part 
of the dairy repl acement barn 

- individual calf stalls for baby 
calv es, pens for ages 11/2 to 10 
months, and graduated sizes of 
free-stall for replacement animals 

Remodeling the Old Dairy Barn 

It remained for a local farm 
construction contractor to suggest the 
actual plan for remodeling the old 
barn. He had exper ience with 
remod el ing and installi ng pi ts and slats 
in old barns and sugg ested 4 feet deep 
by 4 to 6 feet wide pits,with a 16-foot 
additio n pitted full dep th for stor age. 
The only roughage fed is alfalfa hay 
stored overhead. The build ing is now 
30 by 84 feet and has a planned 
capac ity of 85 animals rang ing in size 
f rom birth to 10 months. 

Remodeling of the old dairy barn to 
a calf barn was not ent ire ly succes sful. 
The ce iling he ight is only 6 feet 3 
inches, wh ich g ives too littl e air space. 
Within a month of moving in, we had 
install ed a second pressu re fan and 
heater unit. Becau se of its const ruct ion, 
the old barn leaked ai r and would not 
build up the desired 1!a inch static 
pressure. We would li ke to have had 
more exhaust ports than 2 in the end 
furthest from the fans, but were 
prevented by the ba rn being set in a 
hill on one sid e. Subsequent ly, we 
added a 5,000 c.f.m. fan on the 
exhaust whe n summer airflow proved 
inadequate. There have been outbrea ks 
of pneumonia , espec ially in sp ring and 
fal l when tempe ratures chang e. This 
inc luded one incident of a hot spring 
w ind li terall y overpow ering the system 
and c reating a severe odor problem 
from a nearl y fu ll p it. The pit itself is 
uniqu e and succ essful. 

The barn provides good wo rk ing 
cond it ions, is con venient, and has 
reduced ca lf mo rta li ty to a low of 3 
percen t in its first year. But it is more 
diff icult to manage than I'd l ike to think 
necessary . 
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Building a New Dairy Barn 

The replacement fac il ity suggested� 
was a 36- by 100-foot pole-type metal� 
surface. It contains a 30- by 82-foo t� 
l iquid manure pit 8 feet deep wi th 3� 
different sizes of free-stalls (5, 6, and 7� 
feet long) along the 2 sides. Cattl e are� 
norm ally divided crosswi se with side� 
doo rs for acc ess. There is a center� 
mechanical feed bunk served from� 
silos that also feed the steers. An open� 
ridge 6 inches wide and adju stable� 
venti lat ion panels in the wall s provide� 
natural vent il ation. The cei l ing is� 
insulated with 3/8 inch polyurethane� 
insulat ion board (then acceptable by� 
f ire insurance com pani es).� 

The north 16-feet provid es space 
fo r a headgate, work area, and 
iso lat ion pen. The vete rinarian can 
even back his truck insi de during bad 
weather. This barn has a calculated 
capacity of 68 head, rang ing in size 
f rom 10-month-ol d to mature cows. 

How has it wor ked ? 

Withou t a doubt , the replacement 
barn has been the most successfu l 
l ivestock housing build ing I have ever 
used. I can' t recall a sing le instance of 
environmentally induced sick ness in 2 
years of ope rat ion. In severe wint er 
wea ther, we operate the buil dinq with 
doo rs and vent ilators clo sed, using 
only the open ridge fo r ventilat ion. It 
has proved adequate ; although some 
fr ost ing does occu r dur ing periods of 
prolonged subze ro tempera tures. The 
characte rist ic d rip of metal bu ildi ngs is 
largely eliminated by the ceiling 
insulat ion. When temperatures drop 
below ze ro, some freezing on the slats 
occurs, build ing up to perhaps one-half 
cl osure of slat ope nings after a 
2V2 -week period of continuous below 
ze ro temp eratures. Manure thaws 
rapidly as soon as tempe ratu res rise 
above zero. The pit has p roven more 
than adequate fo r 6-mont h storage and 
empt ies successfully. As weather 
moderates, the adjustable pan els are 
opened wider. In summ er the drive-in 
doors are also left wid e ope n. 
Condit ions are more comfortable than 
in any of my other barns. Adjustment of 
ventilat ion is minimal. I w ill repeat the 
general features of th is barn in a new 
mi lk-cow ba rn as soon as it is possible 
for me to replace the remodeled 
soli d-f loor dairy barn, which st ill has a 
ventilation probl em. 

I am not nearly as concerned wi th 
fi rst cost as when the build ings were 
construct ed. I have seen how 
far- reaching are the benef its of a good 
facil ity. With each building project 
I t ry to pay more att ent ion to detail and 
to incorporate more of the desi red 
features. If I had spent $4,000 more for 
a new bui ldi ng to house those calves, 
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the average ann ual cost over 20 years 
would have been only $200, about the 
amount I th ink I cou ld have reduced 
th e yearly heating cost w ith a new and 
t ighter bui lding she ll. Without 
question, I could have had a much 
more successful calf ba rn by start ing 
with a fla t earth area and building a 
completely new unit , as was 
recommende d to me by UM 
agr icultural sc ientists. 

One last issue I'd l ike to raise: 
Today most l ivestock housing uni ts in 
my area are bu ilt by com pany 
contractors. Thei r standard pl ans are 
usually modif ied to individ ual farmers' 
needs and they generally offe r 
complete co nstruct ion in a single 
cont ract p rice. The farmer ca n 
generally v isualize what he is gett ing, 
and expect s the f inished product will 
work to his sati sfact ion but th is is not 
always the case. It is the men who pl an 
and sell these bui ld ings who strongly 
infl uence lives tock housing today. 
They are often the ones who include 
desired features or, on the oth er hand, 
make compromises that cause 
probl ems. It appears to me that th ese 
men are in need of all current 
eng ineering data available. 

In the f inal anal ysis, farm ers 
themse lves must become better 
in formed in build ing construct ion and 
envi ronment if they are to ge t 
individual fe atures in thei r bu ildings 
which will best help th em reach th eir 
go als. There are many sources of 
informat ion in addit ion to the building 
indust ry: agricult ural engi neers, 
veterinar ians (and others of the 
Un iversity of Minnesota), the Midwest 
Plan Serv ice, th e popular pr ess, 
innovat ive farme rs in the community, 
local veter inari ans, and ot hers. 

As I look to where we' re go ing in 
dairy housing, there are several th ings 
that seem qui te cl ear : Farm units are 
noticeably large r, yet dependent on a 
sing le fami ly for operatio n and 
supervision. New dairy housing must 
provide fo r better animal health, 
improved effic iency, and the high est 
possible return to the farm. Liquid 
manu re storage offers signif icant 
imp rovement in efficiency at low risk to 
animals if well pl anned. Separate 
environments need to be prov ided for 
you ng anima ls, heifers, and the milk ing 
herd . Natu ral vent ilat ion and 
near-atmospher ic temperatures are 
very sat isfac to ry fo r matu re an imals 
usi ng slatted floors and fr ee-stall s. 
Ad equ ate pens, a tre atme nt area , and 
good feed ing fac ilities are required . All 
these con di tions are comp atib le for 
dai ry replacement catt le or milking 
cows in a barn such as I have 
described. I th ink it represents 
desirable da i ry housing for some t ime 
to come. 0 

Dairy� 

FOLLOWING WORLD WAR II the re 
was a great resurgence in loose 
housing. Its chief attribute was th at of 
lo w cost, which was the del ight of 
many econom ists, eng ineers, dairy 
scient ists, the popular pre ss, and 
others. The fact that loose hou sing was 
pe rhaps th e first method used and had 
been previously abandon ed because of 
inherent shortcomings was 
ove rlooked. Th is system , which was to 
mak e th e stall ba rn obsolete, has itself 
aga in becom e obsolete. Yet, the stall 
barn in my opinion , remains as 
sat isfactory a system as any other fo r 
housing high-produ c ing da iry catt le. 

An innovative da iryman hit upon 
the ide a of reducing beddi ng and 
improv ing th e c leanl iness of his cows 
by br eak ing th e resting area up into a 
series of sepa rate bedded 
compartments or free -stall s. This has 
had a monumental impact on dairy ) 
housing as a result of developm ents L.] 
eng ineers, animal sc ientists, 
equ ipm ent suppl iers, and ce rta inly 
da iry farmers them selves. Now we 
have 2 fun damentally sound methods 
of housin g da iry cattl e, the stall barn 
and th e free-stall barn , with the latter 
being bette r suited for larger herds. It 
would app ear that these systems will 
rem ain in use during the forseeable 
future. In specif ic instances herd size, 
the building site inc ludi ng present 
buildings, and personal preference are 
Iike ly to remain the primary cri teria in 
makin g a cho ice. 

With respect to herd size, a c lear 
def ini t ion of goals is essent ial : A 
pr imary obj ect ive should be the 
numb er of pounds of milk produced, 
not the number of cows milke d. 

The statement Phill ip Parsons 
made (see accompanying art ic le by 
Parsons ) concern ing the importanc e of 
vent ilat ion is deserv ing of reemphasis. 
It has been my observation that the 
dairyman, or other livesto ck p roducer, 
fi nds the pri nc ipl es di ff icu lt to 
understand. He may be unWill ing to 
mak e a reasonable investment in a 
st ructure and in equ ipment to mainta.. 
sat isfactory env ironmental condit ions. 
As a consequence he pays for 
vent ilat ion in substandard anima l 
performan ce and possible high death 
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loss although he may not real ize it. On 
the othe r hand, producers ofte n pay 
h igh prices for supposed ly care fully 
designed systems and st ill expe rience 
serio us problems. A relat ively 
st raightfo rward prob lem is often 
t reated as be ing unduly complex. 

Manure Handling Problems 

It appears that on e of the most 
diff icult p roblem s w ith which dairy men 
must deal is that of manure hand ling. 
The era of da ily haul inq is rap idly 
co ming to a c lose and a variety of 
long-term storage systems are co ming 
into use. The earthen storage p it into 
wh ich manure is moved through a 
large underg round pipe by a pump 
(manu re baler as Il ike to call it) for 
later removal is be ing wi dely used. 
Great emphasis is placed on the low 
cost of the p it compared to a conc rete 
st ructu re. How long the pumps wil l last 
and the ma intenance required fo r them 
and the pit is yet to be determ ined. 
Severe problems have been 
encountered in manure removal. 

The slur ry store, or above g round 
silo, roughly 60 feet in d iameter and 
perhaps 15 feet high, is now be ing 
promoted. The same gene ral type of 
pump is used to f il l these storages as is 
used for the p it. The cost is hi gh but 
both of thes e systems are adaptabl e to 
exist ing housing units . Manure stacks 
have also been red iscovered and in 
many cases the modern adaptat ion 
mee ts the needs of dairymen, 
particul arly for ex ist ing stall ba rns. 

Conc rete storage p its beneath the 
st ructu re to suppo rt slatted flo ors have 
the most to offer fo r new construct ion. 
To quote Parsons, whom I consider a 
conservativ e dairyma n: "There is no 
sing le con tri but ion to eff ic iency as 
great as that of some k ind of slotted 
f loo rs and l iqu id manure storage." 

In the case of a stall barn, manure 
sto rage can st ill be bui lt beneat h the 
ba rn and the manure deposited 
dir ect ly into it through gutter openings 
covered wi th steel g rates. The 
argumen t given is that the se systems 
cos t too much and da irymen can't pay 
fo r them. Th is is refuted by the fac t, 
however, that dair ymen do bui ld the m 
and do pay fo r them. It should be 

recogn ized also that the other systems 
do not come cheap either. Thus the 
dai ryman will be wise to make a 
carefu l co mparison of the various 
systems considering all costs before 
making a choice. To quote Parsons 
again: " I am not nearly as con ce rned 
wi th f irst cost now as I was when the 
building s we re const ructed. I have 
seen how far- reaching the benefits of a 
good fac il ity are." 

Certainly I am not an advo cate of 
spend ing money need lessly , but t ime 
and ti me again I f ind dairymen who 
learn to their sorrow th at a supposedly 
low initia l cost is not the only cost. 
Whi le th is statement is dir ected 
spec if ically to manu re handl ing, it 
appli es equall y to other pha ses of 
bu ild ing const ruct ion. The old saying , 
" Saving $5 now will cost $10 later," is a 
valid one. Dairymen need to take heed 
in expand ing ex ist ing fac il it ies or 
bu ild ing new fac il it ies. 

Milk Quality and Quantity 

To date, l itt le has been said about 
mi lk ing parlo rs. There is often too 
much emp hasis placed on the number 
of cows milked per hour and too li tt le 
on the qu al ity of milk ing . For example 
there is increasing discussion of the 
carousel system, and various typ es are 
available. In my op inion, much mor e 
development will be requi red bef ore 
thi s general ar rangement replaces the 
herr ingbone. 

Future for Dairy Housing 

As we look down the road, bett er 
cooperat ion between man ufacturers of 
vent il ation equ ipment, agricultu ral 
eng ineers, veter inarians, an ima l 
scient ists, and contr acto rs who inst all 
equipment is essenti al. Ofte n persons 
sell ing vent ilati on equipme nt and 
those who ins tal l it are qu ite 
uninf o rmed of fundamental princ ip les. 
For exampl e, recently I vis ited a new 
da i ry barn with an expensive and 
rather complex ven t ilat ion system. The 
complaint was about high barn 
temperatures in the summer. A 
manom eter reading showed a negative 
stat ic pr essure of 0.9 inch of water in 
the build ing. Thi s might be considered 
a tribute to the qual ity of the exhaust 
fans, but hardly to the adequacy of the 

fresh-air intake system. 

The increased cost of energy for 
mov ing air through so-call ed 
envi ronmentall y cont ro ll ed bu ilding s 
and the difficul t ies som etimes 
expe rien ced in ma int ain ing 
sat isfactory env ironment, makes it 
seem reasonable to pred ict that ther e 
will be g reater use made of natural 
ventil ation systems in severe c limates 
such as in the northern dairy areas of 
the US. At a recent meeting of the 
Midwest Plan Servi ce Dairy Committ ee 
we had a rather exten sive discussion 
about the pos sibil ity of insulat ing the 
wal ls and the underside o f the roo f of a 
slat floor free-stall dairy barn to 
produce an R value of appr ox imat ely 
15 and leav ing the r idge open in 
combi nation with adjus table wall 
openings. T rue, such a system might 
req ui re addit ional man agement but the 
initi al co st of a vent ilat ion syst em and 
the conti nuing cost to operate it wo uld 
be el iminated. 

In pred ic t ing future develop ments it 
is usually popular to pred ict bigg er and 
better thi ngs. There is no doubt that 
dai ry herds wi ll inc rease in size. As 
many small dai rymen, pe rh aps with 20 
cows or less, ret ire, thei r fac il it ies will 
go out of use and thus bring up the 
average. Good da i rymen-those in the 
production range of 15,000 pounds o r 
more of milk per cow per year-Will 
also expand, most likel y, to eff ic ient 
2-family units. It appears to me tha t, at 
le ast in the Midwe st, it will be a long 
t ime before there are many herds that 
w ill go beyond the 200- to 300-cow 
range. The vast major ity of herd s wi ll 
be in the range of 100 co ws or less. 
Herd size w ill be governed in part by 
the fundamenta l relati onship between 
cow numbe rs and availab le acr es of 
suppo rt ing land . 

Most peopl e are int rig ued by co w 
numb ers, and there is a ten dency to 
bel ieve that b igger is better. It is my 
v iew that th e mos t severely l imit ing 
factors are high-q uali ty labor and 
excell ent management. Managem ent 
problems seem to inc rease 
geometri call y w ith cow numbers. Th is 
fact is inescapab le des pite the deg ree 
of mechanization and w ill determine 
more than anything else where we are 
go ing in dairy ing . 0 
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BOB DRECHSEL Department of Information and Agr icultural Journa lism ss v • Pigs 
PORCINE STRESS SYNDROME 
(PSS)-a str ange but common 
di sord er-ki lls thousands of pigs 
annually. PSS is responsible fo r 
low -quality meat in approximatel y 20 
percent of all pork carcasses. Losses 
attr ibutable to PSS have been 
esti mated in the tens of mill ions of 
doll ars. 

Now PSS's days may be numbered: 

Led by food-and-an imal sci ence 
researcher Paul B. Addis, sc ient ists at 
th e University of Minn esota and a 
pr ivate laboratory have developed a 
simple blood test wh ich they bel ieve 
can help to eliminate PSS. 

A puzzling disorder of gen etic 
orig in, PSS has become a serious 
problem only in the past 15 years. No 
on e is ce rtain why, says Addi s, but 
anim al sc ientists believe the t rouble 
somehow began as breeders began 
select ing pigs for larger loin eyes and 
less fat. The syndrome is trigg ered 
whe n a PSS-suscep tib le pig is exposed 
to some type of stress. Almost any kind 
of exc itement can set it off-for 
example, handl ing, crowdi ng, or 
t ranspo rtat ion. 

There is a typ ica l patt ern to the 
symptoms: First the pig becomes 
diff icult to handle and beg ins to 
tremble. Then red splotches appear on 
its skin, its breathing becomes labo red, 
and its body temp erature r ises. Final ly, 
the animal coll apses and shock-like 
death results. Once the symptoms 
become manifest li tt le can be done, 
although death is not inevi tabl e in 
every case. 

What has happened is the result of 
a normal chemica l reaction which, for 
gene tic reasons, occu rs abnormally 
fast in the st ress-susceptib le animal. In 
a normal pig, animal starch (gl ycogen) 
is used to produce energy, heat, and 
lactic ac id. The same thing happ ens in 
a PSS pig , except that the anima l 
starch is "burned" so rapid ly that a 
great deal of heat and lacti c aci d are 
c reated-so much that the animal 's 
body temperature may reach 1100 F or 
more. 

Pork from such an animal is often 
pale, soft, and exud ative (PSE). 
Compared with normal pork, it is more 
ac idic and will shrink more, th us losing 
juices con taining nut rients, v itamins, 
mi nerals, and protein. Little or no 
ma rbling wil l be v isible; and the pork 
w ill be soft , mushy, watery, 
loose-textu red, and pale. Such pork is 
perfect ly whol esome, but it is less 
desirable than normal po rk. 
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For example, the purcha ser of a 
canned ham made from PSE pork may 
be disappointe d to find a ham wh ich 
shrinks and leaves a mass of watery 
gelati n. Or the person who bakes or 
broi ls a PSE pork chop wil l notice that 
th e chop shrinks signi fic ant ly more 
than a normal one. In other words, 
the re is a yield loss not only in the 
carcass itself but also in the fin al 
products. 

Not every PSS animal will produce 
PSE pork . If the hog's glycogen 
happens to have been depleted at the 
ti me of slaughter, there is no lacti c 
ac id build-up and th e result ing pork 
can be dry, firm , and da rk (DFD). 
Althoug h its qual ities are generally the 
opposi te of PSE po rk, DFD pork is 
unacceptable to most co nsumers 
primarily because of its dark 
appearance. 

There is not a one -to-one 
relat ionship between PSS and PSE, 
emp hasize UM resear chers. 

The inc idence of PSE pork is 
app arently Widesp read: One major US 
packe r has fou nd the cond it ion in 18 
pe rcent of all the hams it processed 
during a yea r-perhaps not a 
surp risi ng fi nd ing in light of evidence 
th at an esti mated one-t hi rd of all US 
hog producers have encounte red PSS 
problems. And a natio nal survey 4 
yea rs ago indicated that 44 perce nt of 
US market hogs co me from herds 
wh ich have experi enced PSS death 
losses. 

Such problems have led to a var iety 
of atte mpts to predict which anim als 
are st ress-susce pt ible so they can be 
removed from br eedi ng stock. There 
have been attempts to ca talog obvious 
v isual signs of susc eptibi li ty using 
suc h cues as muscular ity, anx iety, ta il 
t remor, abnormal skin redness, and 
elevated body tempe rature. 

The unre li ability of these indica tors 
has encouraged animal sc ientis ts to 
develop more sophist icated tests. 
Att ent ion has been given to such 
factors as blood pH (acid ity or 
alka l inity), blood hormones, reacti on to 
halothane, and co rt isol-b ind ing 
capac ity. But for the most part these 
efforts have eit her been less than 
succ essf ul or fraught w ith complex ities 
which make them less th an practical. 
The haloth ane test, fo r example, is 
accu rate but diff icu lt to adm in ister and 
potentia lly dangerous to the hog. It is 
based on the knowled ge that a PSS 
hog g iven hal oth ane--a common 
medical anesthet ic- w ill exh ibit 
r ig id ity . 

Minnesota's Addis believes the 
blood test he and oth ers have 
developed overcomes such problems. 
It is accurate enough to be useful, and 
is simple enough to be practical on a 
large scale. 

The theory behind the test is that 
a change occurs in certain blood 
components after an anim al is exposed 
to stress; and that this occurrence 
should ind icate stress-suscept ibi li ty. 
Add is has been co ncent rat ing on 
c reatine kinase (CK)-an enzyme 
found in the brain, heart, and skeletal 
muscle, and in tiny amounts in the 
bloodstream. For some reason-no 
one is sure exactly why-elevated 
levels of CK are found in the blood of 
PSS animals after they are stressed. 

Add is has been working wi th such 
enzyme testing for nearly 9 years. He 
began at the Max Planck Institute in 
Germany w ith another enzyme called 
lactate dehydrogenase (LDH). 
Meanwhile, Dutch scienti st Watse 
Sybesma, and research er Glen 
Schmidt of the Un iversi ty of 
Wisconsin-working on the same 
concept-concent rated on CK. That 
enzyme p roved super ior for testi ng 
since it is more spec if ic to muscle 
tissue and thus less vulnerable to erro r 
tha n LDH. 

The next step was development at 
UM of a technique for d rawing blood 
samp les from pigs ' ears. The ear was a 
logical choice since the Jack of muscle 
t issue there redu ces the likelihood of 
unre li able test result s. Should a 
sample be drawn from a more 
muscular part of the body, the 
pun cture required could itself damage 
musc le t issue and cause the releas e of 
CK in to the blood even though the 
parti cular anima l might in fact be 
st ress-f ree. Result: a false-positi ve 
PSS ind icat ion. The ear method is 
simple, qui ck, and is harmless to the 
anim al. 

But there wer e still d rawbacks, not 
th e least of which was the complexity 
of the laboratory analysis of the 
sample: A large blood sample--at 
least 10 cubic centimeters-was 
req ui red. It had to be stored fro zen and 
then spun in a cen t rifuge to separate 
blood const ituents. It was awkward, 
t ime-consuming, and expensive. 

Tha t changed less than 2 years a'� 
when Add is read abou t a� 
biolum inescence test (developed by� 
Antonik Laboratories of Elk Grove� 
Village, Ill inois) to screen new-born� 
bab ies for muscular dystrophy. That� 



The PSS test begins when hogs are strelled by making them run approximately 100 yards. Here. 6 to 8 
·hours later. a blood sample is taken fr om a auapected hog by means 01a amall cut on the hog 's ear. 

test was adap ted into a PSS test which 
was ach ieved wi th a much smaller 
samp le ~o frozen storage. 

The Antonik test is made wi th only 
a few dro ps of blood on a sl ip of paper. 
Light -produc ing enzyme systems 
extracted f rom f iref ly lanterns are used 
to measure the amount of CK in the 
blood sample. The amount of l ight 
produced is proportional to the amount 
of CK. 

" It' s revolut ionary, really," says 
Addis. 

Researcher s have conducted abou t 
200 tests successfully isol atin g pigs 
with PSS, by using the f iref ly 
bioluminescence extr act. 

The test begins when hogs are 
st ressed by making them run 
app rox imately 100 yards. Six to eight 
hours later, a blood samp le is taken 
fr om each animal via a sl ight cut on the 
ear. The delay between st ress and 
sampl ing is importan t bec ause 
researchers have discovered th at it 
t akes some ti me for the CK to move 
into the bloodstream in quantity 
suffi ci ent for successful test ing. 
Samples can then be analyzed by 
Antonik Labor atores. The fa rmer can 
use the result s to elimin ate 
PSS-positi ve pigs fro m his b reeding 
stock. 

Pork producers may, however, be 
reluctant to use the test so long as it 
requi res some stressing of th e animals. 
Indeed, such a " provocat ive 
diagno sis" could end in death for some 
PSS animals. Furthermor e, the CK test 
can produce false-posi t ives if musc le 
t issue is acc identa lly damaged during 
str essing. And while a fa lse posit ive is 
definite ly a " bett er" error than a false 
negat ive, it could lead a producer to 
unnecessarily and unwitt ing ly 
elim inate some st ress-free animals 
fr om his breed ing stock . 

Add is is also begi nning to focus 
on CK isoenz ym es. That is, CK itself 
can be subdivided into ske letal muscl e, 
hea rt muscle, and br ain types; yet the 
CK blood test measures only total CK 
activ ity regardless of the type of 
iso enzyme involved. 

It had been reported in the medi cal 
li terature, says Addis, "that hum ans 
affli ct ed with mali gnant hype rthermia 
(MH) have an abnormal isoenzyme 
patt ern in muscl e: Some of the 'brain' 
isoenzyme appears in adult muscle. " 
(For more information about MH, see 
accompanying arti c le on PSS, in th is 
issue of Minnesota Science.) 

Addis and gradu ate assistant P. T. 
Hwang have develop ed "an imp roved 
procedu re for CK isoenzyme analysis 
and th e results ind icate that the 

halothan e-sensitive pig does not have 
an abnormal pattern. Follow-up studies 
on hum an muscle biopsy samples, 
obta ined from th e University of 
Toronto, also indicat e a normal 
dist ribut ion- when analyzed by Add is 
and Hwang. Thus, further studies are 
pl anned on both human and pig muscle 
samples ," acc ording to th e UM 
sc ientists. 

Add is is opti smist ic th at st ress-f ree 
hogs can be br ed without sacrif ic ing 
the large lo in eyes and leanness whi ch 
has been assoc iated wi th PSS. For 
example, UM sc ient ists have c rossed 
Piet rain s, a highl y stress-suscep tible 
breed, w ith Minnesota No.1 , a br eed 
notable for stre ss resistance. They 
foun d that a cro ss which is 87.5 
percent Pietr ain and 12.5 percent 
Minnesot a NO. 1 is lean, muscul ar, has 
good meat quality and is app arent ly 
stress resistant. But it is not a pr actical 
c ross commerically because of the 
large number of mati ngs required to 
produce it. 

One probl em with the whole PSS 
question is th at the genet ics of PSS is 
not known : 

"We don 't know how it is 
inherited," says Will iam Rempel, a UM 
animal sc ient ist who has been 
cooperating with Add is on th e PSS 
research. 
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"Part of the problem is that at best� 
we have only poorly defined exactl y� 
what stress susce ptibility is. But I think� 
outstanding pigs can be bred� 
st ress-f ree, and, in fact , I think they� 
have been for some tim e."� 

Rempel also believes th e� 
seriousness of PSS has been� 
exaggerated; and he challenges the� 
valid ity of data to the contrary :� 

" Meat sc ience people have been� 
quite shrill about thi s problem for� 
years," poi nts out Rempel , " and have� 
made comp eting c laims of be ing on� 
the verge of solving or having solved� 
the problem. Meanwhile, producers do� 
not rate th is as one of the ir main� 
pr oblems. This is indicated by the� 
I isting of resear ch needs by the� 
National Pork Produ cers. Their l ist is� 
based on a survey of member� 
producers."� 

Addis poi nts out that, " Most� 
producers are like GMC or any other� 
producer of consumer item s; they are� 
very secretive about their problems."� 

Rempel believes many losses� 
att ributed to PSS may not be due to� 
PSS at all.� 

While Rempel is skept ica l, he also� 
believes Addis and his coll eagues are� 
on the right track with their isoenzyme� 
work and in their effo rts to f ind the� 
op ti mum tim e for takin g bloo d samples� 
afte r stressing .� 

" I thi nk we are at a stage where we� 
must sort out what we have and get� 
thi s thing straigh tened out," says� 
Rempel.� 

" Our test can be pract ical on a� 
massive basis," says Addis. " Its key� 
advantage is that any farm er who� 
carefully follows the simple but� 
important di rections prov ided by� 
Antonik can take the samples hi mself.� 

" It means we can breed pi gs wi th� 
desi rable meat qual it ies but w ithout� 
st ress susceptib il ity ."� 

Agreeing with UM researcher Add is� 
is a University of Missou ri-Co lumbia� 
biochem ist:� 

" By elimi nating genetic carriers of� 
the porcine st ress syndrome, we will� 
be able to reduce losses now occurring� 
on sw ine farms," says Charles H.� 
Wi ll iams, UMC biochemist.� 

But this is tr ue of ju st about any� 
condition that has " genetic carrier s,"� 
po ints out Rempel.� 

" Furthermore it says no thing abou t� 
the relative cost. We may have a� 
situation where the cost of screening� 
all these animals is gr eater than the� 
loss of an occasional pig."� 

Addis, who says such statements� 
have " no basis," is more optimistic� 
about the values of sc reening for� 
PSS. O� 
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Science� 
Notes� 

ENZYME TEST MAY BE USED 
TO SCREEN PATIENTS 

Halothane is a common med ical 
anesthetic which makes life-saving 
surgery possible. But for on e person in 
25,000 halothane is a k iller. 

Unfortunately, at least unt il now, 
there has been no way for a person to 
know to wh ich group he or she 
belong s. The exceptions are persons 
co ming from families with known 
halothane-sensitive members, and 
even such family background is not a 
ce rta in predictor . Yet once halothane 
is adm inistered and the fatal symptoms 
become mani fest, little can be done. 

Now, however, Univer sity of 
Min nesota food and animal scient ist 
Paul B. Addis believes the blood 
enzyme test developed to detect 
Porcine Stress Syndrome (PSS) in pigs 
may be used to screen 
halotha ne-sensitive humans. 
Accord ing to Add is, the enzyme used 
is common to bo th huma ns and pigs 
(fo r re lated art icle see "P SS Vs. Pigs" ). 

PSS is essent ial ly the same 
di sorder as malignant hyperthermia 
(MH) , the genet ica lly-based di so rder 
f rom which halothane-susce ptible 
humans suffer. High body temperatu re 
and blood salt imbalance are the 
kill ers in both PSS and MH. 

Like PSS, MH is a rel at ivel y new 
medical problem; physicians were 
puzzled by it as recently as th e 
mid-1960's. 

" Malign ant hyperthe rmia probably 
began to show up then ," says Addis, 
" because halothane began to replace 
ether as an anesthet ic about that 
t ime." 

He admits that some studies 
suggest that blood tests for MH are 
unsuccessful, but says he be l ieves 
such tests can work on humans if 
proper condit ions are applied and if 
blood is sampled at the correct t ime. 
He points out that PSS researchers at 
UM discovered that timi ng is crucial in 
th e creatine kinase (CK) enzyme test 
fo r pigs. After pigs are stressed for 
testin g, blood sampl ing must be 
delayed to give the enzyme time to 
build up in the bloodstream. 

" The same delay might be 
necessary for human testing ," says 
Addis. 

Evidence conf irming Addis' theory 
has recently come from an 
anesthesiologi st-researcher at the 
University of Toronto who , work ing 
with Ant onik Laboratories, used the 
bioluminescent CK enzyme test to 
sc reen human pat ients for MH. 
Anesthesiolog ist Beverley Britt tested 
300 patients with known halothane 
sensit ivity and found the enzyme to be 
a fai rly accurate pr edictor. 

The correspond ence between PSS 
and MH can be seen in the similarity of 
animal-directed and human-d ire cted 
research . At Iowa State University, 
researchers Lau ren Chr istians and 
Dave Topel are using halothane test ing 
to screen PSS pigs. Mean wh ile, UM 
anesthesiologist Gerald A. Gronert 
fro m th e Mayo Med ica l Schoo l in 
Rochester has been trying to f ind a 
way to save pigs onc e they have 
become adversely affected by 
halothane. He hopes thereby to f ind a 
successful way to save humans once 
MH symptoms have set in. 

" Malignant hypertherm ia may be a 
very rare condit ion," says Add is. " But 
that is no consolat ion to the person 
who has it." 

The syndrome can also be 
triggered by giv ing th e patient oth er 
anesthetics fo r rou ti ne surgical or 
dental procedures, accord ing to 
Missouri invest igators: Cases have 
been occurring in the Wausau, 
Wiscons in, hospital since 1922 
bec ause there is an extended cl an of 
genet ic car riers of the enzyme defect 
l iving in that c ity . The known ca rr iers 
of the genetic defect are widely 
scattered throughout the US and other 
co untr ies. 

" The enzyme defec t causes an 
excess activity of norep inephr ine 
hormone ," says Charles H. Will iams, 
Un ive rsity of Missou ri-Col umbi a 
biochemist. " The excess of 
norep inephrine hormonal activi ty 
causes several th ings to hap pen, 
nearly any of which can kill th e victim." 

Body tempe rature can go as high 
as 113° F in-hum ans or 118° F in the pig; 
muscles get rig id and blood pH drops 
from a normal of 7.4 to be low 6.8. 

Vict ims " self -cook." 

" The small arterio les in the 
muscles co nstr ic t very severely so that 
blood c irculat ion is decreased," says 
Will iams. " As a result, the muscl e 
tissues do not get enough oxy gen to 
live, and the cells beg in to d ie. 

" The death of muscle cells causes 
the release of muscl e prote ins which 
can cause kidney fa ilure if the pat ient 
surv ives the hypertherm ia." 



If you have the genetic defect in 
your fam ily, you 're in real t rouble , says 
Will iams: 

" There's a family in Nebraska, fo r 
exa mp le, that has the cond ition so bad 
th at fami ly members develop a fever 
and muscle stiffness from ridi ng in a 
car. Many members of this fam ily have 
d ied at an early age. 

" The cause of death is usuall y 
li sted as a heart attack , but the real 
ca use is the inherited enzyme defect." 

- Bob Drechsel 

TIM ELY PLANTING NETS 
AN EXTRA $1,000 A DAY 

UM experiment stat ion work ers at 
Lamberton fi nd that a farm er with 400 
ac res of corn to plant can save $1,000 
for each day he avo ids a serious delay 
in planting. 

Results of research at Lamb erto n 
and other UM br anch experiment 
stations indicate loss in y ield on corn 
planted aft er the first half of May of 
on e bushel per day per ac re fo r every 
day of delay. The research indicates 
that if the soil in the Lamberton area is 
workable the farmer shou ld star t 
p lanting co rn by Apr il 25 and have 
roughly 10 days of planting by May 15. 
Otherwise, with $2.50/bu. co rn there is 
a cos t of $2.50 per ac re per day for 
delay in planting. 

UM researchers at the West Cent ral 
Experim ent Station at Mo rris-in a 
similar study beginning in 1967-have 
simi lar results: They found that in th e 
west cent ral area of Minnesota corn 
yie lds decl ine on an aver age of a 
bushel per day when planting extends 
much beyond the second week of May. 
Full impl ementat ion of the research 
information is th is area cou ld inc rease 
yields in that area alone by roughly 
400,000 bushels per day at a val ue of 
roughl y a mill ion do llars pe r day. 

HOUSING RESEARCH SAVES 
MONEY AND ENERGY 

A saving of $100 to $200 per head is 
possible as a result of UM West Centr al 
Exper iment Stat ion's beef housing 
stud ies which show that the most 
costl y fac il ity-warm slot 
conf inement-has no apparen t 
advantage over cold slot confinemen t. 
Furth ermore, cold slot confinement 
saves energy because no forc ed 
ventilat ion is needed. The co ld slot 
units are naturally venti lated. 

FOR MORE FOOD AND PROFIT: 
BETTER FEEDING SYSTEMS 

UM research at the Southern 
Experim ent Station established the 
merits of improv ing the feed of dairy 

feeders. Before 1962, dairy feeder 
steers sold for approx imately 45 
percent of that of beef feeders. With 
the UM feed ing information- and 
appl icat ion-dairy feede rs sold for 80 
to 90 percent as much as beef feede rs 
by the early 1970s. 

D ~pen di n g on market prices, such 
feed Improvement br ings $50 to $60 
more per stee ~ than stee rs fed a high 
rou ghage or h igh concentrate rat ion. 
~ n the southern region alone, such 
I m p rov~? feedin g systems could br ing 
an addit ional several m ill ion doll ars to 
da iry income. 

PLOWING VARIATION SAVES 
TIME, MONEY, AND FUEL 

If UM Southern Exper iment Stat ion 
recommendations for chisel plo win g 
were followed in the southern area , 
farmers co uld save an estimated 
3,690,000 gallons of fuel and much 
t ime on th e tr actor. 

Subst itut ion of ch isel plowing 
soy bean land for the co nventional 
mold board plowing could reduce fuel 
consumption by 38 to 43 percent 
accord ing to UM fi eld data. 

Conversion from mold board 
plow ing of corn land to chisel plow ing 
cou Id save 10 to 13 percen t of the 
far mers' tracto r fuel. 

WEED CONTROL SAVES FUEL 
A DINCREASESFOOD 

At ti mes there is talk of do ing away 
w ith herbicides, or weed kill ers. Th is 
can be- don e, but at great loss: 

Treatment of 6 mill ion acres of 
corn, 3 and a half mill ion acres of 
soybeans, and nearly 2 mil lion acres of 
wh eat gave Minnesotans increased 
yields of 15 bu/A of co rn, 5 bu/A 
soybeans, and 9 bu/A of wheat. Th is 
herbi cide applica tio n meant nearl y half 
a bi llion do lla rs inc rease for farmers at 
a cost of $118 mi lli on, for a gain of $349 
mil lion. 

An add ed benef it of such herbi c ide 
appl ica tion is a reduct ion in fuel use. 
With such che mical control replac ing 
cult ivation cont ro l of weeds, a saving s 
of approx imately 10 mill ion ga llons of 
fue l can be achieved annually. 

In test plots at the UM Southwest 
Experim ent Station, chemical 
treatment against weeds increased 
soybean yi elds by nearly 8 bu/A and 
increased co rn y ields by 33 bu/A. 

A 5-year comparison of y ields at 
UM 's South ern Experiment Station 
shows that when cu lt ivation is used to 
replace chem ical control of weeds that 
th er e is a crop redu ction of 20 percent 
for corn and 36 percent for soybeans. 
In the 21-cou nty area of the experiment 
stat ion the value of extra crop 
attri butable to herbi cides is some $90 
million. 

Herbic ide appl ica tion to corn and� 
soybean acreage in south cent ral and� 
southeastern Minnesota accounts for� 
roughly $200 mill ion wor th of� 
production more than cou ld be� 
ex p~cted if t.he same crops were only� 
cult ivated Without chem ical control of� 
we eds.� 

Lack of suc h chemical control of� 
weeds wou ld skyrocket food cos ts at� 
the supermarkets.� 

SWINE CROSSBREEDING� 
SAVES $9 MILLION� 

Crossbreeding of swine has meant 
tremendous savings to farm ers, 
along w ith inc reased prof its and 
inc reased food product ion : West 
Cent ral ExperimentStation and 
Northwest Exp eriment Station 
researchers have worked on the 
c rossbreeding of swine for decades. 
Today there is w ide acceptan ce of 
cr ossbreed ing of swine in Minnesota . 
One ben efit der ived from the 
cr ossb reeding work is the vast 
r~du ct ion of fee d required to bri ng 
pigs to market. Ju st f igu ring the 
reduct ion in corn cost alone, these new 
breeds of swine have saved Minnesota 
sw ine producers approximately $9 
mi ll ion per year. 

CUT DAIRY CALF 
FEEDING COSTS 

UM experiment stat ion researchers 
have found th at dairy calves need not 
be fed mil k replacer beyond 28 days of 
age. Th is means a saving of $10 per 
calf compared to the 3 or 4 month 
weaning co mmon ly practiced until the 
1960s. For heife r calf herd 
rep lacements alo ne, th is can be a 
sav ing of $1,500,000 to dai rymen in the 
area. 

West Central station researchers 
po int out that colostrum- the f irst milk 
of a cow when her ca lf is born-is 
ofte n wasted. Colostrum put in barrels 
fo r ferment ing (or pickli ng) can be 
used to feed da iry calves in place of 
whole or dried milk at a savings of 18 
mill ion pound s of whol e milk in the 
west cent ral area alone, at a savings 
of more than a mill ion doll ars of who le 
mil k fo r other use. 

DROUGHT PROTECTIO N 
FROM NITROGE N 

Fourteen years of UM research 
shows that yields of corn can be 
increased by a bushel fo r each 2 
pounds ni trogen appl ied . But as the 
amount of fert ili zer appl ication 
inc reases the point is reached where it 
may take an added 20 pounds of 
nitrogen to increase yiel ds by one 
bushel. 

MI NNESOTA SCIENCE. VOL. 32 SUMM ER 1976 15 



Researc h on a disease whi ch attacks pigs may be of use in a human disease, acc ord ing to UM scient ist Paul B. Addis: He says a blood 
enzyme test developed to detec t Porci ne Str ess Syndrome in pig s may be used to screen halothane-sens itive humans (see related 
stories, pages 12 and 14). 

During a drought, corn on low 
nitrogen soil often wilts and d ies. But 
UM exper iment stat ion research at 
Lamberton shows that with adequate 
suppli es of nitrogen the co rn root ing 
depth increases from about 3V2 feet 
w ith low rates of nitrogen to 5 feet and 
greater wit h adequate nitrogen . 

With Minnesota so ils near the 
Lamb erton stat ion hold ing 
app roximately 2 inches of available 
water per foot, th is nitrogen-promoted 
root depth furn ishes the co rn pl ant a 
tap into an extra 3 inches of water. 
During drought this could mean a c rop 
saved. 

Appl icat ion of such knowledge , or 
prot ecti on against drought, could 
make a diff erence of mill ions of 
dollars. More importantly, food and 
feed producti on is that much less 
vulnerable to weather cyc les of 
d ryness so much at the for ef ront of 
today's agricu ltu ral hazards. 

ENOUGH SEED CORN TO PLANT 
AROUND THE WORLD 

UM's Agricultu ral Experiment 
Stat ion cooperates w ith other 
exper iment stat ions and with the 
hybr id seed corn ind ustry to produce 
seed co rn. 

In the old days the farmer would 
watch for the best looki ng ears while 
he picked co rn by hand. These co rn 
ears the farmer would hang in a loft in 
th e fa rmhouse rafters to dry for the 
next plant ing season. Results were 
poor and yields unpre dictable. This is 
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one of the many reaso ns the US 
farmers demanded experiment 
stat ions, to increase yields. 

Now, the UM Agr icult ural 
Exp er iment Station-alone-produ ces 
enough hyb rid seed corn to plan t a 
on e-mi le wide st rip of corn f ield 
around the wo rld. These top lines of 
seed co rn are made available to 
comm erc ial seed companies and to th e 
pub lic. 

Farmers get such varieties because 
th e increased yields are a clear net 
prof it. 

WHAT SOYBEANS MEAN 
TO MINNESOTA'S INCOME 

Some people do not comprehend 
th e size of the vast Minnesota 
c ropland. The ac reage in soybeans 

alone-2,585,600 acres in 1974--is 
equal to a strip of cropland on e mile 
w ide and more than 4,000 miles long. 
But more important is what is being 
done to make the land produce mor e 
than ever befo re. New varieties 
deve lop ed through research is one 
method ag ricu ltu ral sc ientists use to 
increase yields and reduce costs. 

For example, the Corsoy 
variety-in 1973- increased soybean 
yiel ds by 7 bu/A mor e than other 
va rieties. In 1974, even though early 
frost reduced Corsoy yield dow n to an 
imp rovement of one bu/A over othe r 
varieties except Swi ft , the Corsoy 
varie ty meant a $15 mi ll ion increased 
income to growers. A new variety, 
Hodgson, is expected to repl ace 
Co rsoy , with even bett er producti on. 
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