


--

legislatures and in corpo rat ions. Some interview with the DIREC OR legislative bod ies ignore or turn their 

Research on agricultural market
ing became a major enterprise with
in the USDA and among state agri
cultural experiment stations when 
Congress passed the Agricultural 
Marketing Act in I 946. This act 
gave specific direction and provided 
federal funds to carry out research 
designed to improve the opportuni
ties for using agricultural commodi
ties. However, since the Marketing 
Act was passed, the definition and 
direction of marketing research has 
changed. In 1946, marketing was 
simpl y regarded as the events that 
occurred to raw agricultural prod
ucts as they moved from the farm 
gate to the consumer. Over the 
years, th ough, consumer concern for 
better quali ty food pro ducts en
larged the scope of marketing re
search. Research directed toward 
improving an agricultural product 
before it leaves the farm is now re
garded as part of marketing research. 
Plant breeding research , for exam
ple, that improves th e prot ein con

"Most marketing research end s up 
in some type of change- either in 
Congress or state legislatures . . . 
Some legislative bodies ignore or 
tu rn their backs on research recom
mendations." 
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ten t and milling qualit ies of wheat 
qualifies as a marketing project. 

Since many people misunderstand 
or feel more marke ting research 
should be done, we asked Dr. 
William F. Hueg, Jr., Director of 
the Minnesota Agricultural Experi
ment Station, to explain the present 
program . 

EDITOR: Dr . Hueg, what portion of the 
Stat ion bud get is ear mar ked for marke t
ing research? 
HUEG: The Market ing Act of 1946 
sti pulates tha t 20 perc ent of the Hatch 
Act fund s f rom the federal government 
must be spent on market ing research. 
Thi s fiscal year, the state legislat ure pro
vided $ 157,7 84 fo r mar keting projects. 
Th e total budget for ma rketing research 
amo unts to $465,38 7 or abou t 5 percent 
of the stat ion's tota l o perating budget . 

EDITOR : Why is marketing research 
somet imes crit ic ized ? 
HUEG : I th ink the major reason for thi s 
is th at recom me ndat ions fro m mark et ing 
stud ies are too often not fo llow ed. Most 
mar ket ing research ends up in some ty pe 
of cha nge-eit her in Congress or state 

"I think marketing research should 
be done on a broader, regional basis, 
rather than by single states. We 
need to recognize the full scope of 
the marketing scheme as it exists in 
the entire U.S. today." 

backs on research recommendations, such� 
as th ose studies that have shown som e� 
artificiality in dairy market ing ord ers. By� 
th e time legislation has been passed, th e� 
recommendations are so modified in new� 
laws that it is hard to recognize the� 
original f indi ngs.� 

EDITOR : How do es market ing research� 
affect product quality ?� 
HUEG: It provides bac kground info rma�
tion for decision-makers, such as those in� 
th e Minnesota Department of Agricul ture.� 
It enables them to establ ish regulations� 
that insure high quality products. This , in� 
turn, helps Minnesota product s to rema in� 
co mpet it ive within the state , nat ional,� 
and wo rld mar ket st ructure.� 

EDITOR: Should more market ing re�
search be co nducte d?� 
HUEG: It 's not a quest ion of more re�
search be ing cond ucted . It is th e empha�
sis and di rection of th e or iginal Market ing� 
Act t hat should be modi f ied to bet ter� 
accommodate present cond itio ns. Also, I� 
thin k marketing research should be don e� 
on a broader, regional basis, rat her than )� 
by single states. We need to look at and� 
recogni ze the full scope of the mar keting� 
scheme as we know it in the entire United� 
States tod ay.� 

"Marketing research provides back
ground informat ion for decision-
makers who establish . regulatio n. ~ 

."that insure high quality products. 
This helps Minnesota products to 
remai n competitive in the market
place. " 
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HA YES SCHOLARSHIP 
FUND ESTABLISHED 

Dr. Herbe rt K. Hayes, regarde d as one 
of the wo rld's lead ing cr op sc ient ists d ur 
ing t he first half of this ce ntu ry , d ied 
Septem ber 9 , 1972, in St. Pau l at the age 
of 88 . Dr. Hayes' ear ly resea rch grea t ly 
cont ributed to the de velo p ment o f pro
ced ures t hat a re the bas is for mod e rn 
plant breed ing. His majo r research efforts 
included development of Minhyb rid co rn 
varieties ; Tha t ch er whea t ; And rew , Bon da, 
Mindo , and Minhafer oats ; Emera ld rye ; 
and Park Ken tu ck y b luegrass. 

Despite his o ut stand ing ac hieve me nts 
in crops research, Dr. Hayes pe rhaps is 
best rememb ered for h is classroo m an d 
laboratory wor k with stude nts. His in
terest , enthusiasm , and constr uct ive crit i
cis m attract ed stu dents f ro m ho me and 
a broa d , and establ ished an internati onal 
reputa ti on fo r t he 'Universit y' s Depa rt 
me nt of Agro no my an d Plant Genet ics. 
Man y of Dr . Hayes ' former st ude nts are 
lead ing scient ist s in the ir nat ive co unt ries. 
Ele ven of t hem have received t he highest 
honor the University best ows on a lu mni, 
the Ou tstand ing Achie vement Award. 

A grad uat e student scho larsh ip fund 
has bee n esta blishe d in Dr . Hayes ' memo
ry. T hose who wish to con t ribut e may 
send the ir do nati ons t o t he Ha yes Scholar
ship Fund, Depa rt ment o f Agrono my and 
Plan t Genetics, Unive rsity of Minn esota , 
St. Pau l, Minnesota 55101. 
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TOXOPLASMOSIS: Disease of Man and Cats� 
A parasit ic infection that in rare cases can pr oduce 

severe birth defec ts in humans has been link ed to a similar 
infect ion in cats. The d isease, toxoplasmosis, can be con
tracted by eating raw or undercooked meat co ntaining the 
d isease orga nisms. Another possible source of infect ion is 
contact with infected ca ts, which excrete fert ilized eggs 
conta ining the parasite in their feces. 

Discovery that the two d iseases (toxoplasmosis in hu
mans and cocc idiosis in ca ts) are ca used by d iffere nt forms 
of the same organism came as a revelation to resea rch ers. 
" It was a unique d iscovery," acco rding to Dr. James A. 
Libby, veter inary hygieni st at the University. "Some para
sito logists didn't buy it at first." Both diseases had long 
bee n known, but were not thought to be related. 

Most toxo plasmo sis infections are so mild that they are 
never diagnosed . Th e symptoms-s-a slight feve r, a 'washed
out' fee ling, and swollen lymp h glands-c-a re much like those 
of flu or infectious monon ucleosis. Libby says it can be 
mistaken for those d iseases. It is rare for toxoplasmos is to 
have serious effects, but a few victims have suffered heart 
attacks, blindness, brain damage or harm to othe r parts of 
the centra l nervous system . 

Greatest danger of the di sease results whe n It IS con
tracted by a woman during th e last 5 or 6 month s of preg
nancy. Like Germ an measles, toxoplasmosis ca n cause 
severe birth defects, includi ng blindness and brain damage. 
St illbirths and some miscarri ages have been att ributed to 
to xop lasmosis. 

Estimates vary as to the inc idence of prenatal (occ ur
rin g before birth) toxop lasmosis infect ion amo ng newborn 
babies. As many as o ne baby in every 1,000 may be con 
ge nitally infected. Ano ther estimate puts the inc idence at 
on e in 4,000 babies. 

O nly abou t half the cases of congenital toxopl asmosis 
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prod uce physical abno rma lities . Many of those infected be
fore bi rth carry the parasite in their bodies all their lives 
witho ut effect. In some cases, however, the cysts encasing 
the parasites rup tur e. The p ar asites then invade and de
stroy body ce lls. The brain, sp ina l co rd, and eyes are par 
ticularly susce ptible to invasion . 

No success ful cure has bee n devised for toxop lasmosis, 
although there are drugs that help control th e di sease if it 
is d iscovered in time . To prevent infect ion from raw o r 
undercook ed meat, th e Nationa l Livestock and Meat Board 
recommends th at all meat be heated to at least 140 degrees 
F . th roughout to kill toxoplasma organisms. This is the 
" rare" read ing on meat thermom eters, so pregnan t women 
who ar e fond of rare meat need not give it up . However, 
they are adv ised to o rde r all meats well-done when eating 
ou t. 

Pregnant women should be espec ially careful in their 
contac ts with cats. Since the p arasite-containing eggs passed 
in ca t feces become infective in 2 to 4 days, litterboxes 
should be changed every day by someone other th an the 
expec tant mother. Cats not alre ady infect ed with the para
site ca n be kept free of the d isease by feed ing them only 
well-cooked meat o r commercia lly processed ca t food. Cats 
sho uld be kept from contac t with othe r animals that might 
be infected. 

" Anyone who has qu estions abou t the disease or about 
his ca t should contac t the local veterina rian," Libby says. 

T here is a test to determine whether or not a pe rson or 
an ima l may at some tim e have had toxopl asmosis and 
thus carries 'antibod ies aga inst furth er infectio n. Immunity 
of previously infected cats is not long- lasting, however. 
After a period of tim e they may become re infected. Blood 
tests have shown that 20 to 30 percent of the peopl e in the 
U.S. have toxoplasma antibod ies in the ir blood. 
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CONTROLLED FIRES MAY� 
RESTOREPARKFORESTS� 

Foresters are once aga in using con
trolled forest fires in Itasca Sta te Park 
in an attempt to retu rn fire to its age
old ecological role in the par k and to 
regenerate pin e forests there. Earlier 
th is year some 30 acres were burned 
and seeded in the par k. Ano ther burn 
of 200 acres is planned for next spring 
or summer in the northwest corne r of 
the par k. 

Funds for the controlled fires come 
from the Minnesota Conservation Re
sources Commission, a legislative com
mission. Depar tment of Natura l Re
sourc es personnel under district for
ester Ve rnon Miller conduct the burn 
ings with advice from Exp eriment Sta
tion foreste rs. 

It is hop ed that the 200-acre burn 
planned for next year will induce natur
al regen erat ion of jac k pine. Jack pin e 
cones that contain seeds seldom open 
without the hot temp eratures fro m for
est fires, says University forester Henry 
Hanson . F ires also help p ine regenera
tion by preparing an ash-mineral seed
bed and by reducing bru sh competition . 

Since forest fires have all bu t been 
eliminated in nor thern Min nesota , few 
pine seedlings survive to replace the 
once magnificent northern pine forests. 
If fire is not soon restored to its eco
logical role in nort hern Minnesota, and 
if you ng pine are not planted, desi ra ble 
pin e forests will continue to decl ine 
while acreage of less desirable brush 
and trees increase, Hansen says. 

The Un iversity forester estimates 
that within 25 yea rs, almost 6,000 acres 
of red p ine in Itasca Park will be re
duced by nearly half. And most of the 
Park's 847 acres of white pin e will be 
completely eliminated if young pin e 
growth is not regenerated to repl ace it. 

Afte r next yea r's burn at Itasca 
State Par k, foresters will analyze the 
fire's effect on wate r quality of streams 
and lake s. They will also check the in
flue nce of fire on cycling of plant nu
trients in the forest soil system. 

The old "Smokey the Bear" fire 
cont ro l po licy of eliminating forest fires 
is changing in pa rks, but that policy is 
not likely to change drastically in fed
eral and state-owned forests, Ha nsen 
says. In park s, controlled burn ing might 
prove to be useful to pr eserve forests in 
their " natural" state. Before the white 
'man arrived, th is natural state includ ed 
periodi c exposure to mas sive forest 
0res. However, using controlled bu rn
mg on a large scale in federal and state 
forests would probably pro ve too haz

ardo us and costly in tree loss, the for
ester says. 

Controlled forest fires are also 
planned for St. Cro ix State Park thi s 
fall or next summer. On e burn will be 
80 acres and another 100 acres. The 
pu rpo se there is to convert aspe n for
ests to red pine types. 

WHEY PROTEIN STUDY� 
ALSO POLLUTION CURB� 

Th e fabled " Little Miss Muffet" 
may have eate n her curds and whey 
with no trouble, bu t many people have 
never eaten whey- a sour, salty sub
stance. 

Minnesot a's cheese industry pro
duces about 800 ,000 tons of whev an
nually as a by-p roduct of p rocessing. 
Whey has been dried and fed to an i
mals and used in the production of 
food, ca ndy, and ph armaceutical pro d
ucts. But it has also been dumped into 
streams and lake s where it becomes a 
troublesome pollutant. 

Flushing whey down the dr ain p re
sents problems that even the most so
phistica ted sewage treatment systems 
have difficu lty hand ling. Plant engi
neers must "s hift gears" to accom mo
date the ebb and flow of whey from 
cheese pro cessing plan ts. Since whey 
doesn't sepa rate easily from waste 
water, it requires mor e treatment than 
other sewage. 

Cheese processors and food scien
tists have recognized for some time that 
whey was too valuable to be merely 
dumped. Minnesota' s 1.6 bill ion 
pounds of whey contain about 8 mil
lion pounds of p rotein and 80 million 
pou nds of lactose. The pro tein and lac
tose have an estimated value of over 
$20 mill ion , says Experim ent Station 
food scientist Cha rles V. Morr. 

Food scientists are intrigued by the 
possibilities for using whey protein in 
modern fabri cated food items, such as 
beverages, baked foods , and whipped 
top pings. F irst, however, research ers 
must perfect the processes for recover
ing protei n from whey. Th en it can 
serve a nutri tiona l and functional use 
in formulated foods. Whey protein 
would not only prov ide nutrition al en
richm ent but also bind ingredients to
get her, for insta nce, in meat substitutes 
mad e from soybeans. 

Morr and food scientist Stan Rich
er! are attempting to modify whey pro
tem conce ntra tes to make them mor e 
functional in food uses. Morr says re
sults are " extremely promis ing." By al-

t ~r.ing the acidity and chemical compo 
sit ion of the whey solution under con
troll ed ~ ea! , they have greatly improved 
th ~ whipping propert ies of whey pro 
tem ~once ntrates . As a result, whey 
protem concentrates com pare qu ite 
favorably with egg wh ite proteins and 
casein as a whipped topp ing. 

Fo r more than a year, Morr's re
search group has investigated function 
al p roperti es of whey protein concen
tra ~e s prepared at the Un iversity, from 
major food companies, and other uni 
versity and gove rnment research unit s. 

SEMIDWARF BARLEY� 
LOOKS PROMISING� 

Semidwarf barley varieties will 
eventually be commonplace, accord ing 
to Ex periment Station agronomist Don
ald Rasmusson, who heads expe rimen
tal work at the Un iversity. "We're at 
the stage where our best semidrawf 
barl ey varieti es yie ld about the same as 
standard varie ties such as Larker. In 
one tri al at Cr ookston last year, one 
semidwarf vari ety out-yielded Larker 
that was lodged-94 bushels per acre 
compared to 72 bushels for Larker. 

"However, malting quality of the 
short va riet ies is not adequa te, so the 
first semidwarf varieties released could 
be grown for feed grain," he says. 

Semidwa rf ba rley variet ies offer 
grea ter dependability because the short
er st raw length is less susceptible to 
lodging. Semidwarf straw length is 
abo ut 30 inch es compa red to 38 inches 
for standard vari eties. "Less lodg ing 
will mean fewer dise ase losses and con
sequently higher yie ld potentia l," Ras
musson says. 

However, Ra smusson and ot her 
plant scientists eventua lly hope to de
velop semidwarf varieties that have an 
inherent yield adva ntage beyond that 
obtained due to less lodging. Thi s is the 
case with semidwarf wheat varieties 
now being grown in the Red River 
Va lley. 

About 100 semidwa rf barley vari e
ties have been tested for yield at the 
Ex perimen t Station's Cro okston branch 
th is year. Th e first semidwarfs came 
from Norway 15 years ago, but were 
suscept ible to disease, and were late 
maturing and low yieldin g," Ra smus
son says. " In the last few years we've 
had a break through with the plant 
breeding program and are optimistic 
about the long -range future of semi
dwarf barley varieties." 
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THE VENGEFUL WOLF� 
An Accurate Image? 

STEVEN A. CARON 
undergraduate 
wildl ife management and technical communication 

We reached the old wolf in time to watch a fierce green fire 
dying in her eyes. I realized then, and have known ever since, 
that there was something new to me in those eyes-something 
known only to her and the mountain. I was young then and full 
of trigger itch; I thought that because fewer wolves meant more 
deer, that no wolves would mean hunters' paradise. But after 
seeing the green fire die, I sensed that neither the wolf nor the 
mountain agreed with such a view. 

Aida Leopold 
A Sand County Almanac 

Five gray silhouettes quietly slide through a stand of 
spruce ringing the frozen shoreline. Single file, the animals 
step into a freshly made snow trail. A barrel-chested male 
wolf follows a hot scent, its th ick, red-tinged fur barely 
visible in the fai ling light. The gray she-wolf remains 20 
yards back, followed by three you ng pups. Th ey are eager 
to push on faster, but control their impatience. 

Ab ruptly, the male stiffens and stops, then slowly 
raises his head. Less than a hundred yards away, two deer 
pick at clumps of snow-covered bru sh. The familiar scent 
excites the five wolves, but they move with caution, their 
eyes fixed on their prey. Creeping forward, they close to 
within fifty yards. Th en the young buck senses danger. He 
quickly tu rns his head to stare in the wolves' direction . T he 
old buck, standing behind his younger companion, caut i
ously raises his head to gaze at the wolves. 

Neither par ty makes a move in this waiting game. Sud
denly, the youn g buck breaks away and bolts into the trees. 
Almost in unison, the adul t wolves pursue him . Th e three 
pups go after the old buck whose escape is slowed by a 
slight limp. 

The young buck qu ickly outdistances his shorter legged 
foes. Realizing the chase is hopeless, the adult wolves head 
back to find their pups. Out on the snow-covered ice, the 
pups hold the old buck at bay. Th e adults rush to their aid. 
When the old buck sees this greater threat, he runs in 
panic. But the wolves weaken the old buck by slashing his 

Hardly the ferocious, bloodthirsty creature it is fabled to be, the wolf (Canis lupus) has been a handy scapegoat for declining deer numbers in Minnesota. 
Wildlife researchers, however, say there are more likely explanations for fewer deer. They point to the reduction of habitat for deer and a series of four 
or five very severe winters in recent years as reasons for reduced deer numbers. 



flank s and legs and abdomen, preventing his escape. 
Watching this scene in a nearby cabin are two men . 

They grab their rifles and coats and run ou t the doo r, load
ing as they go. Obl ivious to everyth ing except the wounded 
buck , the wolves qu ickly pull down their p rey. Several 
shots crack th rough the cool air, scatte ring the pack. Lung
shot, the female writhes in the snow. Two pups scurry away 
in pain, carrying slugs in their thighs. The male retr eats to 
the pro tection of the trees, stops, and sta res back in be
wilderment at his dying mate. His animal mind cann ot 
understand why the humans have reacted so violently. He 
only knows his hunger. Killing anima ls is the way he 
survives. 

The two men walk back to the comfort of their cabin. 
Less wolves mean more deer. Predato rs, they believe, serve 
no purpose and should be killed on sight. 

* * * 
Th is fictit ious episode illustrates the att itude many peo

ple harbor against wolves. But wildli fe researchers have 
gathered considerable evidence that pr edators, such as the 
wolf, have a definite pu rpose in nature. Th eir role or 
" niche" in the wilderness is to keep populat ions of large 
plant-eati ng animals, such as deer, healthy and in balance 
with their food supply. F ind ings show that wolves have 
what researchers ca ll a "s anita tion effect" on deer. Wolves 
successfully kill "cull" anima ls (the very young, the old, 
and diseased or crippled) to a greater degree than hea lthy 
animals in their pri me. 

Some wildlife biologists contend that wolves, on the 
whole, don't compete for the same animals that deer hunt
ers seek. Also, Minnesota's wolf popu lation is generally 
confined to extreme wilderness areas, such as the Bound ary 
Waters Canoe area- areas usually too remote for hunters 
to reach. The exception to this ru le is a portion of Lake 
Superior's North Sho re where a population of wolves exists 
with in the boun ds of a human populated area. 

Int erest in the unusual situation along the North Shore 
led to a research project proposed by Albert E rickson, 
former curator of mamm als at the University's Mu seum of 
Natural History. T he Big Game Club of Minneapoli s 
funded the study. 

TRACK ING THE WOLF 

Graduate stude nt Vic Van Ballenberghe (pronounced 
Ball-N- Burg) began an intensive, three-year study within a 
1,000 square-mile area in the summer of 1969. He tra pped 
I 10 wolves during the study, radio-tagging 40 to monitor 
their movements fro m an airplane and from the gro und 
using signal det ection equipment. Radio signals enabled 
Van Ballenbe rghe to track the anima ls and gather informa
tion on the number of wolf packs in the area , the number 
of wolves in each pack, the sex and age composition of 
packs, and their summer and winter hunting ranges. 

Van Ballenberghe located 11 separate wolf packs in 
720 square miles of the area studied. Th is population is 
more dense than any pr eviously reported in North America. 
F ive of the packs occupy ranges along 29 miles of Lake 
Supe rior's shore. Ranges extend inland 10 to 15 miles. The 
other six wolf pack s occupy areas bordering these ranges. 

Van Ballenberghe discovere d that wolves along Lake 
Supe rior range over a larger area in summer than in winte r>. 
This is the reverse of wolves' seasonal movements in Min
nesota 's interior . 

The most influential factor gove rn ing the size of the 
wolf s rang e is the availability of food. Wolves with ranges 
near Lake Superior move shorter distances in winter be

cause deer gather or "yard" along the shore when snow 
becomes deep. Researchers found that deer are concen
trated in a 50 -to 60-mile strip extend ing about one mile 

(Cont inued on page 15) 

Researcher Vic Van Ballenberghe weighs one of the wolves he trapped in 
northern Minnesota. The tranquillized animal was later released so Van 
Ballenberghe could trace his movements. Note the white antenna protruding 
from the radio signaling device mounted on the wolf's collar. 
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EUROPEAN CORN BORER: An Intern tional Pest� 

H. C. CHIANG 
professor 
Department of Entomology, Fisheries and Wildlife 

MARK B. WINDELS 
research assistant 
Department of Entomology. Fisheries and Wildlife 

The European corn borer, as its name implies, origi
nated in Europe. About 1910 it was accidently brought in
to the U.S. and reached Minnesota about 1943. Today, it 
is a major pest of corn in large areas of our nation. 

The Minnesota Experiment Station initiated a study in 
1948 to examine the biology of the corn borer under local 
conditions. Research was designed to devise ways to con
trol the insect with minimum dosages of insecticides. Our 
trials determined the need for and the proper timing of 
insectic ide application to lessen the impact of chemicals 
on the environment. Breeding corn varieties for resistance 
and tolerance to the insect was given equal emphasis. Corn 
varieties planted by farmers in recent years are 5-15 per
cent more resistant to corn borer than varieties used a 
decade ago. 

Corn borer research on a regional and national sca le 
began in 1953, with M innesota, Iowa, Kansas, Missouri, 
and Ohio coo perati ng. An important objective was to es
tablish the pattern of population tluctuations from year to 
year and in di ffere nt geographical locations. O ur study 
showed that population tluctuations d id not follow a cycl ic 
pattern as some scientists thought. We found that popula
tion peaks did not move in a predictable direction across 

MINNESOTA SCIENCE 

•
Cana da 

• 
United Sta t es 

Left. Research assistants collect moths from corn fields at 
st. Paul. Several rows were enclosed with screening to cap
ture moths. 

Above. Moths were transferred to smaller cages where they 
laid their eggs on waxed paper. Moistened foam rubber cov
ers the waxed paper. 

Below. Eggs laid on sheets of wax paper were then cut out by 
a special machine. Each circle contains an egg mass. 

the region. Rather, the population in each state was af
fected by local weather conditions, farming practices, and 
corn varieties. 

Since 1963, we have investigated the extent of biologi
cal differences among borer populations nationwide. We 
have studied corn borer larvae from egg sources as far 
north as Quebec, Canada, as far south as A labama, and 
east to Mary land. and west to Nebraska. We found that 
three distinct types of corn borers exist: northern. central. 
and southern (or coastal). The borers differ in the number 
of generations per year (a response to light and tempera
ture d ifferences). the spee d with which each type develops, 
and the extent of da mage they do to host plants. Since 
197 1. another regional project has explored the possibility 
of manipulat ing the borer's genetic differences as a man
agement procedure to reduce injury to plants. 
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Russia
• 

• Poland 

France • 

Aust ria
• .Hungary 

• Rum ania

•Yugoslavia 

Each of the ten countries is studying the survival rate of 
corn borer populations on 40 different varieties of corn. 

Wax discs containing corn borer eggs are taken to field plots to be im
planted in the soil. This insures plots are uniformly infested with borers. 

INTERNATIONAL RESEARCH 

European and Asian scientists were very aware of work 
by Minnesota and the regional group on the corn borer. 
During the 13th International Congress of Entomology 
held in Moscow. Russia. August 1968. researchers working 
on this insect from Hungary. Poland. Rumania, USSR, 
USA. and Yugos lavia met informally. Ground work was 
laid for an international cooperative project to study the 
response of the borer to corn varieties of different geo
graphic origins. Professor H. C. Chiang of Minnesota was 
elected coordinator. and a timetable was set up to contact 
other interested en tomologists and finalize a work outline. 
These aims were accomplished by January 1969. and sci
entists from Austria. Canada. France, and Spain joined the 
international team. 

The research team agreed to study the survival rate of 
corn borer popu lation. on a set of corn inbreds at 10 dif
ferent geographic locations, and to deterrn ine the responses 
of host plants to local borer infestation. Each country se
lected four native corn inbred, ranging from very resistant 

to ve ry susceptible to corn borer infestation. Seeds were 
exchanged among the 10 countries, and both native and 
exotic inbreds were grow n and observed. Certain cha rac 
teristics of the plants were recorded. A unifo rm popul ation 
of corn borer was produced by artificially infesti ng test 
p lots. Survival of the insects and the damage to plants were 
checked. 

We expect that the research will add to our understand
ing of how the corn bo rer adapts to varied envi ronme nts in 
d ifferen t areas of the world. It will also throw light on the 
evolutionary relationships amo ng popul ations in different 
geographic areas. It is also possible that a corn inbred 
shown to be susceptible in one country may become mor e 
resistant in another area because of environme nta l d iffer
ences. Thus the exchange of exotic inbreds may reveal 
some useful varieties previously overlooked. 

U.S. RESEARCH HIGHLIGHTS 

The Southern Experiment Station at Waseca was the 
U.S. study site.* The Waseca Station is whe re most previ
ous Minnesota work on the corn borer, including regional 
projects, has been conducted. The four U.S. corn inbreds 
used were C I 31 A. Oh 43, WF 9, and M 14. The first two 
are generally rated as resistant and the others are suscep
tible varieties. Major responses observed were ( I) number 
of borers per plant 30 days after infestation, (2) number of 
tunnels per plant, (3) leaf injury (4) plant height reduction 
due to borer infestation, and (5) overall plant damage. 
Each of the 40 inbreds was ranked, with the num ber one 
assigned to varieties with the greatest resistance to borers 
(lowest number of borers per plant and lowest num ber of 
tunnels per plant), and/or least affected by the infestat ion 
(lowest leaf injury. least reduct ion in plant heig ht, and low
est overall p lant damage.) A ranking of 40 was ass igned to 
inbreds most susceptible to the borer and/or most affected 
by infestation. 

The ranking of the four U.S. inb reds is given in the 
data table. T he average ra nkings observed in all coun tries 
are given in parentheses for comparison. Ge neral ly, the 
ra ting of C I 31 A and O h 43 as more resistant inbreds than 
WF 9 and M 14 was confirmed in mos t responses. How
eve r. the re were some exceptions. In 1969, overa ll plant 
damage and reduct ion in p lant height were unexp ectedly 

o Coopt>r.ltion of� staff at Southern Experi me nt Station, Waseca, especia lly Dr. 
\\'iJliLlI1l Luesc hen and Marlin Gehring, was appreciated. 
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AI Mushi and co-author Mark Windels examine an ear of corn from a borer
infested plot. Most corn borer research has been conducted at the Waseca 
branch stalion. 

Rankings of four U.S. inbreds among 40 inbreds from 10 countries, in five 
responses to corn borer infestati on 

U.S. varieties CI 31A Oh 43 WF 9 M 14 

1969 results 

No. borers per plant 3 ( 1)0 12 ( 7) 31 (29) 33 (40) 

No. tunnels per plant 1 ( 1) 3 ( 5) 28 (31) 38 (40) 

leaf injury 7 ( 8) 7 ( 4) 40 (39) 32 (38) 

Overall plant damage 1 ( 2) 27 (20) 1 (21) 35 (34) 

Reduction in plant height 3 (13) 34 (14) 7 (31) 25 (34) 

1970 results 

No. borers per plant 35 ( 1) 30 (18) 34 (36) 13 (31) 

No. tunnels per plant 7 ( 1) 10 ( 5) 28 (21) 34 (38) 

l eaf injury 6 ( 7) 5 (22) 36 (40) 27 (30) 

Overall plant damage 22 ( 1) 16 (15) 25 (21) 16 (33) 

Reduction in plant height 10 (30) 2 ( 7) 28 (27) 27 (40) 

• Figures i n paren t heses a re ra nki ngs on t he bas is o f averag e responses 
o bserved in a ll countries. A ra nk ing of one represent s m ost re sistance 
t o co rn bo rer at t ac k. 

10 MINNESOTA SCIENCE 

high for Oh 43 and low for WF 9. In 1970, the number of 
borers was unu sually high for C I 3 1A and Oh 43 and low 
for M 14 . Not e that these variances d isappeared in the 10
country averages. Th us, local environmental co ndition s 
may cause a vari ance in the responses of an inbre d. But 
the aver age respon se over d iffe rent geographic areas is 
more representative of genetic characteristics. This con 
firm s initi al expectat ions that testing host plants in wider 
areas would provide an op portunity to identify useful 
vari et ies. 

Several exotic corn inbreds had low borer surviva l and 
tunnel counts. T hey included F57 4, F5 62 (F ran ce), LP 
1289, LP 1433 (Spa in), Y -Z P-KI07 (Yugoslavia), and 
Ky27T B (USSR). Th ese inbreds could contribut e to the 
effort to breed borer-resista nt var ieties in the U.S. 

In other studies conduct ed at Waseca, we deter mined 
the capa city of moths to rep roduce young from larvae 
grow n on di fferent inbreds, and the chemical resistance 
facto r of inbreds. Russian sc ientists are also studying the 
moths, and Dr. A. J. Klun of the USDA Corn Borer Re 
search Labor ato ry at Ankeny, Iowa, is cooper ating with 
Minnesota on the chemical resistance study. 

FUTURE DEVELOPMENT 
Work in 1973 and 1974 will involve testing cro sses of 

native and exo tic inb reds made in 1972 to incorpor ate 
borer resistance and early ma turi ty. Faste r maturing varie
ties are par ticul arly impor ta nt to corn culture in eastern 
Europ e. 

As the international proj ect has gained mom entum, it 
has att racted the atte ntion of other count ries. Bulgaria con
tributed on e line in 1972 that has been pl ant ed for obser
vation in all 10 co untries. Czechoslovakia has expressed 
interest in coope rat ing and will be rep resented at th is 
year's co nfe rence. 

In tern ational program s take many forms. In some, U.S. 
scientists pass on knowledge to peopl e in othe r coun tries 
through such organizations as the Pe ace Co rps and the 
Agency for Int ern ational Development (A ID). In others, 
U.S. scientists learn about other countr ies from biological, 
geological, and sociological expeditions. Equally important 
are programs in which U.S. scientists work as peers with 
scientists fro m other cou ntries toward a common goal, such 
as the I.G. Y. ( Int ernational Geophysical Year), and IBP 
(In tern ational Biological Programs). T he Europe an corn 
bor er project might be considered an IBP on an informal 
basis. In fact, th is project has bee n effect ive because it was 
initiated and carried out by individu als with a person al in
terest. Besides scientific results, through this proj ect par 
ticipants have developed mutual respect, good will, and 
fellowship, and are learning to wor k toge ther on an inter
nat ional sca le. 

As the U.S. and o the r world powers move into an era 
of new international understanding and coope ration, it ap 
pea rs especi ally ap prop riate that the world wide research 
team will hol d its 1974 meet ing in Minnesota, wh ich has 
played a sustained and significant role in corn bor er 
research . 
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The ban on DES in feed could be followed by restrictions on the use of 
other antibiot ics, warns animal scient ist l es Hanson. He urges producers to 
read the label and follow directions to the letter. 

DRU SDUES 
Misuse Can ead to More Bans 

L. E. HANSON� 
professor� 
Department of An imal Science� 

" MEAT HOR MO NES CAN AF FECT YOUR 
DA UGHTER " was the eye-catching headl ine on an art icle 
in a recent issue of a magazine that prom otes "organ ic 
far ming" and " natur al vitamins." T he article declared that 
" Hormones that increase an imal weight faster are pro fit
able but produce inferior meat- and ca ncer as a by-prod 
uct." Alongside the headline was a pictu re of a pretty 
young girl, perhaps 14 years old, perched on a rail fence, 
look ing at some catt le lazily grazi ng in the background. 

Th e article appe ared on the heels of a government an
nouncement that resid ues of diethylstilbestro l (DES) had 
been found in the livers of a few beef catt le. T he story 
fa iled to mention that DES is not found in beef muscle, be
ca use the residue remains only in the anima l's liver. Resi

due levels found in the beef catt le ranged from 5 to 10 
parts per billion (ppb). Th e art icle neglected to mention 
that DE S has long been used to treat various probl ems in 
hum ans, at dosage rates of I milligr am per day or more. 
Th e art icle didn' t point out that when liver contains 10 
ppb, a person would have to eat 220 pounds of liver per 
day to get I milligr am . 

Om issions fro m the art icle are really ir relevant, how
ever , because the law requires that there be fl O residue. In 
late July, the Food and Drug Administr ation (F DA) 
orde red an end to DES product ion by August 4, 1972. 
T hey did pe rmit the use of premix es on hand , but no feed
ing of the d rug will be permitted after January I , 197 3. In 
annou ncing the ba n, FDA personnel obse rved that " the 
continued use of meat from animals fed DES , of feed al
ready containing and of pr em ixes already manufactured 
does not present a health hazard . Approval is being with
dr awn not because there is a proof of danger from DES but 
because at th is time the new USDA study shows a lack of 
clear and convincing evidence that the requirement s of the 
law are fully satisfied" (F eeds tuff s. August 7, 1972 ). 

WITHDRAWAL TIMES 

There are specific instru ctions and regulations fo r all 
feed add itives (d rugs) used in modern animal production. 
Most antibiotics do not have prescri bed withdrawal times 
when they are fed at low level s because they leave no resi
due. Some, as we shall see lat er , do have withdrawal times 
when fed at very high levels or in combination with sul
fonamides. Exact with dr awal times prior to slaughtering 
treated anima ls are specifically stated fo r each dru g that 
has this restriction on its use. Withdr awal per iods are ba sed 
on the length of time req uired for the treated an imal to 
excrete drug residu es. Similarly, "withdrawal t imes" have 
been determined for d rugs given by injection. Following 
inject ion, an animal must be held for a spec ified nu mbe r of 
days before it is slaughtered for food . 

Desp ite these specific instruct ions, in 1970 the USDA 
meat inspect ion service condemn ed 98 catt le carcasses. 
T hirty-eight cattle wer e co nde mned for sulfonamides, 49 
for antibiotics, 7 for mercu ry and 4 for chlor inated hydro 
ca rbon pesticides. USDA also condemned 100 swine car
casses: 8 1 fo r sulfonamides, 13 for arsenicals, 2 for anti
biot ics, and 4 for mer cury. Som e chickens were condemned 
for arsenicals, some turkeys fo r antibio t ics, and more than 
4 million poun ds of turkeys because of pesticide residues. 
While these co ndemnations ar e serious, they represent only 
about 0. 5 percent of those anima ls sampled. In April 1971, 
USDA repo rted that 76 of 4,0 43 livestock ca rcasses (1 .8% ) 
test ed had residues exceeding legal tolerances as d id 0.7 4 
percent of the poultry sampled. T hese findings and the 
unfavorable pub licity associated with them thr eaten the 
future use of feed add itives. 

ADDITIVES-VALUAB LE ALLY 

T here is a tend ency among all of us to take feed addi
tives for granted . We fo rget how valuable they are in main
taining herd health and high production levels. Malcolm 
Reid, Univers ity of Georgia p rofessor of parasitology 
(Georgia ranks no. 2 in broil er production), says, "The 
sh ift from a thr ee-t imes-a-year Sunda y dinner treat to the 
most economical source of meat available eve ry day of the 
week has come abou t becau se of four technic al improve
ments, one of which has been coccidiosta t development." 
T he other three key de velopments, according to Reid, are 
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advances in genetics, advances in nutntion , and develop
ment of mass production methods. Mass product ion is pos
sible only because effective coccidiostats (drugs th at com
bat cocc idiosis, a protozoan d isease) were developed. T able 
I shows coccidiostats developed since 1948. 

Histomon iasis or " blackhead" in turkeys, like cocci
dio sis, is a disease caused by protozoa. Drugs listed in 
table 2 were developed to combat th is disease and have 
greatly aided turkey producers. 

One of the first stud ies to demonstrate the value of an 
antibiotic in diets of unthri fty pigs was carried out by a 
University of Florida research team (table 3). T hey con
ducted 12 tests in which levels of chlortetracycl ine ranging 
from 24 to 167 grams of dru g pe r ton of feed were fed. 
Untr eated control pigs gained 0. 72 lb. per day and requ ired 
4.1 lb. feed per pound of gain. Those fed the antibiot ics 
made ave rage gains of 1.39 lb. , but required on ly 2 .9 lb. 
feed per pound of gain. 

My first experience with an antibiotic was in 1950 
(table 4). T est results demonstrate better tha n words the 
value of prop hylact ic (disease-preventive) use of an anti
biotic. Pigs used in the test were well developed and thrifty 
looking at the start. About one week after test s began , all 
pigs were vaccinated for hog cholera by the serum live
virus technique. Two weeks later most of the p igs not re-

Table 1. Early coccidiostats used in feeds, Reid 

First 
Chemical or common name Trade name used 

sulfaquinoxaline SQ, Sulquin 1948 

nitrofurazone NFZ 1948 

nitrophenide Megasul 1949 

roxarsone 3 Nitro, Ren·O·Sal 1951 

sulfanitran + roxarsone Nitrosal 1953 

aresenosobenzene Arzene 1953 

2·4 diamino·5·(p·chlorophenyl)·6· Whitsyn·l 0 1955 
ethylpyrimidine + sulfaquinoxaline 

nitrofurazone + furazolidone Bifuran 1956 

bithionol + methiotriazamine Trithiadol 1957 

furazolidone nfl80 1957 

glycarbylamide GlyCamide 1958 

amprolium Amprol 1960 

chlortetracycline Aureomycin 1960 
(potentiated) 

Currently.used in feed formulation 

butynorate + sulfanitran + dinsed + Polystat 3 1954 
roxarsone 

nicarbazin Nicarb 1955 

nitromide + sulfanitran + roxarsone Nicarb 1955 

zoalene Zoamix 1960 

amprolium + ethopabate Amprcl-plus 1963 

nihydrazone Ni·dra·fur 1963 

aklomide Aklomix, Novastat, Aclan 1965 

buquinolate Bonaid 1967 

c1opidol Coyden 1969 

deccoquinate Deccox 1970 

monesin sodium Coban 1971 

nequinate Statyl 1971 
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ceivi ng the antibioti c were scouring. This continued for the 
du ration of the test. Those fed the antibiotic did not scour. 
After the test was completed, all pigs that were scouring 
were placed on a diet conta ining the antibiotic and they 
promp tly recovered . The protein-vitamin-miner al (PYM ) 
supplement used and the method of feeding, free-choice or 
complete mixed diet, had only minor effects on daily gain 
and feed/ga in ratio. T he low level of chlortetracycline was 
the major factor in the test. 

Table 5 illustrates the value and usefulness of water
so lub le an tibiotics for baby p igs. In 1950, the Olahoma 
Experi ment Station publ ished a study on " baby pig dis
ease." The study described symptoms of the mysterious dis
ease and its di smal outcome: 75 pe rcent of the pigs died. 
Their findi ngs ind icated the di sease was not due to toxic 
mi lk, as other researc hers had suggested . Th ey had no sug
gestions for combating the disease. 

I had previously encountered this disease at the Un i
versity of Nebraska. My experience was similar to that of 
the Ok lahoma researchers: most pigs in affected litters 
died. In 1955, we had the same problem in our St. Paul 
Campus herd. Fortunately, we had on hand " Aureomycin" 
soluble powder (ASP), "Terra mycin" soluble powder 
(TS P), and a soluble mix ture of streptomycin-sulfaquin
oxa line. We prepared water solutions of these dr ugs to treat 
all litters of sick pigs. Most were dosed individually by 
mouth, but they also had free access to medicated water. 
Our p ig loss was only 5 pe rcent (ta ble 5). We have since 
had similar expe riences from time to time and have found 
several injectable an tibiotics useful as well. 

In a recen t review, Dr. Hays of Kentucky collected 
research data published since 1960 on the use of a peni
c illin-streptomycin mixture. T he da ta are summarized in 
table 6 and a re arr anged on the basis of the daily gain of 
the con trol pigs fro m the poorest to the best gains. These 
data support ea rlier findings that the size of the response 
to antibiotics in feed is inversely proportional to the health 
of the pigs. When pigs were very unt hrifty and grow ing 
slowly (0 .2-0.4 lb. per day) there was a very significant (22 
percent) increase in rate of gain and an 8.2 perce nt reduc
tion in feed/ga in due to the ant ibiotic fed. On the other 
hand, when pig s were quite thri fty and gaining at a rate of 
1.6 lb. per day , the ant ibiotic increased rate of gain on ly 
3.8 percent and feed/gain 1.8 percent. 

The fact that the gain respo nse obtained varies accord
ing to the "e nter ic health " of the pig is not really under
stood by many producers and others. They expect the same 
response in each test. In tests with ger m-free animals at 
the Lobund Institute, University of Not re Dame, research-

Table 2. Drugs for treatment or prevention of histomoniasis, Reid, 1969 

Year 
Common or chemical name Trade name approved 

2·amino·5-nitrothiazole Enheptin, Sol-Hap, Nox· 1950 

Hep-l 00, Amnizol, 

Hlstosep-S, Blackhep-S 

4 nitrophenylarsonic acid Histostat 1951 

2·acetylamino·5·nitrothiazole Cyzine, Enheptin-A 1954 

furazolidone nll80 1953 

p-ureidobenzenearsonlc acid (carbarsone) Histocarb, Carb·O-Sep 1956 

nithiazide Hepzide 1958 

dimetridazole Emtryl, Emtrymix 1964 
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Table 3. Effect of APFt on rate of gain and on efficiency of feed utilization by pigs fed corn-peanutmeatdiets, Florida 

Calculated Initial 
Test Days antibiotic wt. of Av. daily gain, lb. 

no. fed" g/ lon of feedt pigs Control APF 

1 42 83.6 33 1.14 1.44 

2 35 167.2 18 0.29 0.73 

3 37 167.2 27 0.62 1.42 

4 42 167.2 20 0.52 1.44 

5 42 61.2 19 0.79 1.21 

6 40 61.2 19 0.75 1.25 

7 37 28.0 35 0.77:/: 1.36 

8 54 28.0 35 0.75:/: 1.46 

9 62 28.0 36 1.01:/: 1.67 
10 37 14.0 22 0.47 1.19 

11 59 24.0 48 0.79 1.72 

12 87 24.0 48 0.70 1.74 -
Average 30 0.72 1.39 

• Number of da ys pig s f ed; 4 to 5 p igs/trea t me nt/ te st .� 
t Fiv e bat ches of APF supplem en t fed ; ea ch ba t ch assa ye d fo r ch lortetracycl in e and v it am in B,2. Prior to its� 

as ani m a l pr ot ein factor (AP F) 
:j: B12 i nc luded in basal d iets f or these te sts, b ut not for tests 1·6 and 10·12. 

Feed/l00 lb.gain 

Control 

559� 

425� 

369� 

429� 

285� 

285� 

429� 

468� 
325� 

393� 

446� 

507� 

410 

APF 

345 

334 

228 

239 

269 

261 

276 

281 
305 

268 

307 

322 

286 

id ent i f ica t ion , vit am in B12 wa s ref erred t o 

ers showed that there was no respon se from feed ing anti
biotics. T his contrasts sharp ly with my experience with a 
swine herd infected with bloody dysentery. A co mb ina tion 
of an tibiotic and arse nic in the feed reduced the feed/grain 
ra tio from 2 1 to 3.5, a six-fold imp rov ement. 

HUMAN HEALTH CONCE RNS 

We now have 18 yea rs of exper ience with DES, 22 
years with antib iot ics, and 24 years with cocc idiostats. Bil
lions of p igs, ca lves, and poultry have been fed die ts con
taining one or more of these dr ugs. Not one doc ume nted 

Table 4. Ellect of chlortetracycline (CTC) supplement on pigs fed mixed 
diets or by the tree-choice method 

Treatment" 

Trial 1 (70 days-free-choice fed)+ 

PVM supplement 1� 

1+ CTC supp,� 

" " 2� 

" " 2+ CTC supp,� 

Trial 2 (84 days- Mixed, complete diet)'] 

PVMsupplement 1� 

1+ CTCsupp,� 

2� 

2+ CTCsupp.� 

Av. daily� 
gain. lb. Feed / gain. lb.� 

0.39 

1.23 
0.54 

1.16 

0.64 

1.30 
0.61 

1.12 

4.9 

3.1 

4.0 

3.1 

4.2 

3.3 

4.0 

3.2 

• eT C� supp.-Lederle's APF supplement No . 5 (1950); PVM supplement 1 
contained t ank age, soybea n m eal , d isti ll ers' so lu bles, alfalfa m ea l 
(dehy) and sal t ; PVM supplement 2 contai ned ta nkage, soybean meal, 
alfalfa meal (dehy) and sal t . 

t� Pig s in Trial 1 were fe d corn and t he PVM supple m en t s, free-choice, 
with 1.0 lb . eTC su pplement add ed per 100 lb . of PVM su pp lement . 
Pig s in Trial 2 wer e fed corn and t he PVM supplements in a co m ple te 
mixed diet with eTC s up p lement added at t he rat e of 0.25 Ib /1 00 Ib of 
complete ration . 

Table 5. Baby pig disease (diarrhea, vomiting, emaciation, dehydration, 
rough hair, coma, and death) 

Oklahoma, 1948 Minnesota, 1955 

No . litters 16 No. litters 22 
No. live pigs 104 No. live pigs 227 
No. pigs died 78 No. sick litters 18 
Pigs died, % 75 No. sick pigs 178 

Age at death num ber Treatments No. pigs 

1-15 days 44 ASP· 58 
6-10 days 16 TSPt 10 

11-15 days 10 S-SQ:/: 110 
No . pigs died 9 
Pigs died, % 5 

• ASP is Au reomycin so lu ble powder 
t TSP is Terramycin solub le powde r 
:j: S·SQ is st re pt omyci n-s ulfaquinoxa line, 1:1 mixture 

Table 6.� Relationship between growth rate of control pigs and pigs fed 
penicillin-streptomycin 

Im provement over controls 
Av. daily gain No. of 
of controls, lb. comparisons Gain, % Feed/ gain, % 

0.2-0.4 

0.4-0.6 

0.6-0.8 

0.8-1.0 

1.0-1.2 

1.2-1.4 

1.4·1.6 
1.6 

Total 

Data summar ized from 

2 22.0 8.2 
3 27.0 4.5 
4 20.4 5.6 

7 16.1 11.1 

9 12.3 6.4 

9 9.4 1.9 

20 5.6 4.7 
7 3.8 1.8 

61 10.7 5T 

Ag. Exp. Sta t ion rep orts since 1960 , H ays . 
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case of harm to hum ans from the con sumption of meat or 
eggs fro m these animals has been reco rded. De spit e this 
record, though, the practice of using medi cated feeds is 
under att ack by various public intere st groups and indi
viduals. Some attack from ignorance and fear, some for 
selfish reason s, and some believe that the widespread use 
of drugs in feed, specifically some antibiotics, poses a po
tenti al threat to man's health . 

T he two major human health concerns are the presence 
of d rug residues in the tissues of meat animals and milk, 
and the development of antibiotic resistan ce in bacte ria 
that are pathogen ic in man. Th e concern over anti biot ic 
resistance is occasioned by the fact th at animals are tre ated 
with antib iotics which are also va lua ble in hum an medi
c ine. Th e fear is that drugs such as chlortetr acycline, 
oxy tetr acycline, streptomycin, penicillin , and others will 
develop vast reservoirs of bact er ia resistant to the drug 
used . Concern is expressed that the resistance factor could 
be tran sferred from resistant bacteria in animals to the 
bacteria in man and thus redu ce the effectiveness of the 
antibiotic when used for clini cal treatm ent. Experience of 
the past 22 years does not support the idea that cross con
tamination fro m animals to man wit h resistan t bacteria 
will becom e a problem in maintaining human health . 

T he question of drug residues in anima l tissue is rai sed 
due to the hypersensitivity of some persons in our popula
tion. T here is no publ ished evidence that the occasional 

Table 7. Drug withdrawal periods for food producing animals" 

Parenterals: (Injectables) 

Dihydrostreptomycin 30 days 

Oxytetracycline 18 days 

Tylosin-cattle 8 days 
- swine 4 days 

Penicillin 5 days 

Erythromycin-ca tt le 14 days 

- swine 7 days 

Lincomycin-swine only 48 hours 

Sulfonamides-also orally 10 days unless 
otherwise declared 

Ne omycin Not cleared for 
Chloramphenicol toed-prcduclng 

animals 

Feed additives: 

Swine

AureoSP·250 7 days 

Tylan- Sulfa 5 days 

Arsenicals 5 days 

Catt le-

Aureo S·700 7 days 

Diethylstilbestrol 7 days 
(Use in feed terminates Dec. 31, 1972) 

Melengestrol Acetate (MGA) 48 hours 

Chlortetracycline-over 350 mg/head/da y 48 hours 

A lwa ys read an d observe la bel d ir ections.� 
Lis t s suc h as this ar e su bj ec t t o ch an g e a nd are sel do m complete . Warn �
rng st atemen ts ot her th an withd rawal per iod s may be re quired . For m ore� 
co mplete inform ation consul t you r sup p lier.� 
"(The ab ove l ist was ob t a ined f ro m t he Minneapo li s di st r ict office of� 

Food and Drug Admin ist rat io n. Co rrect as of August 14, 1972.) 
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presence of drug residu e in meat has caused any problem 
for persons eating the meat. However , reports of residu es 
being found in meat usually result in negative publicity for 
the livestock industry. Furthermore, there is no reason why 
drug residu es should app ear in meat if the user reads the 
label on the feed tag and follows instruc tio ns given for its 
use. 

WITHDRAWAL PERIODS 

Manufacturers of the va r ious ant ibiot ics have dete r
mined for each drug they make, the time required to clear 
all residu es, if any, from ti ssues of the anim al to which it is 
fed . Based on these data and its own studies, the F DA has 
defined the maximum permissible level of each antibiotic 
for prophylactic use (to "p romote growth") in each species. 
Similarly, they have defined permissible levels of each drug 
when drugs ar e used in combinations of two or more. At 
these defined levels, there eithe r are no residu es or the resi
dues are within established tol eran ce levels fo r the anti
biot ics used singly and in approved combinations. Th us, no 
drug withdrawal period is necessary prior to slaughter of 
the ani mal fo r food . No antibioti c or other drug may be 
fed (legally) if it has not been approved fo r such use and its 
limi ts of use def ined by the FD A. 

Each of the antib iotics approved fo r use in swine feeds 
has been fed at levels two to ten times higher tha n the ap
proved level to measur e the effect of high levels on tissue 
residues. For most antibiotics there is a wide margin be
tween the approved level and the level that leaves a resi
du e in the tissues, if there is no withdrawal period. 

Sulfon amides hav e not been app roved for prophylactic 
use in swine ration s, exce pt in combination with antib io
tics. Th ese combinations include chlo rtetracycline and 
penicillin with sulfamethazine, and chlo rtetracycl ine and 
penic illin with sulfathiazole (thi s is a new combination). 
Both combinations require 7-day withdrawal per iods. A 
combination of tylosin and sulfamethazine has a 5-day 
withdrawal requirement. Whenever arsenicals are used 
singly or in combinations with antibiot ics, a 5-day with
drawal per iod is required befor e the anima l ca n be 
slaughtered for food. 

Required withdrawal per iods fo r d rugs approved for 
feed use as well as those administered by injection are sum
mar ized in table 7. 

When drugs are injected there is a withdrawal per iod 
for each of them ranging from 4 days for tylosin to 30 days 
for dihy drost reptomycin. This is necessary because in most 
instances inject ed d rugs are at much high er levels than 
those offered in the feed. For th is reason it is especially 
important that label instru ct ions on dosage be followed 
when injectable drugs are used and that treated animals not 
be mark eted until the required "w ithdrawal period " has 
been ob served. 

RESIDUES-INEXCUSABLE 

Occurrence of antibiot ic and oth er d rug residues in tis
sues of anima ls raised for food is unneccessary and inex
cusable. Residu es occur primarily because; 1) there is 
ther apeutic misuse of dru gs, du e to failure to fo llow dosage 
instru ctions and required withdrawal times before the 
treated animal is slaughtered, 2) failur e to fo llow with
drawal instru ctions when arsenica ls or high levels of sul
fo namides are fed . There are no residu es when prophylac
tic levels of antibio tics ar e fed . READ T HE LAB EL 
AN D FOL LOW THE INSTRUCTIONS! 
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Radio-tagged wolves were tracked to their den sites. Droppings gathered there were analyzed to determine the wolves' diets. Deer was the primary food item, 
but moose, beaver, and fruit were important summer food items if available. 

WOLF RESEARCH 
(Continued from page 7) 

inland. They occupy southeast -facing slopes, which are pro
tected from heavy snows and where spring comes earlier. 
Some places harbor as many as 100 deer per square mile. 

Humans also exert a strong influence on the size of the 
wolf s hunting range. They provide wolves two excellent 
sources of food along the lake: garbage dump s and deer 
carcasses- the resu lt of collision with cars. Wolves visit 
the dum ps, feeding on discarde d fat, entra ils, and oth er 
refuse. Approximately 160 deer are killed by cars each 
year. Many deer are left to die in ditches and edges of 
woods. Wolves frequently scavenge the abandoned car
casses. With food close at hand, the wolf s hunting is 
easier and its moveme nt reduced. 

FOOD HABITS OF THE WOLF 

David Byman, another graduate student, studied the 
wolfs food habits and preferences during summer and 
winter. The researchers radio-tagged wolf pups they 
trapped and then followed them to their home sites. Byman 
gathered droppings at the sites and analyzed them to de
termine the wolves' diets. He found that besides deer (the 
primary food item) and moose (a secondary item), beaver 
and frui t were important summer food items in areas where 
available. These discoveries support the contention wolf 
experts have held: wolves are opportunists, eating what
ever they can to satisfy their nutritional needs. 

Every wolf t rapped by the researchers had its blood 
sampled and analyzed to determine nut ritional levels. These 
levels were then compared to those of zoo wolves and do
mestic dogs. The North Shore wolves were on a lower nu
tritional plane than the comparison animals, which might 
reflect the effects of the area's dense wolf populat ion in the 
presence of a dwindling deer herd. 

ATTITUDES TOWARD TH E WOLF 

The high density of wolves close to several North Shore 
communities has led to a high number of encounters be

tween wolves and people. Th is situation has crea ted an 
unfavorable climate of opini on toward the wolf. People 
often see wolves prowlin g garbage dumps, feeding on road 
kills, or actua lly walk ing on roadways. Trac ks are com
monly seen, sometimes as close as 15 feet from home s. 
Wolf kills are often discovered, some within 100 yards of 
houses. 

These human encounters with wolves have given the 
wolf notor iety as a killer. Many people shoot, t rap , or run 
over wolves whenever the opportunity arises. Th is anger or 
emotion is intensified if the pe rson is a deer hunt er. The 
wolf serves as a handy scapegoat for decl ining deer num
bers. 

Wildlife biologists, however, point to oth er, more like
ly explanation s for low deer numb ers in recent years. " We 
question," says Van Ballenberghe, "whether the wolf is a 
limit ing factor on the deer population . Certa inly deer, 
moose, and other wild animals are killed by wolves. But I 
suspect that the reduction of habitat for the deer, combined 
with a series of four or five very severe winters experie nced 
in the northern pa rt of Minnesota in recent yea rs has had 
far more effect than wolf predation in reducing deer num
bers." 

He notes that when this area "was he avily logged 30 or 
40 years ago, great sections of brush and secondary growth 
sprang up. That was to the benefit of the deer herd , But 
since then, most of those areas have once aga in become 
stands of t imber, and the understory necessary for the deer 
has largely d isappeared." 

Wolf researc h find ings furth er indicate that wolves ex
perience a very low hunting success rate. 

Co nsidering the eviden ce wildlife biologists have 
gathered, it is surp rising that attitudes toward the wolf re
main unfavor able. People seem un aware of the ways in 
which nature keeps things in balance. In northeastern Min
nesot a the wolf keeps deer num bers in balance with their 
food supply. Million s of years of evolution have insured 
that the wolf will not exterminate its prey and that the deer 
will not overpopulate and destroy its food supply in the 
presence of wolves. So the overworked stereotype of the 
vengeful wolf, fangs bared and eyes gleaming evilly as he 
springs toward his innocent prey, remains a durable, but 
hardly accurate image. 
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