
UNIVERSITY OF MINNESOTA 
l,; 1994 

The North Central Quarterly 
Published by t:he North Central Experiment Station 

GRAND RAPIDS, MINNESOTA NOVEMBER 1994 VOLUME 64 NUMBER 4 

Blueberry Winter Prote«::tion Demonstration (1989-1994) 

One of the biggest problems facing 
commercial blueberry producers in Min
nesota is winter damage and its effect on 
plant growth and fruit production. The use 
of row covers over the plants that act as a 
l:>1lOW catch and prevent wind desiccation 
is a possible method of improving fruit pro
duction by reducing winter damage. There 
are many types and weights of fabrics that 
can be used. The objective of this study 
was to demonstrate the effect of row cov
ers for winter protection on the growth and 
yield of Northblue half-high blueberry plants. 
This was a non-replicated study with 6 
plants per treatment. 

Methods: Row covers were applied over 
the plants in November and removed in 
April. Treatments and year of use were: 

Control, Not covered (CON): 1988-1994; 
every winter. 
Kimberly Farms Freeze Cover (FC) 1.5 
ozlyd2

: 1988-1994; every winter. 
Kimberly Farms Row Cover (RC) 0.6 ozlyd2: 

1988-1994; every winter. 
Reemay Row Cover (RE) 0.6 ozlyd2: 1988-
1994; every winter. 
1/4" Bird Netting (BN): 1988-1994; every 
winter. 
Lutrasil 17 (L 17) 0. 5 ozlyd2

: 1990-1994; 
every year. 
Lutrasil 30 (L30) 1.0 ozlyd2

: 1990-1994; 
every year. 

Summary of 1989-1993 Seasons: All 
row cover treatments have resulted in greater 
production than the control. The heavier 
products such as the freeze cover (1 .5 oz. 
per square yard) have also resulted in 
greater production than the lighter prod
ucts. The worst production year, 1991, fol
lowed a winter that had temperatures reach
ing -35" F three times in December with 
only about 10 inches of snow protection. 
That winter also had 40" F temperatures 
in early February followed by sub-zero tem
peratures later. The plants probably had 
dehardened only to be damaged by the 
colder temperatures that followed. 

IDavid K. Wildung 

1993-941 Winter Conditions: Excellent 
snowfall of c>Ver 70 inches fell during the 
winter with almost 50 inches during No
vember-Janulary. Snow depths ranged from 
9-12 inches in December up to 20 inches 

from mid-January to mid-February. During 
this time most of the plants were fairly well 
covered. The winter also was colder than 
average with winter minimums reaching 
-40" F or lower on five days. Snow melt 

Table 1. Blueberry Winter Protection Ratings -1994 

9/7/94 

Treatment Hardiness Bloom Crop Vigor Height Spread 

N Sulate 8.0 7.8 7.8 7.2 62 99 
Freeze Cover 8.8 8.5 8.3 7.7 79 120 
Row Cover 8.0 6.8 7.7 7.7 64 100 
Reemay 7.7 6.2 7.3 7.8 57 91 
Woven Plastic 8.8 7.8 6.8 7.8 56 100 

Bird Net 7.8 6.7 7.7 7.5 70 98 
Lutrasil17 7.5 6.7 5.5 8.0 68 97 
Lutrasil30 7.8 6.0 5.7 9.0 70 106 
Control 5.0 5.7 6.5 7.2 52 96 

Hardiness, bloom, crop and vigor ratings are on a 1 to 10 scale with 1 being poorest 
and 10 being best. Height and spread were measured in centimeters. 





Table 2. Cumulative Blueberry Winter Protection Yields 

Pounds l~er Plant 

Treatment 1989 1990 1991 1992 1993 1994 Average 

N Sulate 6.2 6.2 
Freeze Cover 4.7 3.5 2.6 6.0 5.8 7.1 5.0 
Row Cover 5.2 3.3 2.7 2.6 6.1 6.7 4.4 
Reemay 5.4 3.3 2.7 2.7 5.3 5.5 4.2 
Woven Plastic 4.2 4.2 

Bird Net 5.8 2.4 1.7 3.2 5.2 6.1 4.1 
Lutrasil 17 1.1 4.7 5.8 4.0 3.9 
Lutrasil 30 2.1 2.7 4.7 5.0 3.6 
Control 2.1 3.0 1.9 3.4 3.7 4.6 3.1 

Table 3. Blueberry Winter Protection Economic!» (Products used more than 1 Season) 

Average/Year Lbs/Acre Product2 

Over Cost 
Treatment Lbs/Plant Lbs/Acret Control Per Acre 

Freeze Cover 5.0 7750 2945 $2215 
Row Cover 4.4 6820 2015 1195 
Reemay 4.2 6510 1705 1490 
Bird Net 4.1 6355 1550 1050 
Lutrasil17 3.9 6045 1240 485 
Lutrasil30 3.6 5580 775 1450 
Control 3.1 4.805 --- 0 

'Assumes a plant spacing of 7ft x 4ft = 1550 plants per acre. If your spacing is differ
ent you can modify the table to match your spacing .. 

2Estimated product cost per acre. Consider a 1 year life expectancy for row covers and 
4 years for bird net. This cost estimate does not in,clude the cost of installation or re
moval. 

and spring warm-up were average with no 
unusual cold periods. The early deep snow 
resulted in less than average winter injury 
and above average fruit production. 

Summary: While row covers will in
crease production, the major question re
mains if they are cost effective. Product 
availability changes frequently and costs 
can vary greatly. Your price can vary with 
roll width and length. Shop around for the 
best prices. Wider width covers will cover 
more rows and usually take much less la
bor per row to apply. Multi-use such as 
moving floating row covers from blueber
ries to strawberries or vice versa would re
sult in more cost effective use of the cov
ers. Heavier weight products, while more 
expensive, also result in greater produc-

tion . All floating row cover types are 
more :subject to tearing on blueberry 
plants that have sharp branches - espe
cially Ulnder windy conditions. It is proba
bly not realistic to consider using the same 
floatinn row cover more than one season 
on biUE!berries. One of the unknown effects 
on long term production is continued 
gradua1l winter injury to unprotected plants. 
Over time continued winter injury, even 
slight, may result in less potential produc
tion. Gontinued covering of plants with row 
covens could very well result in larger 
strong•er plants with greater total produc
tion p<)tential. Each grower will have to 
considler their own specific situation and 
decid1~ if row covers are cost effective 
for their operation. 

Carol and Dan Carey display retirement cake 
at NCES employee lunch honoring Dan in July. 

Cattlemen's Shortcourse 
A cattlemen's satellite shortcourse 

is being offered every other Tuesday 
evening at 8:00 p.m. in the classroom 
at NCES. The program is being pre
sented from South Dakota State Uni
versity through the cooperation of the 
Minnesota Extension Service and the 
University of Minnesota. Speakers from 
various states cover different topics at 
each session. Some programs offered 
are December 20, Winter Cow Feed
ing; January 3, Business Management; 
and January 17, Bull Selection. The 
programs will continue through April 
11 . For more information contact Dan 
Brown at NCES or Dave Hyland at the 
Itasca County Extension Office, 218-
327-2849. 



Diseases on Cultivated Wild Rice in 1994 

Several diseases appeared on culti
vated wild rice during the summer of 1994. 
The weather conditions also tended to be 
very favorable for disease conditions with 
wet, warm weather occurring through July 
and part of August. The leaves of wild rice 
plants normally appear to be heavily spot
ted; however, it was not know for certain 
what diseases were present. 

This summer the progression of dis
eases was studied weekly at four sites lo
cated at Aitkin, Clearbrook, Grand Rapids, 
and Waskish from late April until harvest. 
The purpose was to determine what dis
eases were present at what time of the 
growing season and where the causal or
ganisms of these diseases survived. Ulti
mately this information will be used to con
trol the most important diseases 

The first disease to appear was caused 
by a fungus that infected the floating leaves 
and is called stem canker. However de
spite first appearing on the leaves the great
est injury is thought to occur later in the 
growing season as stems become infect
ed. This disease also occurred on the up
per leaves later in the growing season at 
certain sites. This is the first known report 
of this disease occurring on aerial leaves 
of wild rice. 

As the first aerial leaves appeared oth
er diseases became prominent. A disease 
called anthracnose which is known to be 
common on lake and river wild rice in Cana
da was a common disease at several of 
the sites. The symptoms of the disease are 
numerous, tan lesions that may become a 
half inch or larger in size. Little is known of 
where this disease survives or overwinters 
but it is likely in infected residue within a 
field. Additionally, little is known of the dam
age anthracnose causes. However, it can 
be speculated that this disease reduces 
the yield of wild rice plants. 

At the same time as anthracnose was 
occurring, a disease called bacterial leaf 
streak was causing large lesions that were 
several inches long. Bacterial diseases in 
general, regardless of the plant infected, 
are favored by wet weather. Rain splash
es or otherwise carries the bacterial cells 
onto the leaves of the plants where they 
enter the plant through the stomates or 
through injury caused by wind "whipping" 
the leaves about. Bacterial leaf streak is 
caused by bacteria that are commonly found 
on residue, live plants, and in soil. Un
doubtedly this disease also reduces yield 
but there is no means of control. 

Robert Nyvall 
As the growing season progressed, 

brown spot and spot splotch became more 
noticeable. Previously, these two diseases 
were considered as one disease consid
ered the most important and destructive of 
cultivated wild rice. However, because they 
are caused by two different organisms with 
different life cycles that affected control 
measures. A fungus called Bipolaris oryzae 
is considered to cause brown spot and a 
different fungus called Bipolaris sorokini
ana is the cause of spot blotch. The fun
gus Bipolaris sorokiniana causes a simi
lar disease on all small grains and is con
sidered a major pathogen of oats, barley, 
and wheat. Bipolaris oryzae causes a sim
ilar disease of white rice. Scientists at the 
International Rice Institute in the Philip
pines call brown spot of white rice "the poor 
farmers disease" because it occurs in fields 
that are poorly fertilized. However, on wild 
rice grown in Minnesota, brown spot oc
curs equally on well and poorly fertilized 
fields. 

A study has begun on where the causal 
organism of brown spot survives our Min
nesota winters. This information will be 
used to study alternative control measures 
to expensive fungicide applications. Pre
liminary research indicates that even though 
this fungus causes diseases of tropical or 
semi-tropical plants it has little difficulty sur
viving below zero temperatures in residue 
if the residue is not covered by water. Ad
ditionally the spores of the fungus survive 
in dry soil, regardless of what the temper
ature is. 

Because Bipolaris sorokiniana is a 
common fungus that infects several plants 
in northern Minnesota, it was expected to 
occur first and indeed it did. Leaf spots 
caused by this fungus were detected as 
early as the floating leaf stage and started 
to become prominent on the aerial leaves 
of plants at some sites in early July. This 
fungus has little problem overwintering as 
it survives in the residue of several grass
es and small grains. The fungus was eas
ily isolated from grasses growing on field 
dikes and from wild rice residue that was 
not covered by water. 

As the growing season progressed to 
harvest time, brown spot and spot blotch 
lesions occupied more and more of the leaf 
surfaces until finally about one third of all 
leaf spots were one of these two diseases. 
Brown spot appears to be a more serious 
disease than spot blotch later in the grow
ing season but spot blotch occurs earlier 

and does damage to wild rice plants earli
er in the season. 

Finally as the season ended, another 
leaf disease called eyespot became more 
evident, particularly on the flag leaves of 
plants. The disease is thought to occur 
throughout the growing season but was 
masked or disguised by other, more com
mon, diseases. Generally eyespot is not 
considered an important disease but the 
large concentric lesions symptomatic of 
this disease may cause confusion to a grow
er who has applied fungicide to control 
brown spot and spot blotch, making him 
believe the control has been ineffective. 

The last disease to be concerned about 
that has the most importance as harvest 
begins but can be seen as the seed forms 
is called scab. Scab is an important dis
ease of wheat. The causal fungus called 
Fusarium has the potential to produce tox
ins that are harmful to animals. Scab of 
wild rice was "discovered" for the first time 
on wild rice last year; however, this is a 
common disease on other small grains. 
Fusarium spp. also cause a common stalkrot 
and ear and kernel rot of corn. Therefore, 
it was not considered a surprise to find this 
disease on wild rice. As the seed was form
ing during July and August, tan or light col
ored florets, compared to healthy dark green 
ones, were noticed on plants at all sites. 
Generally no seed would form or it would 
be light colored or once seed had formed 
it would "shatter" and fall to the ground. At
tempts to isolate the causal organism showed 
that less than one percent of harvested 
grain was infected. Attempts are currently 
underway to isolate the causal organism 
from processed grain. However, it is sus
pected that infected seed either falls to the 
ground and is not harvested or the high 
heat used in the processing of grain kills 
the organism. 

Season's 

C§reetings 

from 

9'ortb ceentral 

'Employees 



News from North Central NSCA Alumni News 
David L. Rabas, Hetad Tom Carpenter 

The fall season has brought the usu
al rush of activities to the North Central Ex
periment Station. The farm crew is busy 
with late fall forage harvest and attempt
ing to complete field work before freeze 
up. Maintenance staff are busy getting ve
hicles and equipment ready for winter and 
trying to stay ahead of day to day repairs. 
A major effort is underway to complete fenc
ing, water supply, feed bunk and handling 
pens at the south beef farm in time for win
ter research activities. 

This year's growing season was an
other "normal" Minnesota summer. Spring 
planting went well and then the floods came. 
11 .65 inches of rain fell in June to break 
the all time record for rainfall in any month 
at our station. Frequent rains in June and 
July delayed first crop hay harvest until ear
ly August on a couple of fields. We need 
to consider a bunker or trench silo at the 
south farm to avoid these harvest delays. 

Summer temperatures were good, es
pecially compared to the previous two years. 
Small grain and corn yields in areas where 
flooded soils were not a problem were ex
cellent. Fall conditions have been good and 
we look forward to another normal year in 
1995. 

Four candidates for the beef cow calf 
faculty research position were interviewed 
in early November and we are hopeful a 
new Animal Scientist will be on staff some
time soon. Research emphasis in this po
sition will center on forage based livestock 
systems. We expect the grazing systems, 
forage quality and forage utilization re
search conducted in in this position will 
benefit both beef and dairy producers in 
our state and region . 

Congratulations to Dan Brown, assis
tant scientist in the livestock research area, 
for being selected to receive the 1994 Out
standing Civil Service award. Jim Ander
son, Kay Sargent and Jim Boedicker were 
on the selection committee. Dan was rec-
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Dave litabas, NCES Head, left; Dan Brown 

ognized for the extra effort he has made 
to maintain the animal science research 
program in the long interim between the 
retirement of Joe Rust, our research fac
ulty arlimal scientist and the selection of 
his replacement. Dan worked with St. Paul 
based scientists to conduct a number of 
very successful research efforts. He is also 
recognized for his effective management 
of the station's livestock herds. All of our 
livestock employees deserve credit for the 
extra Etffort they made to insure a smooth 
transiti1on during the phase out of the dairy 
reseanch program and for assisting in main
tainin~l a productive 
researc:h program with 
limited staff and re
souroes the past three 
years. 

Hi, Everyone! I would like to thank all 
those that were able to attend another All 
Class Reunion. I guess I can say it was 
Bigger and Better than the last one. We 
had 140 for the banquet with 149 alumni 
and guests registered-up 6 from July of 
1991 . 

We had a vote, remember? We are 
going to get together again on July 22 of 
1996 when the station holds its 1 Ooth birth
day. Dr. Rabas and I have talked it over 
and the station would like to celebrate their 
1 Ooth birthday with us. That means it should 
be a great get together. I made reserva
tions with the Sawmill Inn for the down
stairs room because it is larger. So mark 
that date down, it is only about 20 months 
away. I am hoping I will be able to show 
off something of interest to everyone again 
in 1996 in the Grand Rapids area if we can 
fit it in . We will more likely follow the ex
periment station agenda for that day. 

At the alumni meeting in July we re
placed three committee members, Tom 
Hopkins, Willie Ahonen and Bud Lacher 
with two new members, John Rahko and 
George Villebro. Other committee mem
bers are Jim Dethloff, Lonnie Ross and me. 

Remember to send me alumni news 
for publication in this column. 

Planning will be
gin shortly for our 
Centelnnial Celebra
tion in .July 1996. Sug
gestions for programs, 
activities and other 
events; relating to the 
station's centennial 
are wE~Icome. 

Taken at All Class Reunion by North Central School of Agriculture flag
pole memorial. Pictured left to right: Tom Carpenter '62, Archie John
son '36, Paul Dow '49, Paul Warble '40, Don Oyster '40 and Conrad 
Nelson '37. 
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