


Research Opportunities: 
Animal Production and 
Food Processing 

KEITH HUSTON� 
Director, Minnesota Agri cu ltu ral� 
Exp eriment Station� 

THIS WINTER AND SPRING , the 
M inneso ta Legislature will consider 
our requests for support for new Ex
per iment Sta tion research that 
could benefit Minnesotans. In th e 
last Minnesota Science, crop pro 
duction opportun ities were ident i
fied ; there are also many research 
opportunities in the animal prod uc
ti on and fo od processing fields. 

For a number of years , Minneso
ta turkey and chicken producers 
have been working to establish an 
Avian Disease Research Center in 
the College of Veterinary Medicine. 
This Center would continue and ex
pand research into avian diseases. 
Already such research has helped 
overcome diseases that could have 
destroyed the tu rkey and chicken in
dustries. These producer groups 
have provided substantial support 
fo r faculty posit ions und project 
support by taxing their commodities 
wh en sold . Two years ago, the legis
lature also provided sup port. This 
year we hope to complete tha t Cen
ter wi th two faculty positions, a new 
one and an already existing tempo
rary position to be made permanent. 

Another animal health concern is 
swine infert il ity. Boa r lameness, 
seasonal infertility, pregnancy wast
age, and other disorders cause sig
nificant losses. Respiratory diseases 
in cattle is another research area 
that needs additional effort. 

In animal production, more in
tensive investigations into the basic 
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phys io logy of reproduction of both 
male and femal e cattle and swine 
likely could lead to higher fert ility 
and larger calf and pig crops each 
year. Research on more efficient uti 
li zation of nutrients , byproduct 
feeds, and new feed additives in 
da iry cattle, beef cow-calf opera
tions and feedlot cattle likely could 
reduce feed costs . Better control of 
insect pests also could reduce 
weight and milk production losses 
during summer months. Our enor
mous livestock industry could well 
use a livestock entomolog ist. 

In food processing , research 
cont inues to focus on basic princi
ples offood safety, preservation and 
quality, not likely to be done by in
dustry. Better quality, longer life, 
lower processing costs are among 
the antic ipated benefits. Canning 
and other thermal processing meth
ods are exceedingly complex proce
du res for preserving food . Spoilage 
by microorganisms or other agents 
can result if improper heating or in
adequate allowance for differences 
in physical characteristics of various 
foods occurs. One of our scientists 
cu rrently spends time on the micro
bial concerns, but he cou ld invest 
additional t ime effectively. A food 
engineer is needed to deal w ith the 
kinetic and related thermal transfer 
issues . 

These new research efforts, if 
funded , could round out existing 
programs and enhance our ability to 
respond to state needs. 
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New Soybean Disease� 
Discovered� 
D. H. MacDONALD 
Departm ent of Plant Pathology 

A NEW ECONOMIC THREAT for the 
soybean producer has arrived in the 
form of a parasite which attacks the 
crop at the roo t. The most serio us 
soybean disease in the U.S., the soy
bean cyst nematode, has now been 
discovered in Minnesota. 

The disease has not caused 
widespread crop losses so far in 
Minnesota, but it has caused losses 
ranging from 30 to 80 percent in Illi
nois and other states. The nema
tode, which was first detected in the 
United States in 1954 is now known 
t o be established in at least 19 
states . Symptoms of the disease in
clude stunting, premature yellowing 

of the soybean foliage and reduc ed 
yields. 

The first proven infestation of the 
nematode in Minnesota occurred in 
a Faribault County field , and the dis
ease, it is believed, then spread 
t o neighboring fields . Infested 
samples have been collected from 
fields scattered from the Iowa bor
der to north of Interstate 90. Thi s 
particular infestation most likely 
originated from eg gs in cysts 
brought in on field equipment. Be
cause the eggs of the soybean cyst 
nematode are protected within cysts 
and are therefore easily transported 
by equipment and bl own by th e 

The healthy soybean plant is facing one of its most serious enemies - the soybean cyst nematode. This nematode is one of the most 
important disease producing organisms when it is well established and numerous. 



A close-up photo of the soybean cyst 
nematode. The outer layer of the dead 
female's body forms the "cyst" that en
closes and protects most of the eggs she 
produced. 
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wind, future surveys will undoubt
edly discover even more widely 
scattered infestations 

The nematodes were probably 
introduced as long ago as 1966 or 
1968 since it usually takes about 4 or 
5 crops of soybeans in a corn soy
bean rotation for enough nema
todes to develop to cause visible 
symptoms. 

Now that the disease is here, cer
tain tactics are recommended to 
keep this new enemy "contained." 
First, one must understand the spe
cial characteristics of this parasite. 
The soybean cyst nematode is dif
ferent from the plant parasitic nema
todes with which certain Minnesota 
corn producers, vegetable growers 
and florists have learned to deal 
with in the last 5 to 10 years. This 
nematode invades the soybean 
root, establishes a feeding site and 
begins to enlarge. Because the root 
does not enlarge as rapidly, the ne
matode eventually ruptures it. 
The exposed, roughly lemon
shaped white body of the maturing 
female nematode is about 1/25th of 
an inch. With time, the color of the 
body wall changes from white to 
brown and the nematode becomes 
even less conspicuous. The outer 
layer of the dead female's body 
forms the "cyst" that encloses and 
protects most of the eggs that she 
produces. Some of those eggs may 
remain viable for up to 9 years. Al
though the disease spreads rather 

slowly through the soil, it can spread 
rapidly in soil transported on farm 
machinery. 

Since the soybean cyst nema
tode can seriously reduce soybean 
yields, and since it will persist for a 
long time in soil, and since it is now 
known to be in Minnesota, it is im 
portant that the soybean producer 
know if the parasite is present in his 
field. Soil samples should be col 
lected and processed. However, if 
cysts are found in a sample, tha t 
does not necessarily mean that the 
soybean nematode is present. Other 
cyst nematodes that are of limited or 
no economic significance also form 
lemon-shaped cysts which persist in 
the soil for many years. 

But if the presence of the soy
bean cyst nematode is confirmed, 
steps should be taken to try to keep 
the size of the population down to 
the point where the parasite does 
only a minimal amount of damage. 
Although we certainly do not know 
how important the soybean cyst ne
matode eventually will be in Minne
sota, it is generally considered to be 
the most important disease-produc
ing organism that attacks soybeans 
when it is well established and nu
merous. 

At the present time, the best con
trol of the disease is crop rotation. 
The most effective rotation is only 
one crop of susceptible plants every 
three orfouryears. All soybean vari
eties presently grown in Minnesota 
are susceptible to the disease. Since 
green beans and some dry edible 
beans are also hosts for the nem
atode, these crops cannot be used in 
crop rotation any more frequently 
than soybeans. 

With time, more effective chemi
cals and /or application techniques 
than are available now, will proba
bly make chemical treatment of in
fested soil feasible. New soybean 
varieties resistant to the soybean 
cyst nematode will eventually be 
available. Until then the best thing to 
do is to recognize the potential prob
lem, know where the parasite has 
been found in the state, and try to 
prevent the introduction of the soy
bean cyst nematode into clean areas 
on dirty equipment or with contami
nated seeds containing peds (small 
balls) of infested soil. 
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LINDA J . CAMP� 
Depa rt ment of Info rm at ion� 
and Agr icultu ral Jo urnalism� 

THE RADIO ANNOUNCER SAYS 
there's no other state quite like it, 
and the average resident would 
probably agree wholeheartedly . 
What is it about Minnesota that 
makes it such a good place to live? 
Two University of Minnesota re
searchers are just beginning to f ind 
out. 

For the past four years, Hazel 
Stoeckeler, associate professor of 
design in the College of Home Eco
nomics, has been investigating how 
Minnesotans feel about the quality 
of life in their state. The work is part 
of a larger project entitled, "Quality 
of Life as Influenced by Area of Resi
dence" which is being conducted 
through the agr icultural experiment 
stations in fourteen states. The proj
ect, launched in 1974, is bringing 
faculty from a broad range of disci
plines to try and determine exactly 
what factors really are important in 

Two-thirds of Minnesotans surveyed said they were satisfied with their quality of life. 

satisfying people 's wants and 
needs . Minnesota's study was 
broadened in 1977 w ith the addition 
of M. Geraldine Gage, professor of 
family social science, to stimulate 
interdisciplinary study of Minnesota 
data and increase its potential for 
broader use. 

Aside from its sheer scope, the 
research is unique for a number of 
reasons. According to Stoeckeler, 
who is the project leader for Minne
sota, the emphasis on the family and 
geographic area of residence is un
common. "Most studies of this kind 
tend to deal with general popula
tions from which they extract infor
mation about families and their 
place of residence," she noted. " Our 
project has deliberately focused on 
two-parent families , with children , 
in both metropolitan and non-met
ropolitan areas . This will enable us 
to make some statements about 
family life, as well as rural and urban 

values that might not have been 
possible otherwise. " 

All ofthe states are using a single 
questionna ire which was developed 
jointly by the participating faculty. 
The individual states are supple
menti ng this basic survey with 
additional questionnaires to accorn 
odate specific research interests. 
For example, three supplemental 
surveys have been used in M inneso
ta ; one developed by Stoeckeler on 
people's perceptions of their hous
ing , one developed by Gage on 
managerial control (control over 
one 's life), and one developed by the 
Indiana participants on economic 
transfers (services traded among 
families and friends.) Data from all 
of the states will be pooled and in
corporated into a single basebook 
by the spring of 1979. 

For their portion of the research , 
Stoeckeler and Gage have elected to 
work with a fairly small , but tightly 
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cont ro lled sample. In June 1977, us
ing a random sample, th ey surveyed 
100 families in the Minneapolis met
rop olitan area and 100 families f rom 
a com munity beyond metropolitan 
infl uen ce. Equal numbers of hus
bands and wives were asked ques
t io ns related to family life, their 
home, their com m un ity , empl oy 
ment opportunit ies, availability of 
services, and other pe rsonal con 

An Economical 
Approach 
to Corn Drying 

cerns. Data w as co llected by Mid
Continent Surveys, Inc., a profes
sional research firm. And though the 
two rese archers are st ill working 
with the data, preliminary analyses 
hav e provided som e interesting in
sights. 

About two-thirds of those sur
veyed said they were satisfi ed with 
th eir quality of life and the progress 
they are making toward improving 
it . Both metro politan and non-met
ropolitan respondents cited famil y 
life as their most important conce rn. 
Almost 9 out of 10 reported they are 
satisfied with their famil y life, with 
40 percent rating family life as ex
tremely satisfactory . Tw o other 
main concerns were safety of prop
erty and economi c matters. Th e 
majority of families expressed di s
satisfaction w it h t ot al family in
come, and a significant portion were 
dissatisfied with th eir standard of 
living and th eir current employm ent 
situation. 

One st riking finding so far is the 
similarity between the two study 
groups. For t he m ost part, th e 
responses of th e metropolitan fami
lies concurred with th ose of the non
metropolitan fa mili es. Th e most 
not iceab le excep t io n w as tha t 
leisure w as more important to met
ro po litan than non-metropolitan re
spondents, and reli gion was mor e 
important t o non -m etropoli tan 
respondents th an m et ro po l it an 
respondents. 

Stoeckeler and Gag e are cur
rently doing a much more compre
hensive analyses of th e data, and 
expect that their final results will be 
of valu e t o policy-m akers of all 
kinds. In the meantime, their earliest 
findings ha v e aroused interest. 
Among th ose who are using the 
data are the Minnesota Department 
of Finan ce, th e Bloomington Plan
ning Council, a state legislator, and a 
Twin Cities real estate firm. 
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VIN CE BECKER 
Department of Information 
and Agricultural Journa li sm 

RISING ENERGY COSTS and poten 
tial energy supply shortages create 
problems for our farmers. However, 
the energy picture need not be one 
of gl oom. It can be an opportunity 
for us to apply known conservation 
methods and explore alternative ap
proaches to agricultural production. 

For exam ple, drying corn with 
natural air has been practiced since 
th e first days of corn production. By 
reapplying this old principle to mod
ern agriculture with some modifica
tions, today's farmers can improve 
the efficiency of their grain drying 
systems and save energy. 

Sin ce 1975, Experiment Station 
scientists have been studying an ap
proach to grain drying at th e Rose
mount Experiment Station ca l led 
co m b inat io n high-temperature, 
low-temperature drying. Basically, 
the system involves drying grain in a 
high-temperature, high-speed dryer 
followed by in -storage cooling and 
low-temperature drying. 

"The purpose of the high-speed 
dryer is to red uce the corn moisture 
content to a level of about 18-22 per

cent where drying can be safely 
completed with in-storage low-tem
perature methods," explains Harold 
A. Cloud, agricultural engineer. "In
storage drying is accomplished by 
moving unheated ambient ai r 
through the grain mass. This pro
cess may take from four to si x 
weeks, or po ssibly longer, to com
plete. In fact, drying may be halted in 
late fall and completed during th e 
following spring," says Cloud. 

Potential advantages ofthe com
bination approach include: reduced 
energy requiremen t s, increased 
drying capacity, and improved grain 
quality. This system is not restricted 
to relatively low moisture content 
grains. 

Reduced Energy Requirements 

Propane or natural gas require
ments for hi gh-speed drying ar e 
reduced since less moisture is re
moved in the high-speed phase 
co m pared to convention al high 
speed drying with in-dryer cooling. 
"The amount of savings depends on 

In-storage drying is done by moving unheated ambient air through the grain mass . 



The purpose of this high 
speed dryer is to reduce 
the corn moisture con
tent to about 18-22 per
cent where drying can be 
safely completed with in
storage, low temperature 
methods. 

the moisture content level at which 
g rain is discharged from the high
speed dryer," says Clou d. 

Electrical energy requirements 
are increased due to th e low-tem
perature drying process, according 
to the three-year grain dry ing study 
co nducted by Cloud and his fellow 
ag engineers, R. Vance Morey and 
Robert J. Gustafson. However, the 
scientists say that total energy re
quirements will be reduced because 
the additiona l electrical energy will 
be used in th e months of October 
and No vember, and possibly in 
March, April, and early May of the 
fo llowing spring. Reduced demand 
for energy occurs during thes e time 
periods which fall between th e sea
sonal air conditioning and heating 
peaks for the utility system. 

Significant savings in propane 
en ergy requirem ents have been 
documented by the scientists with 
measurements on a production-size 
system at Rosemount over three 
drying seasons. Field studies show 
savings in th e use of high grade fos
sil fuels ranging from 25 to 40 per
cent depending on initial grain 
condit ion. 

Increased Dry Capacity 

The study also shows that drying 
capa city of the high-temperature 
system is significantly increased 
since less moisture is removed in 
th e high-speed dryer. "Cooling in 
the storage bin provides additional 
capacity for the high-speed dryer," 
says Cloud. "If the high-speed dryer 
is a batch process, the cooling cycle 
can be eliminated. If the high-speed 
dryer is a cont inuous flow process, 
the cooling secti on of the dryer can 
be equipped w ith a propane burner 
to prov ide addit ional drying capaci
ty, " he explains. " Capacity in
creases of 200 to 300 percent for the 
high-speed dryer may be possible." 

Improved Grain Quality 

Combination drying leads to im
proved grain quality because grain 
is discharged at higher moisture lev
els from the high-speed dryer and 
cooling is often delayed. "This re
sults in reduced susceptibil ity to 
breakage in future handling," Cloud 
says. " Potent ial test weight increase 
can be another favorable quality 
characteristic with the combination 
drying system." 

All of th ese advantages of the 
combination system may be ob
tained with justthe low-temperature 
drying system. However, researc h 
shows that as moisture contents 
increase, th e high air flow rates re
quired lead to high fan power re
quirements and /or shallow grain 
depths for low-temperature drying. 
"The high-speed dryer, when used 
in conjunction with the low-temper
ature system, reduces grain mois
ture contents to levels where drying 
can be completed in bins with con
venient depths and fan power re
quirements," says Cloud. 

The scientists report that savings 
exist for combination drying at most 
levels of propane and electric ener
~y costs. Whether or not th e savings 
In energy costs cover additional in
vestment cost associated with a 
combi nation drying and storage 
system depends on a farmer's par
ticular situation, according to the 
study. 

The researchers conclude that 
the two factors that may provide 
the greatest incentive for shifting 
to a combination drying system are 
increased drying capacity and in
creased flexibility in choice of fuels. 
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Surviving Minnesota's Winters� 
RANDY WECKMAN 
Departm ent of Information 
and Agr icultural Journa lism 

CERTAIN PLANTS put on their over
coats early enough in the fall to sur
vive Minnesota 's sudden cold 
snaps; others don't. Minnesota agri
cultural researchers are trying to 
find out why. 

Cold snaps frequently damage 
t ender crops in the state and pre
clude other crops from being suc
cessfully grown here , according to 
John Carter, University of Minneso
ta horticulturist. For example, the 
early fall fr ost in September 1974 
caused a farm income loss of some 
$300 million. 

Researchers at the Plant Cold 
Hardiness Laboratory, part of Uni
v ersi ty of Minn esota Ag ricu ltural 
Experiment Station, are studying 
various plants t hat survive these 
early frosts and those that don't in 
the hope of finding the answer to 
w hy some plants can adjust to sur-

Inside this plant is a chemica l messenger 
which triggers hardiness. 
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vive sub-zero temperatures from ac
tive growth and yet are killed by only 
a few degrees of frost. 

Currently, the researchers be
lieve that two protective mecha
nisms help some plant species 
survive the rigo rs of cold weather. 
Some species use a freezing avoid
ance mechanism and others man
age t he winter by tolerating ice 
crystals in their tissues without 
harm, Carter explained. 

Plant species of low stature have 
a built-in freezing avoidance mecha
nism for they are low enough to live 
a sheltered existence during the 
winter under the insulating blanket 
of snow. In years when snow cover 
is sparse, however, many low-grow
ing plants are not protected and suf
fer severe damage by the cold 
wea th er. 

Supercooling, another freezing
avoidance mechanism, is a phe
nomenon by which water is cooled 
within the plant below zero degrees 
without being turned into lethal 
ice crystals. Scientists at University 
of Minnesota were among the first 
to point out the importance of super
cooling in the winterizing processes. 

A third avoidance mechanism is 
lowering the freezing point of the 
cell contents. Some pla nts accum u
late sugars and other solutes in the 
cell cytoplasm in pr epara tion for 
co ld w eat her . Since these com 
pounds lower the freezing point of 
the cell sap the plant can withstand 
somewhat lower temperatures 
without forming damaging ice crys
tals. 

However, the most important 
protective mec hanism is the toler
ance to ice crystals within hardy 
plant tissue. Many metabolic 
changes occur ena bling a previous
ly tender plant to w ithstand the se

vere stresses imposed on it when 
water leave s its cell sap and freezes 
in spaces between cells . 

While these mechanisms of ad
justing to cold weather have been 
described, just how plants are trig
gered to begin hardening is one 
important question to which the re
searchers are seeking an answer. 
Researchers hypothesize that 
changes in plant hormone levels act 
to transmit the message that it is 
time to harden for wi nter. Hormone 
movement can occur from the 
leaves and roots, reaching cells 
throughout the plant where other 
hardiness mechanisms can be acti
vated Carte r said. 

Understanding these mecha
nisms may mean that economically 
important crops which currently 
cannot be successfully grown in 
Minnesota may' be introduced to the 
state in the future. 

While t he search for the mecha 
nisms by w hich plants harden and 
deharden continues, other research
ers in t he laboratory are making sig
nificant st rides in adapting various 
species of plants to the cold Minne
sota cli me, according to Cecil Stush 
noff, plant breeding specialist. Plant 
breeders are crossing w inter hardy 
plant variet ies t hat may not have 
suitable commercial qualities with 
other more com mercially accepta
ble va rieties to attain a winter hardy, 
commerc ially successful variety, 
Stushnoff said. 

Northern Lights, an azalea th at 
will flower consistently year after 
year in the northern zone will be in
troduced for public use next spring. 
Researchers developed the variety 
over some 20 years of research. Cur
rently, the plant variety can with
stand mid-winter temperatures of 
- 4 5 degrees without bad injury, 



said Harold Pellet, researcher work
ing on developing improved aza
leas. 

A hardier blueberry is slated to 
be introduced as soon as seed stock 
populations are sufficient to satisfy 
demands. The new, hardier blue
berry will survive temperatures as 
low as - 25 degrees during critical 
early acclimation and some plants 
will live even after a bout with - 40 
degrees temperatures. 

Honeygold, a hardy apple was 
introduced in 1968 by University of 
M innesota researchers. It was "cre
ated" through crossing Haralson 
with Golden Delicious. It presents 
the eating qualities of th e Golden 
Delicious with some of the hardy 
qualities of the Haralson. 

State Fair, anot her apple variety 
developed by University of Minne
sota horticulturists, was created for 
use in Northern Minnesota. The ap
ple is an early maturing variety, 
which has also exhibited good har
diness and production at the Grand 
Rapids Experiment Stat ion where a 
short season from early frost and 
low winter temperatures make ap
p le growing d iff icult. 

But new hardy variet ies of plants 
are not the only payoffs of the re
search. Screening processes, a nec
essary requis ite to the research , 
have bee n developed tha t hold 
promise for future development of 
hardy varieties. 

The researchers wish to work on 
a technique for freezing germ stock 
for extended time periods without 
damaging the viability of it . This w ill 
mean, Pellet said, that researchers 
and nursery men will be able to es
tab lish "libraries" of plant germ 
stock wi thout maintain ing costly or
chards that previously have been 
used fo r such purposes. Hardy plants can tolerate ice outside and within their tissues. 
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It's How You Play the 
Game that Counts BEEFCOW OPERATORS fight for ec

GAIL M cCLURE 
Depart m ent of Inf o rmat ion and 
Ag ricu ltural Jo urn alism 

Dry lot confinement allows a producer to handle breeding and herd health practices more 
efficiently. It better allows for the feeding of supplements, for example. 

onomic survival against constantly 
chang ing conditions. Cost factors 
and market fluctuations require op
erators to evaluate management 
practices and land use continually. 
Vigilance and adaptability mean 
survival. 

To aid in that su rvi val, Experi 
ment Station scientists attempt to 
provide farmers and ranch ers with 
ample knowl edge to fight rising pro
duction costs. In doing so, they are 
concerned with current conditions, 
and they also try to anticipate future 
possibil ities. 

"If an operator has highly valu 
able and productive land, it is likely 
to be more profitable for him to use 
it to produce a cash crop such as 
corn rather than meadow crops. If 
so, he may want to consider a con
finement program f or his beef 
cows," says Jay Meiske, animal sci
entist at the University of Minneso
ta. Meiske and Richard Goodrich, 
have studied dry-lot conf inement of 
a beef cow-calf operation at th e 
Rosemount Experiment Station for 
the last 16 years. 

At first they compared confine
mentto pasturing. Since 1967, how
ever, the entire Angus herd has been 
totally confined in a Rosemount 
pole barn with outside lots. All feed 
has been supplied to them from 
storage. 

Dry-lot confinement allows the 
producer to make better use of land 
in several ways. During the first five 
years of the Rosemount trial, when 
confinement was com pared to graz
ing, scientists learned they could 
feed about twice as many cows per 
acre by harvesting forage from top
quality land as they could by having 
the cows graze it . By not grazing the 
cattle, producers can raise other 
more productive crops at a higher 
retu rn on that land . 

Confinement also allows for bet
ter use of crop residues. "Cattle are 
not very good harvesters, " said 
Goodrich, who is also an animal sci
ent ist at the University. "The 
weather also can limit the grazing 



time. If they are confined, the resi
due can be harvested, chopped and 
fed to them efficiently." Cornstalks, 
soybean residue , co rn husks, cobs 
and straw have all been used in the 
rations of the conf ined cows at Ro
semount. 

Dry-lot confinement also allows 
a producer to handle certain man 
agement practices more efficiently. 
Artificial insemination, fertility ex
aminations, vaccinations and estrus 
synchronization ar e all easier to 
perform in confinement. Certain dis
eases and environment problems 
can also be avoided with confine
m ent. In addition, early calv ing and 
fall calving can be quickly and safely 
implemented to respo nd to labor, 
supp ly and market tr ends. 

However, confinement is not the 
answer for man y producers. " Its 
pract icality depends on the yearly 
economics of the beef industry and 
the individual situation," cautions 
Meiske. "What's economical for one 
op erator may not be economical fo r 
another. Such a situation requires 
intensive management practi ces. 
Herd health, for instan ce, is essen
tial." Neverth eless, the confinement 
operation can offer increased op 
tions, especially to those operators 
with high productive land and lim
ited pasture. 

Research is also ongoing in oth er 
aspects of beef cows operation. Up 
north on the range, considerable ef
fort is underw ay to determine th e 
energy requirements for pregnant 
beef cows during winter, late gesta
ti on and early lactat ion.. In a 5-year 
study at the Grand Rapids Station, 
tw o crossbreeds, Hol stein /Angus 
and Hereford/Angus, are fed varying 
quantities of hay or haylage with 
some grain. Studies are not yet com 
p lete on this pro ject, which is near
ing the end of its third year. Th e 
crossbreed herds started as heifers 
and results w ill be collected on five 
calf crops. 

National Research Council (NRC) 
recommendations are based on re
search, but th ey may not be applica
ble in our cold weather conditions," 

•� 

Research shows more feed per acre is used with cow confinement. 

says Meiske. " We need to assure 
ou rselves th at we maintain these 
herds in a highly productive state. 
From the economic point of view, 
we also need to be sure we are not 
feeding more than is needed." 

The w eather strongly influences 
the economic conditions and hence 
the ma nag ement practices of the 
beef cow operat o r. Th e herd of 
Shorthorn catt le at the Morris Exper
iment Station participated in a rele
vant study recently. One group was 
fed aspen bark sil age as the major 
portion of its winter ration, and the 
other group was fed corn silage. The 
aspen bark study was generated in 
1976, a drought year, because pro
ducers were looking for cheaper 
winter rations. Aspen bark, a by
product of Minnesota's paper indus
try, can be made into silag e by 
taking the finely ground bark and 
adding water so that the moisture 
content of the mix approaches 50 
percent. The mixture then needs to 
be stirred with a light digger and 
piled, about 5 feet deep, under a hay
shed or similar type roof. 

In this study, the cows consumed 
both rations satisfactorily; however, 
the Shorthorns on the aspen silage 
lost a significant amount of weight 
during the feeding period while 
those on corn silage gained. Nota
bly, the birth weight of calves and 
the 205-day weights from both 
groups were about the sam e. Cows 
on both rations bred ba ck right 
away. 

Under the economic conditions 
which prevailed at the time of the 
study, the cost of feeding the aspen 
bark exceeded th e cost of feeding 
the corn silage. 

Why would anyone want to feed 
aspen bark if it costs more and the 
cows lose weight? Probably no one 
would today with alfalfa and corn 
relatively cheap and plentiful. But 
who can predictwhatthe econom ics 
of tomorrow might be? If asp en 
prices drop and corn prices go up 
and there's another dry year, it just 
might prove a feasible alternative. 
Certainly, it is an option for a surviv
al situation - and surviving is what 
it's all about. 
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Soil Testing aves and 
Makes Millions 
JOHN GRAVA 
Departm ent of Soil Science 

Above left: Small scoops are used to mea
sure a specific volume of soil for the phos
phorus and potassium analysis. 
above: Samples are ground fine enough to 
pass through a 10-mesh sieve. 
left : Electrodes are placed into a soil-water 
suspension to determine nitrate content. 
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An atomic absorption spectrometer helps dete rmine th e potass ium and zinc cont ent . 

HIGH CROP PRODUCTION costs, 
and concern for environmental 
quality and energy conservat ion 
make correct ferti lizer use impor
tant. Millions of dol lars can be saved 
by following recom m endati o ns 
based on reliable soi l tests. Under
o r over-fertil ization means low ered 
farm pro fit. 

Over $340 m ill ion each yea r are 
spent by M innesota farmers on 
commercial fertilizer. An increase of 
on ly 1°percent efficiency in fert il izer 
use would result in 34 m ill ion dollars 
extra income for Minnesota farm
ers. This increase in efficiency cou ld 
be obtai ned through properfert il izer 
use accord ing to reliable soil tests. 

Apply ing nit roge n to wheat ac
cording to a test that measures th e 
n it rate-nitrogen present in the top 

two feet of soil can increase fa rm 
prof its in M innesota nearly $17 m il
lion. Farmers of wes tern M innesot a 
have the opportunity to ta ke advan
tage of the ni t rate test in determin
ing the needs of nit rogen fert ilizer. 

The hig her y ield potenti al of th e 
new semi-dwarf w heat varietie s re
quires a high rate of fert ilizer use. By 
foll ow ing recommendat ions result
ing f rom the nit rat e test- as op
posed to those based on cropping 
history- 5 to 40 pounds per acre of 
nit rogen can be saved . Assum ing an 
average saving of 15 pounds of ni
trogen per acre-a conservative es
t imate-wheat growers of we stern 
M innesota could con serve 18,000 
tons of nit rogen per acre. This wou ld 
result in an increase of yield of 10 
bushels per acre. In 1977, nearly 
600,000 acres of wheat land received 

too littl e nitrogen, based on applica
t ion by croppi ng h isto ry . Wheat 
g rowe rs of weste rn Mi nnesota 
could realize $12 milli on annually by 
using th e nit rate test. In Mi nnesota, 
the cost directly related to research 
and int roducti on ofthe nit rate test is 
abou t $50,000. 

The Un iversi ty of Minnesota So il 
Test ing Laboratory provides a direct 
serv ice to cust omers by analyzing 
approximately 50,000 sam ples each 
year. Indirectly, it assists several pr i
vate, commercial labo rator ies in the 
state by providi ng gui deli nes on 
test ing procedures and recomm en
dations. Sav ings to farmers, florists, 
and hom eow ners, by using soil tests 
and Univers ity recomm endat ions 
based o n so i l f ert i l ity research 
could easily amount to $40 m illion 
annually. 
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Modern Tools of Science� 
VINCE BECKER 
Department of Inform ation and 
A gricultural Journalism 

tion of spore stages of the wheat 
rust fungus, one of the most impor
tant pathogens of wheat that causes 
millions of dollars in damage to 
wheat crops around the world each 
year. In just a few days one of th e 
spore stages (uredospores) can pro
duce thousands of progeny spores 
t hat become airborne and infect 
healthy wheat tissue. 

The electron optical fac ility es
tablished in 1968 to assist scientists 
from several agricultural disciplines 

SCIENTISTS STUDY MANY differ
ent submicroscopic structures of 
soils, plants and animal tissues and 
microbes at the University of Minne
sota Ag ricu Itu ral Exper iment Sta
ti on's Electron Optical Facility, 
which is managed by Richard 
Zeyen, plant pathologist. The most 
recent addit ions to the facility are a 
scanning electron microscope and 
an x-ray microanalysis unit. The 
scanning electron microscope pro
jects an image of specimens being 
exam ined on a television screen 

mounted on the console of the mi
croscope. 

A camera attached to the unit 
produces photographic reproduc
tions of specimens. These electron 
photo micrographs provide scien
tists with a method of documenting 
the events and structures 100 times 
smaller than can be seen with the 
best light mi croscopes. 

For exam ple, as part of their re
search Zeyen and his colleagues 
have been investigating the produc-

The scanning electron microscope projects t he 
image of spec imens being examined on a telev i
sion screen while a camera can photograph t he 
specimens, for example this dandelion poll en 
(above) and spider (above, next page). 
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Science Notes� 

with their research investigations. 
The addition of t he scanning elec
tron microscope equipped with x
ray microanalysis equipment allows 
sc ientists not only to view very small 
specimens but also to determine 
their elemental com posit ion. To
gether with the existing transmis
sion electron microscope, this 
equipment provides Experiment 
Station scientists with modern diag
nostic and research to ols for prob
lem solving necessary in agricultur
al science. 

FLORICULTURE RESEARCH 

University of Minnesota Horti
culture researchers have been 
experimenting with manipulating 
temperature to increase productiv
ity. They have discovered that some 
crops, for example, can be grown at 
cooler temperatures. Both Alstroe
meria and Freesias can be grown at 
50 degrees t o 60 degrees. 

Freesias, long common in Eu
rope, have a delicate fragrance , a 
wide variety of colors and are well 
suited t o small types of arrange
ments. Scientists have shown that 
effi cient production is possibl e in 
Minnesota with up to 30 stems per 
square yard . 

Alstroemeria, native to South 
Amer ica, have been recently intro
duced in Europe with new cultivars 
developed in th e Netherlands and 
Great Britain. Cultivars from both 
these locations have been acquired 
by University of Minnesota horticul
turists. Up to 40 stems per square 
ya rd can be harvested, but to date 
no year round production schedules 
have been possible. The next step 
will be to induce flowering at wi ll 
under long days. Researchers have 
been abl e to inhibit flowering by 
m anipu lating time of darkness. 

Floricultural research in Minne
sota has not been limited to low 
tem perature crops, how ever. The 
success of the warm, waste water 
greenhous e heating proj ect at 
Becker warrants th e investigation of 
other appro aches. If, by using 
slightly elevated temperatures, two 
crops can be produc ed in th e time 
formerly required for one crop, the 
total energy requirement per indi
vidual crop is significantly reduced. 
This method has been tested on cyc
lamen, after optimum temperatures 
for its growth stag es had been deter
mined. As a result, production time 
has been shortened by 50 percent 

and efforts continue to determine 
how to further accelerate cyclamen 
growth. 

NEW BARLEY VARIETY 

Morex, a new high yi elding bar 
ley with good malting and brewing 
characteristics, will be available to 
barley growers for 1979 plantings. 

Morex was developed and re
leased to certified seed growers by 
the Minnesota Agricultural Experi
ment Station in Febru ary, 1978. 
Approximately 700,000 bushels of 
Morex seed was produced this year 
in Minnesota, North Dakota and 
South Dakota. 

Morex is averaging about 6 
bushels more per acre than Larker, 
the most widely grown Minnesota 
variety . "It has advantages for both 
farmers and consumers," says Don 
Rasmusson, University of Minneso
ta pl ant breeder . "Higher yields, 
plus lodging and disease resistance 
make it a more dependable variety 
for farmers. It also appears to have 
very good m alting and brewing 
characteristics, w hich means that it 
should be we ll accepted by th e malt
ing and brewing industry." 

Morex has a high level of resist
ance to stem rust and loose sm ut 
and is moderately resistant to spot 
blotch, according to Roy Wilcoxson, 
plant pathologist at the University of 
Minnesota. These are probably t he 
most important barley diseases in 
Minnesota. 

In comparison , Larker is only re
sistant to stem rust. Marlsters have 
been pay ing a 10 to 20 cent per 
bushel premium for Larker; but 
yield reduction due to lodging and 
dis eases will usually more than off
set premiums. In experimental plots 
spot blotch alone may cause yi eld 
reductions of up to 25 percent ac
cording to Wilcoxson. 
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"We're optimistic that Morex will 
replace Larker as the standard of 
malting and brewing quality in Min
nesota," says Rasmusson. This opti 
m ist ic outlook about its malting 
quality is based on extensive testing 
in both public and private laborato
ries. Morex has been approved as a 
malting variety for growing in Min
nesota and North and South Dakota 
by the Board of Directors ofthe Malt
ing Barley Improvement Associa
t io n . Morex is a smooth awned 
variety. As barley growers become 
more familiar with Morex, they may 
note its awns falloff at maturity un
der some growing conditions. Th is 
sh o u ld not influence it s perfo r
mance. 

The name Morex (more ex tract ) 
was cho sen because the vari ety has 
a two to three percent higher extract 
than other Midwestern six-row vari
eti es. This mea ns that malsters and 
brewers may ultimately prefer M o
rex over Larker. Other malting char
acteristics such as co lor, and grain 
protein , and enzymatic act ivi ty ap
pear to be satisfactory. 

"You should be able to get M o
rex seed for 1979 planting if you plan 

A gr icult ural Exper iment Stati on� 
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St . Pau l, Minnesota 55 108� 
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Publ icat ion� 
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ahead and line up seed supplies ear
ly," Rasmusson says. 

Much of the variety test ing work 
on Morex in Minnesota was done at 
the University's Northwestern Ex
periment Station, Crookston, and at 
the We st Cent ral Experiment Station 
at Morris. 

NEW CANNING METHOD 
A sim p ler , speedier way to 

home-can many foods has been de
veloped by food scientistis at the 
University of Minnesota. 

Edmund A. Zottola, food micro
biologist, and Isabel D. Wolf, food 
and nutrition specialist, have tested 
and approved as safe a way to pro
cess foods in a pressure canner us
ing 15 pounds of p ressure rather 
th an the commonly recommended 
10 pounds of pressure. 

Accord ing to the tw o food sci en
ti sts , t he me t hod maintains good 
quality and nutritional values and, 
because it takes less time, it saves 
energy as w ell. 

Zott ola and Wold tested 12 low 
ac id food s using sev eral s izes of 
home pr essur e canners. They calcu

lated the heat treatment time neces
sary to destroy harmful bacteria , 
particularly the spores of Clostri
dium botulinum which cause s dead
ly botulism food poisoning. Using 
the 15 pounds of pressure, times 
could be reduced to achieve the 
same safety levels. Fruits, pickles, 
and tomatoes-high ac id foods 
-can safely be processed w it hout 
pressure in a boiling water bath or at 
five pounds of pressure. 

The scientists tested bot h low 
and high acid foods at the 15 pound 
pressure reading . The vegetables 
tested were peas, asparagus, bean s, 
corn, carrots and squash . The fruits 
were pears, peaches and apples. 
Th e co nt ro l test services were run at 
conventional pressure levels : 10 
pounds for vegetables and 5 pounds 
for fru its. 

Safety and taste panel te sts 
show little difference in texture, col
or or flavor betw een samples pro
cessed at 15 pounds of pressure and 
those processed at lower levels for 
longer periods. Protein foods such 
as meat and soybeans show ed no 
change in protein efficiency ratio 
values or amino acid profiles . 
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