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Research specialist Bill Johnson of the Remote Sensing Lab demonstrates how he 
takes aerial photos. He determines camera exposures by coordinating visual sight
ings of roads. farmsteads. and other landmarks with those charted on a map . 
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Seeing Cropland in a New Light
 

EACH YEAR, FARMERS FACE the 
same frustrating dilemma: at a 
time when they need information 
on their crops, they are busiest 
and least able to gather that in
formation. A management tool 
that would provide reliable infor
mation without having to take 
time out from tilling, planting, 
fertilizing, spraying, or harvesting 
to walk fields wou ld be valuable 
indeed. 

Soil scient ist Richard H. Rust 
has been investigating the poten
ti al of one such tool, aerial in
frar ed color photography. His 
research began in 1976 with 
some inf rared photographs taken 
by satellite. 

"We looked at these im ages 
of Minnesota farmland," he re
calls, "and thought we could 
identify large areas of corn that 
appeared to have been dam aged 
by drouth. We could also tell 
some areas that were damaged 
by hail." • 

It occurred to Rust that this 
kind of information could be 
very useful if given to farmers 
about their cropland in a timely 
manner. The idea lead him and 
research assistant Pierre Robert 
down several paths: to south
western Minnesota to study 
methods of tracking drouth 
stress, to the Red River Valley to 
do the same under different crop 
and soil conditions, then to 
southern Minnesota to develop a 
method of using aerial infrared 
color photography to manage 
crops. 

Healthy Vegetation Reflects 
Infrared Rays 

Providing timely information 
to farmers through a simple, in
expensive method is the go al of 
th e research. Fast-growing, 
healthy vegetation refle cts infrared 
rays very well, while stressed, 
dy ing, or dead vegetat ion does 
not. Consequently, infrared color 
photography can distingu ish be
tween what is growing properly 
and what is not, a meaningful 
distinction for a farmer. 

The first test of the value of 
aerial color infrared photography 
is whether it can reveal informa
tion sooner than a farmer can 
see it in the field. The moisture 
stress research in southwestern 
Minnesota addressed that ques
tion, among others. 

For three years, flights were 
made over 12 representative 
tr acts of cropland at selected 
times during the growing season. 
In the plane was Bill Johnson, 
from the university's Remote 
Sensing Laboratory, who took 
color infrared photos to docu
ment any possible cases of 
moisture stress. Soil scientists 
from the Soil Conservation Ser
vice, the West-Central Experiment 
Station, Morris, and the South
west Experiment Station, Lamber
ton, took soil samples from the 
sites that were photographed. 
The water content of each sam
ple was determined to verify in
terpretations of the aerial photo
graphs. Meanwhile, laboratory 
tests were conducted to 

determine how differing degree s 
of w ater stres s and plant and fo
liag e structure affected th e abil ity 
of corn and soybean plan ts to 
reflect infrared rays. 

Rust says the field and labo
ratory tests indicated that Ita 
plant will probably evidence 
some stress in thermal and infra
red before on e sees it visually." 

Adds Robert, "With th is infor
mation, we can tell farmers 
when drouth stress is developing 
and suggest remedial action to 
those with more susceptible 
landscapes. If th ey know in time, 
they could perh aps turn over 
their crop and plant a more tol
erant one, such as sunflowers." 

Satellite Photos Lack 
Sufficient Resolution 

At first, Rust and Robert 
worked with imagery taken by 
LANDSAT satelli te, provided by a 
laboratory in Sioux Falls, South 
Dakota. But because of delays in 
getting the imagery and becaus e 
each satellite photo covered 
10,000 square miles-with lower 
resolut ion than they wanted 
- they opted for 35mm aerial 
photography at lower altitudes 
over individual fields. Film could 
be developed within a week, and 
each frame, taken from an alti
tude of 8,200 feet, encompassed 
only 534 acres. 

One advantage of infrared 
film in aerial photography is its 
ability to penetrate haze, a com
mon summer phenomenon. 
Cloud cover, however, renders it 
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In the Nicollet County infrared photo 
above, taken in July 1980, stunted, chlo
rotic soybeans growing in high-lime 
areas (A) and where erosion has exposed 
the alkaline subsoil (8) are evident. In 
the Waseca County photo at left, taken 
in September 1979, poorly drained areas 
with excess soil moisture (C) are dar k 
green . Patches of vigorously growing 
weeds (0) show up as darker red areas 
in the maturing soybean fields. 

useless, unless the clouds are 
high enough so the plane can fly 
under them. The procedure re
quires careful planning but it is 
not difficult to do . The important 
part is knowing how to correctly 
translate the information revealed 
in the infrared images. 

Information gained from the 
drouth stress studies led Rust 
and Robert to thinking about 
how the method could be used 
for "biosensing," to track the 
growth and health of a crop 
throughout the growing season. 
For the past two years , they 
have worked with 15 southern 
Minnesota farmers, photograph
ing their croplands in a series of 
flights beginning before planting 
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and ending after harvest. 
An obvious advantage of aer

ial photography is the perspec
tive it offers. As Robert points 
out, " Aerial photography gives 
you a much better area evalua
tion of a problem than when 
you see it from the ground. For 
example, it's di fficult to see past 
the first row of a corn field in 
the middle of the growing sea
son. Besides, many farmers have 
told me they don't have time to 
go out in the field and check 
crop conditions even if they 
could do it from the ground. But 
by looking at the aeria l photos, 
they can pick out any possib le 
problems very quickly." 

Aerial Photos Provide 
a Variety of Information 

"Some information in those 
photos can help the farmer im
mediately," Rust expla ins . He 
cites bare spots or weedy 
patches that indicate skips by 
ma lfunctioning planting or herbi
cide applicator equipment. 

Other information may help a 
farmer make decisions on next 

year's crop: the density of plant
ing, what crop and even what 
var iety to plant. If the photos re
veal drouthy soils, the farmer 
can aim for a lower corn plant 
population, which demands less 
water. If a soil is poorly drained, 
he can plant a crop that is more 
tolerant to "wet feet" or improve 
drainage. And if iron chlorosis is 
a problem, he can plant a soy
bean variety that is more toler
ant to high-lime soils. 

Says Ray Thorne, Jr., a Man
kato farmer who participated in 
the f inal year of the study, "To 
be of real use, you have to have 
the photos soon after they're 
taken to be able to react to 
them ." He recalls being puzzled 
by one spot on an infrared 
photo that showed poor soybean 
growth. " I'd forgotten that I'd 
put atrazine and oil on one corn 
f ield as a rescue measure," he 
says, "and what was showing up 
was really herbicide carryover." 

Thorne sees another use for 
the photos: "If a person knew 
how to interpret the photos and 
had a set to view of land he 
was going to rent, he would 

have a clue where to avoid 
planting soybeans, where to 
plant a chlorosis-resistant variety, 
or where the low spots are and 
tiling might be needed." 

How often should flights be 
made to provide enough infor
mation? "The farmers we've 
been working with in the past 
two years advise four to five 
times a growing season," Rust 
replies, "once before planting, 
then at crop emergence, before 
harvesting, again after harvest
ing, and poss ib ly any time any 
special prob lems arise, for exam
ple, after heavy rain, to check for 
erosion." 

To the untrained, the aerial 
color infrared photos reveal only 
cryptic shades of pink and green. 
But to those who can interpret 
them, they yield much mean ing
ful informat ion. LANDSAT imag
ery offers water and land 
resource information from a con
tinental perspective. The idea 
transposed to a smaller scale 
can provide farmers with practi
cal information on which to base 
sound crop management decisions. 

-Jen nif er Obst 

Seen from outside, below the 
plane's "belly hole," Johnson 
sights through the camera view 
finder. He takes photos with two 
cameras simultaneously, with lntra
red color film and with normal 
color film. 
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Buying Ins lated Outerwear:
 
Playing a Guessing Game
 

Light weight and warmth makes insulated 
outerwear popular with Minnesota ns, w ho 
find it ideal for cold-weather chores and 
recreation. 

1981 MINNESOTA SCIENCEl2 

WHEN THE TEMPERATURE 
DROPS, Minnesotans bundle up. 
Whether w ork ing or playing, they 
often don insulated outerwear-
garments that consist of two lay
ers of fabric enclosing a lay er of 
down or synthetic insulating ma
terial. 

Just how warm are those in
sulated jackets, vests, coats, and 
mittens? With the variety of 
styles, fabr ics, inner construct ion, 
and insu lat ion availab le, do Min
nesotans, as consumers, know 
which garment is best for activi
tie s such as skiing, winter camp
ing , or doing outdoor chores? 

" A number of people are con
fused about term s, def in it ions; 
about the advantag es or disad
vantages of the garments on the 
market," says Sher ri A. Johnson, 
instructor and extension special
ist in textiles and clothing. 

Johnson 's observation is 
based in part on a study she 
and departme ntal co lleague Ruth 
E. Franzen recently completed for 
the experiment station . They inc 
vestigated the types of insulated 
outerwear available in nonmetr o
politan stores and how ru ral con
sum ers shop for , use, and clean 
th ese garment s. For th ei r stu dy , 
the researchers chose Grand 
Rapids , w ith its predominantly 
rural cli entele, ext rem e wi nter 
tem peratures, and varied outdoor 
winter act ivit ies. 

In the market survey they 
conducted in the north-central 
M innesota city, the researchers 
fo und 48 different men's ali-pur
pose insul ated jackets that varied 
w idely in fabrics and insulat ion 
material s used, design , pr ice, and 
labeling informati on regard ing 
th ermal value and care recom
mendations. 

The fabric used in most of 
the jackets was either nylon or a 
cotton-po lyester blend ; th e insu
lat ion, polyester fiberfill or down. 

The researchers found a tre
mendous variety of design fea
tu res. Examples of features that 
help insulate the wearer are a 
drawstring or other fitted waist
line treatment, adjustable cuffs to 
control fit at wrists , inside sleeve 
cuffs, a w ind f lap over or under 
the zipper, and an outer th ird 
layer of smooth fabric with a 
separate insulated baffled or 
quilted lining. These were fea
tures some of th e jackets avail
able to Grand Rapids shoppers 
had w hil e others did not. 

No Correlation Was Found 
Between Price, Probable Warmth 

Prices of the jackets ranged 
f rom $25 to $195. There was no 
correlation between the pr ice of 
a jacket and the number of 
warmth-re lated design features it 
had, the researchers concluded. 
Nor was the pr ice indicative of 
probable warmth value. 

The study clear ly evide nced 
the need for standardized mea
surement and term ino logy to 
convey information about 
warmth value. 

Garment labels carried no in
format ion that would help a con
sumer evaluate warmth . While 
some of the jackets had features 
that offered more protection 
from the cold than others-such 
as pocke ts w ith side open ings 
fo r handwarming-their labels 
did not expla in the advantages 
of these design features. Often, 
the labels carried phrases w ith 
meaningless impl ication: " light 
weight, efficient warmth," "supe
rior warmth," "protective 
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warmth," "warmth without bulk," 
and " designed for cold weather." 

Also, the labels did not give 
thermal insulation valu es for fab
rics and fabric assemblies-the 
combination of outer fabri c, lin
ing, interlining, and insulation. 
"Thermal insulation is provided 
by th e materia ls used and th e 
garment design," Franzen ex
plains. "There were no therm al 
insulation ratings on the jackets 
by which th e insulation values of 
fabrics could be measured and 
compared." 

Franzen and Johnson also 
surveyed ru ral consumers to dis
cover how they shop for and 
clean jackets and th eir reasons 
for choosing wh at the y do. All 
but one of th ose surveyed 
owned at least one insulated 
outerwear jacket. More than half 
spent as long as four hours each 
weekday and four to eight hours 
Saturday and Sunday outdoors 
doing chores or enjoying w inter 
sports. And w hile a maj ority had 
their jackets professionally dry
cleaned, 39 percent machin e 
washed th eir jackets and eith er 
machin e or li ne dried them. 

When asked w hat features 
th ey considered important when 
choosin g a jacket, th e consum
ers' five most common answ ers 
were des ign or sty le, warmth, fit, 
color, and lig htn ess in w eight. 
The survey participants were 
much more discern in g when re
sponding to a check list of fea
tures near the end of the inter
vi ew. " Most of the peopl e sur
veyed did not identify insulating 
characterist ics when just shown 
the garments," Franzen says, 
adding that the y could rate their 
importance after the characteris
tics had been pointed out. Thu s, 

Garment lab els offer little help to consumers shopping for insulated outerwear; 
they often carry phrases with meaningless implication. The labels neither explain 
how garm ent features contribute to warmth nor do they give thermal insulation 
valu es for th e fabrics and fabric assemblies used. 

the researchers concluded that 
consume rs need to be made 
aw are of how garment features 
affect w armth. 

More Useful Information Needed 
on M anufacturers ' Labels 

In summ ary, the study 
show ed that w hile not all insu
lated jackets are created equa l, 
th eir labels-because of a lack of 
useful information-are of little 
help in enabling consumers to 
select garments that best fit their 
needs. "Manufacturers need to 
be awa re of the differences in 
th e th ermal value of the factors 
th at vary in th e garments-ma
terial s and design," says Franzen. 

The study also suggested that 
educational services should be 
do ing a better job of provid ing 
consumers with information on 
which to base buying decisions. 

Franzen and Johnson wou ld 
like to expand their resear ch to 
include other garments, more 
people, and more locations in 
Minnesota. They would like to 
see a laboratory study done to 
measure the therma l characteris
tics of various fabrics, fabric as
semblies, and garment designs 
as well as actual wear studies 
on these vari ables. Such inform a
tion w ould be useful to manufac
turers and consumers. 

-Gail Tischler-Marko 
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Electron Microscopy 
Sheds New Light 
on Bovine Viral Disease 

ALVIN F. WEBER FOCUSED on a 
round, fuzzy object silhouetted 
against the green light emitted 
by the electron microscope. It 
looked harmless enough-magni
fied 50,000 times and yet smaller 
than an "0" on this page. 

But looks can be deceiving, 
and this and other bovine leuko
sis virus (BLV) particles cause a 
disease-enzootic bovine leuko
sis, better known as bov ine leu
kemia-that kills thousands of 
cattle yearly in the United States. 
Progress in cont rolling th e dis
ease has been slow, partly be
cause of the difficulty of identify
ing the status and extent of in
fection. But Weber, a veterinary 
biologist, has developed a test 
that he believes can help speed 
control when coupled w ith a se
rological test. 

The BLV causes many eco
nomic losses. Dale K. Sorensen, 
another University of Mi nnesota 
veterinary medicine researcher, 
estimates that losses due to 
death and the cost of veterinary 
services am ount to abou t $7 mil
lion annually in the United 
States. And that's only the tip of 
the iceberg. Many count ries 
allow only the importation of 
leukosis-free breeding stock and 
semen from leukosis-free bulls. 
Since the Uni ted States has no 
regular BLV testing program, 
millions of dollars of potent ial 

Veterinary biologist Alvin F. Weber focuses 
the electron transmission microscope as 
he searches for virus particles in the 
white blood cells of a cow suspected of 
having enzootic bovine leukosis. 



exports are lost each year. Re
duced thriftiness, reproductive ef
fic iency, and milk production of 
infected animals account for 
other losses to farmers. 

The SLY's infecti ous nature 
and its unremitting spread from 
herd to herd makes accurate 
identification essential if bovine 
leukemia is ever to be controlled. 
The virus invades the lympho
cytes (white blood cells) that 
comprise an anima l's infection-re
sisting system. Standard serologi
cal tests are commonly used to 
tell whether the immune system 
has ever been activ ated in re
sponse to a SLV invasion. If it 
has, the blood wi ll conta in anti
bodies specific to the virus. 

Serological Tests Can't Tell 
If an Animal's a Carrier 

Although the presen tly avail
able serological tests are rapid 
and relatively inexpensive, Webe r 
says they have limitations . 

He points out that the tests 
do not discriminate between past 
and present: " You still have anti
bodies for chil dhood diseases 
from which you recove red long 
ago. So, too, (it is with) a bull 
or cow that contracted the virus 
and yet was able to throw it 
off. " 

Responding to the need to 
distinguish animals that have 
overcome SLV infection from 
those that are becoming victims, 
Weber developed his test. It em
ploys electron microscopy and is 
based on morphological differ
ences between normal and SLV
infected lymphocytes. 

In Weber's diagnostic test, a 
blood sample is first drawn. Af
ter the lymphocytes in the sam-

At left : Assistant scientist Marion Wagner 
watches Weber prepare a section of lym
phocytes embedded in plastic for exami
nation under the electron microscope. 
The section will be placed on a copper 
grid before it is inserted in the micro
scope. 

Below: The fine copper grid at the end 
of the tweezers holds thousands of 
bovine leukosis particles. Silk gloves help 
prevent contamination of the electron 
microscope's chamber, where electron 
flow is used to produce an image. 
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The lymphocyte in this micrograph, enlarged 12,000 t imes , contains several 
lymphocyte nuclear pockets (one of which is labeled NP). These bodies are six 
times more likely to occur in infected cattle than in cattle f ree of bovine leukemia. 

pie are separ ated fr om the other 
blood components in a centri
fuge, they are em bedded in plas
t ic. A diamond knife is th en used 
to slice the lymphocytes into 
slivers ten-thousandths-of-an- inch 
thin that can be exam ined under 
the microscop e. Under magnifi ca
t ion, infected cells can be seen 
to contain stru ctures called " lym
phocyte nuclear pockets" (LNPs), 
which mi ght contain BLV part i
cles. 

LNP prevalence, Weber says, 
may indicate bett er whether an 
animal is or ever w as infected 
than a positive serological test. 
In a recent study, he used both 
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sero logica l and mor pholog ical 
tests to identi fy BLV infecti on in 
554 cows and bull s and com
pared the resu lts. He foun d a 
pos iti ve, th ou gh w eak, correlation 
betw een LNP level and the re
sults of sero logical tests. 

" There rem ain at least two 
que st ions," says Weber, "both 
related to the w eakness of the 
associat ion. First, how can we 
reconcile th e pres ence of LNPs, 
and indeed quite high levels of 
LNPs, wi th th e absence of evi 
dence for BLV antibodies?" 

The answer, he surmises, is 
that the infected animal has re
pressed BLV activity within its 

lymphocytes. Since this animal 
would not be identi fi ed by the 
standard sero log ical tests , it 
would escape culling and con
tinue as a poss ib le source of dis
ease for healthy cattle. Weber's 
test, on the other hand , would 
show the anim al to be highly in
fectious because of th e presence 
of LNPs, and th is would allow it 
to be isolated . 

The second question is, " How 
can we reconcile very low LNP 
levels with high seropositive val
ues?" 

"Perhaps," Weber conjectures, 
"this f inding of seropositive ani
mals with low LNP levels signi
fies the infected-immune stat e 
and , equally important, the rela
tively noninfectious state. That's 
a perfectly healthy animal , but 
the proponents of the stand ard 
tests wou ld m istakenly send it to 
the pack ing plant. " 

Breeds Vary in Resistance 
to Bovine Leukosis Virus 

An other factor is a difference 
among bre eds in susceptibility to 
the BLV. This and th e predomi 
nance of Holsteins in M inneso
ta 's large da iry industry may 
account for an incidence of 
bov ine leukemia deaths in Min
nesota th at is twi ce that of most 
other states. 

The BLV infects dai ry cattle 
more frequently th an beef catt le 
and there's a difference in sus
ceptibility among dairy breeds as 
well. Dale Sorensen stud ied data 
from Minnesota and other states 
and observed, " The frequency of 
cases in Guernseys and Brown 
Swi ss was sign ificantly lower 
than exp ected. On the oth er 
hand, (the) Holstein , Jers ey, and 
Milking Shorthorn (breeds) had a 
significantly excessive rate of the 
disease." Research in genetic re



sistance may eventually reveal 
why some breeds resist BLV in
fection better than others. 

A f inal concern is the BLV's 
poss ible effect on humans. A vi
rus is suspected of causing hu
man leukemia, and this has 
prompted th e question whether 
the BLV may cause human leu
kemia. Reports from several 
countries suggest an association 
between enzootic bovine leukosis 
and human leukemia. 

Human lymphocytes have 
been infected in the laboratory 
with BLV, but William Krivit, 
head of the university's Depart
ment of Pediatrics, says, "There 
is absolutely no proof tha t hu
man leukemia is associated w ith 
bovine leukosis." Pediatri c oncol
ogist William Woods concurs to 
an extent. "It's a hug e leap of 
faith from cell culture to th e liv
ing human body," he says, but 
he does not rule out th e possi
bi lity of a connect ion. He refers 
to a 1980 University of Iow a 
study of data co llected in Iow a. 
It concluded that the re is a high 
posit ive correlat ion between th e 
incidence of acute lym phoid leu
kemia in ma les and catt le den
sity. The study also show ed a 
positive relationship betwe en 
Iow a count ies with excessive 
acute lymphoid leukemia and th e 
presence of dairy herd s w ith 
lymphosarcom a. 

Whether or not th ere is a 
connect ion , an effective control 
pro gram is needed for enzoot ic 
bovine leukosis. A mandatory 
surve illance progra m would re
duce economic losses , but more 
research is needed, on th e virus, 
on geneti c resistance, and in de
vising new diagnostic tests. Alvin 
Weber's work is a step further 
along the road to bring ing th e 
diseas e under cont rol. 

-Norm Sherman 

Bovine Leukemia: Unpredictable 
THE UNPREDICTABLE NATURE of enzootic bovine leukosis 
complicates its diagnosis and control. The bovine leukosis 
virus (BLV), which causes the disease, invades and lives in 
the lymphocytes of cattle. These are the white blood cells 
that manufacture immunoglobulins, disease-fighting proteins 
that are common to all animals. 

To date, BLV particles have not been found in egg and 
sperm cells, evidence that bovine leukemia is not transmit
ted genetically. However, the virus can be transmitted from 
a cow to her unborn calf when BLV-infected lymphocytes 
cross the placental wall and invade fetal tissue. About 20 
percent of the calves of infected cows are born infected. In
fection can also occur after birth, when a calf drinks the 
milk of its infected dam. 

Many BLV-infected animals carry the virus for life, yet 
some of those with latent infection remain healthy and ap
pear normal. If the latent infection develops into one of the 
more serious forms of bovine leukemia, it is generally when 
an animal is three to eight years old. 

Some of the animals with latent infection develop lym 
phocytosis. Although these cattle produce abnormally great 
numbers of lymphocytes, some of them continue to grow 
and produce normally. However, about two-thirds of the cat
tle with persistent lymphocytosis develop lymphosarcoma, 
which is invariably fatal. 

Animals with lymphosarcoma are beset by tumors and 
lesions and often die within weeks of the development of 
these cancerous bodies. The tumors and lesions occur pri
marily in the lymph nodes and less frequently in the abo
masum (fourth stomach), uterus, and heart. Symptoms of 
lymphosarcoma include weight loss, decreased milk produc
tion, anemia, and emaciation. 

Because the BLV is transmitted by direct contact between 
animals or when the blood of an infected animal is mixed 
with that of an uninfected animal, dairy and beef producers 
can take several measures to help prevent the spread of 
enzootic bovine leukosis. 

"Primarily, it's a matter of good herdsmanship," says 
Alvin Weber. Disease control practices that aid control in
clude spraying for flies in barns, using clean needles for 
each injection (veterinarians should heed this precaution 
also, Weber advises, because "there is an eight times 
greater chance of transmitting the virus by reusing a 
needle"), taking care not to draw blood in dehorning or 
handling, and not subjecting cattle to excessive crowding. 
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Cabin fever can strike at any time. not 
just in winter. The best w ay of coping 
with it is by recognizing it in yourself or 
others and adjusting t o t he situation. 
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YOU'RE BORED. Edgy and irrita
ble. Rest less and dissatisfied with 
being at home. Maybe even 
claustrophobic. Yet, you are im
mobilized by a pervasive feeling 
of inerti a. You've got "cabin 
feve r." 

Most Minnesotans would rec
ognize the symptoms; they've 
had cabin fever or know others 
who have suffered through it. 
Cabin fever strikes most often 
during our long, often severe 
winters, but it can get a person 
down any t ime during the year. 
An d although Minnesotans may 
jo ke about cabin fever, several 
University of Minnesota research
ers are taking it more seriously. 

While the occurrence of cabin 
fever may be predictable for 
some people, not so predictable, 
the researchers have found, is 
how people get cabin fever, how 
they cope with it , and how it af
fects their relationships with fam
ily members. 

Family social scientist Paul 
Rosenblatt and research assis
tants Roxanne Anderson and 
Patricia Johnson interviewed 35 
Minnesotans in late summer 
1979 and late winter 198D-times 
of the year when they expected 
that people would be most likely 
to experience confinement, re
strictions on their mobility, and 
monotonous home or work situa



tions . Their goal was to gain in
sight into how peopl e control . 
th eir emot ions w hen th ey expert
ence difficulties in th eir relation
ships with others, how th ey help 
themselves in such situat ions, 
and the influence famil y mem
bers have on each other. 

Cabin Fever Often Involves 
the Entire Family 

" We started out thinking of 
cabin fever as an individual 
problem, and people more or 
less pushed us away f rom our 
prejudice," Rosenbl att says. " We 
found that cabin fever affects re
lat ion ships, that it's dealt w ith by 
rel ationships, and th at it' s caused 
by relat ionships, part icularly for 
women w ith small children. But 
having a moody spouse is also a 
way of getting cabin fever. 

" It's clear th at cabin fever is 
not only a matter to deal w ith in 
yourse lf, but a m atter to face 
when others interact with yo u." 

The researchers found that 
peopl e react to cabin fever in a 
variety of w ays. For some, there 
is confusion or bewilderment. 
Says Rosenblatt, "Some peop le 
we interv iewed blamed th em
selves for their spouse's cabin 
fever-they th oug ht it was 
caused by somethi ng in the rela
tionsh ip. They'd feel guilty about 
doing som eth ing that might not 
even be respons ible for the ir 
partner's depression. " 

Mo re than anything, the study 
showed that Minnesotans are re
sourceful in dealing with cabin 
fever. "Although there are peop le 
who may need outside help with 
a problem like cabin fever, it 
seems clear that self help is 
common and that people see at

ternatives for coping," Rosenblatt 
says. " Some people we talked to 
could ant icipate when they were 
going to have cabin fever and 
th ey talked about planning ways 
to cope with it. People who 
know that their kids will be 
home from school for two weeks 
at Christmastime stock some 
games or plan a couple of ex
cursions. Others stock up on 
books or save up chores to do. 

One Man's Food Can Be 
Another's Poison 

"H ow ever," he notes, " some 
peopl e's means of coping are fo r 
oth ers a source of cabin fev er. 
For example, routine may be a 
source of cabin fever, but in the 
form of keeping busy, it may be 
a means of dealing with it." 

The stu dy also showed that 
some people are less susceptible 
to cabin fev er than oth ers. Some 
of those interviewed said they 
knew others who came down 
w ith cabin fever during co ld 
we ather, but these peopl e typi
cally enjoyed the col d or snow
related act ivit ies or they were 
true Minnesota sto ics, so accus
tomed to adapt ing to bad 
w eather that th ey did not even 
recognize th e inconveniences, 
mu ch less succumb to cabin 
fever. 

But what about those who 
cannot escape cabin fever? A 
good way to head off tense in
teraction in the family, Rosen
blatt points out, is to give the 
sufferer a wide berth. A tempo
rary change of scenery or a 
break in rou tine may help also. 
"Getting a social comparison , 
like calling a friend, is one way 
people end up not feeling so 
bad," he adds. 

Perhaps Minnesotans have 
consciously or unconsciously 
built their society with some un
ders tanding of the needs of 
cabin fever sufferers. "You see 
the richness and variety of what 
is offered here in Minnesota for 
enterta inment in the winter," Ro
senblatt says, "and I th ink it's no 
accident." 

The social scientist also sug
gests that a better understanding 
of cabin fev er may lead to better 
social policy and leisure use de
cisions : " People need places to 
go- that's one way of deal ing 
with cabin fever. . .. And maybe 
if we thi nk about helping more, 
we could make the domed sta
dium (in Minneapolis) not a foot
bal l stad ium, but a park , where 
people could bring their ch ildren! 
As far as community planning is 
concerned, maybe more services 
should be provided for the el
derly on Sundays rather than 
just on weekdays, things like 
more public transportation . 

"I would stress the normal ity 
of cabin fever," Rosenblatt says 
in summary. "There's nothing 
wrong with you if you have 
those feelings. Even the inertia 
people get is normal. Though 
many people may be able to 
help themselves out of th e do l
drums, others may be stuck be
cause they feel too inert to do 
someth ing even when they can 
conceptua lize a possible means 
of coping. 

"The self-help angl e is impor
tant. It's being able to recogn ize 
cabin fever in yourself and peo
ple around you and adjust for 
it." 

-Dave McAllister 
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Science Notes
 

WITH HIGH BUILDING COSTS, 
FEEDERS MIGHT CONSIDER 
OPEN LOT BEEF HOUSING 

Many Minnesota farm ers keep 
feeder calves in op en lots until 
cold weather, then th ey eith er 
empty the lots or use protecti ve 
housing. But judging fr om th e 
results of a three-year station 
study, the year-round use of 
open lot s for feeder calves may 
be a very attra ctive alternative 
from an economic standpoint , 
considering tod ay's high building 
costs. 

In the study, conducted at th e 
West Central Experiment Station 
at Morri s, the gains of yearling 
steers and heifers fed in five 
housing systems were compared. 
In additi on to an open lot , catt le 
were fed in cold and warm slat 
confinement units, a bedd ed con
fi nement unit w ith a man ure 
scrape system, and a conven
tional open shed w ith outside 
feed bunks. 

Superintendent Ralph E. 
Smith, says, "I n th e summer, the 
open lot w as equal to other sys
tems." And w hile he notes th at 
the daily gain and feed eff iciency 
of both steers and heifers de
cl ined in wi nter in the open lot , 
th e steers' performance wa s af
fected less by cold w eather . 

" We'r e not sure why, but 
heifers may not tole rate tempera
ture ext remes as well as steers," 
Smith says. 

However, for farme rs who do 
not have beef conf ine ment un it s, 
any savings realized in gain effi
ciency by housing feeder calves 
insi de during cold weather may 
not off set the cost of putti ng up 
housing. 

-Jack Sperbeck 

VITAMIN E IMPROVES 
TURKEY SHELF LIFE 
High levels of dietary v itamin E 
significantl y improved ti ssue sta
bility and the refrig erated shelf 
life of fr esh processed turkeys in 
a one-year stat ion study, a joint 
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effo rt of the Food Science and 
Nutrition and Animal Science de
partments. 

With increasing consumer in
ter est in buying fresh birds and 
some groceries having them 
avail able daily or several times a 
week, year round, research into 
keepin g quality gains importance. 

Food scientist Paul B. Addis 
expl ains that a type of rancidity 
can occur in the lean portion of 
meat, either befor e or after cook
ing . This off-f lavor (a sort of 
w armed-over taste) can develop 
wh en th e unsaturated fat of tur
key comes in contact with oxy
gen w hile under refrigeration or 
ou t on a kitchen counter. 

Turk eys don 't absorb or store 
vi tamin E in their tissues as w ell 
as chickens. Soyb ean oil, an ex
cellent source of vitam in E, does 
not offer enough protection to 
totally block rancidity in turkeys. 

In th e stud y, diets containing 
a variety of d ietary fat sources 
laced with three different levels 
of vitam in E were fed to turkeys. 
At 14 weeks of age, the birds 
we re pro cessed. Half of each 
bird was kept in a cooler for 
three we eks and the other half 
wa s kept fr ozen for 25 weeks. 

One of the diets, the one with 
300 internation al units (IU) of vi
tamin E per kilogram, appeared 
to cont ro l rancidity in fresh birds 
and reduced the extent of rancid
ity in bi rds which were cooked 
after f rozen storage. The four sci
ent ists involved in the study, 
C. E. Rethwill, T. K. Bruin, P.E. 
Waibel, and Addis, report, "It 
w ould appear that du e to the 
relati vely poor absorption of v ita
min E by turkeys, continuous in
corpo ration of a higher level 
m ay be required to give th e sta
bility desired for marketing fresh 
and further processed turkeys." 

Waibel, an animal scientist, 
said at least on e company that 
manufactures vitamins has ex
pressed interest in the study. A 
company spokesperson sug
gested that it might cost about 
% cent per pound of bird to 
feed turkeys a concentrated vita
min diet in the last few weeks 
before slaughter. In the station 

study, the 300 IU/kg diet was fed 
for a longer time, which would 
add an estimated 1 cent per 
pound of gain to feed costs for 
hens and toms. That would be 
too costly for growers to con
sider, Waibel said, as they are 
happy to make a 1-cent-a-pound 
profit in some years. 

But with further study, station 
researchers may help rewrite the 
sentiment th at often starts, "I 
like turkey, but having it around 
two or th ree weeks . . ." 

-Mary Kay O'Hearn 

WEEVIL MAY LIMIT 
HERBICIDE'S ABILITY 
TO CONTROL QUACKGRASS 

A weevil may be the reason why 
glyphosate (Roundup) herbicide 
doesn't control quackgrass com
pletely, experiment station re
searchers have found. 

Weed scientist Donald Wyse, 
graduate student Philip Westra, 
and entomologist Edwin Cook 
not iced that all the life stages of 
the weevil, Notaris bimacu/atus, 
were associated with quackgrass 
when they examined quackgrass 
rhizomes from fields near Roseau 
th at had been treated with gly
phosate. They found that the 
we ev il's larvae sever some of 
the rhizomes from the shoots, 
thereby preventing translocation 
of the herbicide from the above
ground portions of the plant to 
all the rhizomes. 

Wyse says, "This is the op
posite of biological control. It's 
biological protection of the 
qu ackgrass." 

Quackgrass control with gly
phosate ranges from good to 
excellent, but rarely is complete, 
Wyse says. Although the herbi
cide works well in sod reno
vation programs, incomplete 
control leads to quackgrass rein
festation in a few years. 

"This is a special problem for 
northern Minnesota farmers who 
produce Kentucky bluegrass and 
timothy seed in perennial sod 
fields that are commonly left in 
production for 5 to 10 years," 
Wyse explains. 



No mechanical or chemical 
techniques are available to selec
tively remove quackgrass from 
such fie lds, but the research ers 
have found that better quack
grass cont rol can be achieved 
when th e weevi l is controll ed 
with a soil-applied insecticide 
two months before applying the 
herbicide. However, thi s probably 
wo n't be pract ical for farm ers 
since the w eevil lives deep in 
the soil and its larv ae are often 
we ll protected from th e insecti 
cide whil e th ey are feeding 
inside the rhi zome s. 

-Jack Sperbeck 

RESEARCHERS TEST COBS 
FOR DRYING SHELLED CORN 

Corn cobs may soon be com pet i
tive with pro pane as a fuel for 
drying grain if suitable equip
ment and systems become avail
able. 

"Propane fu el costs have 
risen to a level w here it may be 
economically feasible to use crop 
residues as th e energy source 
for drying grain," says agricul-

Agricultural engineer Vance 
Morey looks at the biomass 
burner in which corn cobs 
are being tested as a fuel 
for drying shelled corn on 
the St. Paul campus. 

tural engineer Vance Morey, w ho 
heads a station project that aims 
to reduce th e consumption of 
nonrenewable energy in g rain 
dry ing . He and coworkers have 
developed a prototype biomass 
burne r on th e St. Paul campus 
in whi ch corn cobs, pelleted corn 
stalks, and grain have been 
tested as fu el. 

"Burning biomass materials 
like corn cobs is a promising ap
proach to redu cing use of pro
pane for dry ing grain," Morey 
says. Ab out 60 perc ent of Minne
sota's estim ated annual on-farm 
propane use of 70 million gal
lons is used fo r grain drying . 

The researchers are concen
tr at ing on using the biomass 
burner to dry grain. However, 
smaller versions may have po
tential fo r heating turkey brood
ing and hog farrowing houses. 
Plans are to build a biomass 
burner w ith a capaci ty of 2 mil 
lio n BTUs per hour at the Rose
mount Agricu ltural Experiment 
Stati on thi s fa ll. 

The burner will be coup led 
wi th a small cont inuous-f low 

dryer. The fuel will be corn cobs, 
wh ich will be collected from the 
rear of a combine, separated 
from the husks and leaves, then 
conveyed to the grain tank 
where they will be mixed with 
the shelled corn . The grain-cob 
mixture w ill be tr ansported to a 
dry ing facility, then the cobs will 
be separated from the shelled 
corn by screening before being 
dried and used as fuel. 

With propane at 60 cents a 
gallon, it costs about 12 cents 
for propane and 1 cent for elec
tricity to remove 10 percentage 
points of mo isture from a bushel 
of corn. However, Morey says a 
more exp ensive burner will be 
needed for corn cobs than for 
propane. 

In addition, handling and dry
ing equipment will have to be 
modified. Agricultural eng ineer 
Cletus Schetz is heading the 
combine-modif icat ion work. An 
est imated 10 to 20 percent more 
trips wi ll be needed to haul the 
mixed cobs and grain from the 
field to the drying facility. Morey 
est imates that about one-third of 
the cobs from a fi eld would be 
needed to dry 25-perc ent mois
ture corn down to 15 percent. 

-Jack Sperbeck 

SUPPLEMENTAL NITROGEN 
IMPROVES COWS' DIGESTION 
OF CORN STOVER 

Although dry beef cows have a 
low protein requirement and are 
often fed low-quality, fibrous 
feed stuffs, experiment station re
search ers have found that cows 
can make bett er use of one such 
feedstuff, corn stover, when sup
plement al nitrogen is fed. 

Animal scientists Jay Meiske 
and Dick Goodrich and graduate 
research assistant Dan Crawford 
recently reported the results of a 
study that partially supported 
their theory that corn stover 
alone does not provide enough 
protein for optimum digestibility. 

The researchers fed groups of 
beef cows corn stover sup
plemented with four levels of 
nitrogen, with crude protein com 
prising 7 to 10 percent of the to
tal diet. Supplemental nitrogen 
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was provided by urea, soybean 
meal , or a corn-urea mixture. A 
con trol group received no sup 
plemental nitrogen. 

The resulting data showed 
variable effects of nitrogen 
source on rum en ammonia level 
and f iber digestib ility, but the 
cows fed corn stover with a soy
bean mea l or corn-urea supple
ment we re bette r able to digest 
the dry matter and f iber in the ir 
rations. 

-Jack Sperbeck 

STATION RELEASES 
IMPROVED RED MAPLE 

Next spring, homeowners wi ll be 
able to buy stock of an im 
proved red maple, Northwood. 
The experiment station began re
leasing budwood of the new 
Acer rub rum cultivar, on which a 
patent is pending, to Minnesota 
nu rserymen fo r propagation sev
eral years ago . 

Northwood red maple or igi
nated as a nat ive seedling in St. 
Lou is County, near Floodwood. 
Now-retired University of M inne
sota horticultu rist Leon Snyder 
selected the seedl ing for its good 
fall color. 

Trees of Northw ood have a 
round to oval crow n with 
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branches ascending from the 
trunk at approximately a 45
degree angle. While young, they 
grow more rapidly and thei r 
form is superior to other com
monly grown red maple culti 
vars . 

The new maple is suitable for 
planting as a shade tree, land
scape specimen, or boulevard 
tree. Since it originated in north
ern Minnesota, it should be bet
ter adapted to Minnesota climatic 
conditions than other commer
cially ava ilable red maple culti
vars. 

Red maples requi re mo ist, 
slightly acid soil for optimum 
growth, so Northwood should 
grow well throughout most of 
the state. However, it will proba
bly not th rive on the alka line 
soils of the Red River Valley or 
in the hot, dry, windy climate of 
southwestern and extreme west
central Minnesota. 

-Sam Brungardt 

A Northw ood red maple contributes to 
t he fall color display at the Horticultural 
Research Cent er, Excelsior. 
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