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See the Forest for the Trees by Remote Sensing 

I f you take Minnesota forests as 
your field of researc h, you've got 
your work cut out for you, unless 

you're Paul Bunyan. Our forests are a 
large uncharted terr itory, hard to get 
around in, easy to get lost in, and im­
possible to see whole . 

So how do you get a good look at 
them? One way is from 500 miles away, 
straight up. Satellite imagery of Min­
nesota forestland is providing some prac­
tical, specific detail about this resource. 
Looking from fur away is proving to be 
a good way to see it up close . 

The Agricultural Experiment Sta­
tion's Remote Sensing Laboratory in the 
College of Forestry uses satellite images 
to analyze forest cover. The images 
come from two satellites . The United 
States' LANDSAT, and the French 
spar satellite . spar produces higher 
resolution images than LANDSAT, but 
in a narrower range of light retlec tance 
bands. Researchers can ana lyze areas on 
the ground as small as one-quarter acre , 
while at the same time working over 
broad areas since each image covers 
more than 10,000 square miles. 

Remote Sensing Laboratory director 
Marvin Bauer, isn't dazzled by this high 
technology. He focuses on practical use 
of the information it gathers. 

A satellite ill/age oj Itasca State Park as interpreted through computer classification oj forest types . Lakes 
are deep blue, tall shows logged areas. green areas are mixed hardwoods , lowland conifers such as cedar. 
Mack SIJ11ll'e and tamarack are violet, and the red areas are upland conifers. 

2 How Good Are Home­ Bauer says remote sending has im­ ana lysis, but as we learn how to extract 
Delivered Meals? proved dramatically since the first information from this data, we expect to 

LANDSAT image arrived in 1972 : "The make the process more automatic," he 
3 African Bee Unwelcome images are better. The old technology says. " This digital approach is more 

Here	 produced images in which one picture quantitative and objective than photo in­
element was 1.1 acre. This seco nd terpretation methods." 
generation sensor has one-quarter acre Satellite images sense a broad range 4 Growing Wild Rice Can 
reso lution and additional spectral bands." of retlected light, including visible and Be a Shattering 

In the Remote Sensing Laboratory, near-infrared light invisible to the Experience 
the satellite images are analyzed by human eye. This is useful because the 
computer. "The human analyst is an in­ varying retlectance spectra of vegetation 
tegral part of the classification and Satellite continued 011 p. 2 



Saving the Prairie 
Minnesota has some of the largest 

expanses of rema ining northern tall 
grass. An important part of Minnesota's 
land heritage, our native prairie is con­
tinually threa tened by development. 
Remote sensing techn iques are locating 
the "savable" pieces of what remains. 

University of Minnesota assistant 
professor Sean Ahearn, working with the 
DNR, is identifying and characterizing 
the prairie, seeking the best areas for 
purchase by the Nature Conservancy. 
According to Carmen Converse, with the 
DNR's County Biological Survey, "We 
also hope that we can identify specific 
wildlife habitat, such as that of the bur­
rowing owl, so that it can be preserved." 
Part of a two year study, they've com­
pleted mapping Lac Qui Parle County, 
and will be looking at Big Stone next. 

"We've generated a map of the 
whole county that shows where prairies 
occur with a relatively high degree of 
accuracy using LANDSAT imagery," 
Ahearn says. "We're also getting a 
handle on the quality of each of the 
prairies identified ." 

A high quality prairie has a mixture 
of native species. Lower quality prairies 
contain non-native exotic species, such 
as brome. And the better the prairie, the 
more diverse the native species are. 

Ahearn says that to get all that in­
formation , they train a computer: " We 
find the prairies by first training the 
computer to identify prairies on the 
satellite images. This is done by taking a 
sample on the satellite image of what we 
know from the ground to be prairie, to 
generate statistics that relate a cover type 
(such as prairie) to how light is reflected 
in each of the spectral bands . This rela­
tionship gives us a spectral response that 
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All exampl e of native tal/ grass prairi e ill Lac Qui Pale COlOl'-I: Researchers are identifving these parcels 
(!( land using satellite remote sensing techniques to .\'(1\'e time and 11/0'/ (1 : 

can be used to classify those areas 
where we have no cover type informa­
tion . A portion of the known samples 
are not used in the training process but 
later used in the accuracy analysis, 
which is a critical part of every satellite 
classification. 

"The advantage of satellite image 
classification is that , with relatively few 
samples, very large areas can be 
classified." To do this same amount of 
mapping manually on the ground would 
take a very long time. 

Ahearn has run into some unique 

difficult ies in classifying prairies from 
satellite images. "Wi th forest remote 
sensing you deal with illumination prob­
lems due to vegetative height differences 
and shadows. But with prairie, it's litter. 
When the grass dies the litter builds up 
over time, and this complicates the 
analysis procedure," Ahearn says. 

But the researchers are finding ways 
to surmount this diffic ulty, and they are 
pleased that their results so far, reviewed 
by a DNR ecologist , match data col­
lected on the ground. 

-s-Iennifer Obst 

ISatellite continued frail! from page I 
can identify both types and amoun t of ' 
vegetation. 

"With more vegetation the visible 
reflectance will decrease, and the near 
infrare d will increase. With these 
measurements we can discriminate be­
tween high and low amo unts of vegeta­
tion to identify cover types : crop species 
such as corn or soybeans and tree 
species such as red pine or aspen. The 
computer can then easily calculate the 
area occupied by each," Bauer says. 

"The next important thing to deter­
mine is the occurrence and degree of 
stress that vegetation is undergoing. This 
is also an area of current research," he 
says. 

Bauer believes it's important to keep 
a watchful eye on changes in Min­
nesota's forests. "Once a tree stand is 
established, it may be there 40 to 100 
years . But forests do keep changing­
they grow and they get cut down, and 
what grows in that place may be dif­
ferent from what was there before. The 
last comprehensive statewide inventory 
of Minne sota forests was done more 
than 10 years ago. Although it's the 
volume of timber ultimately that is im­
portant. information on forest type and 
area is critical. A typical question from 

"Remote sensing has im­
proved dramatically since 
the first LANDSAT image 
arrived in 1972." 

the forest industry is, where should a 
new plant be built. and to answer that 



I you need to know type. size and loca­
tion of trees:' Bauer says. 

He believes remote sensing is begin­How Good Are Home-Delivered Meals? 
ning to find its stride as a tool. "It's 

For the frail elderly, or those 
recently home from the hospital. a hot 
meal delivered to their door is more 
than a luxury. It's a lifeline allowing 
them to stay in their own homes and 
community. 

Home-delivered meals programs of­
fer a pretty good product, but could be 
improved, say two University of Min­
nesota nutritionists. Agricultural Experi­
ment Station researcher Elaine Asp and 
extension home economist Mary Darling 
have completed a five-year study on the 
quality and nutrition of home-delivered 
meals. 

The popularity of these meal serv­
ices is growing. "In 1980 there were 31 
million home-delivered meals, and five 
years later that figure had risen to 47 
million," Asp says. "For those just 
released from the hospital, home­
delivered meals give them temporary 
support until they get their stamina 
back. For the frail elderly, this is a way 
to keep them in their homes longer and 
independent," Darling says. And, with 
the elderly population growing, the de­
mand is likely to grow. 

Their study began when the 
Southeast Home-Delivered Meals pro­
gram of Minneapolis asked them to 
evaluate their meals for nutrient content 
and food quality. "The board also WdS 

concerned about the temperature of both 
hot and and cold food when it was 
delivered, because proper food 
temperatures are critical for food safety 
and food quality," Asp explains. 

The researchers evaluated one week 
of meals each year. They also inter­
viewed meal recipients about how they 
used the meals, what they liked and 
didn't like about them, and how well 
they understood nutrition concepts. 

"We found considerable variability 
in the nutrient content of the meals:' 
Asp says. "If the recipients took every 

A \'01111111'1'1' with the Minneapolis Southeast Home­
Delivered Mellis program drops off a meal 10 1I 
program participant. Researchers looked til nutrient 
1<'\'1'1,\' 1I11d client satisfaction as part of tl five-year 
study . 

meal in the week, their average nutrition 
intake would be good, but if they only 
got a few of the meals, depending on 
which meals they received, they might 
fall short." 

They learned that the meals were
 
sometimes not eaten when delivered.
 

i They were also not eaten all at once. 
Recipients would sometimes save food to 
parcel out over the course of the day. 
"We found that without these meals 
their nutrient intakes were quite low. 
This meal was their major food for the 
day:' according to Darling. 

"The biggest nutrition problem we 
found in the particular program we were 
evaluating was the low calcium content 
of the meals because they didn't deliver 
milk," Asp says. "If the meat doesn't in­
clude milk, then they should have more 
milk-rich foods on the menu, like cream 
sauces, pudding, or cheese." 

Asp and Darling also evaluated col ­
or, flavor, and texture of the meals, and 
asked for the recipients' evaluations too. 
The recipients related some quality 
problems such as meat that was not 
always as tender as they desired. "These 
people do recognize food quality," Asp 
says. "Their complaints were that the 
quality WdS not consistently high." 

A home-delivered meal is a series 
of compromises based on the restrictions 
its delivery system imposes. Breading, 
for example, is used frequently because 
it keeps food temperature up. And sauce 
or a breading is used to keep it moist 
and soft and warm, Darling says. 

A number of recommendations 
came out of the study. These included 
providing more fresh foods, increasing 
the fiber content of meals and, Darling 
says, "to handle the problems some 
elderly people find in chewing raw 
foods, these foods could be grated and 
put into food mixtures," 

One clear conclusion was the 
realization of how important these meals 
are to the recipients. "Many of these 
peop le find food preparation difficult. 
They can get help to get to the grocery 
store, but food preparation comes every 
day, several times a day," Darling says. 

The researchers say their conclu­
sions should apply to rural areas as well 
as the urban Minneapolis program 
studied. Moreover, in rural areas where 
distances between homes are greater 
than in the city, the problems of deliver­
ing a hot meal are even larger. "The 
fact that the elderly population is tend­
ing to stay in rural Minnesota, adds to 
the costs to the volunteer in transporta­
tion," Darling points out. "Small towns 
are going to have greater needs for this 
service than cities and more volunteers 
will be needed to cover the delivery ter­
ritory." 

-i-Iennlfer Obst 

beyond its infancy and at the point 
where it can be used as operational in­
formarion," he says. 

Bauer counters the impresion among 
some that remote sensing is too expen­
sive. "The satellite approach may be 
more affordable than other options," he 
says. "Just to acquire aerial photography 
for a statewide forest inventory probably 
would cost about $250.000. But using 
LANDSAT would cost about $75,000. 
Plus the data analysis would be cheaper. 
It would take probably 20 photo inter­
preters two years to interpret the 
photography for such an aerial survey. It 
would probably take two to three 
analysts only about six months to 
analyze the satellite data by computer. 

"Also, remote sensing is useful for 
more than forestry applications. Other 
uses in agriculture include crop inven­
tory, soil mapping, and land useI classification. The data are also exten­
sively used in geology and mineral ex­
ploration and water resource analysis," 
As Bauer sees it, the view from way up 
there can be very helpful down here. 

-s-Iennifer Obst 

Housing Study
 
Update
 

Researchers are now analyzing data 
from interviews with 500 furm and rural 
nonfurm families regarding the conse­
quences of their housing decisions. 
These decisions include additions, altera­
tions, and changes in housing use. The 
findings will help rural elderly and furm 
residents to evaluate potential 
consequences-economic, psychological, 
and social-accompanying various hous­
ing decisions. The six-state regional 
survey WdS conducted in part by Min­
nesota Agricultural Experiment Station 
researchers. 
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IN PRINT� 
A number of new M innesota 

Agricul tural Experiment Station publica­
tions are now available: 

Varietal Trials of Farm Crops-1988 
Edition (AD-MR-1953) is the annual 
report on crop variety performance in 
Minnesota . It presents the results of ex­
periment station testing of more than 
500 varieties of 32 crops. Planting 
recommendation s are includ ed fo r many 
of them . Thi s yea r's edition has a new 
cover. and a redesigned insid e that 
makes it easier to use . ($I.OO-Distri­
but ion Center) 

Three New Garden Mums for 1988 
(AD-MR-33l8) describes the newly 
released Burnt Copper, Grape Glow and 
Lemonsota chrysanthemum varieties. It 
includes full-color photos of their 
respective, striking orange-bronze, rosy­
purple and lemon-yellow flowers. 
($ .25 -Distribution Center) 

Nordic Raspberry (AD-MR-3393) 
describes a new release rated superior in 
many characteristics to the widely grown 
Boyne cultivar. Nordic has a less acidic 
and more pleasant taste, firmer fruits, 
and fewer thorns. ($ .30- Distribution 
Center) 

Statewide Forest Resource Planning 
Programs: An Evaluation of Program 
Administration and Effectiveness (A D­
SB-3365) is an in-depth examination of 
the benefits from and problems 
associated with this planning in the 48 
states where it has been done. Th e 
authors surveyed and interviewed hun­
dreds of gove rnment, industry and en­
vironmental Icadcrs across the nation as 
they exam ined th is quest ion. ($15.50­
Distribution Center) A br ief summary of 
0_' • • • • .... 

African Bee Unwelcome Here: 
Beekeepers Face Change 

Killer bees are the stuff of horror 
shows, bes t served with popcorn and a 
willing suspension of disbel ief. But an 
invas ion of the Africanized bee , known 
to r its aggressive behavior, is something 
Agricultu ral Experiment Stat ion ento­
mologist Basi l Furgala takes very seri­
ously. Their inevitable arrival into the 
southern United States could radically 
change beekeeping and honey production 
in Minnesota, possibly for the better. ,.... 
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A queen bel' is surrounded by her retinue-s-a Mill­
nesota resource faci ng change due to the threaten­
ed arrival of the African bel'. 
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Bees are important to Mi nnesota. 
Last year honey produ ction was a $5 
million business. Pollination of crops, is 
wort h another $25 to $30 million . And 
there are benefits to backyard orc hards 
and gardens, and to wildlife. 

Furgala says the Africanized bee, 
which has been moving north at the rate 
of 300 to 400 miles a year, will prob­
ably not fly into Minnesota , It will be 
brought in. 'T he North American 
beekeeping business is highly mobile; ' 
he explains. "There's a lot of interstate 
movement of bees. In Minnesota, from 
100,000 to 130,000 colonies of bees 
come up from Texas, Florida , and 
Mississippi every year. We depend on a 
southern line of states for queens and 
packages." Packages are screened cages 
with two or three pounds of bees in 
them, and a queen. 

"This is the way the industry has 
developed over the past 60 to 70 years. 
Because of our winter, it's very difficult 
to produce queens when we need them 
in the numbers that we need them ." 

Since the early 1980s Furgala has 
been looking at alternative sources for 
queens, and at strategies for the Mi n­
ncsota beekeeping industry to become 
more self-suffic ient. He's been co mpa r­
ing different lines from Hawaii and 
British Co lumbia to M innesota's com­
mon sta rline queen. 

Both places can rca r queens early 
eno ugh tor Minnesota use. Austra lia and 
New Zealand arc other potent ial so urces, 
but so far Fu rgala hasn' t been able to 
obtain permission to import them for 
study. He's evaluating the queens to r 
brood and honcy production, wintering 
"hi l'." fi,,.-Hy;n n r" lvll..... ,.,. t ~ric,., t  ; ...... ~ "1n'-.I 

look prom ising, the arrival of the 
Africa nize d bee co uld be an opportunity 
for Minne sota beekeepers. "If we have 
alternative sources of queens, and can 
cert ify that the re's no African ized ge nes 
in our stock. we could become the 
source of queens and packages," he says. 

" Wh at I. see in the next decade or 
so is a who le new industry for states 
like Mi nnesota , whe re there will be a 
reverse flow of packages with queens, 
from here to the southern states. 

Our bees will be needed to polli­
nate , for example, the $400 to $700 
million almond crop, and the vegetable 
seed crops in southern Arizona and 
California ." If the Africanized bee 
becomes established, they will need to 
periodically either re-queen, or 
depopulate their colonies. 

"The African honey 
bee is, number one, 
unpredictable." 

Furgala is also comparing traditional 
package systems with a winteri ng system 
he has developed . H is " horizontal two­
quee n system" is a winterized unit that 
is divided in the spring. It's eas ier to 
manage tha n a vertical two-queen system 
used by some hon ey produ cer s. 

Managem ent of the packaging 
system is eas ier, Furgala admits, than 
maintain ing the co lon ies through the 
winte r, With current opt ions threatened by 
the Africa nized bee, gradua te student 
Steve Duff is studying the cos ts of pro­
duction and return of the ho rizontal two­
queen system compared to the pac kage 
I"" th f ~ , " , rt; 1 t _ ' .. ,p. ~. 



m CIr mvcsuguuon , otut cwta c r orest 
Resource Planning: 771e Effectiveness of 
First Generation Programs (Miscellaneous 
Publication 20-1987) is also available. 
(No charge- contact the College of 
Forestry, 110 Green Hall, University of 
Minnesota, 1530 North Cleveland 
Avenue, St. Paul, MN 55108) 

Single copies of some of these 
publications are available to Minnesotans 
from county extension offices or branch 
experiment stations. Those designating a 
price and "distr ibution center" can be 
requested from the Distr ibution Center, 
3 Coffey Hall, University of Minnesota. 
St. Paul, ' MN 55108 (phone 
612/625-8173). Orders should include 
publication title and item number, and 
should be accompanied by proper pay­
ment. Minnesotans should also include 6 
percent sales tax. 

- Larry A . Etkin 

Research May Help 
Create a Minnesota 
Dairy Sheep Industry 

Each year, the United States improts 
over 22 million pounds of cheese made 
from sheep milk. Sold as a gourmet 
food, in some cases it retails for as 
much as $10 to $12 a pound . A United 
Stated dairy sheep industry could reduce 
the need for those imports, provide an 
alternative source of income for farmers 
and create new business opportunities 
and agribusiness-related jo bs. 

Minnesota Agric ultura l Experiment 
Station researc hers are examining the 
milking potential and milk compos ition 
of several U.S. sheep breeds and 
crosses. They are finding differences in 
the amount of milk produced and milk 
composition. The top third of the ex­
perimental flock produces about 234 
pounds of milk per ewe in a l20-day 
lactation. This is less than European 

r nc Atrrc a ru zed oee nas IIlUVCU 

steadily northward since introduced to 
Brazil in 1957. Now in Mexico, " it's 
possible the first wave of swarms could 
reach either Texas, southern California, 
Arizona , or New Mexico in the next 
two or three years," Furgala says. 

"The African honey bee is, number 
one, unpredictable, in where it goes, 
when it goes, and where it nests," 
Furgala explains. He says their defensive 
behavior far exceeds anything now 
known in Minnesota . " I can, dur ing a 
nectar flow, walk into an apiary without 
a shirt and not worry. The re is no way 
that you could do that with any sense of 
confidence with the Africanized bee." 

Africanized bees swarm, follow, and 
sting much more aggressively than the 
European bee. They also appear to be 
less efficient pollinators and honey 
producers . 

dairy sheep breeds produce, but to con­
trol disease present in European breeds, 
USDA restrictions prevent their being 
imported to the U.S. 

The researchers are also improving 
management strategies. They've found, 
for example, that the milking period can 
be extended by 74 to 130 days and milk 
production more than doubled when 
lambs are weaned at 30 days, instead of 
55 days of age as was tried the previous 
year. Weaning at 30 days is the earliest 
it's possible to go directy to solid foods. 

Related research is develop ing pro­
cesses for making sheep milk cheeses. 
These include Roquefort-type, Kasseri , 
Feta, Romano, and Manchego cheeses. 
They represent both variety for con­
sumers and an alternative that can be 
eaten by people who are allergic to 

cow's milk cheeses. In a cooperative 
trial with a commercial company, Swiss­
style yogurt has also been successfully 
produced from sheep milk. 

-Sam Brungardt 
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defensive behavior. 
If Furgala can identify a good alter­

native queen, and some of these lines 
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Southern Experiment 
Station Branches Out 

Minnesota's branch experiment sta­
tions often find research opportunities 
off-station. One example is the Waseca 
Southern Experiment Station's vegetable 
research in the Hollandale area, which 
is 15 miles northeast of Albert Lea and 
90 miles south of the Twin Cities. 

What makes this area so unique? 
It's the muck soil. The 15,000 acres 
once called Geneva Marsh grew a native 
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Sou/hem Experiment Station horticultural re­
searcher Vince Fritz SIIOI\ :5 raised bed onion pro­
duction at the Hal/andale Field Day, 

vegetation of bulrushes, cattails, and 
flags. For thousands of years, this 
ground cover grew and then decayed , 
leaving behind a rich legacy of organic 
matter and creating some of the most 
fertile soil found anywhere. 

In 1924, the Hollandale Marketing 
Association, composed only of farmers 

.... . ... . - . - - _ ' -r __•• ....J •• • - • • • ••• 

"We need these options," Furgala� 
says. "We' re racing against time."� 

- Jennifer Ohst 

- --- ---- - --- - - ----i 

on the tract, was organized . Today, the 
HMA members produce 7,000 acres in 
vegetable crops, includ ing potatoes, 
onions, carrots, sweet corn, cabbage and 
asparagus. 

The most cri tical needs for research 
are with potatoes and onion. Hor­
ticulturist Vince Fritz of the Southern 
Experiment Station is conducting studies 
at Hollandale to assist producers in the 
evaluation, development and adaptation 
of crop cultural practices. 

The research is a challenge. 
" Hollandale is the only concentrated 
area of vegetable production in southern 
Minnesota, and cultural management 
strategies are significantly different on 
its muck soil than on a mineral soil," 
says Fritz. 

He has been studying black scurf 
disease, which has haunted the red 
potato production region at Hollandale 
for several years. Systemic fungicide 
treatments may offer some control in 
conjunction with other cultura l practices. 

Fritz has also been studying the use 
of raised beds in onion production. He 
wants to find out if they significantly af­
fect seedling emergence, as well as crop 
maturi ty and yield . 

The Southern Experiment Station is 
involved in off-station researc h in water 
quality as well as vegetable research. As 
Dick Anderson, superintendent of the 
station says, " We've moved off the sta­
tion to r research at least 50 times in the 
last 15 years when relevant questions 
could not be answered with a study at 
the station. One of our great satisfac­
tions is that this work must always be 
done with a land owner, and we have 
never been refused the opport unity to 
use a farmer's field ." 

-Linda L. Oelke 
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Growing Wild Rice Can Be a Shattering Experience� 
(Editor's Note: 771e previous issue of 
Minnesota Science looked at experi ment 
station wild rice research on disease 
control , particularly for brown spot. 
Research also focuse s on seed 
shattering.) 

For Minnesota wild rice growers, 
seed shattering ranks with fungal brown 
spot disease as a yield-limiting factor. 

Shattering is nature's way of gett ing 
the seeds down to the water before they 
can be eaten by predators. Unimproved 
varieties drop their seeds as they matu re. 
Growers want the exact opposite, for 
seeds to remain on the stalk until all are 
mature and ready to har vest. 

Shattering doesn't only mean less 
grain to harve st. It also undesirably 
reseeds the padd ies. And , since the 
plants that grow from those seeds are 
from plant s prone to shattering, over the 
years a plant population becom es in­
creasingly of the shattering type . Shatter­
ing also results in dense stands that 
growers must thin with airboats-an ex­
pensive operation-or else the crowded 
plants will be unthrifty and more 
susceptible to brown spot. 

Although "nonshattering" varietie s, 
including those the Minnesota 
Agricultural Experiment Station has 
released, hold their seeds more strongly 
than wild types, even the most shatter­
resista nt shatter in late-summer sto rmy 
weather. 

Developing greater shatter resistance 
is Robert Stucker's top priority. Stucker 
has headed expe riment statio n wild rice 
breeding since 1978. His constant goal 
has been to gain a sound knowledge 
base to guide breeding efforts, to learn 
how desirable tra its can be concentrated 
ll10 s t ra n id lv , T h e s e d e s irahle tnl its in-

All agronom ist checks burreed. (Ill aquatic weed , ill 

a wild rice plot at the North Centra l Experiment 
Station , Grand Rapids. Researchers an' working Oil 

weed control, disease control and shattering to im­
IIIYJ\ '" wild rice production. 

this take? Using a force meter to 
measure the tension needed to pull the 
seed off is labor intensive and slow. In­
stead , we hope to rate plants rap idly by 
grasping the stalk and pass ing the hand 
on up. around the panicle." 

So. Stucker must plant all the 
genetic material he uses in his breeding 
progra m each year to perpetuate it- a 
breeder's nightmare. Freezing. used tor 
long-te rm storage of many seeds , kills 
the embryos in the seed . Oelke is look­
ing at low-temperature storage 
possibili ties in moist peat and other 
mediums. 

Oelke is also searching for a 
growth-regulating chemical that could 
reduce lodging and the resulting yield 
loss. Such growth regulators are used on 
some cereal crops to reduce plant 
heights and strengthen stems. 

Meter was released partly becau se it 
doesn't grow as tall as other varieties 
and is less likely to lodge. However, 
when growers fertilize Meter heavily 
with nitrogen. it grows very tall and 
lodges easily. Oelke has tested many 
growth regulators, but so far has found 
none that work. particularly when 
growers apply more nitrogen in their 
push for higher yields. 

Oelke's also looking at crop rotation 
and residue removal. practices which 
might result in better weed control. 
e limination of volunteer plants, and less 
brown spot inoculum. 

"We're looking at these management 
alternatives in the hope that we' ll find 
ways that growers can reduce their pro­
duction costs and increase yields without 
applying chemicals," he says. "We 
should know in about three years 
whether it's advantageo us to remove the 
residue o r leave a paddy fallow for a 
year." 

Stucker, Oelke, and the other station 
scientists who do wild rice research are 
very happy about the University 'S new 
paddies at Aitki n. which are on peat 
so ils. Abo ut 85 pe rcent of the state's 

NEW� 
Experiment Station 
Releases "Nordic" 
Raspberry 

Nordic, a red raspberry developed 
by scientists from the University of Min­
nesota' s Department of Horticultural 
Science and Landscape Architecture. has 
been released by the Minnesota 
Agr icultural Experiment Station. 

Jim Luby, who heads the experi ­
ment station 's hardy fruit development, 
says Nordi c has fewer thorn s, a less 
acidic and more pleasant-tasting fruit , 
and greater resistance to anthracnose 
than the commonly grown Boyne. 

"Although we are not promoting 
Nordic as a fall-fruiting cultivar, it will 
produce a late, small crop on the 
prim ocanes in years or locations with 
long growing seasons," Luby said. 

The yield, berry weight . harvest 
period and winter hardiness of Nordic 
are similar to Boyne. 

Nordic is being propagated from 
virus -indexed stock under a royalty 
agreement with the Minnesota 
Nurserymen's Research Corporation . To 
ob tain a list of the nurseries that are 
propagating Nord ic, call Jim Luby at 
(612) 624-3453 or wr ite the Department 
of Horticultura l Science and Landscape 
Architecture, 305 Alderman Hall, 
University of Min nesota , St. Paul, MN 
55108. 

-Sam Brungardt 



elude increased gra in yield, early 
flowering for early maturity, seed length, 
plant height , and shatter resistance. 

The breed ing program has yielded 
three early matu ring varieties, a trait 
that reduces preha rvest losses from high 
winds, stor ms, blackbirds, and killing 
fros ts. Netum . the first , was released in 
1978. Then came Voyager, which has 
good yield ability. The newest variety­
Meter- is short statured, making it less 
likely to lodge (fall over) in bad 
weather. It also has fewer leaves, enabl­
ing growers to control brown spot better 
with sw ays. 

But shatte ring remains a big prob­
lem . " Research has shown that there's 
genetic variability for the nonshattering 
trait, and we sho uld be able to increase 
the stre ngth of seed retention," Stucker 
says. "The question is, how long will 

Rental of Land 
Expands Station's 
Research Capability 

Minnesota Agricultural Experiment 
Station scientists are putting increased 
emphasis on "sustainable agriculture" 
research. Sustainable agriculture employs 
production techniques aiming for a prof­
itable enterprise with minimal use of 
purchased inputs made from nonrenew­
able resources (such as petroleum-based 
fertilizers and pestic ides) and with 
minimal risk to the environment. 

The recent renta l of a 160-acre farm 
next to the Southwest Experiment Station 
at Lamberton will provide a site ideally 
suited to sustainable agriculture research 
and extension work. 

Wally Nelson , superintendent of the 
Lam berton station, says, "It's important 
that we have land where there is little or 
no accumulation of fertilizers and 
pesticides. The farm we've rented has 
been cropped in a corn-soybean rotation 

t-\.bl  l  'IIUI II J~l Col " ' I II VCII\.l.; l~  Ull:I\.IIUg 

a problem that faces Stucker and 
growers alike: the dormancy of wild rice 
seed. The seed must be stored in a cool. 
wet environment for three to five months 
to destroy substances that inhibit germi­

"Even the most shatter­
resistant shatter in late­
summer stormy weather." 

nation. Then , it must be planted . There's 
no known way to keep it viable in 
storage for extended periods as we do 
with other field crops. 

for at least 30 years with minimal use of 
fert ilzers and pesticides . It has never 
bee n tilled and has been worked with 
relatively small equipment. In many 
ways, it is unad ulterate d. And since the 
new farm has soil types that are very 
simila r to those on the Lamberton sta­
tion, we will have a basis for 
comparisons. 

"During this first year, we' ll con­
centrate on determining the exact state of 
the land-its fertili ty, chemical residue, 
and microbial status , for examp le-so we 
will have bench mark data For future 
studies." 

A renewable, $100,000 federal grant 
is making possible the rental of other 
Farmland near the Lamberton station and 
near Windom . On it, soil scientist Pierre 
Robert will conduct resea rch that seeks 
to develop and improve the technologies 
of farming by soil landscape conditions 
and to study and model fertilizer 
nutrient flows in orde r to optimize pro­
ductivity and minimize water pollution . 

Robert will use a sophisticated ap­
plicator to apply fertilizer nutrients and 

wild rice is grow n on peat, so the new 
padd ies hctter duplicate commerc ial 
grow ing. The paddies will help the 
researchers learn more about how 
growers can get top yields withou t 
degrading Minneso ta's valuable surface 
water resource. 

The station's wild rice research is 
funded by the state legislature, individual 
grower cooperation. and a checkoff levy 
on every pound of paddy wild rice pro­
duced in the state. " The research is 
valuable to a part of the state where 
farming is often a risky proposition," 
Oelke says. " The wild rice industry pro­
vides considerable income in Aitkin. 
Clearwater, Itasca , and Beltrami Coun­
ties, and this is one segment of M in­
nesota agriculture that we don't want to 
lose." 

- Sam Brungardt 

herb icides to the farmland, which will 
be planted to co rn . A computer on 
board the applicator will read a detailed 
soil map of each field and a laser 
guidance system will "tell" the machine 
where it is so it can apply chemicals at 
rates considered optimal to that loca­
tion's soil type and fertility level . Robert 
says it may be poss ible to reduce input 
costs $5 to $10 an acre using this 
technology. Robert wi ll also monitor the 
leach ing and runoff that occurs to deter­
mine the extent to which such precise 
chemica l app lication reduces water 
pollution. 

C. Eugene Allen, dean of the Col­
lege of Agric ulture and associate director 
of the experiment station, says, " Sustain­
able agricu lture offers poss ibilities in 
helping farmers to avoid indebtedness 
while still maintaining a profitable farm­
ing enterprise. As we conduct more 
susta inable agriculture research, we ex­
pect to find ways to farm with less input 
of chemicals and less risk to Minnesota's 
soil and water resources ." 

- Sam Brungardt 
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Grape G/(lII ', (l lIe (If the three 11(' 11' chrvsanthcnu un 
varieties. 

Three New Mums 
Available for 1988 

The Minnesota Agric ultu ral Experi­
ment Station has released three striking 
ch rysanthemum cultivars that are well 
ada pted for use as greenhouse-grown 
spri ng-flowering pot plants, 

The new Burnt Copper, Grape Glow 
and Lemonsota cultiva rs are the 67th, 
68th and 69th garden chrysanthemums 
released by the station, 

Burn t Copper has showy, orange­
bronze, fully double, 3-inch flowers that 
fade gradually to an orange tone. The 
stiffly uprig ht plants are 20 inches high, 
16 inches wide, and have clean , dark 
green foliage, 

Grape Glow has 3Yz- to 3*-inch 
br ight rosy-purpose flowers whose flat 
petals have silvery undersides, Grape 
Glow has clean, medium green foliage. 

Lemonsota forms a mound of 
I- inch, lemon yellow flowers with darker 
centers and delicately fringed petals. 

Commercial firms wishing to obtain 
stock of the new cultivars should call 
Universi ty of Minnesota horti cultural 
scientist Richard Widmer (612/624-670 1) 
fo r the names of wholesa le suppliers , 

- Sam Brungardt 
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rearing wisdom. Mother's Day Cards Show Complexity Rosenblatt and Meyer conclude that 
women who subscribe to contemporary of Mother-Daughter Communication values of equa lity and flexibility in 

When women select a card for dea r 
old mom on Mother's Day, do they take 
pains to make it a hearts and flowers 
love message? Do they choose humor, 
depic ting themselve s as less-than-perfect 
offspring? Or do they extend tribute to 
"mom, the woman of the '80s," juggling 
home, family and career? 

Whatever the message, chances are 
the card was selected carefu lly and sent 
with feelings of obligat ion mixed with 
love, good humor and, possib ly, a gentle 
reminder of personal independence. This 
was the finding of a University of Min­
nesota study of 23 women who evaluated 
52 best-selling Mother's Day cards. 

Family social science professor Paul 
Rosenblatt and graduate student Cynthia 
Meyer asked the women abo ut their 
reactions to greeting card messages and 
the things they sought or avoided when 
selecting cards for their own mothers . 
Their study revealed that sending a 
Mother 's Day card was not a task the 
women took lightly. All but two of the 
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women had sent Mother's Day cards 
every year for the past five years . 

Each woman had a definite idea 
about what message would be ap­
propriate. Rosenblatt and Meyer said 
many of the women rejected such 
themes as "yo u are perfect" or "I want 
to be exactly like you" because they said 
they would feel dishonest sending them. 

There was little agreement about 
card messages . "A card that was seen as 
mushy and flowery in the context of one 
relationship was viewed as simple and 
honest in another," according to 
Rosenblatt and Meyer. 

Some participants purposely avoided 
cards depicting mothers as having no 
identity beyond cook, cleaner and family 
nurse . " Many women said they prefer 
cards which depict women as multi­
dimensional and able to satisfy personal 
needs outside of the mother role," the 
researchers said . 

For many of the women , selecting a 
card involved walking a fine line, look­
ing for cards that portrayed them as in­
dependent but which still made clear 
their love and appreciation . "Women 
who were mothers themselves often ex­
pressed an understanding of what their 
mothers had gone through ," Rosenblatt 
and Meyer noted. Still, the research 
subjects said it was often difficult to find 
a card that expressed both connection 
and separateness from their mothers 
without quest ioning the value or mean­
ing of their mother's life and child-
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household duties and childrearing may 
not find contemporary cards that mirror 
those sentiments. "One of the original 
purposes of Mother's Day was the 
glorification of motherhood in order to 
make this role appealing and something 
women strive for. Women today may 
find that values of gender equality con­
flict with some of the myths which have 
come to be associated with motherhood 
and the celebration of Mother's Day." 

This research is part of ongoing 
family social science research which 
helps define and understand family rela­
tionships and family strengths. 

- Deedee Nagy 

Sugarbeet Disease 
Control 

Cerco spora leafspot is a fungal 
disease that can devastate sugarbeets. 
Until several years ago, the only defense 
was spraying fungicides several times a 
season . Now, growers can reduce un­
necessary spraying, saving $5 per acre 
for every application of fungicides avoid­
ed. "Thanks" is due a computerized 
model that accurately predict s when 
weather conditions that favor the disease 
are present. The model , developed by 
Minnesota Agricultural Experiment Sta­
tion plant pathologists, is available to all 
sugarbeet growers in the Red River 
valley and southern Minnesota. 
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