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FARMING SYSTEMS- A NE~LT APPROACH TO AN OLD PROBLEM 
David L. Rabas 

New and innovative methods to 
provide for rapid, efficient and effec
tive transfer of new information or 
technology generated by public 
research institutions are constantly 
being explored. The Minnesota Ex
tension Service and similar agen
cies in other states are charged with 
the responsibility of disseminating 
information to citizens throughout 
the state and nation. This infor
mation transfer system has been 
very effective and efficient. 

In some areas and for some 
groups of people the traditional 
methods of distributing new infor
mation and technology developed 
from research have not been effec
tive. Research and experience has 
shown that this has been especially 
true for small or limited resource 
farmers in the United States and 
throughout the world. New and 
potentially very useful information 
and technologies discovered by cen
tral universities or regional ex
periment stations did not reach or 
was not accepted by small or limited 
resource farmers. A perception per
sisted that much of the information 
developed at large central research 
institutions was not adaptable to or 
appropriate for small farms with 
limited access to capital or credit. 

In March of 1984 staff members 
of the Minnesota Agricultural Ex
periment Station, the College of 
Agriculture and the Minnesota Ex
tension Service met at the North 
Central Experiment Station to begin 
to discuss a process for improving 
the transfer and acceptance of new 
technology for small farmers in nor
theast Minnesota. The process 
being discussed was a system of 
technology development and tran
sfer which had been proven effective 
in working with limited resource 
farmers in underdeveloped coun
tries . This new process, Farming 

Systems Research/Extension 
(FSR/E), i.s intended to improve the 
productivi1ty of farms by discovering 
and generating new technologies for 
particular groups of farmers and by 
gatmng insight into which 
technologi,es fit where and why. 

The Farming System Resear
ch/Extension (FSR/E) process is 
different from the traditional resear
ch and ex1tension process in a num
ber of ways. (1) It is directed at the 
whole farm and farm family as an 
enterprize rather than specific crop 
or livestock components of a farm. 
(2) It involves farm families more 
directly and specifically in the iden
tification of research needs and in 
conducting research to solve 
specific ]problems. (3) Farming 
Systems research is conducted on 
farms to atddress problems within a 
limited g;eographical area rather 
than on a central research station. 
(4) Farmftng Systems research is 
more multidisciplinary than 
traditiomtl commodity oriented 
research. Research teams usually 
consist of Sociologists, Home 
Economists and Agricultural 

Economists as well as Soil, Plant 
and Animal Scientists. 

The group meeting at the ex
periment station in March identified 
an area located in Carlton, St. louis 
and Aitkin counties including the 
communities of Cromwell, 
Tamarack and Floodwood as the 
area in which they would like to 
begin work on a FSR/E project. The 
area selected contained many small 
farms most of which were involved 
in dairy or livestock production. 
There were a number of "successful" 
farmers in the area, but on whole, 
the area was characterized as 
"being significantly below realizing 
its potential for farm productivity." 
Those familiar with the area will 
recognize that it has significant soil 
drainage and wetness problems and 
a very short growing season. 

Once an area with similar 
agricultural, environmental, 
sociological or economic charac
teristics has been identified, the first 
step in the FSR/E process is to find 
out what the people living in the 

Continued on page three 

Cultipacker seeder used for seedling birdsfoot trefoil trials. 





THE CHAI~GING DAIRY PiCTURE 
J.W. Rust 

Dairy farms and milk production 
have changed considerably over the 
past thirty years. This statement 
can be applied to most phases of 
agriculture, but it can be 
dramatically illustrated in the case 
of milk production. Some of the 
changes to increased production per 
cow can be attributed to research 
conducted at agricultural ex
periment stations such as the 
University of Minnesota North Cen
tral Experiment Station. Many of 
the changes are due to changing 
economic conditions and federal 
agricultural policy. 

Dairy farming has traditionally 
been associated with the family 
farm. This is still the case today 
even though we find fewer and 
larger dairy farms. A few dairy far
ms, mostly in the western and 
southern states are corporations 
today. Most dairy farms in Min
nesota are owner operated. 

A look at a few statistics com
paring 1955 and 1985 show some of 
the changes that have occurred to 
the nation's milk production in
dustry. In 1955 there were 21.04 
million cows in the United States on 
2, 763,000 farms that produced 
about 123 billion pounds of milk per 
year. U.S.D.A. statistics for 1985 
show 11.03 million cows on 
274,000 farms which produced 
143.7 billion pounds of milk. The 
average number of milk cows per 
farm has gradually increased from 8 
cows per farm in 1955 to 40 cows 
per farm in 1985. A forty-cow dairy 
herd is not considered a large herd 
today even in the midwest. There 
are a number of herds that number 
over 1000 cows especially in 
California and the southwest. 

Trends in the use of the milk have 
changed as well. In the early years 
of this century a very large portion 
of the milk produced on farms was 
used on the farm by family members 
living there. Today most of the milk 
is marketed. Fewer people are living 
on the farm. In Minnesota almost 
one-third of the milk is used for 
cheese, another third is processed 
into dried milk products . In areas 
such as the northeastern states 
where there is a greater human 
population relative to the number of 
dairy cows, a much larger portion of 
the milk is sold as whole milk or low 

fat milk and less is processed into 
cheese and other dairy products. 

Minnesota has always been one of 
the lea1ding states in milk produc
tion. At one time small dairy farms 
were well dispersed throughout the 
state. While there are dairy farms 
located in almost all areas of the 
state today, larger concentrations of 
dairy herds are found in the central 
and southeastern counties. The 
latest statistics show seven cows per 
square mile of farmland in Itasca 
County. Counties surrounding 
Itasca have twice as many cows and 
Stearns County for example has 79 
cows per square mile of farmland. 

However, the number of cows in 
the northeastern counties of Min
nesota have been increasing at a 
faster rate than the rest of the state 
in recent years. Minnesota 
Agricultural Statistics show a 
10.9 pE~rcent increase in the number 
of dairy cows in a nine-county area 
of northeastern Minnesota from 
1980 to 1986. During the same 
period dairy cows increased only 9.3 
percen1t to 940,000 cows during the 
same period, an indication that the 
Minnesota Dairy Belt may be 
moving1 north. 

Technology developed over the 
years. such as increased knowledge 
of nutrition and feed production and 
improved methods of breeding and 
selection, has resulted in increased 
production and profit per cow. This 
has drastically cut the number of 
cows m:!eded to furnish an abundant 
supply of quality dairy products for 
to day's consumer. Specialization in 
dairying combined with the in
creased production has resulted in a 
dramatic decrease in the number of 
comm~ercial dairy farms. At the 
same time the efficiency by which 
this wholesome product is produced 
has increased. As technology con
tinues to advance these trends will 
no doubt continue. 

As milk production per cow in
creases the formulation of rations 
becom~as more critical and more 
challen!ging, reproductive problems 
and herd health problems are more 
prevale1nt and constant attention to 
sire sel,!ction to continue improving 
the g'!netics of the herd is 
necessary. 

If we are to obtain the most milk 
possibl~~ from genetically superior 

cows and do it most efficiently we 
cannot leave the formulation of 
rations to chance. Forage is usually 
the most abundant and readily 
available foodstuff on Minnesota 
farms. The forage fed to high 
producing cows must be of top 
quality in order to provide adequate 
energy and protein intake. High 
producing cows need to consume 
large amounts of feed. Forages high 
in fiber will reduce the digestibility 
of the diet and reduce total feed in
take due to the fill and slowing of 
the rate of passage caused by the 
fiber present in the diet. We cannot 
overemphasize the importance of 
quality forage. The inadequacies 
caused by feeding low quality, high 
fiber forages can be overcome to 
some extent by feeding more grain 
and protein supplement. This 
usually, but not always, will in
crease the feed cost and reduce 
profits. Grains can be included up to 
60 percent of the total dry matter in
take when this is cost effective. 

We cannot continue to feed and 
manage today's model of the dairy 
cow as we did thirty years ago. 
She's capable of greater production. 
We have learned a lot about the 
breeding, feeding and management 
of the dairy cow. We must take ad
vantage of this technology in order 
to produce milk efficiently. 



VISITS CHINA 
Dr. Joe W. Rust, Animal Scientist 

at the North Central Experiment 
Station recently returned from a 
three-week visit to the People's 
Republic of China. Dr. Rust was a 
member of the People to People 
Animal Husbandry Delegation un
der the leadership of Dr. Virgil W. 
Hays, from the University of Ken
tucky. 

The thirty-member delegation 
visited animal husbandry univer
sities and research academies 
throughout China. The visit 
provided an opportunity to see 
animal agriculture practiced in a 
developing country and to gain a 
better understanding of their 
problems . 

Dr. Rust found the Chinese 
people to be friendly and hard 
working. They are far behind the 
United States in adopting modern 
technology for the most part, but 
are well advanced in certain areas. 
They make extensive use of artificial 
insemination as an example . A 
number of small bull and boar 
stations are found throughout the 
country. Their scientists are eager 
to obtain knowledge from western 
countries to improve their 
techniques. 

Agriculture on the farms is still 
rather primitive by our standards . 
The farms are small except for some 
very large state-operated farms. 
Everything is very labor intensive 
with a minimum of mechanization 
available. The delegation was told 
that there is very little unem
ployment in China. Many workers 
are engaged in construction of apar
tment buildings to improve their 
housing conditions. 

FARMING !iiYSTEMS- A NEW APPROACH TO AN OLD PROBLEM continued 
study area lieel are the problems and 
opportunities of the area . To ac
complish this goal the FSR/E 
project formed teams of two or three 
people each to conduct interviews of 
farmers and others living in the 
study area. In June of 1984 FSR/E 
teams interviewed members of fifty 
farm families in the three-county 
study an~: a . These interviews 
generated a great deal of infor
mation about agriculture and farm 
family life in this northeastern Min
nesota areat. 

As a result of the survey, a num
ber of problems were identified 
which could be addressed through 
new research. Among these 
problems was a very commonly ex
pressed ne·ed to substantially im
prove the quality of forage fed to 
livestock. This was a very important 
concern of almost all dairy farmers 
in the area .. Farmers in the area had 
some recognition of the value of 
alfalfa as iil quality livestock feed . 
Unfortuna1tely, most of their soils 
were not s:uitable for alfalfa. Far
mers identified a desirable forage 
species for their area as "a long
lived perennial legume that could 
tolerate wet or acid soils and would 
have reasonable forage quality if 
harvested during the traditional first 
harvest time of early to mid-July". 
Scientists identified birdsfoot trefoil 
as the forage species most closely 
meeting the stand life, soil and har
vest criteriia expressed by the far
mers in the survey. 

Trefoil is a long-lived perennial 
legume adapted to a wide range of 
soil conditions. It has been iden
tified as having higher forage 
quality tha1n alfalfa at more advan
ced stage:s of maturity . Unfor
tunately, farmers who had tried 
trefoil wen~ generally not successful 
in getting a good stand. Trefoil is 
difficult to establish, therefore, far
mer acceptance has been slow . 
Most of the farmers in the study 
area had little experience with 
trefoil. If trefoil was to be an accep
table solution to forage quality 
problems in the area, successful 
establishment methods must be 
developed .. 

To help identify and resolve far
mer problems associated with 
trefoil establishment, farmers and 
researchers decided on a plan to in
vestigate trefoil production potential 
for the area. As part of the plan 
farmers provided fifte en one-acre 

on-farm sites to establish trefoil. 
Farmers seeded trefoil on the fifteen 
one-acre sites in late June and July 
of 1985. Seeding methods included 
traditional farmer methods and 
equipment and a soil packing 
cultipacker seeder made available 
through the local extension service. 
Notes on seedbed preparation 
techniques, seedbed firmness, plan
ts emerged per square foot, plant 
height at seven weeks and overall 
stand appearance were taken. In 
addition, fertilizer experiments were 
also included at several sites. 

Trefoil yield and quality data frqm 
the 1985 seedings as well as from 
adjacent farmer hayfields were 
collected in 1986. Observations 
were made on stand establishment 
success. 

The data collected and the obser
vations made during the establish
ment and harvest years were shared 
with farmer cooperators and other 
farmers at meetings held in January 
1987. Successful trefoil stands were 
established on six of the fifteen farm 
sites . Failure to control perennial 
weeds, primarily grasses, prior to 
establishment; excessive moisture 
and very low soil fertility levels con
tributed to stand failures. Farmers 
concluded tillage or chemical weed 
control methods to control weeds 
along with firm seedbeds were 
essential for successful trefoil 
establishment. (The project has 
been discontinued due to lack of 
funds.) 

Farmers and researchers learned 
a great deal from the FSR/E project 
in northeastern Minnesota. Beyond 
the specific problems and solutions 
identified in the trefoil establish
ment project, the FSR/E project 
provided an opportunity for the 
University of Minnesota to work 
together with farmers in a relation
ship of cooperation and mutual 
respect. To me the most rewarding 
accomplishment of the project was 
to see the Dean of the College of 
Agriculture down on his hands and 
knees in the wet grass with Lawler 
farmer Harold Jackson looking at a 
struggling birdsfoot trefoil seedling. 
It provided a graphic and all too in
frequent example of the University 
of Minnesota returning to its roots. 
(Funding for the Northeast Min
nesota Farming Systems Project 
was provided by the College of 
Agriculture and the Office of Inter
national Agricultural Programs.) 



ROBERT F. NYVALL, SUPERINTENDENT 
The winter has been mild and 

there has been much activity at the 
North Central Experiment Station. 
Our animal herds are doing well, 
but Dr. Dave Wildung's blueberries 
may be subject to winter injury 
without aqequate snow cover. Tem
peratures of minus 30 (our tem
perature recorder registered -40 F 
on January 23 and 24) may be 
detrimental to blueberry buds 
without the insulating properties of 
snow. 

We are in the middle of hiring a 
new research forester. There are 
several excellent candidates and the 
interview process will probably 
begin in March. Dr. Dave Rabas 
has been the station representative 
on the search committee and has 
put in several hours in helping select 
the candidates. 

Continued education for faculty 
and staff is emphasized at the 
Station. University of Minnesota 
employees have the opportunity to 
take classes at the University 
tuition-free. Mr. Russ Mathison is 
taking courses in agronomy and 
related fields this winter quarter. 
This represents extra effort and 
sacrifice both for Russ and his 
family since he has to stay in St. 
Paul during the winter. 

The North Central Experiment 
Station Research Fund (official 
name) has been very active 
organizing this winter under the 
capable chairmanship of Mrs. 
Margaret Matalmaki. Considerable 
progress in organizing has been 
done and two generous gifts have 
already been received from Mr. 
Charles Kohlhase of Mesa, Arizona, 
and Mr. Dave Radford of Cloquet. 

The purpose of the Research 
Fund is to support the research 
mission of the University of Min
nesota, North Central Experiment 

Station by raising funds through gif
ts, grants, and other sources. As 
you know, our research is paid for 
by legislative appropriations and in
come generated on the station. 
Both have been barely adequate to 
cover on-going programs. The gifts 
and grants generated by the 
Research Fund will provide money 
for new programs or allow us to 
respond sooner to problems we 
could not afford before. 

Our cross country ski trail has 
been getting heavy use this winter 
despite marginal snow. We hope 
local people will be able to take ad
vantage of the beauty of our forested 
area. 

BLUEBERRY GRANTS 
AWARDED 

The North Central Experiment 
Station in cooperation with the 
Minnesota Extension Service has 
been awarded two grants. Both 
grants were awarded in February 
and both are to be used for hor
ticultural education and research on 
blueberries. The Governor's Council 
on Rural Development grant 
($8,900) was issued for work on 
developing Minnesota blueberry 
marketing and the Northeastern 
Minnesota Initiative Fund grant 
($47 ,200) was issued for work to 
continue development of a commer
cial blueberry industry in Min
nesota. The awarding of these gran
ts has enabled the experiment 
station to retain David Trinka, 
blueberry program assistant, for 
another year to work with farmers 
who are developing blueberry plan
tings in Minnesota. Additional in
formation on blueberry production 
can be obtained by contacting your 
County Extension Office or the Ex
periment Station. 

COMING EVENTS 
Visitors Day 

Thursday, July 16, 1987 
Horticulture Night 

Wednesday, August 26, 1987 

NORTH CENTRAL 
ALUMNI 

Our next reunion is scheduled for 
July 1988. We would like to begin 
making plans, and we would like 
your ideas. If you know of anyone 
who attended North Central School 
of Agriculture, but has not attended 
one of our reunions, please send us 
his address so we can get him on 
our mailing list. We hope that our 
next reunion is better than the last 
one. 

We have received notice that 
LeRoy Crandall, class of 1939, 
passed away on January 25, 1987; 
and that Edward Barton, class of 
1958, passed away on February 7, 
1987. Our sympathy to their 
families and classmates. 

If you have any news you would 
like to include in the alumni notes, 
drop me a line. Be sure to send us 
your ideas for a great reunion in 
1988. 

Tom Carpenter 
1861 Hwy 169 East 
Grand Rapids, MN 55744 
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CHEMICAL AIDS FOR HARVESTING HAY 
James J. Boedicker 

Making hay in northern Min
nesota can be pretty "tough," and in 
more ways than one. In this region, 
drying conditions are often far from 
ideal and frequently hay must 
remain in the field for several days 
before it is dry enough for baling. 
They longer it is in the field, the 
greater its chance of being rewetted 
by rain. If that happens, losses in
crease and quality declines. Even 
under good conditions, dry matter 
losses can reach 20 percent. Under 
poor conditions, losses can vary 
from 30 to 100 percent. 

In recent years, two methods that 
employ chemicals have been 
developed and promoted for 
reducing field curing time. One in
volves materials that serve to in
crease the drying rate of hay and 
are applied as the crop is mowed. 
The other involves materials used to 
"preserve" hay baled at a higher 
than normal moisture content. 
Baling at a higher moisture content 
serves to reduce not only drying 
time but the shatter and loss of high 
quality leaves, as well. Most 
"preservatives" are applied at the 
time of baling but some can be ap
plied afterward. 

The use of chemicals to speed 
drying Is known as chemical con
ditioning. It has an effect similar to 
that of mechanical conditioning. 
Chemicals used for this purpose ap
parently act to disrupt the waxy 
layer on stems thus allowing 
moisture in the stems to escape 
more easily. Chemical conditioning 
has been found to be more effective 
on legumes such as alfalfa than on 
grasses. When used in conjunction 
with mechanical con
ditioning,drying rate is greater than 
with either process alone. 

To date, the chemical found most 
effective in speeding drying is 
potassium carbonate, an alkaline 

salt. A similar but perhaps 
somewhat lc~ss effective compound 
is sodium carbonate. Both can be 
purchased from industrial chemical 
suppliers in the form of a white 
powder, and both mix easily with 
water. One advantage of sodium 
carbonate is that it costs only 1/3 to 
1/2 that of potassium carbonate. 
Some commercial products 
marketed as: chemical conditioners 
contain various additives in addition 
to alkaline s:alts, but in actual field 
tests, these have not generally been 
found to be iany more effective than 
the salts alone. 

Chemical conditioners are most 
commonly applied with a spray 
boom moun1ted ahead of the reel on 
the mower ctOnditioner. A horizontal 
bar ahead of the boom depresses 
the crop permitting the material to 
be sprayed directly onto the stems. 
An alternate location for a spray 
boom on some machines is just 
ahead of the conditioner rolls. In 
either case, the rolls probably help 
distribute the chemical on the 
stems. Current recommendations 
call for a co111centration of 114 pound 
of salt per gallon of water. Recom
mended application rates range 
from 30 to SO gal/acre depending 
upon the density of the crop. 

The actual effect of chemical 
conditionin·g on drying rate has 
been found tl[) vary widely depending 
upon yield,, windrow width and 
thickness, eovironmental conditions 
and other factors. In general, 
however, H can be expected to 
reduce required drying time from 1/2 
to 1 day or more . 

The economics of using chemical 
conditioners can be difficult to 
predict or evaluate precisely. 
Benefits can vary from none to per
mitting the saving of the entire crop. 
Using chemical conditioners does 
however hE!Ip reduce the risk of 
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losses due to rain. In evaluating the 
economics of conditioners, in ad
dition to cost of the material itself, 
the cost of the application equip
ment and the time required for 
filling and mixing should also be 
considered. 

No detrimental effects to livestock 
have been found from the use of 
either potassium or sodium car
bonate when applied at recommen
ded rates. On the contrary, some 
research suggests that these com
pounds may in fact improve 
digestibility. Neither compound is 
corrosive to equipment. 

Now, let's turn to a brief 
discussion of hay preservatives. 
Several materials are marketed for 
use as preservatives including 
propionic acid, mixtures of 
propionic acid and other compoun
ds, anhydrous ammonia, urea, and 
bacterial and enzyme innoculants. 
Propionic acid and anhydrous am
monia act primarily as fungicides in 
preventing the growth of molds and 
can be very effective if used 
properly. As for urea and various 
inoculant type products, research 
has not shown any improvement in 
preservation from the use of these 
materials. 

Propionic acid is normally applied 
by spraying it on the hay as it enters 
the baler. A 50 to 60 percent 
propionic acid concentration is 
recommended for best results. 
Recommended rates vary from 

continued on page three 



WEED CONTROL IN GRALSS PASTURES 
David L. Rabas 

Many northern Minnesota far
mers are losing the battle against 
weeds, especially in pastureland 
and older grass hayfields. Weeds 
such as orange hawkweed, tall but
tercup, oxeye daisy, Canada thistle 
and tansey are becoming in
creasingly more abundant in many 
northern Minnesota beef and dairy 
pastures. Some of these weeds are 
relatively new to this area and their 
rate of spread is alarming. A major 
increase in weed control efforts by 
farmers, government agencies and 
private industry is required to halt 
the spread of these undesirable 
plant species. 

Weeds in pastures are as 
aesthetically undesirable as weeds 
in city lots, public parks and road
side sites. More importantly, they 
reduce the productivity of pastures; 
are potentially hazardous to the 
health of livestock, and may lower 
the quality of livestock products 
produced. 

Weed control in pastures requires 
persistent and timely effort. Many 
pasture weeds can be controlled by 
timely and repeated mowings. This 
is especially true of biennial weeds 
such as bull thistle and mullein. 
Mowing may be the only alternative 
in legume or legume-grass pastures 
since many of the herbicides used 
for weed control in pastures are 
harmful to legumes. However, 
mowing is not the answer to all 
pasture weed problems. Vegetative 
reproductive systems such as 
rhizomes or undergrown stems and 
extensive food storage organs allow 
many perennial weed species to per
sist in spite of frequent mowing. 
Many of our most serious pasture 
weeds are perennials. In addition, 
mechanical mowing is not possible 
on many pasture areas because of 
rocks, rough terraine or brush and 
tree growth. Selective herbicides 
may offer the only practical method 
of handling weed control in many 
grass pastures. 

Five herbicides are currently 
available for broadleaf weed control 
in grass pastures. The five are 2, 4-
D, MCPA, dicamba, picloram and 
glyphosate. The table in this article 
Indicates the effectiveness of these 
herbicides on various pasture weed 
species. Identifying the weed 
species present in a pasture is an 

important first step in selecting the 
approp,riate herbicides or herbicide 
mixtur,es for effective weed control. 
These herbicides should be applied 
when perennial weeds are 6 to 8 in
ches tall and up to early bloom 
stage. Annual and biennial weed 
species kill best when they are 
small. Woody species and brush 
should be sprayed when they are 
fully leafed out and actively 
growing. Since glyphosate is a non
selecti•ve herbicide (kills both grass 
and broadleaf species) it must be 
used as a spot spray or wiped on 
taller weeds with a ropewick or 
roller applicator. 

2,4-D selectively controls many 
broadlleaf weeds and some woody 
species such as willow, aspen and 
alder when applied as a foliar spray 
at 1 to 2 pounds per acre. 2,4-D is 
not effective against many common 
north1ern pasture weeds such as 
oxeye daisy, orange hawkweed, tall 
buttercup, tansey, Canada thistle, 
mares tail or mullein. 

MCIPA is effective against a few 
2,4-D resistant weeds such as but· 
tercup and spotted knapweed. 
MCPPl is less injurious to legumes 
than 2:,4-D and has been used at low 
rates of 1/4 to V2 pound per acre to 
control susceptible broadleaf weeds 
in grass pastures that have a 
significant amount of legumes 
present. MCPA is not very effective 
against woody species. 

Dicamba (Banvel) is more effec
tive than 2,4-D on perennial weed 
spedes such as Canada thistle, 
perennial sowthistle, curly dock, 
butte1rcup, goldenrod, tansey and 
sever;al other hard to kill species. 
Dicarnba is also effective against 
some 2,4-D resistant woody 
species. A combination of 2,4-D 
amin,e or ester at one pound per 
acre plus dicamba at 1/2 pound per 
acre is effective against many 
pastUire weeds and brush species 
and is• probably the best bet to use in 
most Minnesota grass pastures with 
mixed weed and brush species. 
Howe:ver, because of drift problems 
dicamba is more hazardous to use 
near sensitive broadleaf crops. 
Trealtment costs per acre will be 
high1~r with dicamba than with 
2,4-D alone. 

Picloram (Tordon) can be used for 
control of many annual and peren-

Weeds reduce pasture productivity. 

nial broadleaf weeds. Picloram is 
frequently tank-mixed with 2,4-D to 
aid in controlling 2,4-D resistant 
species. Picloram controls most of 
the weed species controlled by 
dicamba and also is more effective 
on oxeye daisy, and leafy spurge. 
Picloram is useful for spot treatment 
of deep-rooted perennials such as 
leafy spurge or hard-to-kill woody 
species such as ash or bracken fern. 
Picloram persists longer in soil than 
2,4-D and is more hazardous to 
broadleaf crops and ornamental 
plants. Extra care should be taken 
to avoid drift or application to non
target areas such as open water or 
drainage ditches. Picloram is a 
restricted use herbicide. Read the 
product label before applying 
picloram or any other pesticide. 

Glyphosate (Roundup) can also 
be used in pastures for spot treat
ment of most annual and perennial 
weeds. Since glyphosate is non
selective, treatment should be 
limited to small problem areas with 
hard-to-kill weed species. Wiper or 
rope wick applications to taller 
species allow for more selective 
weed control and reduce application 
costs. 

All livestock must be removed 
before application of glyphosate and 
pasture cannot be grazed for 14 
days following application. Dairy 
cattle must be excluded from 
pastures sprayed with MCPA, 
2,4-D and/or dicamba or picloram 
for a period of one to three weeks af
ter normal rate applications.•Length 
of time for excluding dairy animals 
depends on particular herbicide 
formulation and rate used. Restric
tions are printed on the product 
label. There are no restrictions on 
2,4-D or MCPA for beef animals, 
except 2,4-D treated hay cannot be 
harvested for 30 days after treat-



ment. Dicamba treated hay cannot 
be harvested for 37 to 90 days 
following treatment depending on 
the rate of application. Beef animals 
must be removed three days prior to 
slaughter from pastures recently 
treated with picloram and thirty 
days prior to slaughter from 
pastures treated with dicamba. 

High rates of dicamba, up to 8 
pounds per acre, can be used for 
spot treatment of 2,4-D resistant 
weeds such as bracken fern, poison 
ivy, blackberry, leafy spurge and 
water hemlock. However, at these 
high rates, dairy cattle cannot be 
grazed for 60 days after application 
and hay cannot be cut from treated 
areas for 90 days. See label for high 
application rate instructions. 

Acknowledgement: Portions of this 
article were adapted from materials 
prepared by Drs. Beverly R. Durgan 
and Jeffrey L. Gunsolus, Extension 
Weed Control Specialists, St. Paul 
Campus. 

RESEARCH FUND 
KICK-OFF PLANNED 
The "kick-off' dinner or picnic for 

the North Central Experiment 
Station Research Fund Committee 
will be held on the Station lawn the 
night of July 16. This is also the day 
of the Station Visitors Day. 
Featured speakers will be Dr. Vern 
Freeh, Vice President of Public and 
International Affairs with Land 0 
Lakes and Dr. Dick Sauer, Vice 
President of the Institute of 
Agriculture, Forestry and Home 
Economics. As of this writing a 
definite time has not been set. Din
ner will be catered but the price has 
not been set. 

This is an opportunity for friends 
of the North Central Experiment 
Station to participate in the future 
research of the Station and to have 
an enjoyable evening. It never rains 
on this day, but in case it does; a 
"rainproof' shelter will be provided. 
For further information, contact 
Margaret Matalamaki at 
218-326-6521 or Robert Nyvall at 
218-327-4490. 

The information in this publication 
is for educational purposes only. 
Reference to commercial products 
or trade names is made with the un
derstanding that no discrimination 
is intended and no endorsement by 
the University of Minnesota is im
plied. 

Elfectiveness ol herbicides on major weeds in grass pastures. 

HERBICIDES 

Dicamba 
(Banvel) 

Glyphosate 
(Roundup) 
MCPA 

Picloram 
(Tordon) 
2,4-D 

F G F G G F G G G F F G F G F F G G G G F G G G G G P F G 

G G F G G G G G G G G G G G G G G G G G F G G G G G G G G 

F F P G G F G F F P P G F G P F G N F F N N F G F F N F P 

G G F G G G G G G G G G G G G G G G G G G G G G G G G G G 

F F p G F F G F F P F G F G P G G N F F P F F G G G N G F 

G =Good, F =Fair, P = Poor, N =No control 

Table !rom: ·Durgan, Beverly R. and Jellrey L. Gunsolus. 1987. Cultural and Chemical 
Weed Control in Field Crops. University of Minnesota Extension Service 
Bulletin No. AG·BU-3157. 

SELECTIVE SHOPPERS CHOOSE 
MINNESOTA GROWN 

David L. Trinka 
Grand Rapids grocery shoppers 

preferred Minnesota grown 
blueberries over Michigan 
blueberries by a 2 1/2 to 1 margin in a 
test market comparison. Fruit of the 
half-high blueberry cultivar 'North
blue' was harvested, graded and 
packaged at the North Central Ex
periment Station. Clean high 
quality fruit was packed into pint 
containers and covered with a 
cellophane wrapper sporting a Min
nesota Grown label. 

Pints of Minnesota and Michigan 
blueberries were displayed side-by
side on supermarket shelves during 
the three-week test period. Both 
packages were comparable in ap
pearance. Blueberries sold at three 
different retail price levels, 89¢, 
$1.49 and $1.79 per pint, reflecting 
an increase in the wholesale price of 
blueberries as the season 
progressed. Few differences in con
sumer buying habits were noticed at 
the lowest price level. However, 

CHEMICAL AIDS continued 
15 lb I ton for 20 to 25 percent 
moisture hay to 30 lb/ton at the 30 
to 35 percent moisture range. Two 
drawbacks to the use of propionic 
acid are its unpleasant odor and its 
corrosive effect on equipment. 

As with chemical conditioners, 
the economics of using propionic 
acid can be difficult to evaluate and 
may be marginal at best. Under 
some conditions, however, the 
savings from reduced field and 

strong consumer preference for the 
Minnesota product was evident at 
each of the two higher prices. 

These results tell us consumer ac
ceptance of Minnesota grown 
blueberries is very good. A steady 
supply of an attractively packaged, 
quality product is necessary to 
maintain the market share. When 
customers are given the choice bet
ween two comparable products at 
the same price, they will choose the 
freshest one. 

Health conscious consumers are 
interested in sources of nutritious, 
low-calorie food. National consum
ption of blueberries, as well as other 
fresh fruit and vegetable crops is on 
the increase. Minnesota grown 
produce is worth seeking out; 
whether it is at a pick-your-own 
farm, roadside stand, farmers' 
market or the local supermarket. 
When freshness counts, shoppers 
choose Minnesota grown. 

storage losses can much more than 
pay for the costs of applying the 
material. 

Perhaps the best preservative, in 
terms of both performance and 
economics is anhydrous ammonia. 
However, because of a number of 
serious safety related concerns 
associated with this product, it is 
not expected to be widely used as a 
hay preservative unless procedures 
can be developed to alleviate these 
concerns. 



SUPERINTENDENTS REPORT Nashwauk. Members of the ad
visory committee represent 
agricultural producers, banking, 
soil conservation, extension service, 
forestry, tourism and horticultural 
interests. 

The winter has been extraor
dinarily busy. As of this writing, 
spring is definitely here and station 
personnel are busy preparing for the 
summer plot season. Graduate 
school and 15 years of professional 
experience is inadequate 
preparation for being a Superinten
dent of a branch experiment station. 
As an example, much time was 
spent this winter with legislators 
defending our capital request for our 
land purchase and new all-purpose 
building to be built on the land. I 
would like to thank Representative 
Loren Solberg and Senator Bob 
Lessard for their efforts. They went 
the extra mile to help out. A 
highlight of the winter was visit to 
the station by Governor Perpich and 
Commissioner Jack DeLuca of the 
IRRRB. 

Our committees formed of con
cerned local citizens continue to be 
very active. The North Central Ex
periment Station Research Foun
dation is composed of hard-working 
people who have already devoted a 
lot of time to the station. I would 
like to publically thank these people 
for their efforts. They are Margaret 
Matalamaki, chairperson from 
Grand Rapids; Todd Driscoll with 
the Blandin Foundation from Grand 
Rapids; Jan Evensen from Effie who 
with her husband Tom runs a beef 
farm and logging industry; John 
Suffron, Executive Secretary of the 

COMING EVENTS 
Visitors Day, Thursday, July 16, 

all day 
Research Fund Kick-Off Picnic, 

Thursday evening, July 16 
Horticulture Night, Wednesday. 

August 26, 4 to 7 p.m. 

Everyone is welcome to attend all of 
our scheduled events. 
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Minnesota Forestry Association 
from Grand Rapids; Loren Solberg, 
state representative and school 
teacher from Bovey; Bob Frick, 
school teacher from Grand Rapids 
and an alumni of the North Central 
School of Agriculture; Bart Heitke, 
dairy farmer from Mora; Harold 
Kosbau, grain and vegetable farmer 
and agriculture supplier and 
businessman from Grand Rapids; 
Dave Radford, retired Ag Extension 
Agent from Cloquet; and Max 
Fulton, head of Blandin Forest 
Management, Grand Rapids. The 
purpose of the committee is to sup
port the research mission of the 
University of Minnesota North Cen
tral Experiment Station by raising 
funds through gifts, grants and 
other sources. 

The 15-member advisory com
mittee for the North Central Ex
periment Station met April 1. The 
advisory committee was established 
several years ago to advise the ex
periment station on research and 
related agricultural or other needs, 
to transmit to the experiment 
station the opinions and interests of 
various interrelated segments of 
agriculture and to encourage sup
port from the legislature and other 
sources for the research and 
programs of the North Central Ex
periment Station. Members of the 
advisory committee are Jim 
Berkeland, Aurora; Rick Blodgett, 
Baudette; Russell Carter, Park 
Rapids; Diane Felde-Finke, 
Carlton; Lyle Gustafson, Black
duck; Bart Heitke, Mora; Frank 
Kosbau, Aitkin; Mike Latimer, 
Grand Rapids; Lois Nelson Lewis, 
International Falls; Robert 
Marquiss, Brook Park; Myron Mid
thun, Deerwood; Emma Olson, 
Esko; Craig Pross, Marcell; Dave 
Radford, Cloquet and Elsie Yuhala, 

Our hiring of a new research 
forester is finally drawing to a close. 
Interviews will begin this month and 
we hope to have a person on the 
Station in September if not sooner. 

Our beef herd has had a suc
cessful spring with over 40 calves 
born so far. The drier weather and 
new class 5 laid down in the beef lot 
has helped but major credit must be 
given to Ray Steffen, beef animal at
tendant and Bill Creamer, junior 
scientist in animal science. 

The station helped I;tost the Min
nesota Guernsey Breeders 
Association annual meeting in April 
and Joe Rust, Bill Creamer, Ray 
Graupmann, Terry Hanson and 
Todd Hammerlund had the dairy 
herd and barn "looking good." 

Our beef herd is currently being 
used for an internal parasite study in 
cooperation with Merck. The dairy 
herd is involved in a cross breeding 
study with Holsteins. Dr. Les Han
sen and Dr. Joe Rust are involved in 
the latter study. 

Remember our summer Visitors 
Day on July 16. We would also like 
to see as many of you as possible 
here for the Research Foundation 
"kick-off' dinner I picnic. 

ADDRESS CORRECTIONS 
REQUESTED 

If your address is incorrect, please 
correct it on the label and return the label 
to us. The post office has forms to change 
your address if you are moving and want 
to continue to receive this free pub
lication. 

Do you know anyone who would enjoy 
receiving the NORTH CENTRAL QUAR
TERLY? Send their name and mailing 
address to us and we will add them to our 
circulation list. 

Second-class postage paid at Grand Rapids, Minnesota 
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This is Your Invitation to: 

VISITORS DAY, THURSDAY, JULY 16, 1987 
The annual Visitors Day at 
the North Central Experiment 
Station will be held on Thursday, 
July 16. Research in agronomy, 
Forestry, horticulture and 
wild rice will be featured on the 
morning program. Special 
tours and open houses will be 
featured in the afternoon. 

9:00 - 11:00 WAGON TOURS 
OF YOUR CHOICE 

Agronomy Research Plots 

Horticulture Research Plots 

Tree Improvement Nursery 
and Shiitake Mushrooms 

Wild Rice Research Plots 

Visitors are invited to tour 
the livestock projects and 
facilities and visit various 
exhibits and clinics between 
tours to the research plots. 

Morning tours begin at 9:00a.m. 
and continue to 11:00. Visitors 
can choose from individual tours 
lasting about one and one-half 
hours. 

11:00- 1:00- NOON LUNCH 
available on campus 

All Day - Exhibits and 
Clinic (Bring your questions) 

Weed-Disease-Insect Clinic 
Livestock Area Open House 
University and Community 

College Information 

Visitors who arrive before 
10:00 a.m. should have an 
opportunity to tour two areas. 
In each of the morning tours 
selected research projects will 
be discussed by University of 
Minnesota staff members from the 
North Central and St. Paul 
campuses. 

1:15-3:00 AFTERNOON 
PROGRAM-CHOOSE ONE 

Ash as a Lime and Fertilizer 
Source 

Forestry Management Research 

Animal Science Research
Swine, Beef Dairy 

Blueberry Feasibility Tour 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Wild Rice Research 
Selection to increase non-shattering 

trait 
Genetic nursery 
Chemical control of burreed 
Fungicide screening to control 

brown spot 

Morning Tour-Agronomy 
Research 

Birdsfoot trefoil harvest 
management 

Tall Fescue for stockpiled pasture 
Alternative legume species 
Small grain varieties 
Alfalfa variety development and 

nematode 
Legume and legume/grass mixtures 

Afternoon Tour-Agronomy 
Ash as a lime and/or fertilizer 

source for alfalfa 
Ash as a fertilizer for corn and oats 

Morning Tour-Horticulture 
Research 

Day neutral strawberries in raised 
beds 

Planting dates for day neutral 
strawberries 

Strawberry cultivar evaluation 
Cultural trials with cauliflower and 

broccoli 
Intense management of bell pepper 

in raised beds 
Evaluation of pepper, sweet corn 

and cole crops 
Annual flower and chrysanthemum 

variety trials 

Afternoon Tour-Horticulture 
Blueberry feasibility planting, see 
the results of winter protection 
studies. Cultural management and 
disease and bird control will be 
discussed. 

Blueberry cultural practices 
will be discussed during the after-
noon blueberry tour. 

Morning Tour-Forestry 
Research 

Tree Improvement Nursery 
varieties of conifer and hardwood 
species are evaluated for hardiness. 
growth characteristics, survival rate 
and disease and insect problems. 

Shiitake mushroom feasibility. 

Growing Shiitake mushrooms on 
five Minnesota species of logs. 

1\fternoon Tour-Forestry 
Research 

See various aged plantings along 
the tour route with examples of 
management such as thinning, site 
preparation and woodlot 
management for fuelwood and other 
forest products. A ski and hiking 
trail has been developed through 
our woodlot. 



VEGETABLE AND SMALL FRUIT PRODUCTION WITH SYNTHETIC MULCHES 
David K. Wildung 

During the last few years there 
has been renewed interest in the use 
of synthetic mulches to improve 
production of small fruits and 
vegetables. I say renewed interest 
because early work at the University 
of Minnesota using black or clear 
polyethylene was conducted by 
Dr. R.E. Nylund between 1957 and 
1970 with tomatoes. I continued 
this work using slitted clear poly 
with sweet corn and potatoes and 
row covers and plastics on the vine 
crops between 1972 and 1976. In
terest declined with high cost of 
petroleum in the late 1970s. Now in 
the 1980s poly films as well as a 
whole group of new products are 
available to improve production. 

Most commercial growers and 
gardeners have mulched their 
growing crops at one time or 
another. Use of straw, sawdust, 
wood chips, pine needles, poly 
films, etc., are only a few samples. 
What are some of the reasons you 
would want to use a mulch in 
growing your crops? 

Perhaps the oldest reason for the 
use of mulches is weed control. Use 
of black poly on the ground excludes 
light and thus weeds will not grow. 
Likewise organic mulches are used 
to smother weed growth. Improved 
weed control reduces the need for 
cultivation which in turn may 
eliminate mechanical damages to 
the root systems of the growing 
crop. However, weed growth is 
greatly enhanced when clear poly is 
used. A weed-free field of herbicides 
will probably be necessary when 
using clear poly. 

Mulches are also used to conserve 
moisture and nutrients. The area 
covered by mulches generally holds 
moisture better than areas not 
mulched. Trickle irrigation systems 
are commonly used under poly 
mulches. With corn and potatoes 
we found much better utilization of 
nitrogen with poly mulches because 
there was less leaching during wet 
seasons under poly. 

Depending upon the type of 
mulch used, it can either warm or 
cool the soil. Organic mulches 
generally cool the soil and often can 
reduce early season growth. Alum
inum paper mulches reflect the 
sun's rays and likewise keep the soil 

cooler. However, in northern Min
nesota we usually need to increase 
soil temperature, especially in the 
early spring. Maximum soil war
ming can be obtained by using clear 
poly. Black poly results in soil tem
peratures warmer than bare soil but 
cooler than clear poly. 

By far the greatest advantage to 
usinu synthetic mulches in our 
climcste is to speed maturity and 
early production. We have seen up 
to two weeks earlier maturity on 
swee1t corn by using clear poly com
pared to bare soil. With seeded 
crops like sweet corn you can speed 
seed germination, early plant 
growth and ultimately, maturity. 
With peppers, use of poly row 
coven has speeded early transplant 
devellopment and led to 7-to-10 day 
earliter production of ripe fruit. If 
you <:an get to the market ahead of 
your competition you will enjoy a 
price advantage. Earlier production 
by using poly may allow you to grow 
two c:rops a year from the same area 
such as we did last year with broc
coli and cauliflower or it may allow 
you 1to grow a better quality, later 
maturing cultivar such as would be 
possiible with sweet corn. 

Along with earlier production, in
crea!>ed yields are also quite com
mon when using poly mulches. We 
were: able to increase sweet corn 
yield by an average of 12 percent 
with clear slitted poly. Potato 
production was likewise increased 
by 16 percent using clear slitted 
poly. Similar yield increases have 
been noted with cucumber, musk
melons, squash, tomatoes and pep
pers .. 

Mulches have also been used to 
advantage for winter production. 
Org;11nic mulches (straw, leaves, 
sawdust, pine needles, etc.) have 
long been used to protect her
bacE!ous perennials and the root 
systt~ms of tender woody plants. 
Clear polyethylene row covers have 
been used by strawberry growers in 
Wisc:onsin, Illinois and Michigan to 
wintt~r protect their crop. In 1985 
we began evaluating several types of 
row covers to winter · protect 
blueberry plants. Clear poly, white 
poly, Reemay, Agronet and 1/8-
inch nylon net materials have been 
usedl along with mounding snow, 

straw cover or burlap covering. Af
ter two very different winters (1985-
86 with a lot of early snow; 1986-87 
with very little snow), it appears 
that row covers are more effective in 
winter protecting plants than 
protecting plants with straw or 
burlap. Row covers such as 
Reemay, Agronet or nylon mesh net 
allow blowing snow to filter through 
the cover and actually seem to cat
ch and hold snow which is 
especially important during winters 
when light snow occurs. Clear or 
white poly works well in protecting 
blueberry plants, but when the snow 
melts the environment under the 
poly can rapidly heat up on sunny 
days. This heating will cause the 
plants to begin growth earlier 
making them more vulnerable to 
spring frosts. The benefits of these 
row covers for winter protection 
look promising. 

Other reported benefits of 
mulches have been for wind protec
tion, frost protection (to 4 degrees F 
advantage) and insect protection 
(especially with floating row 
covers). However, if bees are 
necessary for pollination, row 
covers have to be removed during 
blossoming time to allow for 
pollination and fruit development. 

Several new products have been 
developed that are becoming quite 
popular for vegetable and small fruit 
production. Reemay (DuPont), 
Agronet (Kimberly-Clark) and Agryl 
(International Paper) are but three 
of these new products. They are 
synthetic polyester products that 
are lighter weight and cooler than 
polyethylene. Wind and snow can 
move through them and they can be 

Peppers grown In raised beds. 



laid on the plants without support. 
Some of the products come in up to 
84-foot wide pieces and are called 
floating row covers. Another new 
type of mulch is a sprayable foam. 
It is a waterbase latex material that 
can be sprayed on the ground to the 
desired thickness and offers many of 
the advantages listed for other 
mulches. Technology and ap
plication techniques for these new 
materials are still very new and 
there will likely be dramatic 
changes in the next ten years. 

Whether or not you should use 
one of these mulches depends on 
several things. Use of mulches, 
while beneficial, is expensive and 
very labor intensive. The cost
benefit of their use must be carefully 
considered. Their value often will 
be different during different seasons. 
Their value seems to be greatest in 
cooler areas such as ours and 
greatest during seasons that are 
cooler than average. Generally 
their greatest value seems to come 
from use on high value crops where 
earlier production, a better quality 
product or increased yield can be 
obtained. 

Research with trickle irrigation, 
polyethylene mulches, row covers, 
and raised beds is being conducted 
at North Central Experiment 
Station this summer. Visitors will 
have an opportunity to see how 
these materials can be used in a 
growing situation. 

The information In this publication Is for educational pur
poses only. Reference to com mercia/ products or trade 
names Is made with the understanding that no 

discrimination Is Intended and no endorsement by the 
University of Minnesota Is Imp/fed. 

Robert Nyvall 
Once again much has happened 

on the Station since the last Quar
terly. You may recall 200 acres of 
land was purchased almost 2 years 
ago because of the loss of rented 
land, specifically the Sisler proper
ty, and the increased research 
demands put on the Station. This 
land was being purchased by in
come funds generated by the 
Station. This placed on economic 
hardship on the Station since these 
funds are normally used to fund 
ongoing research. However, thanks 
to the efforts of Representative 
Loren Solberg and Senator Bob 
Lessard this years legislature ap
propriated $75,000 to be used for 
purchase of the land. This frees up 
funds to once again be reinvested in
to research. Our sincere thanks go 
to Loren and Bob who spent many 
hours to obtain this appropriation. 

An additional point about this 
land purchase; although the land 
technically goes off the tax rolls, the 
University continues to make an 
annual payment to the county in lieu 
of property taxes. This payment 
equals the amount paid in taxes. 
Therefore, no loss in taxes occurs 
because of University ownership. 

Although it is not completely of
ficial I would like to announce that 
Dr. Howard Hoganson will be 
joining our staff at the Experiment 
Station. Dr. Hoganson is a forest 
researcher whose area of expertise 
is economics. Dr. Hoganson comes 
to us from Virginia Polytechnic In
stitute after spending 3 years with 

the Forest Service and obtaining his 
PhD from the University of Min
nesota. His area of work will in
clude the application of economics 
and operations research techniques 
to forestry related problems. Dr. 
Hoganson is married and has one 
daughter with another child due in 
July. He will be joining our staff 
sometime in August. We look for
ward to his joining us. 

Another piece of extremely good 
news, the Station has been suc
cessful in obtaining a grant for 
$340,000 from the Blandin Foun
dation. Part of this money will be 
used to fill a position in marketing 
and business management for 3 
years. Such expertise is sorely 
needed in this part of the state 
where we can experiment with 
growing things but we also need to 
know how to sell them. Hopefully 
the person in this position will work 
with marketing fruits, vegetables, 
animals and forestry products. 

Don't forget our Visitors Day on 
July 16 beginning at 9:00a.m. Also 
I am encouraging everyone to at
tend our "kick-off' picnic for the 
North Central Experiment Station 
Research Fund beginning at 5:00 
p.m. on the same day. Enjoy a 
Duke Skorich picnic barbeque and 
hear Dr. Verne Freeh of Land 
O'Lakes and Dr. Dick Sauer, Vice 
President of the University of Min
nesota Institute of Agriculture. 
Forestry and Home Economics. 
Every one who is interested in the 
research station and research 
benefiting northern Minnesota is 
urged to attend. 

YOUR INVITATION TO KICK-OFF BARBEQUE 

This is an invitation to join the 
University of Minnesota North Cen
tral Experiment Station Research 
Fund. We are inviting you to join us 
at Visitors Day on July 16, begin
ning at 9:00, and remain to attend a 
Duke Skorich barbeque picnic at 
5:00p.m. Speakers at the barbeque 
will be Dr. Verne Freeh, formerly 
with the University and presently 
Vice President of Public and Inter
national Affairs with Land O'Lakes, 
and Dr. Dick Sauer, University of 
Minnesota Vice President. 

The North Central Experiment 
Station Research Fund has been 
organized and administered by 
citizens concerned with research 

that will benefit northern Min
nesota. The barbeque will provide 
an opportunity to learn more about 
the Research Fund and to enjoy a 

time of sharing with persons who 
are involved and interested in the 
Station. We look forward to seeing 
you! 

PLEASE RETURN TO: NORTH CENTRAL EXPERIMENT STATION 
RESEARCH FUND, 1861 Highway 169 East 

Grand Rapids, MN 55744 

___ Number of people attending barbeque. 

___ Amount enclosed. (The barbeque will be $5.75 per person.) Tickets 
will be held at the registration table. They will not be mailed. Make 
check payable to UNIVERSITY OF MINNESOTA. 

___ We will pay on arrival. Please reserve tickets for us. 

Signed ___________________________________________ __ 

Mailing Address 



COMING EVENTS 
Visitors Day, Thursday, July 16, 

all day 

Research Fund Barbeque, Thurs
day , July 16, 5:00p.m. 

Hort Night, Wednesday. Aug. 26, 
4 to 7 p.m. 

Dairyman's Day , Tuesday, Jan
uary 12, 1988 

Beef Cow-Calf Day. Wednesday , 
January 27, 1988 

Small grain variety plots are always a popular stop Weed-Disease-Insect clinic at Visitors Day . 
on the morning agronomy tour. Elring your problems . 

The public is invited to attend all 
events scheduled. 

Examples of management research and woodlot 
The tree improvement nursery is a stop on the management practices will be seen on the after-
morning forestry tour. noon forestry tour. 

Blueberry cultural practices will be discussed dur
ing the afternoon blueberry tour . 

Ash as a fertilizer/lime source will be featured on 
the afternoon agronomy tour. 

HORT NIGHT 
AUGUST 26 

You are invited to North 
Central Experiment Station 
Horticultural Night on Wed
nesday, August 26 . Walking 
tours of the horticulture area 
will be conducted between 
4:00 and 7:00 p.m. 

Wild rice research includes 
variety development, cultural 
practices and disease control. 
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Forest Scientist takes up post at North Central 
Howard M. Hoganson, a new assistant 

professor in the University of Minnesota 
Department of Forest Resources, is now on 
staff at the North Central Experiment Sta
tion, where he is conducting research for 
the department and the Minnesota 
Agricultural Experiment Station. 

Hoganson is responsible for developing 
and conducting research on quantitative 
aspects of forest management, including 
economic analysis and silvicultural alter
natives. A major portion of his research will 
involve the development and testing of 
computer models for analyzing the infor
mation obtained from recent inventories of 
the forest resource of Minnesota. He will 
serve as an important link between the 
faculty and staff of the College of Forestry 
and the forest management activities ongo
ing in northern Minnesota. He will help 
teach and advise students in the Depart
ment of Forest Resources and travel fre
quently between Grand Rapids and the 
main campus in St. Paul. His research will 
complement the current research program 
at the University of Minnesota Cloquet 

Forestry Center where the research focus 
is more on the biological aspects of 
forestry . Alan f=! . Ek, head of the Depart
ment of Forest Resources , said Hogan
son's research will play an important role 
in understanding Minnesota's timber sup
ply and forest management options . 

Hoganson c:ame to the University of 
Minnesota from Virginia Polytechnic In
stitute and Sta.te University, where from 
February 1986 until this summer, he taught 
courses in forestry resource management 
and economics and helped to develop a 
research program in those areas . Before 
going to Virginia Polytech , he had served 
since November 1981 as a principal 
economist in Duluth, Minnesota for the 
USDA Forest S,ervice North Central Forest 
Experiment Station . 

A Minneapolis native, Hoganson has a 
Ph.D. in forest management from the 
University of Minnesota, a M.S . in opera
tions research ·from the University of Min
nesota, a M.S. in forest management from 
the University of Washington and a B.S. in 
forest science from the University of Min-

nesota. Hoganson and his wife Esther and 
two daughters are residing in the Grand 
Rapids area. 

Wild Rice Harvt:~st Research 1987 
This is to update readers on changes 

that have occurred in the direction of the 
university's wild rice harvest research pro
gram since an article on this subject last 
appeared in this publication in November, 
1984. Co-leaders of this research are Dr. 
Cletus Schertz with the Agricultural 
Engineering Department on the St. Paul 
Campus and this writer. 

To recap previous reports, modern-day 
efforts to grow wild rice in man-made pad
dies began in Minnesota in the 1950s. To
day, Minnesota produces about 25,000 
acres of cultivated wild rice . A major turn
ing point in the industry occurred in the late 
1960s with the introduction of plant types 
with improved shattering resistance. This 
development led not only to rapid growth 
in acreage but also to a change in harvest 
methods from the use of multiple-pass 
mechanical pickers to one-pass harvesting 
with specially modified direct-cut grain 
combines. Unfortunately, wild rice has a 
number of plant characteristics that make 
it among the most difficult crops to harvest 

James J. Boedicker 
effectively with a grain combine. These in
clude high moisture content of grain and 
plant material at harvesttime, nonuniform 
plant height, uneven grain ripening and, 
despite greater shattering resistance, high 
susceptibility of ripe grain to being lost in 
winds and rain storms. Problem areas ad
dressed in previous research have includ
ed harvest timEIIiness, combine gathering 
and discharge losses and their reduction, 
and performance of combine threshing and 
grain separatio'n components. Over time, 
growers have t>ecome more aware of the 
need to closely monitor combine perfor
mance; and ha1rvest losses appear to have 
declined across the industry from levels 
observed in th1a late 1970s. 

By 1986, something had occurred to 
bring considerable changes in Minnesota 's 
wild rice indusltry. Production of wild rice 
in California had increased dramatically in 
1985; and prit:es, which had remained 
relatively stable for a number of years, 
declined sharply. This decline, coupled 
with a further increase in planted acreage 

in Californ ia in 1986, made it more impor
tant than ever that Minnesota growers 
become as cost efficient as possible in all 
aspects of production, including harvest
ing. In response, harvest research was 
redirected toward the development of pro
cedures to aid growers in fine-tuning com
bine performance to achieve the best 
possible economic compromise between 
quantity and quality of harvested grain . 
Because of the substantial risk of heavy 
crop loss from shattering and other causes, 
Minnesota growers typically harvest while 
a considerable portion of the grain on the 
plants is still immature. Unfortunately, a 
combine is less effective in separating 
lighter, less mature grain from straw and 
chaff than it is in separating mature grain . 
Any combine adjustments made to try to 
save more of the less mature grain almost 
invariably result in more nongrain plant 
material also being sent to the combine 
grain tank, thus increasing growers' cost 
for processing (parching, dehulling , etc.) 

continued on page two 



Wild Rice continued from page one 
which must be charged against the value 
of the finished (processed) product. 

One of our objectives over the last two 
years has been to develop procedures to 
rapidly estimate quality (recovery percen
tage and grain size distribution when pro
cessed) of freshly harvested wild rice. 
Several possible methods for obtaining a 
quick, on-site estimate of recovery percen
tage have been tested, including a " den
sity" method used by some in the industry, 
but results to date have been somewhat 
mixed. Better progress has been made in 
developing laboratory-like procedures with 
which we can now produce results on both 
recovery and processed grain quality in 

about two hours from the time of sampling. 
Another objective has been to demon

strate the effect of combine adjustment on 
quantity and quality of harvested grain, and 
hence, on harvest profitability. Field tests 
performed with growers combines in the 
1986 and 1987 harvest seasons showed as 
expected that as green yield is increased 
in response to changes in combine adjust
ment, recovery percentage decreases and 
processed yield increases but at a decreas
ing rate as losses approach zero. By 
assigning realistic dollar figures for pro
cessing costs and the value of various size 
catagories of processed grain, the range 
of most profitable combine operation can 
readily be determined. 

A necessity in using such an approach 
to optimally adjust a combine in the field 
is some way to measure yields at various 
combine settings. In our tests, yields were 
determined with a weigh wagon (a grain 
wagon equipped with load cells) . This 
wagon perhaps could be made available 
to growers in the 1988 season on a limited 
basis. 

Procedures to accurately access quali
ty of green rice could also be of value in 
other ways. One is to permit "on the spot" 
sales of green rice based on quality. 
Another is that it could permit processors , 
who now keep rice from different growers 
separate at the processing plant, to mix this 
rice and thereby improve plant efficiency. 

What are those crawling things in my wild rice harvest? 
Henry J. Schumer, Wild Rice Plot Coordinator 

Those of us who participate in the an
nual harvest of wild rice from Minnesota's 
lakes and rivers are well aware of the large 
number of "bugs" or "worms" that ac
cumulate on the bottom of a canoe along 
with the sought after rice harvest. So 
noteworthy are these creatures that a con
versation with a harvester will almost 
always include a comment on the worm in
festation for the year. In fact, in extremely 
infested stands, the whole pile of wild rice 
appears to develop legs and begin moving 
around in the canoe. This report will take 
a closer look at these unwanted additions 
to the rice harvest, where they come from, 
and something about their life cycle. 

The culprit most often referred to is a 
small catepillar type worm commonly call
ed the " wild rice worm " or scientifically 
known as Apamea apamlformls (Guenee). 
Its life cycle is ideally suited to that of the 
wild rice plant. 

At harvest time when the rice worm is 
most noticeable and annoying, it is actual
ly in the final phases of the larval stage of 
an adult wild rice worm moth . Typical 
worms at this time are between their fourth 
and seventh instar. An instar is a growth 
period after molting; the rice worm has 
eight instar stages. 

As the rice crop begins to diminish, shat
ter and fall back into the water around the 
end of August or the first part of Septem
ber, these seventh instar larvae migrate to 
higher ground. They overwinter in the soil 
of riverbanks or bore into the stems of wild 
rice and other plants. After lying dormant 
during the winter months, the larvae e
merge sometime in May, feed for a time, 
molt to the eighth instar and pupate dur
ing June. 

The pupal stage lasts about three weeks 
during which time the caterpillar is trans
formed into a small gray-brown moth. The 
adult moths emerge from the cocoon in late 
June to early July and feed mostly on the 
flowers of common milkweed. This is also 

about the time when wild rice heads are 
beginning to emerge from the leaf sheaths, 
destin1ad to become nesting sites for a new 
generation of rice worms. 

Tho female moth lays her eggs, any
where from 2 to 150 per floret, in the emp
ty hull:s of wild rice seeds. After 8 or 9 days 
the eggs hatch providing a new generation 
of larvae that first feed on the developing 
kernel, in the hull, then eat their way 
throu~Jh the hulls. At this stage, the small 
worms migrate to other rice heads either 
by floating on the water and climbing up 
a rice stalk or by spinning a web that per
mits them to be carried by the 
wind 1to other plants. 

Damage to the rice crop will 
occur after the larvae become 
estab ~ished in a rice head. 
While nestled among the bran
ches 10f a panicle, they spin a 
silky mat to further protect 
themselves from the elements 
and c:ontinue to feed on the 
devel10ping rice grains. Injury 
to the• rice plant is evident by 
the wlh ite starchy worm excre
ment and ruined kernels . 
Feeding and molting will con
tinue until mid September 
when once again overwinter
ing sites are chosen. 

There are some control measures which 
can be employed by commercial wild rice 
growers, such as an application of 
malathion at a one pound per acre rate . 
This will control about 87 percent of the 
worm infestation. 

But there doesn't appear to be much 
hope for a reduced wild rice worm popula
tion in the natural stands. Only seasonal 
fluctuations due to weather conditions will 
slightly influence the number of rice worms, 
because the life cycle of the insect is too 
closely matched to that of the wild rice 
plant. 

Losses caused by the wild 
rice worm are probably greater 
than the combined losses of all 
other pests on wild rice. 
Through research at the Uni
versity of Minnesota on com
mercially grown paddy wild 
rice, it has been determined 
that one larvae in every pani
cle would reduce yields by 11 
percEtnt. In natural stands this. 
would mean that each rice 
worm is eating 11 percent of 
the grain produced in the rice 
head where it is living. 

Wild rice panicle, provides food and nesting site for wild 
rice worm. 



Brand X or Brand Y 
D.avid L. Trinka 

Assistant Extension Specialist, Blueberry Project 
Which blueberries do you like better? 

That was the question asked participants 
in a fresh blueberry taste test this summer 
in Grand Rapids. Grocery shoppers were 
asked to taste samples of Northblue, a half
high blueberry released by the University 
of Minnesota, and either Patriot or Bluejay, 
highbush blueberry cultivars. Participants 
were also asked what factors had the big
gest influence on their buying decisions, 
what type of blueberry products they 
bought most often, and whether or not they 
would patronize a pick-your-own blueberry 
operation . 

The purpose of this survey was to find 
out how the tastebuds of the average 
supermarket shopper would react to the 
flavor of half-high blueberries. Would the 
consumer view them as substandard quali
ty? Comments about color, texture and ap
pearance were also welcomed. The taste 
test gave us an opportunity to listen to the 
opinion of the final authority, the customer. 

Northblue, the half-high blueberry, has 
quite a large berry size. The highbush 
blueberry selected for comparison was also 
large, so bias related to this characteristic 
was eliminated . Both blueberry cultivars 
were displayed in small paper containers 
which were not labeled. Participants were 
not informed of the identity of the sample 
fruit until the test was over. 

One hundred twenty-six people were in
terviewed. Seventy-one percent in the 
survey group were women. Ten percent of 
the women were less than 30 years old, 45 
percent were 30 to 50 years old and 45 per
cent were over 50. Twenty-nine percent of 
the survey group were men. Twenty-five 
percent were less than 30 years old, 25 per
cent were 30 to 50 years old and 50 per
cent were over 50. 

On the basis of taste alone, 63 percent 
of the survey group chose Northblue, 31 
percent chose the highbush cultivar, and 
6 percent gave them equal flavor ratings. 
When participants were asked if they pur
chased more fresh or processed blueber
ries , 85 percent indicated they bought more 
fresh , 9 percent bought more processed, 
2 percent bought an equal amount and 4 
percent said they didn 't buy blueberries. 

When qtJestioned about deciding be
tween freshness and quality or price, 82 
percent of the women and 86 percent of the 
men said they put more value on freshness 
and quality than price when buying 
produce . 

The survey participants were asked if 
they would patronize a pick-your-own 
blueberry farm. Seventy-five percent of the 
women and 74 percent of the men said 
they would pick their own blueberries if 
there was a blueberry farm nearby. Those 

who stated they were unable to pick blue
berries did say they would buy preharves
ted bluebernies if they were locally grown. 

The surve1y was successful in providing 

researchers with some unbiased evidence 
that half-high blueberries are a good quality 
blueberry which consumers identity as be
ing superior to the highbush. 

Minnesota Grown blueberries displayed by Trinka 

Dlairymans Day - January 12 
Be4ef Cow-Calf Day - January 27 

Programs of interest to dairy and beef 
cow-calf prodlucers will be held at Grand 
Rapids on Tuesday, January 12, and 
Wednesday, Jlanuary 27, respectively. Both 
programs willl be held in the Itasca Com
munity Colleg•e Davies Hall Theater and are 
sponsored bll the North Central Experi
ment Station, Department of Animal 
Science and the Minnesota Extension 
Service. 

The general theme of the Dairymans 
Day on January 12 will be " Maximizing 
Your Future Profitability in Dairying. " 

Coming Events 
Dairymans Day 

Tuesday, January 12, 1988 
Beef Cow-Calf Day 

Wednesday, January 27, 1988 
Visitors Day 

Thursday, July 21 , 1988 
All School Class Reunion 

Saturday, July 23, 1988 
HorticulturE~ Night 

Wednesday, August 31 , 1988 

Topics of presentations will include test 
management and mastitis, new agricultural 
technology and its effect on profitability and 
cow profitability with emphasis on use of 
DHI information such as the impact of high 
somatic cell count, conception rate and 
heat detection. 

Topics to be discussed at the Beef Cow
Calf Day on January 27 will include con
trol of flies and other insects, use of 
estimated breeding values, sire selection 
and similar tools used in selection and herd 
health. 

All School Class Reunion 
The All School Class Reunion for North 

Central School of Agriculture students will 
be held on Saturday, July 23, 1988. This 
year the alumni committee is extending an 
invitation to all former employees, teachers 
and staff to join in the reunion . The reunion 
will be held at the Sawmill Inn in Grand 
Rapids, with a social hour at 5 and dinner 
at 6 p.m. 

Anyone who has suggestions to improve 
the reunion is asked to contact the alumni 
association president. Tom Carpenter, at 
the North Central Experiment Station . 



Superintendent's Report - Robert Nyvall 
As I looked over the last few Superinten

dent's Reports in the Quarterly, I noticed 
that I usually start by saying "once again 
much has happened." Well, once again, 
there has been a great deal of activity since 
the last Quarterly. This has been a good 
summer at the Station in many respects. 
It has been an exceptionally good year for 
forage production and silage. This has 
been partly due to the good weather we 
have had. For someone who has to watch 
the budget, it gives a good feeling that we 
do not need to purchase extra hay. 

Our field days were well attended. Ap
proximately 450 people attended our sum
mer visitors day and about 200 people at
tended the horticulture night. The people 
attending the kick-off barbeque for the 
Research Fund were well fed and heard 
short but inspiring speeches by Dr. Vern 
Freeh, Vice Pesident of Land O'Lakes, and 
Dr. Dick Sauer, Vice President of the 
University of Minnesota Institute of 
Agriculture. 

would like to take this opportunity to department. In Tom's absence Kay 
welcome Dan to his new position and Darin Sargent assumed his duties as well as her 
to the Station. own as junior scientist in horticulture. Kay 

Utilizing the grant received from the put in some long days and we are grateful 
Blandin Foundation, committees have for her extra effort. 
been formed to search for a marketing and The Hauser property is slowly but sure
business management specialist and a ly looking like a research station. Besides 
post doctorate to work on plant breeding research plots that have been established 
for wild rice. Both positions will be for a by Dr. Dave Rabas and Russ Mathison, a 
duration of two and one half years. Dr. permanent fence has been installed 
Dave Wildung is the cochair for the around portions of the property. 
marketing position and Dr. Dave Rabas is Finally, by the time this is published 
the chair of the search committee for the there may be snow on the ground. I would 
wild rice position. We hope to have both like to take this opportunity to invite 
positions filled by spring. everyone to use the cross country ski trail 

I'd like to welcome Tom Carpenter back located on the Station. The trail is about 3 
to work after a prolonged absence. Tom in- miles long and will be groomed. This 
jured his back last spring and underwent distance is just about right for a short outing 
surgery to correct the problem. The back through our beautiful forest area. 
has mended and Tom is his usual en- All the faculty and staff at the North Cen
thusiastic self, supervising the field plots tral Experiment Station wish you and yours 
and many other activities in the horticulture Joyous Holidays. 

e 8 

~~:!>-e:~~ >~ 5 Fe:,s<:: >;~s~ 
Warmest Seasons Greetings 

from the 
Faculty and Staff 

of the 
North Central Experiment Station 

Dr. Howard Hoganson, our research 
forester is now on board. A more complete 
write-up occurs elsewhere in the Quarter
ly. Welcome Howard. We have had other 
personnel changes during the last few 
months. Bill Creamer, junior scientist in the 
animal science department resigned to at
tend graduate school at Montana State 
University. We wish him and his wife Pat
ty (and their boa constrictor) all the best. 
Taking Bill's position as junior scientist is 
Dan Brown. Dan formerly held the position 
of animal attendant in our swine barn. Dan 
brings much experience with him; having 
formerly worked at North Dakota State 
University and at the Station for about 2 
years. Dan and his wife Clara and their 
daughter Jamie will be residing in one of li!..A'-._ ... 
the houses on the Station. Our new animal ------------------------------
attendant working in the dairy barn is Darin 
Huot. Darin originates from the Crookston 
area and has several years experience 
working with dairy animals. Darin and his 
wife Nancy will be residing in the other 
animal attendant house on the Station. I 
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