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HUBERT J. SLOAN, 1903-1974 

Hubert J. (Tad) Sloan, 70, acting deputy vice president f or agri
culture, fo restry, and home economics and acting dean of the Inst itu te 
of Agriculture at the University ofMinnesota, died May I , 1974. 

Dr. Sloan ~s director of the Minnesota Agricultural Experiment 
Station from 1953 to 1966. During his 38 y ears on the University of 
Minnesota faculty he held numerous other positions including: profe s
sor and head of the Poultry Husbandry Department, associate dean of 
the Institu te of Agriculture, and dean of the College ofAgriculture. 

He retired f rom the University in 1971 and came out of retire
ment to become acting dean of the Insti tute ofAgriculture in May 1973. 

) 

Dr. TV. F. Hueg, Jr., director of the Minnesota Agricul Those of us who knew Tad could no t help bu t be 
tural Experiment S tation, and long-time associate ofDr. Sloan, amazed at his many in terests. His sense of fr iendship was 
delivered the fo llowing eulogy at the memorial service. often disarming but exac tly what was needed in the tense situ

ation of an int erview, the heat of an issue, o r wherever mis
It is my privilege to say a few words abou t Hubert J. understanding cou ld abound. He was calm and deliberate in 

Sloa n and to indicate to all of you that Tod Sloan st ill lives. his stateme nt ; there was always room for the o the r point of 
He lives in our heart s, he lives in ou r thoughts, he lives in our view. He had that uncanny ability to pull from people their 
daily actions. Many have kno wn him person ally but even mor e inne rtho ugh ts and have them expressed for consider ation by 
have been tou ched by th is man eith er as a student, as a col o thers.. 
league, but most importan t as a friend . Tod will always be remembered as a strong , vital, vibran t 

person . Life was full of challenge and con tinued to be until Tod Sloan brought to his world the vigor of life and the the end . Just a fe w weeks ago he had hope and exp ect ation of
pursuit of knowledge. He did this in almost every facet of his being ou t on the golf course this spring. He said during a visit being whether in his ho me, in his office, on his beloved golf that he fell asleep duri ng one of the TV golf ma tches and course, or in wha tever activity he might be engaged. He dreame d that he was on the first tee . He said that his swing at bro ught a sense of purpose to every thing he did . Those of us the ball was so terrific th at he almo st knocked himself out of who have had this privilege of being closely associa ted wit h bed . To d know the ded icat ion and drive he had fo r many causes. 

His interest in th e a ffairs o f the University, even though Perhaps the strongest in his life was the cause for the Institu te 
his own health was seriously impa ired, was strong to the end . of Agriculture, its role in service to peo ple, its role in th e Uni
On the occ asion of the Regent s decision and announcement ofversity and the way it could help the Universi ty to be of greater 
th e new president, Tad indicated, "I really want to be around, service to mankind. This was no t a some time task , it was a 
ther e is lots going to happen ." I am su re he made many teleconstant and conscious decision as to how the peopl e and the 
phone calls from his hosp ital bed to th ose who were inte rested programs of the University could be of service to man. Ted ' s 
in th is aspect of the University. close working rela tionship with the Insti tute of Agricultu re 

All of us have been privileged to walk with him in many Advisory Council as Executive Secretary endeared him to 
different ways over these past seventy years. His memory will many . This co uncil has provided the liaison between the agri
be in our heart s and in our minds, it will be in th e things tha t cultu ral com mu nity and the university . Ta d worked diligently 

at making this an effect ive organizat ion.� he has accomplished fo r people, it will be in th ose thi ngs for J 
which the stage has been set for the fut ure. 

His interests for people in developing na tions gave cour We are saddened by this loss of a good friend, bu t we 
age and exp ectatio n to those with whomhe had co ntact du ring can also be joyful for having been tou ched by his quiet great
several international assignments . ness and for having been one among his countless fri ends. 
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Cove r photo. Agricu ltu ral crops spring to life eac h yea r. World de mand for agri
cu lt ura l pr oduct s will co nt inue to challenge U.S. and Minn esota f armers in 1974 . 
Research on t he prod ucti on, market ing, processing, and uti lizat ion of agricult ural 
commodit ies is a prim e mission of the Minneso ta Agricultu ral Experiment St ation . 

Minnesota Science is published by the University of Minnes ota Agricu lt ural 
Ex perimen t Stat ion , Inst it ute of Agricu ltu re, St . Paul, Minnesot a 55 108. Direc
tor: William F. Hueg, Jr. Editors pro te m : Eldon Frederic ks and Joh n Sperbec k. 
Design : Dianne Swanson. 
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Heifers learned to like protein su r 
ment made from dehydrated po i 
manu re . Here one an imal attempts \0 

eat the supplement as it sprinkles from 
the scoop into the feed bunk. 

efe ng Manureto Cattle 
o S FORMAL 

SUE VAN CLEAF 
graduate assist ant 

Department of Information and Agricultural Journalism 

Feeding n ut rients from animal manure back to livestock 
once was a casual affair for many a farmer. He simply let the 
pigs in with the catt le , and the swine gobbled up com kernels 
left in ruminant feces. 

Now with increasingly large and specialized livestock 
operations arriving on the scene, things are not the same. 
Farmers are finding themselves with a lot of manu re in one 
place, making it necessary fo r them to inte rvene more directly 
to dispose of th e material or reuse it. Refeeding manure is 
"going formal." . 

"When you have a large feedlo t, waste management gets 
to be a major part of your operation ," said agricultural engi
neer Richard Hegg. " If yo u have to handle the waste anywa y, 
reusing it as a part of the rati on might make product ion 
chea per," said Hegg, who is with the U.S. Depart ment of Agri
culture's Agricultural Research Service CARS) and the Univer
sity. Jay C. Meiske, University animal scient ist , added tha t if 
feed costs continue to rise, expense of investing in refeeding 
equipment and labor will appear more and mo re justifiable , 
particularly to large feedlot operator s. 
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Coo perative Research Effort 
Meiske and Hegg are two of 11 University of Minn e

sota scientists currently evaluating results of their refeeding 
research . In one proj ect , finishing steers ate solids that had 
settled to the bottom of a beef oxidation ditch. Located at 
the Univer sity 's Rosemount Experiment Station, the oxidation 
ditch is used in an experiment in biological treatment of 
aerated wastes. Reclaimed solids also ended up in diets of 
laboratory animals, which were monitored for signs of 
leptospirosis and salmonella. A probl em in Minne sota live
stock herds , these two diseases can be transmitted through 
animal wastes. In a third proje ct scientists are investigating the 
potential of dehydrated poultry waste as a protein supplement 
for heifers. 

Government agencies are watching with interest these 
and many other refeeding investigations around the country. 
Although refeeding research has been going on for over 20 
ye ars in the U.S., many questions remain. A USDA task 
force on use of animal wastes in animal feeds in 1973 called 
for more information on nutritional value of animal wastes as 
livestock feed, health significan ce to man and animals, and 
economic feasibility of pro cessing and han dling. 

The task force expressed particular interest in beef 
manure, which makes up the large portion of livestock wastes. 
Not enough information was available for the group to evaluate 
situations like the Rosemount oxi dation ditch where aerobic
treated manure was fed to ruminants. 

Comp aratively mo re data were available on other types 
of refeeding systems. But the task force reported that the 
Foo d and Drug Administr ation (F DA) lacked suffici ent data 
to reconsider its 1967 policy statement. Then th e FDA said 
it has not sanctioned and does not sanction the use of poultry 
litt er as animal feed. The task fo rce consid ered this to be a 
general statement " which could apply to all anim al excreta 
pro ducts proposed as a component of the feed of ani mals." 

Although the FDA is not encouraging commercial re
feeding, some feedlot operators are going ahead. Fo r ex ample, 
the Ceres Land Co., Sterling, Colo ., last fall began converting 
diets of 6,000 finishing steers to a ration containing roughage 
and a protein co ncent rate, both separated from beef manu re. 
Collec ted from a concrete floor, the manure is sepa rated in to 
pro tein, fiber, and liquid portions. Bacte ria are killed, the 
protein is evaporated int o a powder, and fiber roughage is 
stored and fermented like corn silage. 

Refeeding operations can have their cat tle slaugh tered 
for sale legally, according to veterinarian Lynn Runquist , as
sistant superin tendent for USDA's meat inspection program in 
Minn esota. However, if state or federal meat inspectors det ect 
illegal levels of chemical residues in carcasses, the feedlot 
undergoes scrutiny by USDA, FDA, and sta te dep artmen ts of 
agricult ure. Fu ture carcasses containing residues are con
demned, and FDA may take legal action . Dr. Runquist said 
he thought animal wastes woul d have to make up a large 
port ion of livestock diet s befo re chemical residues would reach 
illegal levels in carcasses. 

Liquid Waste Disposal 
Unlike the Ceres Co., the University beef manur e project 

utilizes a liquid waste disposal setup. Cat tle are confined on 
slatted floo rs over a race-track shaped ditch filled with water. 
Ditch contents are circulated constantly, th us being mixed and 
aerated to promote breakdo wn by bacteria and restri cti on of 
odors. Periodically, material is pumped out and spread on land. 

Using an oxidation ditch as par t of a confined beef cattle 
operation is no t common in the Midwest , Hegg said. However, 
several hu ndred ditches are in use in swine production. 

Jam es Moore (left) and Russell Larson, agricultural engineers, examine 
partially digested corn salvaged from th e bottom of an oxidation ditch 
at the Rosemount Experiment Station. In one trial reclaimed corn was 
fed to beef cattle aft er ensiling, and in a second trial, the corn was fed 
directly after recla mation. 
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Agricul tural engineering stu en ts exami ne th e bar screen used f or 
draining reclaimed corn as it emerges from the ox idat ion di tch. Ex cess 
liqui ds pour back into t he ditch. 

Steers requi red 3 o r 4 days to get accus tom ed to feed 
reclaimed f rom t he ox idati on ditch. After th at the 
animals ate t he material with no co mplain ts. 

Experiment station investigations of refeeding from th e 
ditch were an offsho ot of beef waste tr eatment research . Agri
cultural enginee rs studying dit ch design and op eratio n obse rved 
that considerable amou n ts of solids set tled to the bo ttom and 
decomposed slowly. To imp rove ditch op er ation, the engineers 
deci ded to ret rieve th e solids . Feeding th em bac k to steers 
seemed like a good way to pu t them to use, so five men tea med 
u p to evaluat e their nutritio nal value . Wo rking on the project 
were Hegg; James A. Moore, Universi ty agricultural engineer; 
Russell E. Larson, ARS·University agricultural engineer;Meiske 
and R. D. Good rich , University anim al scientist. 

To collect solids, engineers devised a syste m of scrapers 
to propel the solids toward a sump in the flo or of the ox ida
tion dit ch . Solids th en were pumped over a coarse bar screen 
to allow excess wate r to drain back in to the ditch. 

In th e first of two feeding t rials, the material was ensiled 
in plast ic bags in 50-gallon bar rels. After I to 4 m onths, th e 
re claimed ma terial, mostly par tially diges ted cracked and 
whole corn kerne ls, was used in ex perimen tal steer diets during 
an 84-day t rial. In a second trial dur ing the summer of 19 73, 
reclaimed corn wen t directly in to feed bun ks as a part of the 
ration. 

The research team is ready to publish results of the first 
tri al. Twenty Hols teins, averaging abo ut 74 5 pounds each , 
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were randomly allo tted into five lots of four stee rs each . Reg
ular air-dry, shelled com was used as th e co n trol rati on, wi th 
two experimen tal ra tions contain ing differen t r atios of re
claimed solids and corn . One ra tion had 2 I percent dry matter 
from reclaimed solids an d the other 44 percent. These two 
were wet ra tions because of the moist ur e in the recycled co rn. 
To compare effec ts of wet versus dry feed, two o ther ra tions 
were set up using regular corn with water added to give mois
ture co ntents similar to the experime ntal r ation s. 

TIle pungen t odor o f their unique diet made th e ste ers 
hes itate at th e fee d bunk fo r the fir st 3 or 4 days. Af te r th at 
the animals showed no signs of complain t. 

Feed efficiencies (amount of dry matt er eaten for each 
hund red pou nds gained ) were best fo r wet regular corn rations, 
and lowest for ex perimen tal rations . Average da ily weight 
gains ranged fro m 2.8 po unds in the 44 percen t solids group 
to 3.8 wi th cat tle receiving four parts dry co rn and one part 
water. Carcass characteristics o f the 44 percent solids group 
were inferio r to th ose of the other test animals, since the fi rst 
grou p gained fewer pounds an d fini shed a t lighte r weights. 

Comp aring the solids to wetted corn o n a dry matter 
basis, Meiske co ncl uded that the solids had 37 to 43 percent of 
the fee ding value of reg ular corn . Compared with air dry com , 
the reclaimed material h ad 63 to 85 percent as much feeding 
value. 
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Reclaimed Feed Less Digestible 
Digestibility definitely was a factor in performance of 

reclaimed com , said Meiske, noting it already had been ex
posed to digestion . However , he did not suggest treating the 
solids to improv e digestibility . "You can' t justify spendin g a 
lo t of money to enhance a low value feed ." 

Commenting on potential use of reclaime d corn, he said, 
" I don' t thin k other species would use the solids more effi
ciently th an woul d ruminants . Fiber s th at are indigestible to 
simple stomach animals frequently are digestible by ruminan ts. 
I' m not high on using the se solids as an ener gy source for 
finishing catt le. This type of refeeding probably has its place 
with winter ing stock whose nutrient needs aren't as high ." 
Hegg added that costs of collecting, treating, and handling 
would make refeeding from an oxidation dit ch more econom i
cal on a large rather than small scale. 

Because dehydrated poultry litter con tains more crude 
protein than do beef manur e solids, Meiske is chec king out the 
former's potential as a dietary supplement for hei fers. Working 
with him are R. D. Goodrich, animal scientist, and Dennis 
Co oper, graduate student. Their trials with 21 heifers on com 
silage rat ions ended in April. Poultry litter also attracted th e 
attention of animal scientist Robert M. Jordan, who 8 years 
ago fed it to finishing lambs and gestating ewes. 

Ve terinarians Study Diseases 
Health aspects o f refeeding fit in with research in te rests 

o f Dr. Stanley L. Diesch, Universi ty veterinarian specializing 
in zoonotic diseases. These are maladies which can affect 
both animals and man . Under an Environmental Pro tection 
Agency grant, Dr. Diesch and his colleagues fed reclaimed corn 
from the oxidation ditch to laboratory animals. Working with 
him were Philip R. Goodrich, University extension agricultural 
engineer; Drs. Benjamin S. Pomeroy and Loren Will, both Uni
versi ty veterinarians and Velvl W. Greene, University public 
health microbiologist. 

The investigator s wanted to determine the ability of two 
zoo no tic disease organisms, leptospires and salmonella, to in
fect the animals. In tests with weanling hamsters, leptospi res 
were seeded into a mo del oxidation dit ch containing m anur e 
and reclaimed com, which eventually was fed to the anim als. 
These tests indicated th at leptospires seem to lose th eir viru
lence, at least temporar ily, In their manur e environment, " a 
particularly exciting finding," Dr. Diesch said. Eventually he 
hopes to discover whether this loss of virulence is permanent . 
In similar tests with turkey poults and salmonella, the disease 
organisms did infect the birds. 

Recently retu rned from an inspection of Europ ean 
waste management systems, Dr. Diesch said that in some in
stances, Swedish livestock producer s are turning to composting 
rath er tha n liqu id waste systems. One reason is the need to 
control salmonella. On some farms the Swede s have not been 
able to cont rol the disease with liquid systems. 

He added that oxidation ditch solids should be t reate d 
by heating, ensiling, or composting to kill pathogens. " We 
must have further knowledge of what happens to pathogens 
during these various treatments. It is very unlikely th at chemi
cal disinfection of solid animal waste can be effective because 
of the large amount of organic material and th e cost." 

With present knowledge of salmonella and leptospiro sis 
" we can talk about control, but not eradication of th ese 
diseases in warmblooded animal s," he said. He did not want 
thi s problem to discourage refeeding trials. "I certainly sup
po rt these efforts. However, we have to define public heal th 
effects." 
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Yield Impr vement 
The Midwest ranks at the top in size and productivity of 

soybeans, but continued improvement in production efficiency 
is needed to maintain th is status, says Agronomist Jean 
Lambert. 

Alth ough dramatic single breakthroughs are not likely, 
several small improvemen ts may occu r. "The hop e for con
tinued future improvements lies in the formulation and devel
opment of new research idea s," he adds . Much exploration is 
needed into the physiological processes within the plant and 
how the se are related to ex ternal tra its in ord er to breed bett er 
varieties or to improve th e environment in which it is grown . 

More is needed to be learned about the relationships be
tween the plant and its associated nitrogen-fixing bacteria, 
Rhizobium. "We must know mo re about the interactions 
between the soybean plant and various pests and path ogens 
that attack it . We must find out how to supply the proper 
min eral nutrients in the right amounts and how to use available 
water most efficiently. We need to kno w more abo ut the op
timum size and shape of plant in various sets of conditions. 
Finally, when we have come to kn ow more abou t th e basic 
processes in the plant, we must find ways to manipulate this 
knowledge ei ther genetically or culturally, or both. This means 
that for great laboratory findin gs to be meaning ful to the soy
bean producer, they must be used to cre ate more efficient va
rieties than we have had before or to develop bet ter cul tural 
prac tices than we have used before," Lambert says. 

He mentioned some concrete research findings tha t, in 
his opinion, are having an impact on produc tion: 

- High y ields are dependent on maint aining high soil fer
tility. 
High yields are almost invariably associated with well
nodulated plants. 
High yields are associated with timely planting (early 
May in Minnesota). 
High yields are dependent on full stands (ac tu al popula
tion per acre can vary, but even distribution is impor tan t). 
Best yields come from rows space d as close as possible, 
still allowing room for cultivation . Bu t futu re improve
men ts in herbicides may eventually eliminate th e need 
for cultivation and permit 'grid plantings,' which appear 
to be optimum. 
'Re ally high' yields require almost compl ete weed con
trol. 
High yield s require heal thy , disease-free, pest-free plants. 
High yields are dependent on pr oper moisture levels in 
the root zone. 
And, high yields necessitate use of adapted varieties th at 
can make most efficient use of the growing environm ent. 

Turning to funding for soy bean research, Lambert says 
"people with the purse strings are getting sufficiently excited 
about soybeans to channel substantial fund s for solving some 
of the really tough problems related to production improve
ment." 

Variety development, previously supporte d almost en
tirely by public fun ds and done in public institutions, is no w 
being shared by private organizations. With passage of the re
cent Variety Pro tection Law, Lam bert says he looks for more 
private organizations to develop commercial varieties and for 
farmers to eventually have more varieties to choose from . 
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:l1vironmental Ius?� 
JOHN M. SPERBECK 

assistant professor 
Department ofI nformation and Agricultural Journalism 

ntists think manure spread in winter on rough plowed 
Iduce so il erosion and runoff during spring snowmelt. The 
sa ...ulch, 

sts m this rainfall simulator to cause runoff and soil 
Iys after the manure applications. they applied 5 inches of 
fall at 2% inches per hour. 

Manure disposal problems for farmers with limited acres 
could be partially solved by applying the manure to growing 
crops in the spring, a United States Department of Agriculture 
(USDA) researcher says. 

"And our research indicates that manuring the growing 
crops in spring may reduce soil erosion and aid moisture reten
tion in the soil at the same time," according to Robert A. 
Young, an agricultural engineer stationed with the USDA's 
Agricultural Research Service at Morris, Minn. 

If animal manures could be safely used as a valuable 
fertilizer and soil conditioner by applying them to growing 
crops, the amount of disposal land available to farmers would 
be greatly increased. And, farmers would make more money 
by taking advantage of nutrients available in manures to in
crease crop production, Young says. 

Soil is the largest source of water pollution by volume. 
Young is enthusiastic about chances of reducing soil erosion 
by putting manure on early in the growing season. "Soil is one 
of our most valuable resources," he emphasized. " And in the 
first year of an experiment, we reduced soil losses an average 
of 52 percent and 83 percent on com by applying liquid and 
solid manu re. And on oats, liquid manure reduced soil losses 
by 94 percent ," he continued. 

"The manure also conserved soil moisture that may be 
badly needed later in the growing season. On oat plots, liquid 
manure reduced runoff 37 percent and conserved over 1 inch 
of soil water." 

In his research t rials, Young and co-workers at the Uni
versity 's West Central Experiment Station at Morris used three 
crops- corn, oats, and alfalfa. Average slope of all plot s was 
7 percent. 

For each crop , two plots got 12 tons of solid dairy cat tle 
manure per acre, two received ~-inch of liquid beef manure 
and one plot was a check with no manure. Manure was applied 
with standard equipment within 30 days after planting , or 
within 2 weeks of the first alfalfa cutting. Four days after 
applying the manure, the researchers applied 5 inches of " sim
ulated" rainfall at 2~ inches per hour to initiate runoff and 
soil loss. 

"Intensive cropping usually creates a serious erosion 
hazard on sloping fields," says Young. Quantity of soil eroded 
from a field during a storm depends to a great extent on the 
amount of prot ection the field has. Seedbed and crop estab
lishment in early spring- before the crop develops a protective 
canopy- is the most critical time for erosion in the Corn Belt. 

"We've used practices such as terraci ng, strip cropping, 
minimum tillage, strip tillage, mulch tillage, and many others 
to control erosion. We've seldom considered the application of 
manure as a soil conservation measure. However, our tr ials 
showed that manure can be a very effective way to control 
erosion during the critical spring period." 

Salt fro m the manure applications, where the manure 
made direct contact with growing vegetation, caused moderate 
to severe burning of the vegetation. However, the researchers 
found that the "burning effect" from salt in the manure was 
avoided by putting manure on between the rows in the corn. 
And, scientists say that manufacturers could easily modify 
manure spreaders to spread manure between the rows. 

Weed control was an interesting sidelight of the study. 
Young found that on plots where manure was applied 2 to 3 
weeks after planting, there was "very effective" weed control 
without furth er cultivation. "However, when the manure was 
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Samples of runoff water were collected and later analyzed in the lab
oratory for nutrient and sediment co ntent. 

applied later than the third week after planting, weed control 
was less complete. Cultivating the manure into the soil imme
diately after application resulted in relatively weed-free rows 
for the rest of the season. We don ' t know why this was- more 
research may help us understand this effect, " he said. 

How about the nut rien t loss from the manure in spring 
run off water? " Concentration of nut rients in ru noff water 
was quite high," said Young. " But the tot al loss wasn' t great 
due to the decreased runoff and soil loss from the manure 
application. 

Nitrogen losses to the air can be quite high when a 
manure is spread on the soil surface, Young added. He meas
ured losses as high as 94 pounds of N per acre fro m liquid 
manure plots in a 4-day period after application. However, 
cultivating the manure into the soil immediately after appli
cation reduced ammonia loss by an average of 55 percent on 
plots that received the solid manure. 

Winter Manuring 

Young also thin ks winter manuring could be a valuable 
soil conservation practice . "We believe spreading manure in 
wint er on rough plowed ground can greatly redu ce runoff and 
soil loss without seriously adding to surface water pollution ," 
he said. 
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Holding ta nks caugh t runoff water and enabled scientis ts to measu re 
soil and wate r losses. These t anks. plac ed at the lower end of each plot, 
were adapted especially f or the experiment. Concent rat ion of nut rients 
in th e runoff was high but to tal loss wasn't great since the manur e app li
cat ion reduced runoff and soil loss. 

"Under cer tain condi tions , manure may work effectively 
as a mulch to control or reduce soil erosion and runoff from 
spring snowmelt. This helps conserve soil and replenish badly 
needed soil moisture for crop use." 

So il and water losse s from 5 inches of simulat ed rainfall ap plied 
4 t o 5 days afte r manure app licatio n. Average slope = 7%. 

Treatmen t So il loss Runoff 

Com 
1971 

ton s per ac re inches 

Check 
0.28" liqu id beef man u re 
12.5 T/ a solid dairy man ure 

19.12 
9.09 
3.24 

3.57 
3.49 
3.33 

Oats 
1971 
Check 
0.20" liquid bee f manure 

17.44 
1.01 

3.00 
1.89 

Alfalfa 
197 1 
Check 
0.28" liqui d beef manure 
24.9 T/ a solid dairy man u re 

.06 

.03 

.03 

.63 

.81 

.62 



o a r g w's Body� 
Garth E. Mi ll er prepared this article fo r Minnesot a Science in Feb
ruary . On March 25, 1974, Prof esso r M iller d ied. H is research and 
t eaching wil l long be remem bered at the Universi ty of M innesot a 
and by many Minnesota dairy men. 

Sulfa drugs have been used to treat mastitis and other 
dairy cow udder problems since the 1930's. Like many other 
drug treatments litt le was kno wn about the side effects or their 
residue potential. 

Animal science researchers have been working for many 
years to dete rmine the route of tr avel of drugs through the 
cow's body. We have sought to learn the differing effects re
sulting from kind of drug, amount of dosage, injection site on 
the body, and reproductive stage of the cow. Other questions 
cen tered ~rou n d the locat ion of the residue in the cow's body , 
how long It takes to get into the blood, milk , or urine and how 
long the residue stays in the tissue or milk . 

When we reviewed the literature we found that data were 
either lacking or incom plete. In 1955, scient ists at Missouri 
administered a sodium sulfamethazine solut ion int o the uterus 
of cows during diestru s (t he period of sexual inactivity). They 
obt ained blood samples but did not study the movement of 
the drug into milk or ur ine. In anot her study, the same reo 
searchers, this time with the ant ibiot ic chlor tetracycline, found 
that peak blood serum levels occurred two hours after adminis
tration and some concentrations remained for 24 hours. 
Again, no check of residues in milk or urine was reported. 

. California workers stu died the movement of penicillin, 
dihydrostreptomycin and oxytet racycline into milk after in tra
ut erine treatment. No drug was found in the milk at 12, 24, 
and 72 hours after administration. These workers used detec 
tion met hods that did not positively identify small levels of 
drugs in milk. 

Minnesota Experiments 

In our first experiment , begun in 1970, we administered 
a 25 percent solut ion of the sodium salts of sulfamethazine, 
sulfamerazine, sulfapyridine, sulfathiazole, sulfanilamide, and 
sulfacetamide into the uteri of dairy cows. The dosages were 
107 and 214 mg/kg body weight. That's 1 and 2 grains per 
pound or about 13 or 26 grams for a 1500-pound cow. We 
determined the stage of est rus cycle before each cow was 
treated. In all, nine trials were run on each drug. 

We collected blood, milk, and urine samples at ~, 1, 2, 
4 , 6, 8, 12, 24, 48, 72, and 96 hours after drug administration. 
We found tha t : 

•� each of the sulfa drugs studied appeared in the blood, 
milk, and urine. 

•� larger quantities of sulfa drugs were absorbed by the 
uter i in the proestrus (the period just before estrus) and 
estrus phases th an tho se uteri in the diestrus phase. 

•� sulfamethazine, sulfamerazine, and sulfapyridine are long 
acting sulfanilamides in dairy cows. They remained in 
the milk for at least 72 hours in our trials. 

•� sulfanilamide, sulfathiazole, and sulfacetami de passed 
out of the blood more quickly. They remained in milk 
for only 48 hours in our experiments. 

Antibacterial and Antibio tic Agents 

A similar experimental design was used to study nitro
furazone and nitrofurant oin. Both blood and milk concentra
tions of these drugs were low- both were no longer present in 
milk after 24 hours. 

To test the residue properties of oxytet racycline (an 
antibiotic commonly used to treat intrauterine infections) we 
administered 4 mg/kg body weight of either the suspended or 
solu tion form of oxytetracycline. We collected blood, milk, 
and urine samples at ~, 1, 2, 4 , 6, 8, 12, 24, 48, 72, 96, and 
120 hours after treatment. Our finding suggests that milk 
from cows treated with the solution form should be withheld 
from market for 24 hours while milk from animals receiving 
the suspension form needs no withholding time. 

In anothe r experiment we treated five healthy, lactating 
dairy cows with 4 mg/kg body weight of suspension oxytetra
cycline by intraut erine infusion. Two cows were slaughtered 
on the 14th day and three on the 18th day after trea tment. 
Muscle samples as well as tissue samples from the liver, kidney , 
heart, spleen, body fat , and uterus were assayed for signs of 
the chem ical. No oxy tetracycline activity was found in the 
meat or tissue from either the 14- or 18-day samples. We 
believe tha t 14 days is an adequate holding time between treat
ment with the suspension form of oxy tetracycline and slaugh
ter of animals for meat. 

Early ex periments at Minnesota and other institu t ions followed the 
pa th way of sul fa dru gs through a cow's system. In these experiments 
th e drug is administered with the drip infusion technique shown here. 
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Penicillin Trea tmen t 

We tested penicillin on five heal thy , lac tating dairy cows 
with normal estrus cycles. We used intraut erine injections of 
2,000 units/kg body weight (1,000,000 units total dose). Our 
results showed significant residue in the blood up to 48 hou rs 
after treatment ; but the residue in the milk samples declined 
after 4 hours. Therefore, 6 hours (one milking) seems to be a 
reasonable withholding time for milk after 2,000 units of peni
cillin per kg of body weight. 

Nex t, we gave these same five cows 4 ,000 uni ts/k g body 
weight (2,000,000 units total dose). The blood activity was 
higher and 12 hours were needed for the milk concent ration to 
disappear. Therefore, 12 hours (two milkings) withholding 
time would be needed when 4,000 units of penicillin per kg 
body weight is given. 

The table show s the length of time that milk must be 
withheld from market after admin istr ation of particular dosages 
of specific drugs. If larger dosages are used, the withholding 
times must be increased. The withholding times for milk giv
en in this table are from the experimental data obtained in our 
laboratory and are not the withholding times developed by the 
Food and Drug Administration. 

The Food and Drug Admin istration has not placed with
holding times for meat or milk aft er intrauterine administra
tion on all drugs. 

The Length of time that milk must be withheld from the 
market after administering a particular dose of drug. 

Dose Form Time 
1. Sulfapy rid ine 107 mg/kg Solut ion 72 hours 
2. Sulfamethazine 107 mg/kg Solution 96 hours 
3.� Sulfamerazine 107 mg/kg Solution 96 hours 

Sulfacetamide 107 mg/k g Soluti on 48 hours 
Sulf athi azole 107 mg/k g Solut ion 48 hours 
Sulfani lamide 107 mg/kg Solution 48 hours 

4.� Sulfadimethox ine 100 mg/kg Solut ion 120 hours 
Nit rofurazone 0.7 grams Solution 24 hours 
Nit rofurantoin 0.7 grams Solut ion 24 hours 

5.� Oxytetracycl ine 4 mg/ kg Solut ion 48 hours 
(Wendt Lab)* 

6.� Oxy tetr acycl ine 4 mg/kg Suspension ohours 
(Wendt Lab)* 

7. Oxytetracycl ine 4 mg/kg Solut ion 24 hours 
(Liquamycin )* * 

8.� Penicill in 2,000 u/kg Solution 6 hou rs 
(Mast i-Kure)* * * 

9.� Penicillin 4,000 u/kg Solut ion 12 hours 
(Masti-Ku re)* ** 

*Wendt Laboratories, Belle Plaine, Minnesota.� 
* *Pfizer Laboratories, Terre Haute, Indiana.� 
***Masti-Kure Co., Norwich, Connecti cut.� 

Our research into the effect s of drugs used to treat intra
uterine infections is an example of the link between basic and 
applied research. Basic knowledge about ho w drugs travel 
through the cow's body is needed before safe and fair with
holding times can be established for meat and milk. 

When chem ical activity tolerances and withholding times 
are established for certain drugs it is imperative that livestock 
farmers using these drugs: 

•� read the drug label. 
•� follow recommended dosages and methods of ad

ministering the drug. 
•� read and follow the withholding time. 
•� read and follow direc tions on the drug label of any 

feed that has a drug in it . 
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Weigh ALL 
Characteristics 
of New Breeds 
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Chianina-Hereford and Angus-Hereford calves a 
northern Minnesota ranch. Minnesota has 7fj ~ JO 
beef cows in 1974-twice as many as in 1960. . 



They 're the "exotics," new breeds of cattle introduced
someti mes with the fanfare of a Super Bowl game-into Minne
sota and the U.S. 

The Chianina, Simmental, Marchigiana , Maine Anjou, 
Limousin, Gelbvieh and many others-large cattl e, some with 
names difficult to pronounce. They come from Ital y, France, 
and oth er European countries. 

What do these cattle mean to Minnesota 's rapidly ex
panding beef industry? Beef cows in Minnesota totaled 
708,000 in January 1974-double the 1960 figure and a 
60 ,000 jump over the previous year. 

" Some new breeds offer superior genetic trai ts, bu t 
others may be promoted by those seeking to make a quick 
profit," Richard D. Goodr ich and Jay C. Meiske, University 
animal scientists, say. 

" To put it another way, some of these breeds will be 
useful to the beef industry but others probably have little to 
offer. So it's necessary that these new breeds be adequately 
evaluated before they' re widely propagated. 

" Sometimes new cat tle get a lot of publicity before 
much is understood about their merits. Our research is geared 
to give cattl emen necessary information for decision making," 
states Goodrich. 

Animal scientists at the Experiment Station have been 
conducting feeding and management studies on different 
breeds of catt le since 1964. And, bulls of some exotic breeds 
have been on test at the Central Bull Test Stati on at Lake 
Benton since 1970. St ation supervisor is Charles Christians, 
extension livestock specialist at the University. 

"It's important to analyze all charac teristics in a new 
breed that are related to the breed's usefulness," Good rich 
emphasized. " Some of the new exotics gain faster than the 
Bri tish beef breeds (Hereford, Angus, Shorthorn ). But repro
ductive efficiency, meat quality or marbling scores, mothering 
ability, and a host of other factors need to be considered." 
Management may need to be altered. For example, steers of 
large breeds should be fed finishing rations to heavier weights. 

Although cattl emen may not have adequate information 
on many of these traits, they're fast to latch on to new breeds 
when semen is introduced into the U.S. Reasons: The U.S. 
cattle indust ry is tu rning to large type cattle. And , when the 
Charolais was first introduced many people paid little atte n
tion to them-but the breed became very popular. So some 
cattlemen want to get in on the ground floor with the new 
breeds. 

Finishing Trials 
The Chianina is one of the breeds most recently int ro

duced int o the U.S. They come from Italy and probably are 
th e largest breed of cattle in the world. Mature bulls often 
weigh over 3500 pounds. 

Bulls of the Charolais breed , the first exotic introduced 
into the U.S., are readily available for natural service. Semen 
also is available for artificial insemination. Both Charolais and 
Chianina calves generally gain more rapidly than British breeds. 

Goodrich and Meiske say that large beef breeds such as 
Chianina and Charolais should be fed finishing rations at least 
as long as cattle of Brit ish breeds to obtain adequate marbling 
to meet standards for U.S. Choice grade. In a recent study, 
they compared steers sired by Chianina, Charolais, or Angus 
bulls fro m a Herefor d cow herd . 

"Growthy beef cat tle such as the Chianina can prod uce 
carcasses tha t meet the standards for U.S. Choice if they're fed 
a high energy ration long enough. But steers of the larger 

University scientists are comparing feedlot performance of British 
breeds (Hereford, Angus, Shorthorn) with larger European breeds. 
They say steers sired by bulls of the large breeds should be fed to 
heavier weights than British breeds. 

breeds will be heavier when they attain U.S. Choice than the 
smaller breeds." 

In the study , the Charolais averaged 150 to 170 pounds 
heavier than Angus, while the Chianina averaged 250 to 260 
pounds heavier at the time they graded U.S. Choice. "Steers 
sired by bulls of the large breeds shoul d not be marketed at 
weights that are appropriate for British breeds , but should be 
fed to heavier weights. They may also be slightly older than 
cattle of British Breeds," they said. 

The Angus steers used in the study reached a low choice 
quality grade at 470 to 475 days; the Chianina at 480 days; 
and the Charolais at 525 to 535 days of age. 

The Angus weighed about 980 to 990 pounds when they 
reached low choice; the Charolais weighed about 1040 to 1050; 
and the Chianin a about 1140. The Chianina steers gained the 
fastest , followed by Charolais and Angus steers. Daily gains 
per head for the Chianina, Charolais , and Angus steers were 
2.37, 2.17, and 1.91 pounds per day. 

However, since dressing percentages weren' t equalized , 
a more meaningful way to compare the growth of these steers 
is to use carcass weight per day of age, the scientists said. This 
measure also showed Chianina steers to be superior, followed 
by Charolais and Angus. The Angus steers decreased in growth 
rate after about 450 days (or 219 days in the feedlot), while 
the Chianina and Charolais continued to increase their carcass 
weight per day of age for 500 days. 

In another trial , straight Shorthorn steers were com
pared to Charolais-Shorthorn crossbred steers. The Charolais
Shorthorn stee rs averaged 62 pounds heavier at weaning. They 
also gained faster (3.05 pounds/day vs. 2.67) and were heavier 
at the end of the finishing period (1072 vs. 934 pounds). 

Most important, economic calculations showed the cross
bred Charola is-Shorthorn steers returned more per head than 
the Shorthorn calves. 

Carcasses from the Charolais-Shorthorn steers were 85 
pounds heavier than those from the straight Shorthorn steers 
(66 2 vs. 577 pounds). The crossbreds also had greater rib eye 
areas, less fat thickness , and higher yield grades. However , 
carcass quality grades averaged higher for carcasses from Short
horn steers than f rom the crossbred steers due to higher mar
bling scores (5.03 vs. 4.6 8) . 
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Chianina cattl e come f rom I taly and probably are the world's largest 
cattl e breed. Mature bulls of ten weigh over 3 500 pounds. 
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Calf Studies 

Goodrich and Meiske recently compared calves sired by 
Angus, Charolais, or Chianina bulls. Cows used were grade 
Herefords that had had at least one previous calf. 

One of the things the scientists compared was calving 
difficulty. They assigned calving difficulty scores ranging from 
1 (natural. delivery, no assistance) to 5 (Caesarian delivery). 
Although there were no severe calving problems with any of 
the cows, calving difficulty scores were higher for the cows 
bred to Charolais and Chianina bulls th an those bred to Angus 
bulls. "This was probably due to the he avier birth weights of 
these calves," the scientis ts said. 

Birth weight s averaged 72.7, 87 .0 and 94.4 pounds, re
spectively , for calves sired by Angus, Charolais, and Chianina 
bulls. 

Weaning weights were heavier for the Charo lais and 
Chianina calves. Adjusted to 205 days of age, figures were 
508 .6, 537 and 558.5 pounds, respectively , for Angus, Char
olais, and Chianina sired calves. 

Gains from birt h to .205 days did not differ significantly. 
This may have been due to limitations imposed on gain by 
milking ability of the cows, the scientists said. 

In anothe r Universit y research effort over a 3-year peri
od, scientists compared production of Charolais-Shorthorn 
crosses with straight Shorthorn calves. 

Crossbred calves were heavier at birth than the Sho rt
horn calves (84.1 vs. 70.9 pounds). Average weaning weights 
also favored the crossbred calves by 56 po unds-448 pounds 
vs.392. 

Again , calving problems were fewer with the straight 
Shor thorn catt le. Incidence of calving difficulty for Shor thorn 
cows calving at 3 years or older was 10 percen t for those bred 
to Shor thorn bulls. It increased to 28 percen t when cows of 
the same age group were bred to Charolais bulls. 

And, for Sho rtho rn heifers bred by Shorthorn bulls to 
calve at 2 years of age, 39 percent had calving difficult ies. This 
shot up to 86 percent for 2-year olds that were bred to Char
olais bulls. 

" We do no t recommend breeding first calf heifers of 
British breeds to bulls of large breeds," the scientists con
cluded. 
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Developing, selecting, and testin g Manker was a cooper
prepared by David A. Zarkin, instructor, Depart ative project of the Department of Agrono my and Plant Ge
ment ofInform ation and Agricultural Journalism netics, Department of Plant Pathology, and the Branch Experi

ment Stations. 

SOYBEAN VARIETIES RELEASED 
Hodgson and Evans are two new soybean varieties re

leased by the Experiment Sta tion. Each variety h as outstand
ing yield potential in its respect ive maturity group. 

Hodgson , named for Bob Hodgson, long-time superintend
ent of the Sou thern Experiment St ation at Waseca and pioneer 
in Minnesota soybean development, is about the same to slight
ly later in matu rity than Chippewa 64. It has good tolerance to 
chlorosis on high lime soils bu t is susceptibl e to Phy tophthora 
root rot. Hodgson has abou t the same lodging resistance as 
Chippewa 64 , and has been significantly higher in oil content. 

At five test plot locations in central and southern Minne
sot a during the past 2 years, Hodgson h as yielded abo ut 7 
bushels per acre mo re tha n Chippew a 64. In these same tests, 
it yielded about the same as Corsoy , the current leadin g soy
bean variety in southern Minnesota. 

Evans is named for John Evans, long-time Chippewa 
County farmer, soybean producer, and promoter of soybeans. 
It is similar to Merit in mat urity, height , and lodging resistan ce. 
It has averaged about 5 days earlier in maturity than Chip
pewa 64. 

Evans has good tolerance to chlorosis on high lime soils 
and is resistant to Phytophthora root ro t. Evans' seed is a 
littl e larger and slightly higher in oil content than Merit. 

In tests at five southern Minnesota locations during the 
past 2 years, Evans produced about 4 bushels per acre more 
than Merit and 5 bushels per acre more th an Chippewa 64. 

Foundation and registered seed of Hodgson and Evans 
has been distributed to registered seed growers in Minnesot a. 
Certified seed should be available for planting in 1975. 

The Minnesota Agricultural Exp eriment St ation is ap
plying for plant variety protection on both varieti es, specifying 
that seed is to be sold by variety name only as a class of certi
fied seed. Thus, only certified or registered seed of these vari
eties can legally be sold by variety name. 

MANKE R BARLEY NAME D 
The Experiment Station has released a new high yielding 

barley variety named Manker. The name comes from a con
tractio n of the words "many kernels," an att ribute th at partial
ly accounts for the high yielding ability of the variety. 

In 49 yield trials conducted by barley breeder Donald 
Rasmusson , Manker has averaged 73 bushels per acre com
pared with 65 bushels for Larker, the leading presently grown 
variety. This is about a 12 percent yield increase. 

Manker is a rough-awned, six-rowed, colorless aleurone 
barley variety. Kernel plumpness has been very good . In 15 
tests evaluated fro m 1971 to 1973 Manker had 67 percent 
plump kernels compared with 68 percent and 4 1 percent for 
Larker and Dickson, respectiv ely. Preliminar y malting quality 
tests have been encouraging but full scale carload lot sized 
mal ting and brewing tests are needed before final acceptability 
for malting will be known. 

Disease resistance of Manker is similar to Dickson. It is re
sistant to stem rust and spot blotch but is susceptible to loose 
smu t, acco rding to Ernest Banttari , University plant pathol ogist. 

Foundation seed of the variety has been distributed to 
registered seed growers in eight counties of northwest and west 
cent ral Minnesota. Registered seed will be available from these 
growers for 1975 planting and certified seed will be available 
for use in 1976. 

SORGHUM VS. CORN IN FEE DI NGTRIAL 

Cattle were not able to use rolled sorghum grain as effi
ciently as rolled corn grain in a recent University of Minnesota 
trial. 

University of Minnesota researchers Jay C. Meiske and 
Richard D. Goodrich point ou t that some cat tle feeders in 
western and southwestern Minnesota are interested in growing 
sorghum to feed in their cattle feeding operations since 
sorghum is more tolerant oflow soil moisture than corn. 

Cattle fed the sorghum grain gained slower (2.13 pounds 
per day) th an tho se fed corn grain (2.57 pound s per day). 
They also required more feed (972 pounds of ration dry matter 
per 100 pounds gain) than cattle fed corn (658 pounds ). 

"Smaller feedlot operators using sorghum grain should 
consider feeding rolled high moisture grain that has been harvest
ed early or reconstituted. This shoul d result in a better feed than 
the dry, ground sorghum grain fed in this trial," the scientists said 

"Processing methods for sorghum such as flaking, mi
cronizing, and popping require costly equipment and can be 
justified only if several thousand cattle are fed." 

Returns per head were $5.61 for cattl e fed com. Catt le 
on sorghum showed a loss with the cost figures used in the ex
periment (-$46.29 per head ) . 

DE FEN D AGAINSTINSECTS 

Plotting strategy to control insect pests in the field has 
become an exacting science . Each year farmers face the prob
lem of deciding which metho d will control the mo st pests yet 
leave the " friendly" bugs. 

Two years of research by University of Minnesota ento
mologists indicated that stubble sprays gave good initial pest 
control and cont inued to reduce pest populations of pea aphid, 
tarni shed plant bug and alfalfa plant bug until the second 
cutt ing. Control of adult leafhoppers and Sitona was less satis
factory, ento mologists Richard W. Weires and Edward B. 
Radcliffe repor ted. 

Carbofuran foliar sprays gave less pest suppression than 
the stubble sprays, but produc ed greater control of coccinellids, 
nabids and adult parasite hymenopterans. These and other 
predatory species were absent or present in low numbers when 
the stubble was sprayed. 

In 1973, stubble spraying increased second cutting dry 
weight yields as much as 13 percent, while foliar carbofuran 
spray increased first and second cutting yields as much as 
22.6 percent. 

Minimum reduction of beneficial insects and maximum 
cont rol of pests is possible with stubble sprays on alfalfa, the 
scientists said. Parasites and predato rs-the beneficial insect s
generally are more mobil e and leave the field following cutting, 
while the less mobile pests, especially imm ature fo rms, remain 
and are subjected to habit at and food removal, decreased hu
midity and increased surrounding and ground tem peratures. 
Insecticide application at thi s time shoul d produce maximum 
pest suppression and favor regrowth of the alfalfa . 

The experimen ts, using Alfatox , Fur adan, Guthio n and 
Imidan insect icides, were conducted at the University' s Rose
mount Experimen t Station. The insecticides were applied on 
the alfalfa stubble following first cutting in June of 1972 and 
1973. Also, in 1973, a carbofuran foliar spray was applied in 
mid-May, about three weeks before ha rvest. 
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.5 NEW CHRYSANTHEMUMS 

Three new chrysanthemum varieties , Wendy Ann, Minn
ruby and Lindy , are the latest accomplishme nts in the plant 
breedin g program of the University of Minnesota's Agricultural 
Exp eriment Station and Department of Horticultural Science. 
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Wendy Ann produces fawn-yellow 4- to 472-inch semi-
spoon double flowers with good substance atop very stocky, 
full plants. Foliage is clean , dark-green on stiff upright stems. 
Prolific flowering display always has started in late August or 
the first half of September in the Twin Cities, regardless of 
weather conditions. Plants grown in full sun usually are 15 to 
20 inches high and 20 to 24 inches wide. 

Minnruby is an early , somewhat smaller Ruby Mound. 
It has bloomed two weeks before Ruby Mound in University 
plots . Dark red, 2- to 272-inch double , decorative blooms top 
the 12-inch high , 20-inch wide cushion plants . Resistance to 
" fading" is above average for dark or ruby-red blooms. Foliage 
is clean, dark green, and glossy . Frost resistance is reported 
"intermediate" to " good." Bloom time has varied with weath
er conditions, but it usually is mid-September. 

Lindy offers a prolific display of clean lavender pink, 
472- to 5-inch double , slightly incurved , quilled flowers in early 
September. The vigorous plants reach a height of 20 inches 
and a spread of 24 inches with clean foliage on willowy-stiff, 
upright stems. The flowers show an open center in late stages. 
"This cultivar was the most un iform and reliable one in our St. 
Paul test plots during the extremely poor-weather wise-1972 
growing season ," according to horticulturists Richard E. 
Widmer and Peter D. Asche r. 

All th ree new varieties are suitable for spring flowering 
pot plant production. They are available from many Minne
sota florists , garden centers, nurseries , and mail order firms. 

The University' s Department of Horticultu ral Science, 
which conducts the plant breeding research, has built a reputa
tion with worthy introductions of chrysanthemums and other 
ornamentals, vegetables, and fruits. Breeding of garden chrys
anthemums, one of the most widely known ornamentals, be
gan in the early 1930's when horticulturist L. E. Longley saw 
breeding possibilities for this flower and initi ated the program. 
At that time only primitive, single-flowered varieties bloomed 
early enou gh in the fall to produce color in Minnesota gardens, 
since the average date of killing frost in the Twin Cities area is 
October 12. Within a few years Longley produced numerous 
varieties that were improvements over existing forms and some 
received national recognition. Chippewa rated 13th in the 
nation in a 1950 poll . 

Horticulturist Robert A. Phillips jo ined Longley in the 
program in 1941. In 1949, Longley reti red and Widmer be
came associated with the program. Phillips retired in 197 1 and 
horticulturist Peter D. Ascher joined Widmer in the expanded 
research . 
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