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Last Issue of the 1~997-98 Minnesota Crop News Season 
This is the last issue of Minnesota Crop News for 1997-98. If you have not sent in your renewal fonn for 
the 1998-99 season, please do so as s:oon as possible. The 1998-99 season begins February 13, 1998. 

You can find the subscription form in the October 17'b issue. 
Thank you for your interest in our newsletter. If you have suggestions on ho tl'm~iytP.FOve em"' 

newsletter, please feel free to write us. OOCL.JI~: ... .r r J 

Thank you. 

MAP, JDAP, and the Tooth Fairy sr. PAuL cAMPus LI:3R:.r. • .:s l 
For years, diammonium phosphate (18-4~5-0), It is true that these ctry pro ucts will produce 
frequently abbreviated as DAP, has been used to hydrogen when added to the soil. Tilis hydrogen is 
supply phosphate in fertilizer programs for Mione- produced when ammonium is converted to nitrate. 
sota crops. Recently, monoammonium phosphate The small amount of hydrogen produced by use of 
(11-52-0), abbreviated as MAP, has been used more reasonable rates of phosphate, however, has no 
frequently to supply needed phosphate. The measurable effect on soil pH. 
availability of the two materials in the fertilizer Differences in amounts of nitrogen added with 
market place has raised some questions about the each product are relatively small. For example, a 
agronomic effectiveness of the two materiials. rate of about 86 lb. DAP per acre would be needed 
Several are asking if these two products have to supply 40 lb. pp

5 
per acre. A rate of 77 lb. 

different effects on crop production. MAP per acre would be needed to supply 40 lb. 
The water solubility is essentially the :same for P

2
0

5 
per acre. This rate would also supply 8 lb. N 

both dry materials and the phosphorus in both 
materials is equally available for crop use. It is 
possible, however, to measure a differenc~! in pH 
when these materials are dissolved in water. The 
pH of a saturated solution of MAP will be about 
4.0. By contrast, the pH of a saturated solution of 
DAP will be approximately 8.5. This diffil~rence is 
important only from an academic standpoint. 
When the saturated solutions are added to the soil, 
the soil pH is not changed. Soils are highly buff
ered materials and are quite resistant to changes in 
pH. 
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MAP. DAP/continued 

per acre. A difference of 8 lb. N per acre, when 
the two products are compared, will not have any 
effect on soil pH. Therefore, don't expect any 
measurable differences in soil pH if MAP is 
substituted for DAP in a fertilizer program. 

There is always interest in reducing the pH of 
calcareous soils. This is especially true when 
soybeans are grown. There have been some 
suggestions that uptake of phosphorus and micro
nutrients by soybeans might be improved if a very 
acid zone was created in the soil near the seed. A 
starter fertilizer might be used to create this zone. 

To follow this idea, studies were conducted on 
highly calcareous soils of the Red River Valley 
using fluid fertilizers which had a widely different 
pH. One fluid material was made from 10-34-0 
and 12-0-0-26 (ammonium thiosulfate). The pH 
of this mixture was about 5.4. The other fluid 
material was made from urea. phosphoric acid, 
and sulfuric acid. The pH of this mixture was 
near 0. Both materials were applied in a band 
near the soybean seed to supply 50 lb. P20 5 per 
acre. Zinc sulfate and iron sulfate were added to 
both fluid materials at rates needed to supply both 
1 lb. zinc and 1 lb. iron per acre. The effective
ness of these two fluid materials was determined 
by measuring uptake of phosphorus, zinc, iron, 
and yield. 

The information gathered from this study is 
summarized in the following table. As might be 
expected, uptake of these micronutrients increased 
when they were added to both fertilizers (data not 

shown). The pH of the fertilizer, however, had no 
effect on uptake of phosphorus, zinc, and iron. 
The uptake of phosphorus did increase when 
phosphate was applied in the starter fertilizer. 

Effect of pH of a fluid fertilizer on uptake of phosphorus and 
micronutrients by soybeans and soybean yield. 

Fertilizer Uptake* 
Used Yield Phosphorus Iron Zinc 

bu./acre ---------oz./acre --------

none 30.5 6.7 0.61 0.042 
conventional 31.2 7.8 0.68 0.042 
very acid 31.2 8.1 0.76 0.046 

* all data are averages from four locations. 

There was no effect of phosphate fertilization 
on yield. The results of this study conducted over a 
period of two years show that the use of very acid 
fertilizers cannot create enough change in soil pH 
to affect either yield or nutrient uptake. 

If fertilizers with a major difference in pH have 
no effect on yield and nutrient uptake by soybeans, 
it is not reasonable to expect any small differences 
in soil pH caused by the use of DAP or MAP to 
affect either soybean yield or nutrient uptake. 
Therefore, anyone who believes that the use of 
MAP and DAP can have different effects on pro
duction of crops grown on calcareous soils should 
also believe in the tooth fairy. 

George Rehm 

Extension Soil Scientist 

Plant Disease Clinic 
Samples submitted in January included: 
soybean-soybean cyst nematode, SCN identified in Hennepin county for the first time. 

corn-culture for storage molds, Pratylenchus sp nematode (lesion) 

canola-culture for seed decay organisms 
sugarbeet-Aphanomyces sp root rot index testing, soil for Rhizomania testing 

barley-loose smut testing 
potato-soil for Verticillium sp testing 
alfalfa-culture for decay organisms 
geranium-Xanthomonas sp (bacterial wilt) testing 

pansy-ELISA testing for TSWV and INSV 
Sandra Gould 

Plant Disease Clinic 



Dia/U 
Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant diseases, 

insects and wildlife associated with the home environment. Calls from the public are taken at 1-900-988-0500 weekdays. 
A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Strange Weather may Result in Winter Injury 

We're very concerned that our mild fall and early 
winter-followed by a sudden plunge into the deep 
freeze-may result in winter injury to trees, shrubs, 
flowering perennials and possibly even lawns. Com
pounding the problem, in the Twin Cities area any
way, is the fact that there was very little snow on the 
ground when temps began their sharp decline. 

Though most plants we grow here are capable of 
withstanding the extreme cold (minus 22 degrees F. 
in the Twin Cities on January 13), they do much bet
ter when the onset of that cold is somewhat gradual, 
rather than sudden. When temps do drop rapidly and 
there's little snow on the ground to insulate plant roots, 
the stage is set for trouble in spring. 

The most frustrating part of this scenario is that 
there's so little one can do to help. Mulching peren
nials, bulb beds, shrubs and young trees would have 
provided some "insurance" against getting caught with 
low temperatures and little snow protection. But it's 
not feasible to "mulch" the lawn. Newly seeded or 
sodded lawns may be at the biggest disadvantage; 
they haven't yet developed the deep root system that 
would reduce their vulnerability to this strange com
bination of weather phenomena. 

Deborah L. Brown 

Extension Horticulturist 

Spider Mite Control on Houseplants 

Spider mites are a common and quite serious pest of 
houseplants. They are not true insects but are close 
relatives of ticks and spiders. If an infestation starts 
and remains untreated, they can reproduce quickly 
and injure or kill plants. 

Spider mites are very small, measuring only l/50th 
of an inch, and are yellowish or greenish in color 
with eight legs. One of the most common species 
has two distinct spots on it's back and is known as 
the two-spotted spider mite. Close inspection with a 
hand lens will often reveal amber colored eggs, whit
ish cast skins and black spots of fecal material on the 
underside of leaves. You can confirm this by hold
ing a white sheet of paper underneath the plant and 
tapping it to dislodge the mites. If you see small 
moving dots on the sheet, spider mites are the likely 
culprits. 

Spider mites damage houseplants by piercing into 
the leaf tissue and feeding on the sap. An early sign 
of infestation is a mottled yellow "spotting" or dis-

coloration to the leaves. As the mite population grows 
and the damage increases, the plant may actually drop 
leaves. Spider mites expand their territory by mov
ing from leaf to leaf, or plant to plant, by fine web
bing "highways." The webbing is another sure sign 
that the plant is infested with spider mites. 

Spider mites thrive in the warm, dry conditions 
of our homes where they have no natural controls or 
predators. They are often introduced when plants 
are brought indoors for the winter. They can also be 
introduced on new houseplants or even Christmas 
trees and poinsettias. Once they are established they 
can be. spread from plant to plant by physical contact 
or as hitchhikers on our hands or equipment like prun
ing shears and watering cans. Be sure to wash your 
hands and equipment after working with infested 
plants. 

You can control spider mites by the following 
methods. If you catch the infestation early and if the 
plant has large leaves, you can wash the mites off. 
Take a soft, cotton washcloth and dip it into a solu
tion of mild detergent and water ( 112 teaspoon per 
quart) and wipe off the mites. Make sure that you get 
all of the leaves and their underside. 

A second technique is to use a pesticide. One 
option is insecticidal soap. This product can be found 
at any nursery or garden center and comes in a range 
of sizes. Insecticidal soap is very low in toxicity, but 
has no residual effect. The soap is sprayed on the 
infested plant with complete coverage being crucial. 
Because it has no residual, it can be used as often as 
necessary. A true miticide is also available called 
decachlorobis (Pentac). This product is more effec
tive than insecticidal soap. Pentac must be applied at 
least twice 7-10 days apart. Only use these products 
according to the label directions. 

The best control method of all is prevention. In
spect all of the outdoor plants when bringing them 
inside for the winter. Treat them before you bring 
them inside the house if you suspect an infestation. 
Purchase new plants from a respected retailer and look 
at them closely before buying. Make a habit of check
ing your houseplants on a regular basis. It is much 
easier to deal with spider mites early than when they 
become numerous. 

Joseph Pedretti 
Entomology Technician 
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Midwjest Ridge-Till Conference 

The 1998 Midwest Ridge-Till Conferenc:e will be 
held at the Village East Conference Cen1ter in 
Okoboji, Iowa, on January 21. This Conference is 
designed to provide information which will add to 
the profits already associated with the ridge-till 
planting system. The program is designed for 
farmers who are currently using the ridge-till 
system as well as farmers who are considering a 
switch to the system. 

The program is varied. Topics cove~red range 
from Roundup Ready soybeans, to residue man
agement, to the use of large equipment in the ridge
till system. This is a fast moving farme.r-to-farmer 
program. 

For those in the Certified Crop Advilsor pro
gram, this Conference will qualify for the CEU 
units in pest management, soil and water manage-

ment, and crop production. Call Tracey Benson at 
1-800-367-5363 for registration information. 

George Rehm 

Extension Soil Scientist 

Highlights ..... 
Midwest Ridge-Till Conference 
1998 Ag Professional Update 
Small Grain Storage 
Irrigation Water Supplies 
Living Snow Fences Prevents Snow Drifts 
Plant Disease Clinic 
Dial U 

lndianmeal moth 
Poinsettias and Christmas cacti 

12/12197- page 197 



1998 Ag Professional Update 

The 7th Annual Ag Professional Update schedule 
has been set for the week of January 12-16, 1998. 
This program is designed for agricultural product 
dealers, crop consultants, Vo-tech instructors, 
extension educators, and others involved in making 
crop management decisions for their clientele. This 
three and one half hour program will update agri
cultural professionals on the latest research and 
crop production recommendations from the Univer
sity of Minnesota Experiment Stations and Exten
sion Service. Continuing education units (CEUs) 
for Certified Crop Advisors have been applied for 
and will vary between 3.0 and 3.5 for each of the 

Workshop Locations 
DATE LOCATION 
January 12, 1998 

January 13 

Crookston, NW Expt. Station 

Rochester, Best Western Apache 

Morris, WC Expt. Station 

Mankato, Best Western Motel 
Fairmont, Holiday Inn 

locations. Speakers will include state extension 
specialists, experiment station scientists, and area 
IPM specialists. Eight locations across the state 
have been scheduled for this program. 

Early registration is advised to ensure your 
place in the workshop. Preregistration and on-site 
registration will be $30, but attendees are strongly 
encouraged to register early to prevent delaying the 
start of the program. The $30 fee includes coffee, 
refreshment break, and handout materials. To 
request a registration brochure, contact Tracey 
Benson at (612) 624-3708 or (800) 367-5363, or 
EMAIL at tbenson@extension.umn.edu. 

START TIME 
12:30 PM 
12:30 PM 

January 14 
January 15 

January 16 

Little Falls, Courthouse Meeting Room 1 
Marshall, SW State Univ., BA Bldg. Rm 102 
Willmar, Holiday Inn/Conference Center 

8:30AM 

12:30 PM 

12:30 PM 
12:30 PM 

8:30AM 
8:30AM 

Kevin Cavanaugh 

/PM & AG Professional Program Coordinator 

Small Grain Storage 

To properly store grain for the winter months, you 
need to keep in mind at least four things. First, 
make sure your grain is dry enough; (2) manage 
the fines as the bin is filled; (3) cool the grain; and 
(4) check the bins regularly. 

To store wheat for 9 months, it should be at 
14% moisture or less and at 13% or less for more 
than 9 months storage. Insects and mold are less 
active in dry grain. Barley should be about 1/2 
percent drier than wheat. The next thing to be done 
is to manage the fines. Fines usually congregate in 
pockets and restrict airflow, which makes them 
more susceptible to attacks by molds and insects. 
During harvest the combines should be set for 
minimum grain damage and maximum cleaning. 
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Grain augers should be operated slowly and full of 
grain to reduce kernel breakage. The grain could 
also be cleaned before storage to remove fmes. A 
grain spreader can be used to uniformly distribute 
fines throughout the bin or the fines can be re
moved periodically during filling. 

Cool grain also reduces mold and insect activ
ity. At 60 F the activity is significantly slowed and 
almost stops at 40 F. The recommended winter 
grain storage temperature is 25 F in northern 
Minnesota. The time required to cool a bin of grain 
depends on the airflow per bushel provided by 
aeration bins. The minimum rate for farm bins is 
0.1 cubic feet of air per minute per bushel of grain 
in the bin. You must check the temperature of the 



air exhausting from the grain or the grain itself to 
know if cooling is complete. 

The last thing you need to do is check the 
stored grain on a regular basis. Checking the bins 
once a month during cold weather is adequate, if 
the temperature warms up, the bins should be 
checked every two weeks. The grain should be 
probed to check for mold and insects and record 

the temperature at several locations. The fans 
should also be started briefly on cool dry days to 
check the smell of the exhaust air for musty or 
sour odors. 

For more information on good grain storage, 
give me a call at 843-3674 or 1-800-770-7029. 

Curtis N_vegaard 

Kittson County Extension Educator 

Irrigation Water Supplies 

Water supply is the foundation of an irrigation 
system. For sandy-textured soils, it is necessary to 
design an irrigation system to meet a plant's ET 
water needs during peak water use periods to 
optimize the inputs' response, protect yield poten
tial and create a profitable return. 

Minnesota research on field com suggests that 
an irrigation system sized to meet an average daily 
ET of 0.25 inch should adequately prevent plant 
moisture stress in 9 out of 10 years when grown on 
soils' holding 2.5 to 3 inches water (1982 Bergsrud 
et al). Crops like potatoes and other high value 
crops on sandy soils may need an irrigation system 
that is sized to meet an average daily ET of nearly 
0.30 in/day to assure flexibility for the irrigation 
manager. 

The table below lists the necessary pumping 
capacity in gallons per minute (GPM) per acre for 
selective daily ET rates and pumping times. 

Irrigation Pumping Capacity 

Gallons per minute per acre 

Peak ET Pumping hours per day 

inJday 16 20 22 24 

0.15 5.0 4.0 3.6 3.3 
0.20 6.7 5.3 4.8 4.4 
0.25 8.3 6.7 6.1 5.6 
0.30 10.0 8.0 7.3 6.7 

For most irrigation systems its nearly impos
sible to operate 24 hours per day so a careful 
assessment of realistic available labor operating 
time must be made before identifying a minimum 

pumping capacity. Pumping capacities in the table 
are calculated for a center pivot system. 

To estimate the minimum irrigation pumping 
rate (GPM) that is needed for a proposed field site, 
multiple the appropriate pumping capacity from the 
table by the number of acres to be irrigated (i.e. 
100 acres x 6.1 gprnlac = 600 GPM for 0.25 in/day 
peak ET and 22 hr/day pumping). 

If the water supply is not capable of yielding 
this amount, reduce the proposed irrigated acres, 
split fields with a low-water-use and a high-water
use crop, add a second water source, or cancel the 
irrigation project. 

Wells are a good source of water but require 
adequate pump testing after being installed to 
assure that the expected yield is available or iden
tify what is the realistic yield of this well. Pump 
testing by a licensed water well driller is the only 
sound way of determining a well's yield ability and 
how deep the pump must be set to produce a given 
rate of flow. Pump testing takes time and it may 
cost $1000 or more to find out the real yield ability 
of the well and aquifer. 

Pump testing of a new well provides very 
important information that an irrigation designer 
must know before they can nozzle a system and 
select the right pump and power unit for the site. If 
a pump test is not done adequately, an irrigation 
system cannot be expected to operate efficiently or 
be dependable when you need it the most. 

Consultations with one or more local irrigation 
well drillers, area DNR hydrologist, county SWCD 
and other water resources specialists in the area 
may be the most valuable visits during planning for 
a new irrigation system and water supply. 

Jerry Wright 

Extension Engineer 

12/12197- page 199 



Living Snow Fences Prevents Snow Drifts 

Do you remember the snow, wind and drifts 
which occurred in January, 1997? (Most of us will 
never forget!) The budget for snow removal in the 
state of Minnesota (Township/county/state) has 
averaged $113.5 million from 1992 - 1995. In the 
winter of 1996-97, total cost of snow removal 
exceeded $220 million. 

How can we prevent large snow drifting prob
lems in the future? One answer is planting "Living 
Snow Fences." Living snow fences are the planting 
of trees and shrubs specifically designed and 
planted in fields which will trip the snow before it 
can form drifts on roadways. 

An example of living snow fence cost benefits 
in SW Minnesota this past winter is given below: 

Near Redwood Falls, MN, an 8-foot tall shrub 
row (single row) stored 21 tons of snow per lineal 
foot of row. The length of shrub row was 544 feet 
which stored approximately 11,400 tons of snow. 
The average cost of snow removal is $3.00 per ton 
which, in this case, saved over $34,000 in snow 
removal expense to the parallel highway. 

City, County, and State government officials are 
identifying areas where snow drifting occurs on an 
annual basis and considering options to reduce 
drifting to roadways in the future. 

A program in the 1995 Farm Bill (Continuous 
CRP) offers landowners an incentive to establish 
living snow fences in order to reduce potential 
snow drifting problems to roadways. Almost all 
land owners are eligible for this program. One of 
the main requirements is that land must have been 
farmed 2 out of the last 5 years. 

There is no competitive bid process. This 
means that if your land and plan qualify, you have 
a good chance of being accepted in the program. 
One of the best incentives is the price for land 
taken out of production. Land owners are paid 
based on the cash rental rates of the soil types on 
their land. In South Central Minnesota, these land 
cash rental prices can easily range from $90 to 
$110 per acre. Cost sharing up to 50% of the 
planting expenses are also available. 

The living snow fence program is under the 
"Continuous Conservation Reserve Program" 
(CRP) and is offered through the Farm Service 
Agency (FSA) and National Resource Conserva
tion Service (NRCS) offices in each county. 

The main challenges in establishing living 
snow fence planting include, location of tile lines, 
management of broadleaf post-emergence herbi
cides, and potential planting delays in the spring 
due to drifts in the field. With proper planning and 
crop management practices, living snow fences can 
be successful. 

The benefits of this program are more than just 
land owner compensation; they include the benefits 
to neighbor, community, and county residents in 
the areas of safety, aesthetics, economics, and 
wildlife. 

If you think you might have land that may be 
eligible for this program, please call the FSA office 
in your county for an appointment. 

Gary Wyatt 

Watonwan County Extension Educator 

Plant Disease Clinic 
Samples submitted to the Plant Disease Clinic in December included: 
alfalfa-storage molds 
soybean-soybean cyst nematode 
corn-storage molds 
barley-tested for loose smut 
potato-soils tested for Verticillium sp 
canola-seed tested for decay organisms 
sugarbeet-bioassay for Aphanomyces sp root rot soil test for Rhizomania 
poinsettia-powdery mildew, nutrition deficiency 
Chinese evergreen-Impatiens necrotic spot virus (INSV) 
geranium, Asclepsia and begonia tested negative for INSV 

Thank you to everyone who used the clinic services in 1997. Happy New Year! 

page 200 -12112197 

Sandee Gould 

Plant Disease Clinic 



Dia/U 
Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant diseases, 

insects and wildlife associated with the home environment. Calls from the public are taken at 1-900-988-0500 weekdays. 
A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

One of the most common insect pests found in 
homes now is the lndianmeal moth. People typi
cally describe them as small gray and brown moths. 
Moths can be found in all rooms of a home but are 
especially seen in the kitchen. Only the caterpillar 
stage feeds. They consume virtually all types of dry 
food products including cereal, macaroni and other 
pasta, flour and flour products, such as cake and 
pancake mixes, raisins and other dried fruits, nuts, 
crackers, chocolate, spices. They also love bird 
seed, and dry pet food. They have even been found 
in mice baits when they're made from grain! 

Sanitation is the best control. First, check dry 
food for caterpillars and their webbing. When you 
discover the infested product(s), wrap it in plastic 
and throw it away. You can save bird seed or pet 
food (or lightly infested food products), by freezing 
them at oo F for at least four days. You should 
automatically freeze unopened food packages older 
than 60 days, even if insects haven't been seen. 

Store susceptible insect-free food in containers 
with tight lids, such as glass jars or heavy plastic 
containers. You can also store products in the 
refrigerator. Do this especially for items that are 
used infrequently. It is less important to do this for 
food that is eaten on a regular basis. Remove 
crumbs or spilled food to reduce potential food 
sources for Indianmeal moths. Check spice draw
ers, toasters, cupboards and other places where 
crumbs accumulate. Disinfecting counters and 
other places has no effect on these insects. , 

Insecticides are neither practical nor necessary. 
You can't spray caterpillars in food without con
taminating the food. Spraying the moths does not 
eliminate the pests if a food source is present. If 
infested food is thrown away and there is no food to 
lay more eggs, the cycle is broken and the problem 
goes away on its own. 

Although you may find some moths after you 
have cleaned up, that doesn't automatically mean 
there is an infestation. The moths could be from 
caterpillars that have moved out of the infested food 
to make their cocoons. This is why caterpillars are 
sometimes seen on the walls or ceiling. Moths may 
be seen up to four to five weeks without an infesta
tion being present. However, if the problem persists 
longer, keep looking for a food source. 

Jeffrey D. Hahn 

Asst. Extension Entomologist 

A number of callers to Dial U have been con
cerned about their poinsettias and Christmas 
cacti. Although the plants appear healthy, they are 
not flowering as expected. Both poinsettia and 
Christmas cactus have environmental requirements 
that must be met if the plants are to bloom. 

For Christmas cactus, putting the plants out
doors in the shade for summer, and leaving them 
out until night temperatures are consistently in the 
forties, will be very helpful in coaxing the plants to 
bloom. The bright indirect light allows them to 
accumulate the energy they need to flower, and the 
cool (but not freezing) temperatures give them the 
signal to begin forming flower buds. 

Poinsettias; too, benefit from spending summer 
outside. They can be placed in partial to full sun. 
Bring them inside before the night temperatures 
drop below the high fifties to lessen the shock of 
being moved into a warm house. Their signal to 
bloom comes from day length, rather than from 
temperature. They must have at least fourteen 
hours per night of absolute darkness, from early 
October to late November or even early December, 
to form flower buds and the colorful red bracts for 
which they are valued. 

Homes in urban and suburban settings are 
unlikely to have complete darkness at night due to 
streetlights and other outdoor lighting. Even in 
rural areas, people usually have some lights on in 
the house during the early morning and evening. 
So poinsettias must be covered with boxes or 
placed in a dark cupboard or closet for fourteen 
hours each night, then brought back into the light 
during the day. Night temperatures during this 
period must be between 60 and 70 degrees; higher 
or lower temperatures will cause flower buds to 
drop. 

Many people may choose to buy new poinset
tias rather than attempting to bring them back into 
bloom. 

Jill MacKenzie 

Horticulture Technician 
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Harvest During Warm We·ather Could Lead to Corn Storage Problems 
As odd as it might sound, there's a chance that th.e same warm, 
dry conditions that led to excessively dry soybeans earlier 
this fall could actually contribute to spoilage problems in 
stored corn . Because harvest started during fairly warm 
weather and some corn was allowed to partially dry in the 
field, a significant part of the corn crop was put iinto storage at 
temperatures and/or moisture contents that ar(: too high for 
safe storage. 

Any corn that was combined on days when temperatures 
were 60 to 80F and has not been aerated since harvest, is still 
likely to be at its harvest temperature. Corn temperatures of 
60 to 80F are too high for safe storage, because that is near the 
optimum range for molds and insects to grow a:nd reproduce. 
Our target temperature for winter grain storage: in the upper 
Midwest is 20 to 30F. Check your stored corn and if you find 
temperatures greater than 30F, regardless of corn moisture, 
operate aeration fans in late November or early December to 
cool all the corn in the bin to 20 to 30F. 

Besides being stored warmer than normal,, some of this 
year's corn was also stored wetter than normal. To limit mold 
and insect activity, corn that will be sold during winter should 
be stored at 15% moisture, corn that will be !held until the 
following summer should be stored at 14%, and any corn that 
will be kept a year or more should be stored at 13% moisture. 
On a number of farms this year, corn dried quickly to 15 to 
18% moisture in the field and it was placed directly into 
storage without any artificial drying. In some c:ases, farmers 
by-passed gas-fired dryers to save time and money, and to 
avoid the risk of having the corn overdried. (The controls on 
many gas-fired dryers don't work very well wlhen the initial 
corn moisture is less than 18%.) 

In other cases, where farmers used gas-fired dryers during 
warm weather, they ended up with high storagf: moisture be
cause the corn didn ' t lose the normal amount of moisture 
during cooling. Moisture loss during cooling is a function of 
the temperature difference between the hot corn and the 

cooled corn. When the weather is warm, cooling potential 
and moisture loss are both reduced. 

When corn is removed from a gas-fired dryer at a high 
temperature and cooling is delayed or done slowly, you can 
expect a loss of about 0.25 percentage points of moisture for 
each 10 degrees F temperature drop. For example, if you cool 
140F corn on a day when the outdoor temperature is 40F, you 
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Corn Storage/continued 
can expect 100 degrees of cooling and about 2.5 percentage 
points of moisture loss (I 00 divided by I 0 times 0.25 equals 
2.5). So if you unload hot corn from your dryer at 17.59c 
moisture on a 40F day, you should expect to find 15% mois
ture corn cooled to 40F in your storage bin. But on a day 
when it's 80F outside, you'll only lose 1.5 points of moisture 
during slow cooling (60 degrees of cooling divided by 10 
times 0.25 equals 1.5 points) and corn removed from the dryer 
at 17.5% would end up at 16% moisture and 80F in storage. 

If you have warm, wet corn in a storage bin that is not 

equipped for aeration, it would be best to feed that corn or 
move it into an aerated bin as soon as possible. If corn is in 
bins equipped with full perforated floors and large drying 
fans, it might be possible to dry it this fall using unheated 
air, or the corn can be cooled to 20 to 30F. held through 
winter, and drying completed in early spring. Corn in stor
age bins that have low-airflow aeration systems can be cooled 
in late November or early December and held safely until 
spring, but the corn will not dry much with a low airflow per 
bushel and the corn will need to be fed. sold, or dried before 
the weather gets too warm next spring. 

Bill Wilcke 
Extension Engineer 

Value of Corn Stover 
Recently, there have been questions about the value of corn 
stover. Some are interested in buying the corn stalks after 
the combine has harvested the grain. What is the value of 
this by-product of our corn fields? 

The best estimate comes from looking at the value of 
the nutrients that are removed from the field when the sto
ver is sold. Most of the value comes from the nitrogen and 
potassium in the stalks plus a small amount from the phos
phorus. Each dry ton of stover has approximately 13.6 lbs. 
ofN, 3.6lbs. ofP, and 19.7lbs. ofK which have a combined 
value of $6 to $9 per dry ton of stover if today's prices for 
fertilizer are used. If the harvested stover is about 25% 
moisture, then the value of as-is stover would be $4.50 to 
$6.75 per ton on an as-is basis. 

How much stover will a field produce? Figure that the 
corn stover produced is about the same weight as the corn 
grain removed. 150 bushels of corn would weigh about 
8,400 pounds. That means about 4.2 ton of stover is present. 
Plan that you will only harvest 50 to 75% of the total stover 
produced. 

One value that we've left out is the value of the residue 
in conservation compliance. If it's a highly erodible field, 
you might not be able to remove more than 40% and still be 
in compliance next spring. This point should be given seri
ous consideration when selling corn stalks. 

Bruce Schwartau 
Dodge County Extension Educator 

Evaluation of Fertilizer Additives 
Recently, various products have appeared which, if added 
to a fertilizer or applied separately, are supposed to increase 
crop yields. There are various claims for these products. 
These advertising claims generated numerous questions. 
Because of these questions and apparent interest, these prod
ucts were evaluated at two locations in Minnesota. The 
additives which were evaluated were: I) ACA+, 2) Awaken, 
3) Asset PPS, 4) Ami sorb, and 5) a combination of Remedy 
and Achieve. A brief description of the products and associ
ated claims follows. 

ACA+ 

Awaken 

A product which contains nitrogen and zinc. 
The zinc concentration is 8.5%. The use of 
this product is supposed to create a more fi
brous root system which, in turn, should pro
mote moisture and nutrient uptake with sub
sequent increases in growth and crop yield. 

This product has an analysis of 16-0-2 and con
tains unspecified concentrations of zinc, cop
per, boron, iron, manganese, molybdenum, and 
chloride. This product claims to have the yield 
enhancing benefits of ACA plus the benefits 
of the micronutrients. 

AssetPPS This additive has an analysis of 5-15-1 plus 
micronutrients. According to the advertising, 
use of this product should promote a larger, 
stronger root system; greener leaves, stronger 
stalks, and higher yields. 
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Ami sorb 

Achieve 
Remedy 

A product claimed to promote development of 
a more fibrous root system which should en
hance nutrient uptake - especially the uptake 
of monovalent cations. 

0-6-2 
0-0-0, .05% copper, .1 0% iron, .05% zinc (all in 
chelated form) 

Used together, this product combination is supposed to 
aid in sustaining life in the soil, reduce compaction, improve 
soil tilth, reduce soil erosion, raise soil temperatures 3 to 5°, 
release nutrients, and add more disease resistance. 

These products were applied at rates recommended by 
the respective sales personnel at sites in Olmsted County and 
the Staples Irrigation Center. Soil samples were collected 
before planting. Whole plants were sampled in mid-June and 
weighed. Roots were also visually evaluated at this time. 
Grain yields were measured in October. 

The results of the analysis of the soil samples are summa
rized below. 

Soil Property Olmsted Co. Staples 

pH 6.2 6.6 
phosphorus (Bray P1) 13 ppm 30 ppm 
potassium 121 ppm 79 ppm 
zinc .9ppm 

The effect of the various fertilizer additives on early 
growth and yield are summarized in the following table. 



The effect of various fertilizer additives on early growth and yield of corn at two locations in Minnesota. !997. 

Product Olmsted Co Staples 
Treatment Rate early growth yield early growth y1eld 

grams/6plants 6U/A gramS/6plants bUfA 
U of M Rec's 32.0 a 178 a 19.0 a 173 a 
U of M Rec's & ACA+ 20 oz/acre 31.0 a 175 a 18.7 a 165 a 
U of M Rec's & Awaken 2 qt./acre 32.5 a 180 a 25.7 a 168 a 
U of M Rec's & Asset PPS 2 qt./acre 32.0 a 176 a 24.7 a 167 a 
U of M Rec's & Amisorb 2 qt./acre 30.5 a 181 a 19.7 a 171 a 
U of M Rec's & Remedy & 12.8 oz./acre+ 31.5 a 183 a 19.7 a 168 a 

Achieve 1 qt./acre 

* Treatment averages in each column followed by the same letter are not significantly different from one another. 
The University of Minnesota recommendation for the sites. There are small differences in the treat-

Olmsted County site was 150 lb. 7-21-7 per acre as a starter ment averages shown in the previous table. 
and 140 lb. nitrogen per acre broadcast and incorporated be- These differences, however, were due to natu-
fore planting as urea. The University of Minnesota recom- raJ variation within the plot area and were 
mendation for the Staples site was 150 lb. 7-21-7 per acre as not due to the treatment applied. In other 
a starter in combination with a broadcast application of 150 words, the use of the various additives had 
lb. ammonium sulfate (21-0-0-24) and 200 lb. 0-0-60 per acre. no positive effect on corn production. 
These two materials were broadcast and incorporated before Roots were dug and photographed. De-
planting. The nitrogen recommendation for this site was a tailed measurements were not taken. Visual 
split application of 140 lb. N per acre as urea. This nitrogen observation, however, did not substantiate 
was applied at the 6 and 10 leaf stages of development. any major differences in root growth. 

The Remedy and Achieve were broadcast and incorpo- In 1997, the additives evaluated did not 
rated before planting. All other additives were mixed with verify or substantiate the advertising claims. 
the 7-21-7. George Rehm 

The additives used in this comparison had no signifi- Extension Soil Scientist 
cant effect on early growth and yield. This was true for both 

Soybean Disease Information for '98 
The big three of '97 were Soybean Cyst Nematode (SCN), 
Sclerotinia Stem Rot (SSR) and root rots-Phytophthora (PRR). 
Will they repeat in '98? I believe so and some things learned 
in '97 make it even more certain. First, tillage changes over 
the years can result in better conditions for these diseases to 
survive and infect. Second, management by variety/resis
tance is in some situations very limited and in others grow
ers are unwilling or unaware of the potential benefit. And 
third, present production practices are exposing soybean 
plants to additional hazards and/or increasing the opportu
nities for disease to develop. 

Information learned in the last several years indi
cates that one or two years of corn and a SCN resistant line is 
not adequate to reduce risk of SCN in that field. The better 
option is to find a SCN resistant variety that is suitable for 
your farm and use it correctly after SCN is identified and egg 
counts are reduced by rotation to non-hosts. The rotation of 
corn/SCN resistant soybean/corn is not sufficiently effec
tive to continue use of SCN susceptible soybeans in the rota
tion. 

Information gathered this year indicates that some soy
bean seed lots have low levels of Sclerotinia present and that 
these few seeds, while they do not produce a soybean seed
ling, can be completely colonized by the fungus and in lab 
tests produce sclerotia. Some states have reported these scle
rotia can then germinate in soil, producing an apothecia and 
ascospores. Not tested in Minnesota. Even the low levels of 
seed contamination by Sclerotinia we've seen from Minne
sota Crop Improvement seed sources can result in at least 30 
inoculum sites per acre at standard seeding rates. This can be 
one method of infesting sites with "White Mold". 

Samples gathered this year indicate at least the same 
number of Phytophthora isolations were made as in previous 
years. The race determinations are not complete as this is a 
winter project, but a field test indicates a 4.9 B/a advantage 
for a variety with resistance to Race 3 verses resistance to 
Race 1. Other samples indicate that even varieties with resis
tance to Race 3 are showing up with typical PRR. 

Ward C. Stienstra 
Extension Plant Pathologist 

Thoroughly Evaluate Varities of Roundup Ready Soybeans 

Reports of yield drag in Roundup Ready soybeans has pro
ducers concerned about utilizing this new technology for next 
year. Producer testimonies on yield performance has ranged 
from "about the same to significantly lower". 

Yields may be less on Roundup Ready soybeans depend
ing on what variety or the time taken by seed companies to 
properly back cross out undesirable traits of parent material 

possessing the Roundup Ready gene", says Dr. Jim Orf, Soy
bean Plant Breeder, University of Minnesota. Many seed 
companies may have rushed commercial production and not 
back crossed the genetic material enough to recover the com
plete genetic makings of the desired parent material. Nor
mally it takes at least 5 back crosses to recover most yield or 
other desirable genes and obviously maintain the presence of 
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Soybeans/continued 

Roundup Ready gene. One back cross will recover 50% of 
the parent material, two back crosses 75%, three back crosses 
87%, and four back crosses 92%. 

Most of the parent material possessing the Roundup 
Ready gene were of group 3 or 4 maturity material and if 
rushed to commercial production may posses some undesir
able characteristics. 

Producers need to ask seed suppliers questions about 
the breeding program of available varieties. They should 
demand data on different locations for two or more years. 
Varieties should be compared to performance of current va
rieties being offered that don't possess the Roundup Ready 
gene. Orf cautions producers that data for varieties may not 
be what they are actually buying because of the rush of seed 
companies to meet demand of utilizing this technology. He 
believes people only asked if soybean varieties had the 
Roundup resistant gene in the soybeans and not considered 

other agronomic factors when purchasing seed this past year. 
Theoretically, Roundup Ready soybeans should not have 

yield drag if these varieties have been back crossed clean. 
although some plant breeders believe that there might be some 
linkage in the DNA that could reduce yield when back cross
ing the Roundup Read gene in earlier maturing varieties. How
ever, Dr. Orf believes. in the next couple years, performance 
should be much better in Roundup resistant varieties as com
pared to the improvement of the performance in SCN resistant 
varieties this past decade. Roundup Ready soybeans offer 
producers more options in weed control, crop tolerance, and 
other benefits, if properly screened and evaluated. This type 
of technology without question will continue to gain market 
share with improved agronomic traits of varieties. 

Take the time to research the seed companies and ask them 
for the information you need to make a profitable decision this 
coming year. 

Jim Nesseth 
Jackson and Cottonwood Co. Extension Educator 

Clinic Reports 
Samples submitted to the Plant Disease Clinic in Novem
ber included: 

Soybean-Soils for soybean cyst nematode egg counts, 
Sclerotinia sp (White mold) 

Corn-Fusarium sp stalk rot, Pratylenchus sp, Tricodorus 
sp & Xiphinema sp nematode 

Silage & Feed-general mold ID 
Chicory-Colletotrichum sp & Fusarium sp root rot 
Potato--Verticillium sp, Erwinia sp soft rot 

Onion-bacterial bulb rot 
Turf-rust, Drechslera sp leaf spot 
Apple-Cytospora sp (Valsa sp) canker 
Lilac-Rhizoctonia sp root rot 
Alpine currant-Xylaria sp 
Poinsettia-powdery mildew, sooty mold 
Hosta-Impatiens necrotic spot virus, 
Piggyback plant-Impatiens necrotic spot virus 
Orchid-Fusarium sp root rot 

Sandra Gould 
Plant Disease Clinic 

Soils, Fertilizer, and Agricultural Pesticides Short Course 
The 47th Annual Soils, Fertilizer and Agricultural Pesticides 
Short Course is scheduled for December 10-11, 1997 at the 
Minneapolis Convention Center. This program is sponsored 
by the University of Minnesota Extension Service and the 
Minnesota Crop Production Retailers. This program will 
present the latest research information on production infor
mation in soils, fertilizers, and agricultural pesticides. This 
program is intended for those who are employed in the fer
tilizer and pesticide industry, crop consultants, and other 
agricultural professionals. 

Kathleen McNamara 
Minnesota Crop Production Retailers 
1821 University Ave. W. Rm S204 
St. Paul, MN 55104 
(612) 644-6235 

Preregistration is a new option this year. With prereg
istration you can eliminate the wait at the registration table 
upon entering. The $25 fee per person will be the same 
whether one preregisters or pays at the door. This program 
will allow your last opportunity to complete your 1997 
recertification training requirement for categories C and 
D. More details about this aspect of the program are pro
vided in the program brochure. To receive a program bro
chure contact: 

Pat De Steno 
or Univ. of Minnesota Extension Service 

Extension Special Programs 
405 Coffey Hall, 1420 Eckles Ave. 
St. Paul, MN 55108 
(612) 625-5267 or 800-367-5363 

1997 Crop Pest Management Short Course 
The 17th Annual Crop Pest Management Short Course is 
scheduled for November 24-25 at the Earle Brown Continu
ing Education Center, located on the St. Paul Campus. This 
two day short course will have a general session on Mon
day, November 24, followed by a concurrent sessions run
ning on November 25. The program will run from 9:00AM 
to 5:00PM on Monday and from 8:00AM until3:00 PM on 
Tuesday. 
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Brochures for the CPM Short Course can be obtained by 
contacting Tracey Benson, Extension Special Programs, at 
(612) 624-3708 or 800-367-5363. Information on the pro
gram content can be obtained by contacting Kevin 
Cavanaugh, IPM & Ag Professional Program Coordinator, at 
(612) 625-2778 or Ken Ostlie, IPM Coordinator at (612) 
624-9272. 

Kevin Cavanaugh 
Dept. of Agronomy & Plant Genetics 



New Publication Available-
at Corn & European Corn Borer: NCR Publication 602 

Rapid advent of Bt corn has generated basic questions 
about this new pest management tool for European corn borer, 
southwestern corn borer, and other caterpillars attacking corn. 
This 20-page color publication provides an overview of the 
new technology by addressing key questions: 
.I What is Bt corn? 
.I How is Bt corn made? 
.I How does Bt corn work? 
.I What is the best way to use Bt corn? 
.I What is the best way to use Bt corn? 
.I Is Bt corn worth the added cost? 

The prospect of widespread use of this highly effective 
technoloay has raised concerns about European corn borer 
developi~g resistance. As the title indicates, the publication 
also focuses on providing background information on resis
tance and advocates strategies to reduce this possibility. 

The publication was developed with input from over 35 
entomologists representing 20 universities, 8 seed companies, 

EPA and USDA Concepts and key issues are illustrated with 
15 photographs, 7 figures, and I table in a relatively open. 
easy-to-read format. Selective use of technical terminology 
is meant to introduce farmers, and the agricultural profes
sionals who advise them, to key terms they will see used in 
the future regarding transgenic technology. A glossary pro
vides convenient definitions of these terms . 

This publication is now available through county ex
tension offices or can be ordered directly at $3.50 each (I 09'c 
bulk discounts available) plus shipping from the following 
address: 

University of Minnesota 
Distribution Center - 20 Coffey Hall 
1420 Eckles Ave. 
St. Paul, MN 55108-6069 
Or by calling 1-800-876-8636 or (612) 625-5749 

Ken Ostlie & Bill Hutchison 
Extension Entomologists 

Transition Payments and Rental Contracts 
The Agriculture Market Transition Act will govern farm pro- effect, and the Farm Service Agency is not notified of a change 
grams from I997 through 2002. Advance payments will be of farm operators for 1998, the advance payment will be sent 
made on either December 15th or January I5'h each year, de- to the I997 farm operator. The new farm operator will not 
pending on the choice of the farm operation. Final transition receive their I998 transition payment until September 30th, 
payments will be made by September 30th each year. It is and may not receive the entire payment until the 1997 farm 
important that changes in farm operators be reported to Farm operator refunds the 1998 advance payment on that farm 
Service Agency offices by December 1" or January 1" to main- unit. 
tain eligibility for advanc payments. Following are some situ- 3. The landlord is unsure who will farm a farm unit in 
ations that could occur: 1998, or has not finalized the 1998 rental contract by 
I. The same farm operator will be operating a farm unit in January 1 51 ••• 

1998 that operated that farm unit in 1997... .I The landlord should notify the local Farm Service 
.I There is no concern, provided that the landlord and farm Agency that the rental contract is not finalized and that no 
operator signed a Rental Verification Statement at the local advance payment should be made on that farm unit. In that 
Farm Service Agency that extended beyond one year ( 1997) situation, the entire I998 transition payment will be made 
and is effective for I998. Many counties encouraged the sign- by September 30'h. 
ing of seven-year Rental Verification statements to cover all .I If there is currently a one-year Rental Verification Agree-
years of the new Farm Program, I996-2002. In this situation, ment for 1997, this should not be a concern. However, with 
the 1998 advance payments will be made to the farm operator multi-year agreements, the 1998 advance payment will go 
on December 15'h or January 15'h, depending on the date re- to the 1997 farm operator if the landlord does not notify the 
quested. Farm Service Agency Office by December 1 •• of a potential 
./ If the landlord and farm operator signed only a one-year change of farm operators. Again, this may require the previ-
Rental Verification Statement for 1997, they must sign an- ous operator to refund the advance payment before the new 
other form and submit it to the local Farm Service Agency farm operator can receive the entire I998 transition payment. 
Office by December 1" to be eligible for an advance payment 4. A farm operator has several farm units combined into 
on December 15'h and January I" on that farm unit. The entire one farm unit for payment purposes at the Farm Service 
transition payment will be made in the final payment, which Agency ... 
will be paid by September 30, I998. .I There is no concern if all Rental Verification Statements 
2. A different farm operation will be operating a farm unit are multi-year or have been filed at the Farm Service Agency 
in 1998 than operated that farm unit in 1997 ··· Office by December I". Advance payments for 1998 will be 
./ If there is a one-year Rental Verification Statement in e~- made by December 15th or January 15'h. 
feet for 1 ~97' t?e landlord and new farm op.erator must submit .I However, if there are one-year rental agreements in ef-
a new venfication form to local Farm Service Agency Offices feet that are not finalized by January 1" no advance pay-
by December 1" orJanuary 1" in order.forthat far:m operatorto ment will be made on the entire farm uni;. This would also 
receive an advance payment. Otherwise, the entire 1998 tran- likely be true in a multi-year agreement when a landlord has 
sition payment will be made by September 30'h. notified the Farm Service Agency to hold the advance pay-
.! If there is a seven-year or multi-year rental verification ment due to a potential change. 
agreement in effect at the local Farm Service Agency, the land- .I In this situation, farm operators should contact their lo-
lord and new farm operator must notify the local office of the cal Farm Service Agency to separate the farm unit without a 
change by December I" or January I". This will make the new signed agreement from the combined unit. This will allow 
farm operator eligible to receive the advance payments for for timely advance payments on the remainder of the com-
1998. bined farm unit. Otherwise, the entire 1998 transition pay-
./ If there is a seven-year or multi-year rental verification in 
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Transition/continued 
ment will be delayed until September 30m. 
Bottom Line ... 
./ If there are no changes planned for 1998 rental agree
ments and proper documentation has been made with local 
Farm Service Agency offices, don't worry because every
thing should be set for timely transition payments for 1998. 
./ If there are potential changes in farm operators for 1998 
on farm units, try to reach agreement by December I'' and 
notify the local Farm Service Agency Office, to allow for 
I998 advance payments. 
,/ If an agreement for I998 rental contracts cannot be 
reached by January I", notify the Farm Service Agency Of
fice and plan to receive the entire 1998 transition payment 
in September 1998. 
,/ If there are specific questions on changes in rental agree
ments or farm units and required documentation, contact 
your local Farm Service Agency Office. 

MarketTransition Payments on Expiring 
CRP Land 
,/ Approximately 750,000 acres of CRP land in Minne
sota will be going back into crop production in 1998, fol
lowing CRP contract expiration on September 30, 1997. 
,/ Most of these land parcels have returning corn, wheat, 
oats, and barley crop base acres that are eligible market 
transition payments from I998 - 2002. 
,/ Landowners must enroll these eligible crop base acres 
into the Market Transition Program by November 30, 1997 
at County Farm Service Agency offices in order to receive 
transition payments for the next 5 years. 

Some landowners are submitting bids in the current CRP 
sign-up on CRP land that expired on September 30m. The 

current CRP sign-up runs through November 14'h at County 
Farm Service Agency. 
,/ There is no crop base reduction for land entering the 
CRP Program under the sign-up periods as part of the 1996 
Farm Bill, including the current CRP sign-up. 
./ Since expired CRP land would not be under contract 
until March, 1998. if the bid is accepted. the crop base acres 
on this land are eligible to be enrolled in the Market Transi
tion Program for 1998-2002. Landowners must sign-up by 
November 30, 1997. 
,/ Landlords should enroll eligible crop base acres on ex
piring CRP land into the transition program to enhance cash 
rental rates and increase farm operator interest in renting the 
land parcel. 
./ The average market transition payment is approximately 
$30.00 to $38.00 per corn base acre and $20.00 to $25.00 per 
wheat base acre for I998. 
,/ 1998 transition payment rates are as follows: 

• Corn - - - - - $ .36 per bushel 
* Wheat - - - - $ .65 per bushel 
* Barley - - - - $ .27 per bushel 
* Oats - - - - - $ .03 per bushel 

,/ To calculate the estimated market transition payment, 
use the following formula: 

X 

Crop Base 
Acres 

Program 
Yield 

X .85 X 

Payment 
Rate 

Estimated 
Transition 
Payment 

* NOTE: 50 percent of the estimated transition payment will 
be made as an advance payment on either December 15, 
1997 or January 15, 1998. The final payment will be made by 
September 30, 1998. 

Kent Thiesse 
Blue Earth County Extension Educator 

Dia/U 
Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant diseases, 

insects and wildlife associated with the home environment. Calls from the public are taken at 1-900-988-0500 weekdays. 
A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Small-sized Flies 
We have received calls on a variety of small-sized flies (be
tween 1116 - 1/8 inches long) that are infesting homes. The 
best control is to remove the food source they are infesting. 
Identification is very important as different flies infest dif
ferent types of food. However, due to their small size, it can 
be difficult to distinguish different flies. It most cases, it is 
necessary to closely examine the wings of the fly to iden
tify the insect. Killing the adult flies that are present will 
not solve the problem if a food source remains. 

The most common small fly is the fruit fly. Although 
examining the wings is the most accurate method of identi
fying these flies, you can often diagnose them from their 
red eyes. These flies are attracted to old fruits and veg
etables and moist food particles. To control fruit flies re
move the source of the infestation. Check for old fruits and 
vegetables, food stuck on the bottom or sides of trash con
tainers, clogged garbage disposals, soft-drink residue from 
cans or bottles kept for recycling, food swept into floor drains 
and so on. The problem usually involves a site that has 
been left undisturbed for sometime. 

Moth flies are also common indoors. They have many 
tiny hairs on their body and wings, giving them a fuzzy, 
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moth-like appearance. These flies lay eggs in moist condi
tions where decomposing animal or plant material such as 
food particles are present. Moth flies are most commonly 
found in the gelatinous layer that accumulates in drains. They 
are also found in dirty garbage cans and floor drains, espe
cially if they are used infrequently. You can also find them in 
sewers and sump pumps pits. Clean up as much organic 
material as possible from these breeding sites to control moth 
flies. It may be necessary to remove the drain cover and clean 
the area with a wire brush. The use of hot water or bleach 
does not control these insects. 

These breeding habits are similar for humpbacked flies 
and small dung flies (sphaerocerids flies). Look in similar 
places for infestations. 

Another small fly people commonly encounter is the fun
gus gnat. These flies are almost always associated with the 
soil of houseplants. They feed on organic matter in the soil 
which could be the result of overwatered plants or soil con
taining a high amount of organic material such as peat. Oc
casionally, fungus gnats can be associated with water leaks 
that allow fungus to grow. This can occur behind walls where 
it cannot be directly observed. Fungus gnats rarely, if ever, 
harm houseplants. The first step in control is to allow the 
soil to dry out between waterings. If this is not successful, 



you can try applying Bacillus thuringiensis H-14 (Gnatrol). 
This is available by mail ordering through Gardens Alive 
catalogs or stores that sell their products. 

Face flies may also be encountered. They are about 114 
inch long. They do not breed indoors but overwinter in wall 
voids and small spaces they found during the fall. They are 
often found around windows, especially when it is sunny. 
Physical removal is the only practical control once face flies 
are indoors. 

Jeffrey D. Hahn 
Asst. Extension Entomologist 

Edible or Poisonous Plants? 
We've received a number of calls and samples the past month 
from people trying to determine if the fruits and nuts that 
persist on vines, trees, and shrubs in autumn are edible. Never 
assume that they are, regardless of their color or whether birds 
and other animals may eat them. The only way to find out if 
they're truly safe for human consumption is to be certain of 
their identity. 

Eilihk samples we've identified this fall include 
crabapples from ornamental crabapple trees (all apples and 
crabapples are edible, though many are not tasty), hawthorn 
fruit, and berries from highbush cranberry bushes (Viburnum 
trilobum or Viburnum opulus). 

On the inedible or voisonous side: common buckthorn 
berries, red berries from bitter nightshade vines or black ber
ries from black nightshade plants, and seeds or nuts from 
horse chestnut or Ohio buckeye. 

Pruning Woody Plants 
We've also heard from people who are anxious to do their 
pruning now, when there are few other outdoor chores. The 
best time to prune most deciduous trees, however, is late in 
their dormant season, perhaps in March. 

Flowering shrubs should not be pruned until after they've 
bloomed-unless you don't mind losing this year's blossoms. 
But even if flowers are not important, you'd still be better off 
pruning late in the dormant season, or when buds have swelled 
in early spring. 

Minnesota Gardening Calendar Available 
A short reminder that you can buy Minnesota Gardening, 
1998, at book and gift stores or through your local county 
extension office. You can also order the calendar directly 
from extension's distribution center on the St. Paul campus. 
They have a toll-free telephone number for credit card or
ders: 1-800-876-8636, and a local number, 624-4900, for 
Metro area callers. 

This is the only gardening calendar geared specifically 
to garden and landscape activities in Minnesota and surround
ing northern tier states. Besides enjoying the beautiful pho
tography, you can trust the informa
tion it contains. The garden calendar 
makes a terrific hostess gift at Thanks
giving, and is perfect for all your gar
dening friends and relatives. 

Deborah L. Brown 
Extension Horticulturist Fruit (7.24";ol---!' 

Summary of Plant Pathology Related 
Questions 
During the period January 1, 1997 to October 31, 1997. Dial
U handled 1,700 requests for information concerning plant 
diseases. The vast majority of these calls (nearly 54CJc) were 
in regard to trees. Annual and perennial flowers were the next 
major group and involved nearly 11% of the requests. Turf. 
fruits, shrubs and vegetables each had approximately 7o/c of 
the requests (see chart below). 

The top five diagnosed diseases of trees were as follows 
(Numbers represent the percentage of requests within the 
group that pertained to a specific disease): 

Rhizosphaera needle cast of spruce 
Verticillium wilt 
Ash anthracnose 
Oak wilt 
Cytospora canker of spruce 

9.5% 
8.6% 
5.1% 
4.2% 
3.0% 

In contrast, the top five diseases of flowers were as fol
lows (Numbers represent the percentage of requests within 
the group that pertained to a specific disease): 

Powdery mildews 8.6% 
Leaf spots I anthracnoses 7.0% 
Hollyhock rust 6.0% 
Botrytis blight 4.9% 
Aster yellows 3.8% 

The following are a few of the most commonly reported 
diseases in the remaining four host groups (Numbers repre
sent the percentage of requests within the group that per
tained to a specific disease): 

Turf 
Snow mold 
Patch diseases 
Fairy rings 

Fruits 
Fire blight 

Shrubs 
Powdery mildews 
Bacterial leaf spots 

Vegetables 
Septaria leaf spot of tomato 

14.4% 
12.0% 
7.2% 

22.0% 

13.2% 
8.3% 

13.4% 

Based on a preliminary review of the literature the fol
lowing diseases were reported for the first time in Minnesota 
in 1997. 

Guignardia philoprina on Taxus (Ramsey County) 
Puccinia bolleyana on Sambucus (Jackson County) 

Peter Bedker 
Dial U Plant Pathologist 

(53.53% 
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Now is the time to order ·your 1998-1999 subscription to Minnesot Crop 
News. A convenient order form is located on page 187. 

Conservation Reserve Program Sign-up Deals 

The Conservation Reserve Program (CRP) sign-up will be from 
October 14th through November 14th, 1997 at loc:al Farm Ser
vice Agency (FSA) offices. There are no extensions available 
for existing CRP contracts that expired on Se:ptember 30, 
1997. This land must either be re-bid into CRP and be ac
cepted for another contract, or be put back into crop produc
tion or used for other uses. 

New Land Parcels-New land may also be offered under bid 
for CRP enrollment provided it meets CRP eligibility require
ments . All land in the "Prairie Pothole" region is eligible for 
CRP enrollment, because this is a CRP "Priority Area." Most 
counties in Southwest, South Central, and West Central Min
nesota are in the "Prairie Pothole" region. Land in other coun
ties must be considered "Highly erodible," be a 1cropped wet
land, be devoted to beneficial environmental prac1tices, or meet 
other criteria to be eligible for CRP enrollment. The Natural 
Resource Conservation Service (NRCS) can assist landown
ers with eligibility requirements. 

Length of Contract-The standard length for CRP contracts 
is 10 years. However, CRP contracts may be extended up to 
15 years if the land is devoted to special envirolltmental prac
tices, such as riparian buffers, filter strips, windbreaks, wild
life corridors, etc. 

CRP Land Rental Rates-Maximum land rental rates for CRP 
bids are established by the State and National Farm Service 
Agency. These maximum CRP rates are based on equivalent 
average cash rental rates for dry land crop acres in a given area. 
The maximum CRP land rental rates for the cum:nt CRP sign-

up period are the same as maximum rental rates for the IS'h 
CRP sign-up earlier this year. A landowner can offer less than 
the maximum rental rate to enhance the possible acceptance 
ofaCRPbid. 

Environmental Benefits Index-All CRP bids will be ranked 
nationally, using the ''Environmental Benefits Index" (EBI). 
The EBI factors are as follows: 

Wildlife Habitat Cover Benefits 
Water Quality Benefits 

Highlights ..... 
Conservation Reserve Program Sign-up 

Details 
Fertilizing Soybeans in the Red River Valley 
Com Stalk Rot 
Plant Disease Clinic Report 
1997 Crop Pest Management Short Course 
Dial U 

Tip Blight of Colorado Blue Spruce 
lndianmeal Moths 
Cluster Flies 
Yel/owjackets 
Don't Eat Buckthorn Berries 
Order Minnesota Gardening Calendars for 

1998 
Subscription Form 98-99 Season 

University, including the Minnesota Extension Service. an equal opportunity educator and employer. 
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CAP/Continued 

Table 1. Environmental Benefits Index (EBI) Factors. 

EBI FACTOR MAXIMUM POINTS 
Wildlife Habitat Cover Benefits ................................................................................................................................... 100 Points 

· Quality of cover for wildlife 
· Larger blocks of land with enhanced cover 
· Restoring wetlands 
· Cover that protects endangered species 
· Improving existing cover 
· Protecting water resources for wildlife 

Water Quality Benefits .................................................................................................................................................. 100 Points 
Cropland that currently impairs water quality 

· Groundwater quality enhancement 
· Surface water quality benefits 
·Cropped wetlands 

On-Farm Benefits of Reduced Erosion ..•.•.•..•••.......••....•..•...•......•.•••...•..•.....•.....••••.••.....•.••.•.••..•.............•.•••••....•.•....... 100 Points 
· Based on the "Erodibility Index" (EI) (The higher the EI, the more points awarded) 
· An El of 8.0 or higher is considered "Highly Erodible" 

Enduring Benefits ......•....•.•••......•......•...•......•••••............•.•••..•.•••....•........••••.•....•.............•...•..............•.•....•.•...........•....•.... 50 Points 
·Likelihood that practice will exist beyond the CRP contract (Planting trees is the most common practice) 
· Potential to reduce greenhouse gas emission 

Air Quality Benefits ......................................................................................................................................................... 35 Points 
· Measures to control wind erosion 
· Factor was modified to recognize wind speed, moisture conditions, and soil types 
·Proximity to national public areas, such as National Parks 

Conservation Priority Area ............................................................................................................................................ 25 Points 
· Points awarded to land parcels in Conservation Priority Areas 
· "Prairie Pothole" region is a priority area (Most counties in Southern and Western Minnesota are included) 

Cost Factor .•...............•..•............•............•.•..........•.•...•....•.•......•..•.............••.......•.••••...•...•...•.•.•.••..........•.. Points to be Determined 
· Cost factor has been adjusted to ward bonus points for CRP bids that are lower than maximum allowable bids 

TOTAL POINTS ........••...............•..•.•....•....•.•.•..••...................•................•..............••.•.•.....•.••..•...••.•.....••.•...•.. Sum of the 7 Factors 

On-Farm Benefits of Reduced Erosion 
Enduring Benefits 
Air Quality Benefits 
Conservation Priority Area 
Cost Factor 

NOTE-See Table 1 for additional details on the EBI in
dex. 

All CRP bids with 259 points or higher were accepted 
from the 15th CRP sign-up conducted earlier in 1997. How
ever, there is no guarantee that 259 points will or will not be 
acceptable for the current CRP sign-up. All bids will re
ceive an EBI score after November 14th. Then a decision 
will be made on how many bids to accept into CRP and 
where threshold for EBI points will be for the 16th CRP sign
up. 

Changes in the EBI Index-There are some changes in the 
EBI Index for the 16'h CRP enrollment compared to the 15'h 
CRP sign-up period. The EBI Index changes are as follows: 

The "Wildlife Habitat Cover Benefits" factor of the 
EBI Index was modified to recognize improved wildlife 
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benefits attributable to certain covers (vegetation planted 
for specific habitat needs, etc.). 

The "Air Quality Benefits" factor of the EBI Index was 
modified to more accurately reflect wind speed, moisture 
conditions, particle size, organic material, volcanic and 
organic soils. Priority is also given to cropland in odor 
sensitive areas, such as National Parks. 

An additional sub-factor was added to the "Cost Fac
tor'' that awards extra points in the EBI scoring calcula
tion for CRP bids that are lower than the maximum allow
able CRP bid price on a land parcel. 

The "Cost Factor"-The biggest change that could affect 
Minnesota landowners in the EBI point calculations may be 
the inclusion of added points in the "Cost Factor". For ev
ery dollar that a CRP bid is lowered below the maximum 
allowable bid, an additional point is awarded up to a maxi
mum of 15 points. For example, a person submitting a CRP 
bid on a land parcel with a maximum listed rental rate of 
$100.00 per acre would receive an additional 15 EBI points 
if they submit a CRP bid of $85.00 per acre or less. Table 2 



Table 2. Environmental Benefits Index "Cost Factor'' 

FORMULA 
EBI "Cost Factor"= 190- (CRP Bid Price X 190) 

160 
+ Bonus Points (Max. of 15 points) of 

1 point per $1.00 the CRP bid price is 
lower than the maximum allowable bid 
price. 

t:J.QIE;_ This is similar to the EBI "Cost Factor" for 15"' CRP 
sign-up. Thefonnulafor the 16"' CRP. Sign-up has not been 
announced by USDA. 

EXAMPLES 
· Maximum CRP Bid Price of $100.00 per acre 

·Example #1--- CRP Bid of $100.00 per acre 
190- (!QQ X 190) = 71.25 

160 
+ 0 Bonus Points 
= 71.25 EBI Index Points 

· Example #2 - - - CRP Bid of $85.00 per acre 
)90- (~X 190) = 89.07 

160 
+ 15 Bonus Points 
= 104.07 EBI Index Points 

·Example #3- - - CRP Bid of $75.00 per acre 
190- (15. X 190) = 100.95 

160 
+ 15 Bonus Points 
= 115.95 EBI Index Points 

shows the likely EBI "Cost Factor" formula and some ex
amples for calculating the EBI "Cost Factor'' points. 

Enhancing CRP BidAcceptance-As stated earlier. all CRP 
bids compete on a National level for acceptance using the 
Environmental Benefits Index scoring system. Landowners 
that are bidding land parcels into the 16th CRP sign-up need 
to investigate ways to enhance the chances of their bid being 
accepted. Following are some items to consider for increas
ing EBI scores and improving the possibility of CRP ac
ceptance: 

Select CRP cover types that award more points for wild
life habitat. NRCS offices can assist landowners with iden
tifying these types of cover vegetation. 

Consider planting trees, restoring wetland, or establish
ing riparian areas where appropriate. 

Strategically limit the acres offered in the CRP bid to 
land areas with the greatest potential for environmental 
benefits that can be achieved. 

Lower the CRP bid price below the maximum allowable 
land rental rate on a parcel to capture the extra bonus points 
in the "Cost Factor" calculation. 

Contact FSA and NRCS staff for assistance in maximiz
ing the EBI points to enhance CRP bid acceptance. 

Contact any County Office or the University of Minne
sota for a copy of a new CRP bulletin entitled: "Improv
ing Your CRP Bid". 

Kent Thiesse 
Extension Educator, Crop Systems 

Blue Earth County 

Fertilizing Soybeans in the Red River Valley 

For several reasons, there is considerable interest in growing 
soybeans in the Red River Valley for the 1998 growing sea
son. Adequate, but not excessive, fertilizer use is a major key 
to profitable yields in the region. 

Appropriate use of phosphate and nitrogen are the major 
concerns for production of this crop in the region. The need 
for phosphate in a fertilizer program is easily determined by 
using a soil test. When soil test values for phosphorus are in 
the low and very low ranges, response to phosphate fertiliza
tion can be substantial (see Table 1). 

Table 1. The influence of broadcast applications of phosphate 
and potash fertilizers on yield of soybeans in Swift County. 

Fertilizer Aeelied 
Pps ~0 Yield 
• - - - lbJacre - - - - buJacre 

0 0 24 
90 0 43 
0 105 25 

90 105 39 

soil test phosphorus = 6 ppm {low) 

When needed, phosphate fertilizer can be applied in a 
band near the seed at planting or broadcast and incorporated 
before planting. In contrast to small grain and corn produc
tion, research has shown that broadcast applications are more 
effective than the banded placements (see Table 2). 

Table 2. Effect of rate and placement of phosphate fertilizer 
on soybean yield. 

lbJacre 
0 

2333 
4635 
6936 
9237 

Yield 
Starter Broadcast 

- - - - - - buJacre - - - - - -
34 
42 
42 
46 
43 

soil test P = very low; Source: University of Nebraska 

In Minnesota, phosphate recommendations for soybean 
production are based on a consideration of yield goal and 
soil test values for phosphorus (see Table 3). 

For soybeans, application of fertilizer in contact with 
the seed can affect germination and reduce emergence. There 
is considerable risk associated with this method of fertilizer 
application and the practice is not recommended at this time. 
With the use of air seeders, it is possible to apply fertilizer 
while planting. Limited information collected during the 
1997 growing season suggests that emergence is not affected 
when this method of seeding and fertilizer application is used. 

All sources of phosphate fertilizer have an equal effect 
on soybean production. The liquid materials (10-34-0) are 
equal to the dry sources (0-46-0, 18-46-0, 11-52-0). The 
major dry sources ( 11-52-0, 18-46-0) will also have an equal 
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Table 3. Phosphate recommendations for soybean production in Minnesota 

Yield 

Goal Bray: 
Olsen: 

0-5 
0-3 

6-10 
4-7 

Phosphorus (P) SoiiTest (ppm) 

11-15 16-20 
8-11 12-15 

21+ 
16+ 

bu./acre ---------------------- P20 5 to apply (lbJacre)---------------------

30-39 
40-49 
50-59 
60+ 

50 
60 
70 
80 

25 
30 
40 
45 

effect on crop production if applied at rates to supply the 
same amounts of P20 5 per acre. 

Potash fertilizer may be needed on a limited number of 
fields in the Red River Valley. If the results of a soil test 
show that the potassium level is less than 100 ppm, consult 
FS-3813-B, Fertilizing Soybeans in Minnesota, for potash 
fertilizer recommendations. 

The soybean is a legume and, if properly inoculated, 
will use the nitrogen from the atmosphere (N2) for growth 
and development. The partnership between the soybean 
plant and the inoculating bacterial will be active and effec
tive if amounts of nitrate-nitrogen (N03-N) in the soil sys
tem are low. If carryover of N03-N from previous crops is 
high, the soybean uses the N03-N from the soil for growth 
and development and the partnership with the inoculating 
bacteria becomes Jess efficient. This lack of nodulation 
could lead to nitrogen deficient soybeans late in the grow
ing season. 

Recent research conducted in the Red River Valley has 
shown that the use of fertilizer nitrogen for soybeans may 
increase yields in fields where it is difficult to get nodula
tion and the amount of residual N03-N in the 0-24 inch 
depth is low (75 lb./acre or less). The use of some N in a 
fertilizer program (50 lb./acre) could be beneficial for some 
fields in the Red River Valley. 

Iron chlorosis is a major problem for soybean growers 
in the region. This yield-limiting condition is usually found 

10 
10 
15 
15 

0 
0 
0 
0 

0 
0 
0 
0 

where calcareous soils stay cool and wet for extended periods 
of time. There is always an ample supply of iron in the soil. 
The soil conditions prevent or reduce uptake of iron by the 
soybean plant. 

Soybean growers can use variety selection and cultiva
tion to overcome some of the problems caused by iron chlo
rosis. The number of short-season varieties which are toler
ant of iron chlorosis is limited. Yet, there are some to choose 
from and seed salesmen should have this information. Culti
vation is also effective in reducing damage caused by this 
condition. The use of the cultivator allows for more rapid 
exchange of oxygen and carbon dioxide between soil and 
the atmosphere thereby reducing the severity of iron chloro
sis damage. Therefore, raw row soybeans should be avoided 
in fields where iron chlorosis is a problem. Research has 
shown that use of acid-forming fertilizer at economical rates 
has not reduced the severity of the problem. Some have sug
gested the use of ammonium sulfate (21-0-0-24) as a cure for 
iron chlorosis. This fertilizer material has not corrected the 
problem when tested in the field. 

Soybean production can be profitable in the Red River 
Valley. Special attention to phosphate fertilization may be 
profitable. Nitrogen fertilizer may be economical in some 
limited situations and use of management practices which 
reduce the severity of iron chlorosis should not be ignored. 

George Rehm 
Extension Soil Scientist 

Corn-Stalk Rot 
This problem was presented as a real possibility this season 
and reports this fall have confirmed the suggestion. Major 
portions of stalk tissue are reported as decayed and while 
less lodging was seen, stalk rots are a factor. The role of 
insects on Bt corn has helped confirm that the damage to 
yields can be severe when corn borer and stalk rots are present. 
Stalk rotting fungi, Fusarium species, are always present and 
the incidence is related to the weather/growing conditions. 
Symptoms of stalk rot begin with the rapid color change of 
leaves to a du11 gray green color and the softening of lower 
internodes. Many corn hybrids today have excellent rind 
strength and this symptom is more difficult to detect as a 
result. The rind maintains the stalk strength, less lodging 
while the decay continues inside. The internal stalk tissue 
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has a pink to reddish color indicating the fungus is coloniz
ing the pith and reducing the flow of nutrients. Often this 
begins as root rot and moves up the roots to the stem base and 
the nodes under the soil, before it again progresses up into 
the lower stalk nodes. The final result is a shredding of the 
stem tissue and loss of strength/lodging, but rinds can hold 
out longer. The corn plant responds by trying to prevent 
fungal advance and this takes energy. Energy that could be 
going into ear fill. Dry conditions early and warm, wet weather 
at silking tend to favor the disease. Root development was 
reduced early in much of Minnesota and then further stressed 
by excessive wet conditions in mid season. The limited root 
system was further reduced and root rots were a common symp
tom. Fungal infection can occur via the roots or by direct 



penetration of stalks at the leaf sheath base to the node and by 
corn insects that open up plant tissue. This interaction is 
especially important with 2nd generation corn borers, I be
lieve. Anytime a plant is colonized by fungi, it responds to 
the attack and tries to prevent further colonization of its tis
sue, and this requires energy. The amount of energy used is 
not known. 

Rapid change of leaf color, stalk softening, some lodg
ing, but internal decay is the best indicator of stalk rots, and 
now yield reduction confirms that this disease is still a factor. 
Earlier, some reports were heard that ear rots were a concern, 
however this has not developed. Some differences in corn 
yields with and without the Bt gene suggest that the role of 
insects, either delivering the fungus or just opening the plant 
to infection, is an important factor. It has been impossible to 
partition the losses. Is it direct insect damage/mechanical dam
age or damage from decay and rots that the plant suffers from, 
or fungi that colonize it after the feeding is over? I'm not sure 
you can have one and not the other, or thatrots and decay 
automatically follow in the process. 

Some general considerations that are basic to your un-
derstanding of stalk rots: 

1) Excess N and low K levels tend to favor stalk rots. 
2) Loss of leaf area from any cause increases the potential 
for stalk rot. 
3) Corn plants with large ear size or two ears often show 
symptoms first. 
4) Insects carry inoculum and cause wounds that allow 
fungi entrance to plants. 
5) Plant populations must be adjusted to the variety, fer
tility level, soil type and available moisture in that sea
son. 
6) Rotation and plowdown of crop residue can reduce 
inoculum levels. 

How's this for a bumper sticker: DISEASE HAPPENS! 
Ward C. Stienstra 

Extension Plant Pathologist 

Plant Disease Clinic Report 
Samples submitted to the Plant Disease Clinic in October included: 

corn-Fusarium sp stalk rot 
soybean-Soybean cyst nematode(SCN), SCN was identified for the first time in Lac QuiParle County. 
potato-Scab, Late blight 
lilac-Phyllosticta sp leaf spot 
oak-Oak wilt 
maple-Verticillium wilt 
turf-rust 
Penstemon(beardstongue)-Impatiens necrotic spot virus (INSV) 
Sedum-INSV 

Sandra Gould 
Plant Disease Clinic 

1997-Crop Pest Management Short Course 

The 17'h Annual Crop Pest Management Short Course is 
scheduled for November 24-25 at the Earle Brown Continu
ing Education Center, located on the St. Paul University of 
Minnesota campus. The two day short course will comprise 
a general session on Monday, November 24, followed by 
concurrent sessions on Tuesday, November 25. The program 
will run from 9:00AM to 5:00PM on Monday and from 8:00 
MA to 3:00PM on Tuesday. 

The general session on Monday morning will address 
topics on El Nino--climatic affects on Minnesota Crops and 
early season planting problems of corn. The afternoon ses
sion will address herbicide drift and liability issues plus 
transgenic crops, including Roundup Ultra applications and 
marketing issues of transgenic crops. Speakers will be repre
sented from universities, private industry and government 
agencies. Several panel discussions will be held during each 
of the different sessions. 

Concurrent sessions on the second day will comprise a 
variety of topics ranging from soil fertility issues of corn and 
soybean, stalk rot of corn, Bt corn performance, high oil corn 
systems, grasshopper management, computer equipment for 
ag professionals and managing clientele relationships. An 
application of 9.0 hours for CCA certification has been made. 

Short course brochures can be obtained by calling 
Tracey Benson, Extension Special Programs, at (612) 624-
3708 or 800-367-5363. Information on program content can 
be obtained by calling Kevin Cavanaugh, IPM & Ag Profes
sional Program Coordinator at (612) 625-2778 or Ken Ostlie, 
IPM Coordinator at (612) 624-9272. 

Kevin Cavanaugh 
/PM & Ag Professional Program Coordinator 

Agronomy and Plant Genetics 
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Dia/U 
Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant diseases, 

insects and wildlife associated with the home environment. Calls from the public are taken at 1-900-988-0500 weekda\'s. 
A flat $2.99 charge is billed automatically to the phone from which the call is placed. . 

Tip Blight of Colorado Blue Spruce 
Tip blight occasionally causes serious disfigurement of Colo
rado blue spruce in parts of Minnesota. This disease is caused 
by a fungus that infects new shoots in the spring or early 
summer and then kills them. Tip blight is reported on a wide 
variety of conifers in North America, Europe and North Africa. 
In Minnesota, it is most frequently reported on Norway (red) 
pine and Colorado blue spruce. 

The fungus that causes tip blight produces small brown 
to black fruiting bodies on infected shoots, needles, cones 
and seeds. On spruce they are most abundant on recently 
killed shoots. During rainy weather, spores are released and 
are dispersed by rain splash to nearby trees. Peak dispersal 
coincides with the period of shoot growth of conifers. Most 
new infections occur within a few yards of previously infected 
trees. Prolonged wet weather favors this disease. 

Infections occur on or next to the base of needles on new 
or expanding shoots. First symptoms of infection include a 
small purplish lesion and resin droplet at the point of infec
tion. Infections on expanding shoots often cause them to curl 
conspicuously downward. Lesions expand, eventually kill
ing the shoots. Dead shoots usually become apparent from 
June to August. On Colorado blue spruce these dead shoots 
turn a distinctive pinkish-brown. 

Damage on large, established trees is usually confined to 
the lower branches and does not seriously impact the health 
of infected trees. This disease is most damaging on smaller 
landscape or understory trees that are near larger, established 
trees. 

The following are recommendations for the control of tip 
blight: 
1. Avoid planting blue spruce or other susceptible trees near 
larger infected trees. 
2. Prune out infected branches as they appear. 
3. Avoid overhead watering of susceptible plants in the late 
spring and summer. 
4. When planting trees, provide adequate space between 
trees to encourage air movement and promote drying of 
branches and foliage. 
5. Under severe conditions a protectant fungicide contain
ing the active ingredient chlorothalonil may be used to pre
vent infection of new shoots. 

lndianmeal Moths 

Peter Bedker 
Dial U Plant Pathologist 

One of our most common insect questions lately has been 
about small, brown and gray moths flying around in homes. 
In nearly all cases, people are describing Indianmeal moths. 
To verify this, check dry food, including flour and flour prod
ucts, cereals, pastas, spices, crackers, chocolate, and dried fruit. 
lndianmeal moths also love bird seed and dry pet food. When 
you find infested food, you will find small (no larger than V2 
inch long), cream-colored caterpillars and usually webbing. 
Sometimes the first clue that there is an Indianmeal moth prob
lem is when people find 'worms' on the ceiling or wall. As the 
caterpillars finish feeding, they often disperse to make their 
cocoons. 

The best control is sanitation. Throw away infested food 
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products. You can freeze bird seed, pet food and other prod
ucts you wish to save them. The product should be placed 
from room temperature into 0" F for at least four days. You 
should automatically freeze any unopened food packages that 
are older than 60 days. Be sure to clean up any crumbs as that 
could be a food source for these moths. Store insect-free dry 
food products in insect-proof containers with tight lids, in
cluding heavy plastic containers and glass jars. You can also 
store products in the refrigerator. It is more important to store 
dry food that is used infrequently than products that are eaten 
up more rapidly. 

Insecticides are not necessary or practical. You cannot 
spray caterpillars without contaminating food. Spraying 
adults is not effective as long as a food source is available for 
moths to lay eggs. If moths are seen after clean up efforts, this 
does not necessarily mean there is still an infestation. Cater
pillars that crawled outside the food packages to make co
coons may be seen up to four weeks after infested products 
are thrown away. See Insect Pests of Stored Foods, FS-1 000. 

Cluster Flies 
We have also received a lot of calls about medium-sized flies 
indoors around windows. These nearly always turn out to be 
cluster flies. These are very common insects. During summer 
they parasitize earthworms. When fall arrives, they seek out 
shelter to hibernate for the winter which usually means build
ings. No house is constructed tight enough to prevent cluster 
flies from entering under siding, roofing, around windows, 
doors and chimneys. 

The best time to control cluster flies is in August or Sep
tember. You want to take steps that will prevent cluster flies 
from entering your home. Caulk obvious cracks and spaces 
as well as spray permethrin around the exterior of the home, 
especially on the south and west sides where cluster flies are 
most common. Permethrin may be difficult for some 
homeowners to find. Hiring a pest control service to spray is 
also an option. 

Once cluster flies get in, there are few options except to 
vacuum them or swat them. Large numbers can be dealt with 
by using an insecticide labeled for flying insects, such as 
pyrethrins or allethrin. 

People may see cluster flies again during mild sunny 
winter days and again in the spring. Despite the circumstan
tial evidence, cluster flies do not lay eggs indoors, although 
large numbers may have gathered in wall voids during fall. 
Despite being a nuisance, cluster flies are harmless to people 
and property. 

Yellowjackets 
Areas that have received at least one hard frost should not 
have a problem with yellowjackets any longer. Areas that 
have not (like most of the Twin Cities area at the time of this 
writing) still have yellowjackets hanging on. However, their 
days are numbered. Yellow jacket nests only survive one year. 
They either freeze or starve. Ignore nests in and around homes 
and let nature takes it course. See Wasp and Bee Control, F0-
3732. 

Jeffrey D. Hahn 
Asst. Extension Entomologist 



Don't Eat Buckthorn Berries! 
Over the past several weeks, Dial U has received many samples 
of common buckthorn. In every case, people see the plump 
blue-black berries and are hopeful that they can make jelly or 
syrup with them. But buckthorn berries are definitely not 
edible. 

Common buckthorn's Latin name is Rhamnus cathartica; 
its fruits are, indeed, cathartic. They would make anyone 
who ate them very sick. In fact, birds eat them, then distribute 
the seeds all over the place in their runny droppings. 

The plant has really become a weedy specimen, spread
ing (with help from the birds) and out-competing native in 
natural settings. Although you can still buy it at nurseries, 
most environmentalists suggest removing them from the land
scape, particularly in suburban or rural areas where they may 
spread unchecked. 

Order Minnesota Gardening Calendars for 
1998 
It's getting to be the time when bookstores fill their shelves 
with calendars for the new year. And once more, the Univer
sity of Minnesota's Extension Service and Agricultural Re-

search Station have come out with a wonderful gardening 
calendar geared specifically to our northern climate. 

Its cover features a hillside flower garden in Stillwater. 
overlooking the St. Croix River. Inside you'll find a beauti
ful garden or landscape photo for each month, along with a 
series of timely tips and publications appropriate to that 
month. A special page highlights the Minnesota Landscape 
Arboretum and Horticultural Research Center, celebrating 
their 40th and 90th anniversaries, respectively, in 1998. 

Minnesota Gardening calendars make great gifts for all 
your gardening friends and relatives. They're also perfect to 
send to people who have moved away from Minnesota, but 
would appreciate a little "touch of home." And, of course, 
you'll want one for yourself. 

Look for them at stores or your local county extension 
office. You can also order them from the Extension Service 
Distribution Center; 624-4900 (metro area) or 1-800-876-
8636, state-wide. 

.Deborah L. Brown 
Extension Horticulturist 

----------------------------------------
SUBSCRIPTION FORM 

The Minnesota Crop News Newsletter 

1998-99 Season 

Please return this subscription form with a $25.00 check, payable to the 
University of Minnesota 

NAME: 

ADDRESS: 

MAIL TO: 
Debbie Baden Orange 

Department of Plant Pathology 
University of Minnesota 

495 Borlaug Hall 
1991 Upper Buford Circle 

St. Paul, MN 55108 

CITY: ----------------STATE: ____ ZIP ____ _ 

For more information write to the address above, or call 612-625-6290 

(As in the past, colleagues at the University of Minnesota and other Universities can continue to 
receive the newsletter COMPLIMENTARY. Please return your form if you wish to remain on the 
mailing list for the 1998-99 newsletter season). 

10/17/97- page 187 



MINNESOTA EXTENSION SERVICE 

UNIVERSITY OF MINNESOTA 

COLLEGE OF AGRICULTURAL. fOOD, 
AND ENVIRONMENTAL SCIENCES 

Find more University of Minnesota Extension Service educational information at HTTP://www.mes.umn.edu/ 
Produced by the Educational Development System, University of Minnesota Extension Service. 

The information given in this publication is for educational purposes only. Reference to commercial products or trade names is made with the 
understanding that no discrimination is intended and no endorsement by the University of Minnesota Extension Service is implied. 

This material is available in alternative formats upon request. Please contact your Minnesota county extension office, or, outside of Minnesota, 
contact the Distribution Center at (612) 625-8173. 

The University of Minnesota Extension Service, is an equal opportunity employer. 

Department of Plant Pathology 
University of Minnesota 
495 Borlaug Hall 
St. Paul, MN 551 08-6030 

ST PAUL CAMPUS DOCUMENTS 
DOCUMENT DEPARTMENT 
ST PAUL CENTRAL LIBRARY 
SAINT PAUL CAMPUS 

L8 ~ ............................................................................................................. uoseas 66-86 WJO.::J UOfJdpasqns 
L8 ~ ................................................................................ 866 ~ JOJ SJepueflaQ f5UJU<3pJef) laJOS<:JUUfW JepJQ 
L8~ ··············································································································· sefJJeg UJ04J>f:JnfJJJa3J,UOQ 
98 ~ .................................. ·············································· ..................... ··············· ·············· .... SJ9>{:Jla{MO/f<3)t. 
98 ~ · ·· · · ··· ·· ·· · ·· ·· ··· ···· ··· ·· ··· ···· ···· ··· · ················ ····· ······· ··· ········· ··· ···· ····· ······· ··· ·· ·········· ······· ····· ···· ·· sa!f.::J JeJsnJo 
98 ~ .................... ····· ....................................................................................................... S4JOW fla9WUlafPUf 

98 ~ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · ·· · · · · · ·· · · ·· · · · · · · ·· · · ·· · ·· · ·· ··· · · · · ·· · ·· · ·· · · ·· · · · · eanJdS enJe opeJOfOQ ;o J4l5!fe du_ 
98~ ························································································································································ n Je!a 
98 ~ · ·· ·· ····· · · ····· · · ····· · ···· ··· ·· ·· ····· ··· ·· ·· ··· ···· ··· ······· ············ ·········· ······ esmoo JJOI./S JUewef5euew JSed doJQ L66 ~ 
98 ~ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · ·· · · · · · · · · ·· · · · · ·· · · · · · · ·· · ··· · · · · · · ·· · ·· · · ·· · · · · · · · · · · · · · · · · · ·· · · ·· · · · · · · · · JJOdei:::J :JfU!fQ eseesfa JUlafd 
t1J ~ .......................................................................................................................................... JOI:::J >fflaJS UJOQ 

£8 ~ · · · ··· ·· ·· · · · · · ··· · · ·· ·· · ·· ··· ·· ·· · ···· · ·· ·· ····· ·· ··· ·· · ·· ·· ····· ·· ····· ··· ·· ··· ·· ·· ······· lfe11e/\ JeAfi:::J pai:::J <31./J Uf sueeqlfos l5ufZ!f!JJe.::J 
~8~ ..................................................................................... Sf!lal<:JQ dn-Uf5JS WlaJf50Jd eAJeSei:::J UO!Jlall1<3SUOQ 

L66 .. 'L .. ~3BO.lOQ SMBN dOJ:J BJOSBUUJW 3nSSI SIH.L Nl 



Vol. 3 
No. 27 

From the 
Crops System Team 

of the 
Minnesota Extension Service 

Fall Nitrc,gen Fertilization for Corn 
An annual question among producers is, Should I apply ni
trogen (N) this fall for next year's com crop? J !though we 
can mention and recite many agronomic and environmental 
studies that have addressed this issue, we must realize ibat 
other factors (i.e. logistical concerns, economic returns, psy
chological satisfaction, etc.) also will be integrated into a 
producer's decision. 

Best Management Practices (BMPs) set forth by the Ni
trogen Fertilizer Task Force in the early 1990s form the cor
nerstone of the agronomic recommendations. Statewide, re
gional, and specific bulletins outlining these BMPs and their 
data justifications are available from your local University of 
Minnesota Extension Service offices. Common questions 
associated with soil temperatures and other management de
cisions are addressed below. 

How do I best interpret this 50 degree soil temp.erature rec
ommendation? 

Where fall N applications can be considered according 
to BMPs, a consistent recommendation is to wait until the 
soil temperature is less than 50 degrees. Standard confusion/ 
questions include at what soil depth, for how long, under 
what residue, etc. When we (the Nitrogen Fertilizer Task Force) 
were writing the BMPs, we selected the wording that the soil 
temperature must be constantly below 50 degrees at a 6-inch 
depth. This standard was selected due to the laboratory and 
field studies that show nitrification substantially slows down 
when the soil temperature was around 50 degrees-nitrifica
tion does not stop at 50 degrees. 

By waiting until the soil temperatures are blelow 50 de
grees, the potential for N losses, which commonly occur in 
the spring, are reduced compared to applying N 11:arlier in the 
fall. This past year proved to everyone that some years N 
applied to warmer soils in the fall do not always have greater 
N losses. The probability of N losses in the spring is simply 
much higher with N applications to warmer soil because a 

greater proportion of theN has been converted to nitrate with 
the earlier application. ' 

In order to save some confusion, maybe we should have 
selected calendar dates rather than soil temperatures as stan
dards. If we decide to revise our soil temperature recommen
dation in the future, we will consider long term soil tempera
ture records and fall nitrification data to arrive at appropriate 
calendar dates. 

In the meantime, and from an agronomic perspective, we 
would always encourage people to wait until the average soil 
temperature is about 50 degrees and falling just due to the 
real risk of greater N losses (and, thus, reduced yields for a 
given N application rate) with N applications made earlier. 

Can I apply N in the fall at warmer soil temperatures if I use 
N-Serve with anhydrous ammonia? 

The use of the nitrification inhibitor N-Serve in the fall 
of the year will generally reduce your risk of spring N losses-
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Fall Nitrogen Fertilization/Continujed 

but is this reduction in risk significant? We would encour
age the use of N-Serve on soils that are poorly drained and 
are in the higher rainfall area (south-central) as a standard 
practice. N-Serve will decrease nitrification in the fall and 
commonly in the spring of the following year. Keep in mind 
that we are mainly concerned about N losses that occur at 
the end of May and into June. When N-Serve is applied at 
warmer soil temperatures, the effect of the inhibitor in the 
spring will be reduced, thus, the effect of the inhibitor is less 
than what we might want it to be if we use it with early fall 
N applications. 

N-Serve will also lose its effectiveness faster with warmer 
soil temperatures. So while there still may be a benefit in 
terms of ammonium N conversion with early N-Serve usage, 
the potential benefit of N-Serve decreases as applications 
are made earlier in the fall. Bottom line, N-Serve reduces 
nitrification, which may or may not affect N losses. How
ever, from a risk management perspective, N-Serve always 
reduces risks of N loss with fall application, just to varying 
degrees. 

Are urea and anhydrous ammonia comparable products 
for fall N fertilization? 

Although it would seem like these two ammonium-based 
fertilizers should be interchangeable in our recommenda
tions, they do carry different amounts of N loss risk. There 
are two main reasons for the varying degrees of risk. First, 
there is a confounding of application methods because an
hydrous ammonia is always applied in a band and urea is 
generally broadcast. The band application, as with most 
fertilizers, provides some agronomic advantages. The am
monium in the band is exposed to less bacteria in the soil 
that will convert it to nitrate, thus banded N converts to 
nitrate in a slower manner. The second difference is that 
anhydrous ammonia effectively stops activity of the nitri
fying bacteria in the application zone. This second differ
ence may explain why deep banded urea may sometimes be 
less effective than anhydrous ammonia. While both prod
ucts are band applied, the bacteria can start working imme
diately with the urea whereas the anhydrous band will need 
to repopulate with nitrifying bacteria before conversion 
starts. Some people often refer to anhydrous ammonia be
ing its own sort of nitrification inhibitor in that it sets-back 
nitrifying bacteria. 

The enhanced nitrification rate of fall-applied urea com
pared to anhydrous ammonia is considered, along with the 
rainfall potential of a given area, in making N product rec
ommendations. In western Minnesota, with the probability 
of less annual rainfall, both urea and anhydrous ammonia 
are considered BMPs. However, our research data would 
also add that there is a greater risk that fall-applied urea will 
produce less yield, over the long run, than would anhy
drous ammonia. In most years there probably will not be a 
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significant yield difference, but in a few years. urea will pro
vide inferior yields to anhydrous. Therefore, in western Min
nesota, urea can be used as part of a BMP N program, but do 
understand that there is a greater risk of lower yields. 

In south central or central Minnesota, urea is not consid
ered a BMP due to the before-mentioned enhanced nitrifica
tion rates as well as the probability of greater rainfall in the 
area. Combined, these factors lead to a greater chance of N 
loss and yield loss, which has been demonstrated in research 
trials. 

If urea does become part of your N management plan this 
fall, here are some strategies to consider. Wait until the soil 
temperatures are cool enough before applying urea. Urea 
performance will be more sensitive to fall application timing 
than will anhydrous ammonia. If you are a somewhat conser
vative person, understand the risks you are taking if urea, 
especially with early applications, is your N product of choice. 
Any fall-applied urea should be incorporated, either by till
age or rainfall, within 4 days. 

Some questions also arise with regard to impregnating 
urea with N-Serve or Agrotain. Although N-Serve is labeled 
for urea, one must remember that N-Serve is extremely vola
tile and the logistics of impregnating the urea and immediate 
incorporation (not an hour later!) limit its effectiveness. 
Agrotain usage is difficult to justify due to the low probabil
ity of significant N volatilization in the fall. Agrotain does 
an excellent job of reducing volatile N losses during warmer 
soil temperatures, higher soil pHs, and with higher residue 
cover, but we do not see this situation having this potential 
for significant N loss reduction. Remember that N-Serve slows 
nitrification while Agrotain only affects volatilization. 

Bottom line, urea can be a viable option for fall N with 
its performance risk being similar to anhydrous ammonia the 
further west (and north) one goes in Minnesota and the later 
one delays N application in the fall. 

What about the soil nitrate test this fall (or next spring)? 
Fall soil sampling and analysis for residual N is a BMP in 

western Minne:sota. Collect a representative sample of 0-24 
in. (Note: samples collected from less than 24 in. are not rec
ommended as our recommendations are calibrated for 24 in. 
samples.) In non-western Minnesota, a relatively new soil 
nitrate test is also recommended in certain situations. Based 
on the rainfall in the past three months and the yield poten
tial of the 1997 crop, we suspect that residual nitrate that will 
be carried over to the 1998 crop will be minimal. Keep in 
mind that carryover N is usually associated with less than 
normal rainfall and crops that yielded significantly less than 
planned. We would, however, still suggest soil nitrate testing 
on fields that have recent histories of manure applications, as 
crediting of this manure-N will be best quantified with soil 
testing. 

Mike Schmitt, Extension Soil Scientist 
Gyles Randall, Soil Scientist 



What's High? Whats Low? 
When we look at summaries of the analysis of soil samples 
sent to both public and private soil testing laboratories, we 
find that soil test values have changed over the years. In 
recent years, a higher percentage of the samples have me
dium, high, or very high values for phosphorus and potas
sium. At the same time, a smaller percentage of samples test 
low or very low for these two nutrients. Many Minnesota 
farmers are also noticing this change and are asking if and 
when application of phosphate and potash fertilizers can be 
reduced. Therefore, this is an appropriate time to review 
relative levels for phosphorus and potassium. 

Most laboratories divide soil test values for phosphorus 
and potassium into five categories ranging from very low to 
very high. The values for phosphorus, each category used in 
University of Minnesota fertilizer recommendations, are 
listed in the following table. 

Cetegcry 

v.low 
low 
medium 
high 
v. high 

P Measured by 
Bray I Procedure 

P Measure by 
Olsen Proce(fure 

- - - - - - - - - - - - - ppm P - - - - - - - - - - • -
0 to 5 0 to 3 
6 to 10 4 to 7 

11 to 15 8 to 11 
15 to 20 12 to 15 
21 + 16 + 

Similar values for potassium are summarized as fol
lows. 

Category 

v.low 
low 
medium 
high 
v. high 

SoiiTest K 
ppm 
Oto 40 

41 to 80 
81 to 120 

121 to 160 
161 + 

Crop producers have the option of using either broad
cast or banded applications of phosphate and/or potash 
fertilizers when soil test values are either low or very low. 
Broadcast applications of these nutrients are not cost ef
fective when soil test values are higher than 20 ppm (mea
sured by Bray I procedure) or 15 ppm (measured by Olsen 
procedure). Likewise, broadcast applications of potash are 
not needed when the soil test for K is higher than 160 ppm. 

Low rates of phosphate and potash are suggested when 
soil test values are in the high range. There is a low prob
ability of a yield increase when broadcast applications are 
used for this range; banded applications are a better choice. 
When soil test values are high, broadcast applications are 
not economical for crop production in Minnesota. 

GeorgeRehm 
Extension Soil Scientist 

Soil Sampling Grid Cells for Immobile Nutrients 

Soil sampling for P and K has started. There are many ques
tions on how to soil sample grid cells for the best results. 
Three of these questions include when can soil sample be 
taken, how big should the grid cells be and how should each 
grid cell be sampled? 

Time of taking a soil sampling during the year for immo
bile nutrients is not critical. With the increased number of soil 
samples taken with grid cell sampling, more time is needed to 
take the samples from the fields and to analyze them. In the 
table below, phosphorus soil test values were similar over time 
at both sites. The K values changed some but in most cases 
were within normal variation expected. With both P and K, 
soil samples should not be taken immediately after fertilizer 
application. The results will be quite variable and incorrect. 
Winter soil sampling for K has caused problems in obtaining 
good results and is not recommended. 

Sampling time Sll£ l §lte2 
p K p K 

--------------- ppm ----------------

Spring year1 28 255 15 152 
Fall year 1 27 262 13 207 
Spring year 2 25 215 13 237 

Fall year 2 27 269 

Research with P fertilizer and corn indicates that the 
smaller the grid cell size the better a field will be characterize 

for area of yield response. If the appropriate soil test for 
Phosphorus is used (Bray 1-P for soils with pH below 7.4 and 
Olsen-P for soils with pH 7.4 and above.), the predictive 
ability of the soil test is good across the landscape. Some 
fields or areas of fields may require different grid cell sizes 
because of different landscape features and past manage
ment. The limiting factor on grid cell size is economics. 
With smaller grid cells comes increased sampling and ana
lytical costs. 

What system should be used to sample a grid ceil? There 
is a considerable amount of debate about this topic. At this 
time using a sampling pattern within the grid cell which 
combines samples from more than 5 locations within the 
grid cell will give the best characterization of the nutrient 
level. Some other factors must also be considered in choos
ing these locations. Just as in whole field sampling, areas 
with soils that are not typical of the rest of the grid cell 
should be avoided. This means that the person taking the 
sample should have enough training to be able to identify 
these different areas and not be a robot sampling where an 
electronic device tells them to. Also be sure to take the 
samples to a consistent depth. With reduced tillage 
systems,immobile nutrients become stratified in layers which 
if sampled to differing depths can give very different results. 

John lAmb 
Extension Soil Scientist 
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CLINIC REPORTS 
Samples submitted to the Plant Disease Clinic in September included: 

Corn-Kabatiella sp. (Eyespot) 
Soybean-soybean cyst nematode, Brown stem rot, anthracnose, Phytophthora sp. root rot 
Tomato-Septoria sp. leaf spot, Phytophthora sp. (Late blight), Colletotrichum sp. fruit rot 
Oak-Oak wilt 
Honeysuckle-Phyllosticta sp. leaf spot, Herpobasidium sp. (lnsolibasidium sp.) leaf blight 
Rose-Rhizoctonia sp. root rot 
Kalanchoe-Tomato spotted wilt virus 
Sedum-Impatiens necrotic spot virus(INSV) 
Gloxinia-INSV 

DiaiU 

Sandra Gould 
Plant Disease Clinic 

Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant diseases, 
insects and wildlife associated with the home environment. Calls from the public are taken at 1-900-988-0500 weekdays. 

A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Late Blight of Tomato 

Over the last few weeks we have had several inquiries about 
problems with tomatoes that were diagnosed as late blight. 
Late blight is caused by a fungus and commonly causes 
disease on tomatoes and potatoes. This disease was respon
sible for the Irish potato famine of 1840's that resulted in 
the death of hundreds of thousands of people and the emi
gration of more than 1.5 million people from Ireland to the 
United States. 

Late blight occurs during cool, wet weather. Although 
this disease can occur at almost any time during the grow
ing season, in Minnesota, it occurs most commonly in the 
late summer and early fall. 

Infected tomato plants develop brown, purple or black 
streaks, spots or blotches on leaves and stems. Infections 
are most common on leaflet tips, margins, and undersides 
where moisture collects. Lesions are often covered with 
white, downy mycelium and spores during wet, humid 
weather. Lower leaves are often attacked first, but during 
favorable weather whole plants may be affected. Disease 
development subsides during dry weather, only to resume 
when moist conditions return. 

Fruit are also infected. Infections first appear as grey/ 
green water-soaked spots. These spots enlarge becoming a 
mottled grey/green with brown bands throughout. The cot
tony white growth of mycelium also occurs on fruit during 
wet weather. Both green and ripe fruit are infected. Infected 
green fruit are usually destroyed before they have the op
portunity to ripen fully. 

Control of late blight is difficult once the disease be
comes established. The method of control is avoidance. In 
the event of infection strict sanitation and cultural practices 
can minimize the severity of this disease in the home gar
den. The following are some practices to avoid late blight 
or to minimize its severity: 
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./ Plant healthy tomato transplants. Infected transplants 
are often the initial source of disease and are usually stunted 
with lesions on the lower leaves and stems. 
./ Rotate susceptible plants like tomato, potato and pep
pers with non-susceptible ones. 
./ Do not plant susceptible plants near each other in your 
garden (i.e. don't plant tomatoes near the potatoes). 
./ Provide adequate space between plants when planting to 
promote air circulation and rapid drying of plants. 
./ Avoid overhead watering and watering late in the day 
when conditions are favorable for disease. 
./ Remove diseased plants or plant parts as they appear. 
Infected debris may be destroyed by composting in a well 
maintained compost pile, burning or by deep burying. 
./ Protectant fungicides such as chlorothalonil or mancozeb 
may be used when conditions are favorable for disease or 
wh~n the disease is first reported ir. the area. · 

Household Insects 

Peter Bedker 
Dial U Plant Pathologist 

Yellowjackets continue to be our number one insect ques
tion. Most complaints concern yellowjackets that enter build
ings due to nests that are in wall voids or other cavities inside 
homes. The only visible evidence of the nest (other than the 
yellowjackets found indoors) is a hole or space on the out
side part of the building where workers are seen going in and 
out. We are late enough in the season where the best course of 
action is to ignore the yellowjackets and wait for freezing 
weather to kill them. Yellowjackets are annual insects mean
ing that nests survive just one year. Old nests are not reused 
the following year. The only survivors are the newly mated 



queens which have left the nest and spend the winter under 
loose bark, stones, siding, and other protected sites. The 
yellowjackets in the nest die after at least one or two hard 
frosts. Once you are sure all the yellowjackets are dead, 
either late this fall or early next spring, seal the entrance lead
ing to the nest. For the yellowjackets seen inside, just use a 
rolled up newspaper or a fly swatter to kill them. If large 
numbers are seen, you can also use an aerosol can of insecti
cide labeled for flying insects. These products typically con
tain pyrethrins or resmethrin which has a quick knockdown 
but little residual activity. See Wasp and Bee Control, F0-
3732. 

Calls about millipedes are starting to increase. People 
typically describe millipedes as one inch long, dark-colored 
worms that curl up when they die. They move quite slowly 
and have many short legs, although callers often don't notice 
any legs. Millipedes feed on decaying plant material out
side. During fall, millipedes seek shelter to spend the winter. 
This often leads them into homes. However, millipedes are 
harmless. They do not reproduce inside and are usually short
lived. Tolerate small numbers of millipedes in your home. In 
cases of large numbers entering your home, seal any obvious 
cracks or spaces around the foundation. An application of 
diazinon or chlorpyrifos in a band around the outside of the 
foundation and the ground helps to prevent millipedes from 
getting inside. We have also had a few complaints of large 
numbers of millipedes on driveways. They are not doing any 
harm except to cause a nuisance. Just ignore them or wash 
them off with a hose. As the weather gets colder, millipedes 
go away on their own. See Sowbugs, Millipedes, and Centi
pedes in the Home, FS-1023. 

Landscape Insects 
We have received many calls and samples about full grown 
(3/4 inch long) dogwood sawfly larvae on dogwood. Diai-U 
normally receives very few questions about this insect. Dog
wood sawfly larvae have a black head and are grayish blue 
with two rows of spots on top of the body and are yellowish or 
tannish underneath. There is a very similar species that is 
more yellowish on top. In some cases, the questions are about 
large numbers of sa•.vflies on t,he shrubs. As w:i:th,'lily ~thf':r 
insect on trees or shrubs at this time of year, the best course of 
action is to ignore them. It is late enough that they cause no 
real damage to dogwood. Spraying them now has no bearing 
on how many sawflies will be seen next year. People also 
have had problems with these sawflies boring into wood (e.g. 
doghouse, fence post). Mature dogwood sawfly larvae like 
to bore into rotting wood to pupate (make a cocoon). They 
have also been reported boring into siding in homes. A spray 
of chlorpyrifos or diazinon can help protect the siding of 
home. In other cases, replace the rotten wood to reduce the 
attractiveness of the wood to the sawflies. 

Jeffrey D. Hahn 
Asst. Extension Entomologist 

Target Tough Broad-leaf Weeds in Lawns 
This is the best time of year to target those tough, broad-leaf 
weeds that are so bothersome in the lawn. The advent of cold 
weather makes them more vulnerable, and they'll pick up 
herbicides and move them down into their roots more effi
ciently as they store carbohydrates for next year's growth. 

Dandelions aren't really hard to eliminate. By spraying 
once with an herbicide containing 2,4-D you should be able 
to kill them this autumn so they won't be around to bloom 
and spread additional seed next spring. Check your lawn 
carefully in order to spray tiny dandelion plants as well as the 
giant, obvious ones. 

Even creeping charlie (ground ivy) can be killed this 
time of year. Spray with a broad-leaf herbicide -- the most 
effective contain Trimec, a combination of 2,4-D, MCPP and 
dicamba (also called Banvel). Then repeat the spray 10 to 12 
days later. 

Only hit the tops of the weeds rather than soaking the 
material into the soil. Dicamba can be picked up by small 
roots of trees, shrubs and perennials if you apply it too heavily 
or if rainfall washes it into the soil a day or so after applica
tion. 

Spray herbicide on a day when wind is quite calm, tem
peratures range from the upper 50's to upper 70's, and no rain 
is forecast for at least two days. Apply it to the lawn after any 
dew or moisture has evaporated; moisture on the weeds will 
dilute the herbicide you apply, rendering it less effective. 

If you want to try using borax on creeping charlie, wait 
until spring to apply it. We'll supply the correct formulation, 
along with instructions on how to use the borax next year at 
the appropriate time. 

Deborah L. Brown 
Extension Horticulturist 

Applying Mole Repellent Is Easier Than 
Trapping 

Moles are insectivores that tunnel just below the surface look
ing for invertebrates when the ground is moist. This foraging 
activity results in raised, meandering ridges that can dry out 
plant roots. In the past, we have always recommended trap
ping moles out of lawns and gardens, but this can be time
consuming and difficult. Repelling moles with castor oil is 
now our recommended practice, as it is easier and more effec
tive than trapping. 

Commercial repellents that contain castor oil as the ac
tive ingredient are applied with a garden hose over the entire 
area to be protected. The repellent should be applied as soon 
as there is mole activity in the lawn or garden. '!Ypically one 
to two applications per year is often enough, but more fre
quent applications are needed in sandy soil or in years when 
it rains heavily. It is not known whether moles are repelled by 
the odor, the taste, or for some other reason, but we do get 
positive results from this method. A similar repellent (bone
oil) has been scientifically tested on European moles and 
found to be very effective. 

Wiley Buck 
Wildlife Technician 
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Unnecessary Confusion 

Sometimes the information reported from the analysis of soil 
samples and the fertilizer recommendations based on that 
information are not easy to understand. It seems that this is 
especially true for phosphorus. 

Two extractants are used to measure the relative level of 
phosphorus in soils in the northern and western Com Belt. If 
the soil pH is 7.3 or less, the phosphorus is extracted by the 
Bray and Kurtz #I procedure. This is commonl1y called the 
Bray procedure. The extracting solution is a weallc acid. This 
procedure has effectively predicted crop response to applied 
phosphate fertilizers for many years. 

Frequently, when the soil pH is 7.4 or higher, the dilute 
acid in the Bray procedure is neutralized by ficee calcium 
carbonate and low amounts of phosphorus are ex1tracted. For 
these soils, the Bray procedure is not effective in predicting 
crop response to phosphate fertilizers . The sodiul!tl bicarbon
ate extractant is then used by soil testing laboratories for 
these soils. This procedure is also known as the: Olsen test, 
and is usually very effective when soil pH values are high. 

While at the University of Illinois, Dr. Bray· and others 
also developed an extractant using a stronger acid to extract 
phosphorus from soils. This test is usually refen·ed to as the 
Bray II procedure. The amount of phosphorus in soils re
moved by thi3 procedure, however, is n~t cu• accurate pre~H~
tor of the amount of phosphate needed in a fertilizer program. 
Therefore, most soil testing laboratories do not analyze 
samples for Bray II phosphorus. It is not a usefuR test. 

Recently, some have developed a perception that the 
Bray P 1: Bray P II ratio can be used to determine ·the percent
age of phosphorus in soils which is "availabl1e" for crop 
growth. The suggestion that a calculated ratio can be used in 

this way is strictly perception- nothing more. Let's look at 
the facts . 

To begin with, the analysis of soil samples by standard
ized procedures provides an "index" of the relative level of 
plant nutrients in soils. For example, a Bray I test of 6 ppm 
means that the relative level of available phosphorus is low 
and there is a high probability of a response to phosphate 
fertilization. This reading does not mean that there are 12 
pounds of "available" phosphorus in the soil. Therefore, 
any ratios which are based on values designed and used as 
indexes are meaningless. 

This analytical procedures currently used by most soil 
testing laboratories have been developed with a consider
able amount of research. They are used because the research 
shows that the amount of plant nutrients extracted by the 
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Unnecessary Confusion/continued 

procedure predict the amount of that nutrient needed in a 
fertilizer program to provide for optimum yield. There is no 
research to show that the Bray PI: Bray P ll ratio can measure 
the amount of soil phosphorus available to crops. The sug
gested use of this ratio only adds to the confusion surround
ing soil tests for phosphorus. 

Currently, universities in the North-Central United States 
are conducting research projects to evaluate the substitution 
of a Mehlich Ill procedure for both the Bray I and Olsen pro
cedures. This substitution may take place in the near future 
and eliminate more confusion. 

George Rehm 
Extension Soil Scientist 

Soybean Cyst Nematodes (SCN) 
The nematode is now reported in township of Springvale in 
Isanti County and also in Minneisk township of Wabasha, a 
new county record. This brings the number of townships to 
111 and positive counties to 34 in Minnesota according to 
the Minnesota State Department of Agriculture .. SCN.contin
ues to be recognized in more locations. It appears that inter
est in Roundup ready soybeans is very high in the farm com
munity, while concern about SCN has diminished. I believe 
that more soybean growers would have better yields by fo
cusing on managing SCN. Since it is now reported in 34 
Minnesota counties, it is, I believe, a very serious problems. 

Soil sampling this fall as beans mature or after harvest is 
another issue soybean farmers must consider. Rotation out of 
soybeans is the best means to reduce the nematode popula
tion. After rotation, selective use of resistant varieties is the 
next decision. .Soy_bean varieties with additional character
istics important in your field to consider are Phytophthora 
Root Rot, Brown Stem Rot, Chlorosis, Maturity and Yield 
Potential as well as other plant characteristics like Lodging, 
Plant Height, and Protein/Oil levels. 

Ward C. Stienstra 
Extension Plant Pathologist 

Clinic Reports 

Samples submitted to the Plant Disease Clinic in August included: 
corn-Northern corn leaf blight, Holcus leaf spot, storage molds 
soybean-Phytophthora sp and Rhizoctonia sp root and stem rot, pod and stem blight, anthracnose 
kidney bean-Fusarium sp and Rhizoctonia sp root and stem rot, bacterial leaf spot, Alternaria sp leaf spot 
potato-Early blight 
turf-Rhizoctonia sp and Pythium sp root rot, anthracnose 
oak-Oak wilt 
potentilla-Pythium sp Cylindrocladium sp 
lilac-bacterial blight (Pseudomonas sp), Rhizoctonia sp root rot 
red pine-Sphaeropsis sp tip blight 
rose-Diplocarpon sp (Black spot), Cylindrocladium sp, Rhizoctonia sp root rot 
geranium-Alternaria sp leaf spot 
begonia-Impatiens necrotic spot virus 
cyclamen-Impatiens necrotic pot virus 

Sandra Gould 
Plant Disease Clinic 

Dia/U 
Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant diseases, 

insects and wildlife associated with the home environment. Calls from the public are taken at 1-900-988-0500 weekdays. 
A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Household Insects 
We are starting to get questions and samples about foreign 
grain beetles. They are common during late summer and early 
fall. They're small beetles, 1/12 inch long and reddish brown. 
They are identified from other small beetles by a pair of tiny 
peg-like projections behind the head on the prothorax (sec
ond visible body part). Because of their small size, people 
sometimes confuse them with fruit flies or with fleas. How
ever, foreign grain beetle lack easy-to-see clear wings that 
fruit flies have, and foreign grain beetles fly while fleas do 
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not. These beetles enter homes and become a nuisance. They 
are attracted to moisture, e.g. around sinks, basins, and tubs, 
and are especially common in new homes due to wet wood 
and walls. It is difficult to prevent foreign grain beetles from 
entering homes. Fortunately, they are harmless to people. 
Because they like to feed in moldy grain, they are rarely found 
in food products in homes. The best bet is to wait them out. 
They go away on their own by October. 

A lot of people have been noticing crickets in homes 
lately. It is common for crickets to enter homes accidently 
during late summer and fall as they seek shelter for winter. 



Field crickets (the most common type of crickets in homes) 
are about Y2 - 3/4 inch long and black. They have rounded 
wings that cover up most of the abdomen. Field crickets are 
attracted to light. To control crickets, first try to prevent them 
from entering your home. Caulk and seal obvious cracks and 
spaces around the foundation, doors, and ground-level win
dows. Keep tall grassy weeds cut and remove bricks, mulch, 
stones, firewood, and similar objects near your house that 
may allow crickets to hide close to your home. Tum off un
necessary lights and use less attractive ones, such as yellow 
lights. Crickets that do get inside do not usually persist past 
fall. Physically remove crickets that you find. You can also 
use sticky traps (like a roach motel) to capture crickets. See 
FS-10 12, Crickets. 

During late August and the first week of September, we 
received a fair number of samples of field ants swanners. These 
are new males and queens flying in large numbers~t of their 
nest to mate. The queens then fly off to start their own nests. 
If winged field ants are found indoors, that means that there is 
a nest under the house. Field ants nest in the soil. The ants 
find a crack through the concrete to enter into the home. 
Field ants do not damage homes and are just a nuisance. They 
are a temporary problem and do not persist for more than a 
few days to a week. It is usually not practical to try to control 
the nest. The best bet is to ignore them until they go away on 
their own. 

Landscape Insects 
We have had numerous reports of high numbers of aphids 
associated with willows. They also have been found on sides 
of homes and on adjacent property. People are describing 
black willow aphids. The are about 1/8 inch long, black with 
orange legs and comicles (the small tubes protruding out on 
the abdomen). They are rather large for aphids. In fact, people 
have commonly described them as looking like ticks. While 
they cause no real damage, they can be very annoying when 
there are a lot of them. Try spraying them with a hard stream 
of water from a hose to dislodge them from buildings and 
trees. If an insecticide is deemed important, use insecticidal 
soap; this kills aphids and preserves natural enemies. Keep 
in mind that if you are dealing with a large tree, that you 
won't get complete coverage. These aphids will go away on 
their own as weather turns cooler. The number of willow 
aphids you see this year has no bearing on how many you'll 
see next year. 

We received several samples at the end of the August 
concerning many insects on birch. These small, brown in
sects are called birch catkin feeders (Kleidocerys sp.), a type 
of seed bug. As the name suggests, they feed on the male 
flowers but cause no real injury. These insects have well
developed scent glands and can be annoying by giving off a 
bad smell. You can try to disperse them with a hard stream of 
water, but they fly and can return to the birch. These insects 
are generally a short-lived problem, and it is probably best to 
just ignore them. 

Fall Needle Drop Alert 

Jeffrey D. Hahn 
Asst. Extension Entomologist 

Don't be alanned when you see the inner needles of your 
pines, spruces, yews and other evergreens turn yellow this 
time of year. When you look closely you'll see the outer 
needles nearer the ends of the branches still look healthy. 

Every year, without fail, Dial U receives calls from people 
who are absolutely certain that their plants have never expe-

rienced this cyclic yellowing before. We always tell them (in 
a gentle way, mind you) that they're wrong! 

Each fall, conifers lose their oldest needles. Depending 
on weather conditions they might turn bright yellow. dull tan 
or rusty brown before dropping to the ground. Your pine tree 
might be full of discolored needles one day. then drop them 
all in a heavy rainstonn and look perfectly "nonnal" again. 
the next. 

Fall needle drop does not imply inadequate nutrients 
nor is it a sign of inadequate or excess moisture. It is nothing 
to worry about- just part of an evergreen's natural life cycle. 

Deborah L. Brown 
Extension Horticulturist 

Fall Disease Control in Your Landscape and 
Garden 
Labor day has come and gone, kids are back in school and 
fall is nearly on us. The Median dates of first frost range from 
September 6 in the northeastern Minnesota to October 9 in 
the south central Minnesota. Killing frosts usually occur two 
to three weeks after these dates. Killing frosts signal t..'1e end 
of the growing season and time to clean up your flower and 
vegetable gardens and to prepare your home landscape for 
winter. A major purpose for cleaning up your gardens in the 
fall is for the control of diseases and insects that overwinter 
on plant debris. 

The following are some important disease control tips 
for the end of the growing season: 

• Remove and destroy infected plants or parts of plants as 
soon as they are observed in order to reduce disease spread. 

• Clean up and remove plant refuse in your garden as soon 
as plants are through producing. 

• Control weeds in and around your garden because they 
can harbor disease and can be an important source of 
infection next year. Fall is the best time to control tough 
perennial weeds with herbicide. 

• After the first killing frost, remove all plant material from 
your vegetable and flower gardens. Cut back your pe
rennials, rake up fallen leaves and mulch with clean straw. 

• Make note of what plants were diseased and where they 
were located in your garden. Select resistant varieties, if 
available, and plan for crop rotation. A good practice is 
to plant related crops in the same site once every three or 
four years. 

• Prune your trees and shrubs during the donnant season. 
Thinning improves air circulation and decreases the se
verity of many foliage diseases. 
Most garden debris can be disposed of by composting. 

Infested debris should be disposed by proper cornposting, 
burying or burning. Com posting garden refuse, if done prop
erly, should destroy disease organisms. The compost should 
be frequently turned and maintained at a temperature of 120 
to 160 degrees Fahrenheit for two to three weeks. For proper 
composting procedures refer to F0-3296, Composting and 
Mulching: A Guide to Managing Yard Wastes. 

Disease control in gardens begins with planning in win
ter and ends with harvest and clean-up in the fall. Practicing 
year-round plant disease management will allow you to use a 
wider variety of control measures and make you less reliant 
on chemical measures. 

Peter Bedker 
Dial U Plant Pathologist 
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Using Flat E.~uildings for Dry Grain Storage 

In years when grain yields are high and prices are low, it is 
worth considering use of existing flat buildings (for example 
machine storage buildings, warehouses, or even livestock 
buildings) for temporary grain storage. Here are some things 
to consider when deciding whether a given building would 
be a good choice for grain storage. 

Sanitation. Can you get the building clean enough for grain 
storage? If the building previously contained manure, ag 
chemicals, or petroleum products, can you complc~tely remove 
these materials and their odors so that grain will 10t be physi
cally contaminated or pick up odors that would re•sult in down 
grading? Also, take a look at the way the building is con
structed and try to determine whether you can keep birds and 
rodents away from the grain. 

Wall strength. Dry grain exerts high pressure on walls, and 
unless the building was specifically designed to withstand 
the pressure of grain or some other granular pr<Jtduct, it will 
need to be reinforced. If the building was designed and erected 
by an ag building company, you might ask the company if a 
"grain package" is available. Or you could consi~ler hiring an 
engineering consultant to design building modiJtications for 
you. Anothcf option would be to set free-standing bulk heads 
inside the building to keep grain away from the walls. Exten
sion doesn't currently have plans for do-it-yourselfbulk heads, 
but some local contractors or building materials suppliers 
might be able to build them for you. Some farme:rs avoid the 
wall-pressure problem by buying metal grain bin rings (with
out floors or roofs), and setting the rings inside the building. 
Finally, you could accept reduced storage capac:ity and just 
place grain in the center of the building in sloping piles that 
do not touch the walls. 

Capacity. When you are trying to decide whether it is worth 
using an existing building for grain storage, make sure you 
estimate how many bushels can be stored. It is disappointing 
to find how few bushels can actually be stored in some flat 
buildings, especially when buildings have low ceilings or 
when grain is not piled against the sidewalls. To estimate 
capacity, calculate the volume of the planned grain pile in 
cubic feet and then multiply by 0.8 bushels per cubic foot, or 
divide by 1.25 cubic feet per bushel to get volume bushels. 
Contact the University of Minnesota Extension Service if 
you would like assistance in estimating building capacity. 

Water-tightness. First, check the roof for leaks and estimate 
how difficult and expensive it would be to repair it. Next, 
look at the grade around the building to make sure that water 
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Dry Grain Storage/Continued 

doesn't get onto the building floor. Finally, look at the floor 
itself. A vapor barrier (6-mil plastic, for example) is needed 
between the soil and the grain to prevent moisture from mov
ing into the bottom layer of grain. For buildings with earthen 
floors, consider piling the grain on plastic, or 
installing a new concrete floor with a vapor barrier under it. 
Keep in mind that new concrete floors should be allowed to 
cure for several weeks before grain is placed on them. If the 
building has an older concrete floor that does not have a 
vapor barrier under it, and the grain will be stored more than 
a few months, it would be best to put down plastic over the 
floor a:; the building is filled. 

Filling and unloading the building. Grain handling is not as 
convenient in flat storage as it is in round metal bins and it 
can be a challenge to move grain in and out of the building. 
There is some specialized equipment designed for this pur
pose that you could buy or rent. But if that's not practical, 
you might be able to use portable grain augers to fill flat 
storage by making openings in the roof, or by moving the 
auger around inside the building. Unloading can be accom
plished by using a portable auger or a front end loader. Pneu
matic grain conveyors could also be used for filling and emp
tying flat storage. 

Grain moisture. Because it is difficult to achieve uniform 
air movement in flat storage, it is difficult to dry grain ad
equately in these buildings. It is probably best to make sure 
grain is dry enough for storage before placing it in the build
ing. Corn that will be fed through the winter months can be 
held at up to 18% moisture, but com to be stored into the 
following spring should be no more than 15% moisture. Use 

14% moisture for com storage into summer, and 13% for stor
age of a year or more. Small grains should be 13 to 14% 
moisture, and soybeans should be about 13% moisture. 

Grain aeration. Even if grain is dry when it is moved into 
flat storage, it should still be aerated so that you can control 
grain temperature to reduce mold and insect activity and to 
prevent moisture migration. Perforated ducts placed on the 
floor can work well for flat buildings. If the pile is fairly level, 
duct spacing should be about equal to the pile depth. If you 
have a long triangular-shaped pile, you might get by with 
one duct, centered under the peak, running the length of the 
pile. Unusual pile shapes make aeration design tricky; con
sult with an experienced aeration system des:gner in these 
cases. Perforated ducts (metal or plastic) that are made for 
grain aeration work best. Ordinary plastic drainage tile doesn't 
work very well because it doesn't have enough perforated 
area for good air movement. Try to keep duct lengths to less 
than 100 ft to reduce problems with non-uniform air distribu
tion. 

Positive pressure designs (air blowing into ducts and out 
of the top of the pile) tend to work best for flat storage, but be 
aware of potential condensation problems under the roof. You 
can minimize condensation problems by providing plenty of 
air exhaust area and plenty of air movement over the pile 
while the fans are running, and by running the fans often 
enough to minimize the temperature difference between the 
grain pile and outdoor air. 

Round metal grain bins are hard to beat for convenient 
grain handling and aeration, but flat storage can also work if 
you provide good management and can meet grain handling, 
aeration, and pest control challenges. Contact the University 
of Minnesota Extension Service for more information. 

Bill Wilcke 
Extension Engineer 

Converting Tower Silos for Dry Grain Storage 
We have lots of unused tower silos on Minnesota farms and it 
looks like we might have a lot of grain to store this fall. Can 
tower silos that were once used for haylage, silage, or high
moisture grain be converted for storage of dry grain? Yes, 
many farmers have successfully stored dry grain in tower si
los, and you can, too, but you'll have to meet the following 
challenges in making the conversion. 

Make sure the walls will withstand the pressure of dry grain. 
Dry grain exerts more pressure on walls than does silage. Many 
newer silos were designed to handle the pressure of dry grain, 
but some older ones were not. Also, the steel rods on the out
side of concrete stave silos have probably corroded and weak
ened over time. Carefully examine the condition of the silo 
walls and reinforcing rods, and if necessary, contact the manu
facturer to find out if the silo is currently strong enough, or 
can be made strong enough to hold dry grain. 

Make sure the silo is water-tight. First, check the roof and 
repair or replace it to prevent water leaks. Then, examine the 
sidewalls for evidence of leaks. It might be possible to re
plaster concrete or concrete stave silos that have cracks and 
leaks. Some farmers have attempted to hang plastic liners 
inside of silo walls to protect dry grain from moisture; this 
can work, but it is difficult to keep the plastic in place - espe-
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cially during unloading. Finally, make sure you have a good 
floor that is well above the ground surface outside of the silo. 
If the silo has an earthen floor that is below grade, consider 
adding fill, putting in a plastic vapor barrier, and pouring a 
new concrete floor several weeks before harvest. 

Develop a plan for filling the silo. Believe it or not, getting 
grain into silos can be one of the biggest obstacles to their 
use for dry grain storage. Silage blowers cause a lot of impact 
damage to grain kernels, so dry grain should not be run through 
a silage blower unless the grain will be fed relatively soon 
after harvest. Silage blowers can be modified for use with dry 
grain by running an auger into the pipe just above the blower, 
but because silage blowers really throw rather than blow si
lage, they don't generate much air pressure and the handling 
capacity (bushels per hour) of modified blowers is very low. 
Most transport augers will not reach the tops of silos, but you 
might be able to at least partially fill silos that have side 
doors by running an auger into the highest door that the au
ger will reach. One of the best options for filling silos with 
dry grain is to use a pneumatic grain conveyor. These types of 
conveyors are slow and require a lot of power, but they should 
get dry grain up to the top of a silo with relatively little kernel 
damage. Pneumatic conveyors can sometimes be rented from 
equipment dealers, elevators, or other farmers. 

.. 



Make sure grain is dry enough for storage. Because high 
fan power is required to blow large quantities of air through 
deep beds of grain, it is expensive to dry grain in silos. It is 
probably best to make sure grain is dry enough for the in
tended storage period before it is moved into the silo. Corn 
that will be fed through the winter months can be held at up 
to 18% moisture, but corn to be stored into the following 
spring should be no more than 15% moisture. Use 14% mois
ture for corn storage into summer, and 13% for storage of a 
year or more. Small grains should be 13 to 14% moisture, and 
soybeans should be about 13% moisture. 

Install some type of aeration equipment. Even if grDi.n is dry 
when moved into the silo, it should still be aerated sc. that 
you can control grain temperature to reduce mold and insect 
activity and to prevent mqisture migration. You could install 
full perforated floors for silo aeration, but you can probably 
get by just using perforated metal over the unloading trench, 
or simple perforated ducts. You can also get by with rda
tively small fans if you design for a low airflow per bushel 
(0.1 cubic foot of air per minute per bushel of grain (cfm!bu) 
might be a good target). Either positive pressure (air blowing 
into bottom of silo) or negative pressure (air pulled out bot
tom of silo) aeration can be used; either system will work if 

managed properly. In addition to installing fans and ducts at 
the bottom of the silo, you'll need to provide some open area 
at the top to let air in or out of the silo when the fan is running. 
Provide about one square foot of open area for each 1000 cfm 
of airflow. 

Unload from the center! It is especially important to unload 
silos from the center so that you don't end up with grain piled 
higher on one side, which causes uneven wall pressures that 
can lead to structural damage. Either install a conventional 
grain unloading sump in the center of the silo floor, or simply 
run an unloading auger from one of the lower doors into the 
center of the silo. Some farmers have had success with insert
ing an open-ended aeration tube into the center of the silo 
and then unbolting the fan and sticking an unloading auger 
in through the aeration tube when it's time to unload the silo. 

In some cases, silos are not in a convenient location for 
dry grain storage, or it turns out that it would be cheaper to 
build a new metal grain bin rather than convert an old, dilapi
dated silo. But it is worth considering using silos for dry 
grain, because in other cases, silo conversion is relatively 
simple and provides safe, economical storage. 

Bill Wilcke 
Extension Engineer 

lnterseeding Hairy Vetch in Sunflower and Corn Plot Tour 
The public is invited to attend a hairy vetch field tour on 
Thursday, September 11, 1997, starting at 3:00p.m. The bus 
will leave from the building of the Minnesota Wheat Growers 
on Highway 32, just south of Red Lake Falls, MN. 

The legume, hairy vetch, was interseeded in sunflower 
(and corn) at the four-leaf growth stage of the sunflower in ten
acre plots of twelve producers in Red Lake County. The le
gume was broadcast in front of the tractor at field cultivation. 
Hairy vetch has the ability to fix nitrogen, produce a cover to 
protect the soil from erosion, and the legume biomass can be 
worked into the soil in the fall or spring. Vetch can also be 
used as a hay crop. 

During the bus tour, five or six farm plots will be visited. 
Cars can be parked in the parking lot near the Wheat Growers 
Building. 

After the tour, a meal will be served and information ob
tained in 1996 will be presented. Co-sponsors of the tour are 
the University of Minnesota Extension Service, Minnesota De
partment of Agriculture Energy and Sustainable Agriculture 
Program, Soil and Water Conservation District, Natural Resource 
Conservation Service, and Lake Agassiz Sustainable Farming 
Association. Contact Hans Kandel, Extension Educator at 218-
253-2897 for more information. 

Hans Kandel 
Red Lake County Extension Educator 

Soybeans 

Soybean samples the last few weeks have been root rots. Stress 
from dry and windy conditions or even just higher water de
mand will show up as wilting or dying plants. The poor root 
systems developed this spring are the part of the problem. 
The major problem/disease cause that I'm seeing now is 
Phytophthora Root Rot (PRR). Soybean varieties with the 
Rps 1a, 1c and in a few cases the 1k gene are showing PRR. 
Growers should carefully examine fields for stand loss and 
dying plants before the beans mature. PRR symptoms in
clude early season plant loss-lack of emergence, mid season 
reduced growth-stunting, and when conditions are favorable 
plant death follows wilt, the resulting plants have brown dead 
leaves that remain attached for many weeks. Some soybean 
varieties have a brown stem lesion that moves up the stem 

from the soil line. If your soybeans are showing any ofthese 
symptoms you should carefully consider the resistant gene 
you are using and make a change. Soybean varieties should 
have resistance to Races 1, 2, 3, 4 at a minimum. We know 
that some areas have additional races present that can over
come the genes Rps 1a or Rps 1c, even Rps 1k can be found 
to have PRR. This may be our best choice for the future. 

Soybean isolations from July have not produced a clear 
picture implicating the "blue" strain of Fusarium/Sudden 
Death Syndrome (SDS). At this time I do not believe the root 
problems following the mid-season wet period was the result 
ofSDS. 

Ward C. Stienstra 
Extension Plant Pathologist 
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European Corn Borer/Corn Earworm: Timing is Everything 

The current ECB flight made a significant rebound this past 
week with very high moth counts recorded in many loca
tions. Lamberton (again) was the hot spot with 1,114 moths 
trapped 8/24. Com earworm (CEW) flights also continue to 
remain strong. Current temperatures are very conducive to 
optimum egg-lay and larval hatch. Sweet com growers should 
therefore be on a 5-7 day spray schedule, depending on the 
materials used (shorter interval if using Penncap-M, longer 
interval for Pounce, Warrior or Baythroid) until approx. 90% 
brown silk or within 7-10 days of projected harvest. 

As noted last year, both fresh-market growers and proces
sors should be aware of the following: Penncap-M provides 
adequate ECB control, but limited CEW control; Asana XL 
provides good CEW control but poor ECB control. As we 
now have both pests present, I advise that only Pounce 3.2E, 
Warrior IE or Baythroid 2E be used, as these are all effective 
on both pests, and the mid-rates of each are also effective. 
Proper timing is more important than the rate used, and given 
the costs of the new pyrethroids, the mid-rates obviously can 
save some money. Optimum timing in sweet com, particu
larly for the first spray of a 2 to 3-spray sequence, relates to 
both the growth stage of the crop and life stage of the insect. 

For example, for 2nd generation ECB, and CEW, the most 
critical crop growth stages that are most attractive for egg-lay 
are early tassel (green or open tassel) to 1st silk. Most fields 
at these stages should then be monitored closely for egg 
masses. Once only 4% egg-lay is found (4% of the plants 
with 1 or more egg masses), the field will need its first insec
ticide application. With regard to insect life stage, our re
search has shown, that even with the best pyrethroids, we 
obtain much higher and more consistent control if the insec
ticide is present on the plant (and particularly silks for CEW) 
at least 1-2 days before eggs hatch, rather than waiting to 
spray 2 days after eggs hatch. Also, the timing of this first 
spray is much more critical than any subsequent sprays, such 
as a 2nd or 3rd spray during the silking period. 

A summary of the ECB trap catches for this past week is 
shown in the following table. 

Minnesota ECB Light Trap Catch Summary for August 21 - 27, 
1997* 

Location AvgJNight MaxJNight (Date) 

North/West-Central: 
Crookston (NW Expt. Stn.) 
Fergus Falls (Otter Tail Co.) 22.4 29 (8/26) 
Jeffers (Cottonwood Co.) 220.5- 634 (8/24) 
Lamberton (SW Expt. Stn.) 485.1 1,114 (8/24)** 
Lamberton (French Ag Res.) 
Morris (WC Expt. Stn.) 
Olivia (Renville Co.) 43.0 595 (8/24) 
Brooten (Pope) 9.4 34 (8/27) 
Sleepy Eye (1-Brown) 151.4 350 (8/24) 
Sleepy Eye (2-Brown) 120.0 235 (8/26) 

South-Central: 

Blue Earth (49A) 225.1 785 (8/24) 
Blue Earth (49B) 213.3 589 (7/24) 
LeSueur (51a, LeSueur Co.) 82.3-
LeSueur (51b, LeSueur Co.) 76.2-
St. Peter 114.0 206 (8/24) 

South-East Central: 
Simpson (Olmsted Co.) 16.3- 33 (8/26) 
Blooming Prairie (Steele Co.) 265.4- 810 (8/24) 
Waseca (Seneca) n.1 154 (8/23) 
Faribault (Rice Co.) 
Dennison (Dakota Co.) 150.1 335 (8/24) 
Rosemount (1-UofM, Dakota Co.) -
Rosemount (2-UofM, Dakota Co.) -

*Data provided by numerous industry volunteers, and MDA 
staff; degree-day updates provided by Patrick O'Rourke. 

Bill Hutchison 
Extension Entomologist 

Dia/U 
Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant diseases, 

insects and wildlife associated with the home environment. Calls from the public are taken at 1-900-988-0500 weekdays. 
A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Seasonal Needle Drop 
September often brings a flurry of calls to Dial U concerning 
yellowing or browning of evergreen needles. New growth 
looks fine, but 3 or 4 year old needles throughout the tree are 
turning and dropping. 

Needles on evergreens stay on the tree 3, 4, 5 or more 
years, depending on the species. Each year, the oldest set of 
needles yellows or browns, then drops, often in late summer 
or early fall. White pines usually display the most dramatic 
color change, with all the three-year-old needles turning yel
low at once. 
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Although the sudden yellowing of needles can be alarm
ing to tree owners, it's normal and similar to leaves on de
ciduous trees turning color in fall. As long as this year's new 
growth and last year's growth look healthy, there's usually 
nothing to worry about. 

Bring Houseplants Back Inside 
Now that temperatures are starting to cool, it's time to bring 
houseplants back indoors that have spent the summer out
side. Bring the plants in while indoor and outdoor tempera
tures are about the same, rather than waiting until just before 



a frost when the plants will have acclimated themselves to 
the cool outside weather. 

Check each plant for insects before moving it in, and 
wash any dust and dirt off the foliage. Pick off. insects •. or 
wash the plant with a mild soap solution ( 1/4 tsp. d1shwashmg 
liquid in 1 quart of water) to get rid of tiny insects like aphids. 

Find a bright location indoors for the plants, at least for 
the first few weeks, then move them to their usual places. This 
way they'll have a more gradual transition to di~mer light. 
Some plants, like hibiscus, will drop leaves after bemg moved 
back inside; this is a normal response and not cause for alarm. 

Remember to adjust fertilizer and watering practices. 
Most plants need much less fertilizer during th~ darker wi?ter 
months than in the summer when they are actively growmg. 
Many will also need less water. 

Jill MacKenzie 
Dial U Horticulture Technician 

Controlling Grey Mold in Your Garden 
Grey mold or Botrytis blight is a comm?n disease on ~ wi~e 
variety of flowers, fruits and vegetables m gardens. Thi.s .d•s
ease is favored by cool, wet weather. Under such cond1t1ons 
the Botrytis fungus produces large numbers of spores that are 
easily dispersed by wind or rain. In the presence of w~ter, 
spores on the plant surface can germinate and infect withm a 
few hours. 

Botrytis commonly occurs on begonia, chrysanthe~u~, 
geranium, lily, marigold, peony, rose, snapdragon, zmma, 
grape, raspberry, strawberry, lettuce, snap beans and tomato. 
Botrytis can infect nearly any plant parts. On many of the 
flowers listed, this fungus often causes a blight of flowers and 
flower buds. This is especially troublesome on rose and peony. 
On begonia, geranium and zinnia, Botrytis causes rapid!~ 
expanding leaf spots. On grape, raspberry and st~awberry, It 
causes fruit rot. Botrytis is also one of the fungi that com
monly causes damping-off of seedlings in cool, wet soils. 

Grey mold most often infects stressed, inactive, dead or 
dying tissues. The first symptom ofinfection. i~ a water~soaked 
lesion that collapses with age. Under conditions of h1gh hu
midity, diseased tissues become covered with a fuzzy, grey 
coating of fungus. Botrytis produces small (up to l/4 inc?), 
black resting structures embedded in the fleshy parts of In

fected plants, including stems and fruit. These resting s~uc
tures allow the fungus to survive during prolonged penods 
when conditions are unfavorable for growth. 

A key to controlling grey mold is good air circulation. 
Closely spaced plantings or physical impediments such as 
fences and buildings can reduce air flow and increase humid
ity making conditions favorable for disease. The following 
cultural practices can reduce the incidence and 
severity of grey mold: 

.I Space plants to allow good air circulation. 

.I Annuals should be properly spaced when planted or 
thinned after planting. 

.I Perennials should be thinned annually. 

.I Water plants in the morning to promote drying during 
the day. 

.I Avoid overhead watering. 

.I Remove and destroy infected flowers, leaves, stems and 

fruit. In gardens where grey mold is a problem, it is ad
visable to remove all dying plant parts, especially flow
ers. 

.I Avoid unnecessary wounds to plants. 

.I Maintain the vigor of plants through proper watering 
and fertilization. 

.I Clean-up and dispose of plant debris in the fall. 
In most circumstances adequate control of grey mold can 

be obtained through the above cultural practices. Occasion
ally, it will be necessary to supplement your control measures 
with chemical measures to achieve a desired level of control. 
In this event, be sure to select a fungicide that is labeled for 
controlling Botrytis on the plants in your. garden. . Before 
using any pesticide, be sure to read and follow the mstruc
tions printed on the label. 

Wasp Invasions 

Peter Bedker 
Dial U Plant Pathologist 

We have received a lot of questions lately about wasps com
ing into homes. This is due to a wasp nest hidden in a wall 
void or some other cavity in a building. People don't see the 
nest itself but notice the entrance outside where the wasps are 
flying back and forth. Many times once people find the en
trance, they either spray it and/or seal it. The wasps, search
ing for another entrance, often enter the inside part of the 
home. You can deal with wasps indoors with an aerosol can 
of insecticide labeled for flying insects (usually with an ac
tive ingredient of pyrethrins, tetramethrin or resmethrin). To 
treat the nest, the best bet is to apply a dust into the void area 
where you suspect the nest is. This does require an educated 
guess since you don't know exactly where it is. The nest isn't 
necessarily directly adjacent to the visible entrance but should 
be nearby. Although there are products available to the pub
lic to do this job, they are often difficult to find. Also because 
of the drilling involved to properly deliver the insecticide, 
this is usually a job for a professional pest control operator. If 
you discover a hidden nest but the wasps are not entering 
your home, don't spray or seal the entrance. You can have it 
treated by a pest control company as described above. If you 
do this, it should be done as soon as possible. Another option 
is to ignore them until freezing temperatures arrive and kill 
them. If you ignore the wasps, they may still enter your home 
later in the fall without any provocation. There are no guar
antees either way. See Wasp and Bee Control, F0-3732. 

Spruce Defoliation 
Several callers have reported needles either completely or 
partially devoured on the new growth of spruce. They have 
not seen any insect but are concerned about how to treat their 
spruce. All of the cases have been diagnosed as old 
yellowheaded spruce sawfly damage. These sawflies are ac
tive in June but just have one generation and are not active in 
August. There is no treatment now. However, people should 
monitor their spruce next year starting in late May/early June . 
The best time to treat is when sawfly larvae are first seen and 
less than 3/8 inches long. Spray with a labeled insecticide . 
See Sawflies of Trees and Shrubs, F0-6703 . 

Jeffrey D. Hahn 
Asst. Extension Entomologist 
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European Co1rn Borer & Corn Earworm Update 

ECB trap catches were slightly lower at many locations this 
past week, but still significant: max. flight activity evident 
at Blooming Praire (south of Owatonna) at 438 moths/night 
(8115), Olivia at 200/night (8116), LeSueur 293./night (8/13), 
Blue Earth 747 and 572/night (8116), Morris alt 2.5/night (8/ 
18), Waseca at 209/night (8/16), St. Peter at 232/night (8/ 
16), Lamberton at 570/night (8115), and several west central 
traps ranging from 55-325/night (e.g. Buffalo Lake). As the 
weather warms up this coming week, watch for more egg-lay 
and faster egg-hatch, as many female moths have not had 
adequate night-time temperatures (lack of rain) in some ar
eas to lay their full complement of eggs. 

Sweet Corn Growers: Also note that Com EalfWorm phero
mone trap captures have steadily been increasing this past 
week. The major CEW flight usually comes in about August 
25th (plus or minus 5 days), and it is right on schedule again 
this year. Our trap has been averaging 5-10 moths/night so 
far at Rosemount. Egg-lay should be evident this coming 
week. If we see more normal highs (low to mid 80s next 
week) , consider tightening up the spray interval some for 
CEW. All late-planted, or late-maturing hybrids, that will 
still be silking in the next 2 weeks will be most attractive for 
egg-lay. For details on CEW biology and thresholds, refer to 
the new book, Vegetable Insect Management, Emphasis on 

the Midwest; contact Lee Fields, Entomology secretary 
(612-624-3636), if you are interested in ordering the book, 
which contains many color photographs (Paperback = $45.00, 
includes shipping). 
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Corn Crop Development 

The cool temperatures in mid August and the forecast for 
below normal temperatures in the near future leads to con
cerns about the com crop reaching physiological maturity 
before the end of the growing season. Assuming normal 
growing degree day accumulation, it takes 55 to 60 days 
from pollination to physiological maturity. Most com in 
southern Minnesota pollinated in mid to late July which 
would put physiological maturity in mid to late September. 

At this point, growing degree unit accumulations are just 
slightly below historic averages. Growing degree units are 
calculated by averaging the daily high and low temperatures 
and subtracting fifty. Temperatures above 86 degrees are 
counted as 86 and temperatures below 50 degrees are counted 
as 50 since crop development is not advanced by high or low 
temperatures. 

Beginning at com tasselling, pollen shed and pollina
tion, the plant focuses it's energy on kernel development. 
Most com is at or beyond the blister stage. At this stage, the 
cob, husks and shank are fully developed. Starch accumula
tion has just begun in the endosperm and the kernels have 
began to increase rapidly in dry weight accumulation. This 
rapid rate of dry weight accumulation will continue until 
dent stage. The blister stage is followed by the dough stage 
at twenty-four days after silking and full dent stage at 
forty-eight days after silking. Stress at any of these stages 
such as leaf loss from hail or nutrient deficiencies will result 
in unfilled kernels usually at the tip of the ear or "Chaffy" 
ears. Death of the corn plant prior to physiological maturity 

or black layer will result in reduced test weight and reduced 
yield. Premature death may be due to the freezing tempera
tures as well as disease or insect damage. Yield loss from 
premature death is dependent on maturity of the crop. Re
search shows a yield loss of 2 percent when corn is 5 days 
from maturity; 4 percent when corn is 10 days from maturity; 
and twenty-one percent when corn is 20 days before physi
ological maturity. The "dent" stage in corn is about ten days 
prior to maturity, while the "dough" stage is twenty-five days 
prior to maturity. 

Beginning at the blister stage, one can make a prelimi
nary yield estimate with the assumption that kernels will fill 
and progress normally to physiological maturity. To make a 
yield estimate, measure one one thousandth of an acre. In 
thirty inch rows this will be seventeen feet five inches or in 
thirty-six inch rows this will be fourteen feet six inches. The 
location should be representative of the field. From that mea
sured area, count the number of plants. Pull the fifth, ninth 
and twelfth ears. From those ears, determine the average num
ber of rows of kernels and the average number of kernels in 
each row. Then multiply the number of plants with an ear by 
the number of rows per ear by the number of kernels per row. 
Divide this product by 103.936 and multiply the result by 
1.16. The result will be the estimated yield in bushels per 
acre. This method will over-estimate low test weight high 
moisture corn, and will under estimate high test weight corn. 

Bob Byrnes 
Extension Educator 

Soybean Growth and Development 
The first stages of soybean growth are vegetative. Leaves 
and stems are produced from the primary node which is at 
the top of the plant. If the primary growing point is dam
aged by hail, insects, herbicides or other factors, the pri
mary growth begins from auxiliary buds located at branch
ing locations further down the main stem. 

Before vegetative growth has been completed, flower
ing or reproduction begins. Flowering is triggered by chang
ing day length and temperatures, beginning as early as June 
20 and continuing for about a three week period. Flowers 
are produced in clusters at each node and generally progress 
from the bottom to the top of the plant. Soybean flowers are 
self pollinated, so pods can begin to develop from some of 
the flowers after they are produced. The number of pods per 
plant has a major effect on harvested yield. As many as 
seventy-five percent of the flowers and developing pods 
can be shed from the plant. Water stress, leaf loss and high 
temperatures affect this shedding. Stress induced shedding 
can be partially compensated for by late flowering. 

Pods enlarge for a period of time before actual seed 
filling begins, and there are generally two to three seeds per 
pod. At the completion of flowering, pods develop rapidly. 
Environmental stresses such as lack of light, moisture or 
fertility, too much heat or physical damage during this pe-
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riod causes greater reduction in yield than the same amount 
of stress earlier in the season. Stress at this time reduces the 
amount of beans per pod and reduces bean size. 

Soybeans are at the stage where pods are rapidly filling. 
Leaf loss from hail or insects or premature death of the plant 
from disease such as brown stem rot can reduce pod fill and 
likewise reduce yield. Yield is dependent on number of plants, 
number of pods per plant and number of beans per pod. To 
determine an estimate of preliminary yield, count the num
ber of plants in ten feet of row. This procedure is the same for 
all row widths. Choose an area that is representative to the 
entire field. Count the number of pods on ten consecutive 
plants and calculate an average number of pods per plant. 
Multiply .012 by the number of plants in ten feet of row by 
the average number of pods per plant. This should be re
peated at several random sites in the field. Add to this result 
one bushel for each inch of row sparing less than forty inches. 

Yield estimates on soybeans are variable, so caution 
should be exercised when using preliminary soybean yield 
estimates. 

Bob Byrnes 
Extension Educator 
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Oia/U 
Dial U is a user1ee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant diseases, 

insects and wildlife associated with the home environment. Calls from the public are taken at 1-900-988-0500 weekdays. 
A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Entomology 
Wasps are becoming more conspicuous as nests become larger. 
Due to the cool, late spring, we are expecting to encounter 
average or below average numbers of wasps this year. How
ever, there are still plenty of wasps to cause problems. If the 
nest is somewhere where there is little chance of contact be
tween wasps and people, leave the nest alone. The old queen 
and all the workers die when freezing temperatures arrive. 

If the nest is close to human activity and there is a risk of 
stings, the nest should be controlled. When wasps are nesting 
in the ground, first try pouring a soapy water solution into the 
entrance. If that doesn't work, try an insecticide. Dusts, such 
as carbaryl (Sevin) or chlorpyrifos (Dursban) work best. You 
can also try a liquid concentrate mixed with water, including 
carbaryl (Sevin), acephate (Orthene), or diazinon. 

If you find a nest out in the open, e.g. hanging in a tree or 
under the eaves of a home, you can spray directly into the nest 
opening with an aerosol insecticide labeled for wasps and 
hornets. Spray in the evening when wasps are less active. 
Check the nest in a few days; if there is still activity, repeat the 
treatment. 

Sometimes nests are hidden within homes (e.g. in a wall 
void) and you only see where the wasps are going in and out. 
An aerosol insecticide into the opening usually doesn't work 
very well because the nest is usually not that close to the 
entrance. The best way to control such a nest is to apply a dust 
(chlorpyrifos or bendiocarb labeled for indoor use). Drill small 
holes and puff in small amounts of the dust. This may be a job 
better suited for an experienced pest control operator to handle. 
See Wasp and Bee Control, F0-3732. 

We continue to receive questions about strawberry root 
weevils in homes. They are attracted to moisture and'are often 
found around sinks, basins, and tubs. They are harmless and 
go away on their own. Physical removal is the only practical 
control. 

Jeffrey D. Hahn 
Asst. Extension Entomologist 

Pick Pears Before They're Fully Ripe 
Tree-ripened pears usually have poor eating quality because 
more stone cells in flesh develop and give the fruit a gritty 
texture. Pears should be picked green-but how green? When 
the fruits turn from deep green to lighter green, the skin has a 
waxy look, and the tiny pores or lenticels in the skin are brown
ish rather than white, it's time to harvest the pears. Allow them 
to ripen indoors. A cool place such as a basement is ideal. 

Plant Spring Flowering Bulbs in September 
September and early October is the best time of year to plant 
spring-flowering bulbs like tulips, hyacinths, daffodils, squill 
and crocuses. The bulbs have time to send out roots before the 
ground freezes, and over the winter they get the chilling pe
riod they require to bloom. 

Select firm, unblemished bulbs and store them in a cool 
dark place until you're ready to plant; it's best to get them in 
the ground promptly. Choose a sunny, well-drained site. 
Bulbs can be harmed or killed by soggy soil, and they need 
plenty of sunlight both before and after bloom to make and 
store carbohydrates for energy. After planting, mulch the area 
with 3 to 5 inches of straw, chopped leaves, grass clippings 
or other similar material. 

Perennials that can be planted in early September in
clude lilies, peonies, phlox and daylilies. 

Jill MacKenzie 
Horticulture Technician 

Common Late Summer Diseases in Our 
Home Landscapes 
Over the past two weeks the requests for information to Dial 
U regarding diseases have been dominated by requests con
cerning diseases of trees and shrubs (63% of all disease re
lated requests). In contrast, 2 I% of the requests concerned 
garden diseases (including vegetables and annual and pe
rennial flowers) and 6% concerned turf diseases. 

Nearly one-third of the requests for information regard
ing diseases of trees and shrubs concerned Verticillium wilt. 
Verticillium wilt is caused by a fungus that causes either 
chronic or acute symptoms in a large number of plant spe
cies. For more information on Verticillium wilt refer to the 
August I, 1997 issue (Vol. 3, No. 21) of Minnesota Crop 
News. Other diseases of diseases with multiple reports in
cluded: 

Oak wilt 

Dutch elm disease 
Fire blight 
Black knot on chokecherry 
Powdery mildews on several plant species 

The most commonly reported garden disease was aster 
yellows. Aster yellows is caused by a phytoplasma and like 
Verticillium wilt, this disease occurs on a large number of 
different plant species. This disease causes yellowing of 
plants. In addition, infected plants are often stunted with 
many secondary shoots and with a more upright habit than 
uninfected plants. This disease is best controlled by remov
ing diseased plants as soon as symptoms become evident. 
For further information about this disease refer to the July 
11, 1997 issue (Vol. 3, No. 18) of Minnesota Crop News. 
Other diseases of note on garden plants included: 

Anthracnose on snapdragon 
Septoria leaf spot on tomato 
Bacterial leaf spot on zinnia 

Requests for information regarding diseases on turf mostly 
involved slime molds, fairy rings and Pythium blight. 

Peter Bedker 
Dial U Plant Pathologist 
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Soil 

ST. PAUL Cl MPL'S 
LIB , R ~~ 

and Alfalfa Establishment 
When soil erosion is considered, most of the fo-
cuses on tillage systems used for com and produc-
tion. Yet, a substantial number of acres are to alfalfa 
in Minnesota each year. Many of the alfalfa • elds are lo
cated on sloping soils where soil erosion ca . be a major 
concern. 

Various tillage systems can be used for alfalfa establish
ment. In addition, alfalfa can be seeded with or without a 
comparison crop (usually oats). There have been several 
studies designed to measure the effect of tillage, system and 
use of a companion crop on alfalfa yields. Until recently, the 
impact of these two factors on soil erosion has not been con
sidered. Yet, soil losses are important because of the effects 
on water quality in lakes and streams. 

Recently, researchers in Wisconsin measur~d the effect 
of three tillage systems (moldboard plow, dis '· no-till) on 
soil erosion when alfalfa was seeded with and w1thout an oat 
companion crop. They measured soil loss from erosion at 
one and four weeks after planting, using simullted rainfall. 
Some measurements taken at one week after pl. ting (little 
or no emergence) are summarized in the follow· ng table. 

The effect of tillage system on residue cover, ru ~ff, and soil 
loss one week after planting alfalfa with and wi hout a 
companion crop. 

Measurement Tillage Symmn 
disk jrto-tlll 
38 ~9 

moldboard plow 
residue cover(%) 3 
runoff (inches) 1.1 0.5 I .5 
soil loss (lb./acre) 5957 383 294 

Source: Wollenhaupt et al. (Wisconsin) 

As expected, the highest amount of residue cover was 
associated with the no-till planting system. This added resi
due produces a reduction in runoff and a major reduction in 
soil loss. It should also be noted that runoff and soil loss 
from the disk tillage system were equal to the runoff and soil 
loss in the no-till planting system. 

Runoff and soil erosion were much less when erosion 
was measured at four weeks after planting (see following 
table). After the emergence of the alfalfa and the companion 
crop, tillage system had no major effect on runoff. There 
was, however, a substantial difference in soil loss as affected 
by the tillage system. Again, soil loss was greatest from the 
moldboard plow system. 
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Soil/Alfalfa/Continued 

The effect of tillage system on runoff and soil loss at four 
weeks after planting alfalfa with and without a 
companion crop. 

Measurement 

runoff (inches) 
soil loss (lb./acre) 

moldboard plow 
0.7 
731 

Tillage System 
disk no-till 
0.4 0.4 
169 134 

Source: Wollenhaupt et al. (Wisconsin) 

The effect of the companion crop on runoff and soil loss is 
shown in the following table. Both runoff and soil loss 
were equal. The use of the companion crop did not reduce 
soil erosion. This study was conducted in 1992 and there 
was no rainfall for approximately four weeks after planting. 
The results may be different if rainfall is higher during or 
after planting. 

The effect of companion crop on runoff and soil loss when 
seeding alfalfa. 

Measurement* 

runoff (inches) 
soil loss (lb./acre) 

Comoanjon Crop Used 
Yes No 
0.6 0.4 
357 303 

* values are averages for three tillage systems 
Source: Wollenhaupt et al. (Wisconsin) 

In Minnesota, no-till techniques have been used to suc
cessfully establish alfalfa on both sandy and fine-textured 
soils. This no-till system is an alternative to consider, espe
cially in regions of the state where quality of the surface 
waters is a major concern. 

The planting system used for alfalfa establishment must 
take lime needs into consideration. Lime, when needed, must 
be incorporated before seeding. The need for incorporation 
obviously prevents the use of no-till seeding techniques. 
Therefore, be sure to collect soil samples and measure soil 
pH before seeding alfalfa and making a decision about the 
amount of tillage to be used. 

European Corn Borer Update 

As I indicated last week, we are still within peak flight 
activity of the second generation ECB for Southern Min
nesota. Most traps this week averaged 75 to 250 moths per 
night, with peak flights reaching 600 per night at Blue 
Earth, 534 at Lamberton, and 525 at Sleepy Eye. Degree 
day accumulations for Southern Minnesota averaged 1750. 
Although many moths have emerged, the cool weather this 

week (particularly night-time lows >50°F) have clearly 
slowed down mating and egg lay. Subsequent infestations 
have been spotty, but many sweet corn fields ~ave still re
ceived significant egg lay (e.g. 25-40% plants infested). 

Bill Hutchison 
Extension Entomologist 

Dia/U 
Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant diseases, 

insects and wildlife associated with the home environment. Calls from the public are taken at 1-900-988-0500 weekdays. 
A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Landscape Insects 
We continue to receive samples and calls about skeleton
ized leaves on fruit trees including plum, cherry, crabapple 
and on trees and shrubs, such as mountain ash, and coto
neaster. This is due to pear slug (sawfly). This insect is only 
about Y2 inch long when full grown. It is black and slug-like. 
It feeds on the top layer of leaf tissue, leaving it looking 
transparent. Eventually the damaged area turns brown. In 
most cases, healthy, mature woody plants are not seriously 
injured. If young or stressed trees or shrubs are attacked, you 
can minimize damage to them by treating pear slugs when 
they are 1,4 inch long or less. See F0-6703, Sawflies ofTrees 
and Shrubs. 

Household Insects 
Strawberry root weevils continue to be common in homes. 
They are sometimes described as looking like ticks. They 
are dark brown or black and are bulb-shaped. They are harm
less in homes. Caulking cracks and spaces and spraying a 
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residual insecticide (chlorpyrifos or diazinon) around the 
outside of homes can help limit strawberry root weevil num
bers. However, it is very difficult (if not impossible) to keep 
these insects out. The good news is they are a temporary 
problem that goes away on its own by the end of summer. 

Spiders are more numerous in and around homes now. 
Try to tolerate them whenever possible. To help prevent 
them from entering homes from the outdoors, remove fire
wood, bricks and other general debris that may be close to 
homes. Keep grassy and weedy areas cut down and trim back 
shrubs and other plants that are in contact with buildings. 
Knock down webs and destroy egg sacs that are found. Caulk 
or seal obvious cracks and spaces around the outside of the 
building; replace any screens that are damaged or fit poorly. 
If it is necessary, spray an insecticide (chlorpyrifos or 
diazinon) especially getting the chemical under siding and 
other cracks and crevices where spiders may hide. Indoors, 
sanitation of papers, bags, boxes and other clutter and webs 
and eggs sacs is important. For large numbers, spray an aero-



( 
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sol insecticide behind baseboards and other cracks and crev
ices to help control spiders. See F0-1033, Common Spiders 
In and Around Homes. 

We have received several masked hunter samples. This 
is a type of assassin bug whose favorite prey is bed bugs. 
Usually when they are found indoors, only one or two are 
found at a time and they have just accidently entered the 
building. Masked hunters get their name because the imma
ture nymphs typically cover themselves with dust and lint to 
camouflage themselves. Physical removal is the only neces
sary control in most cases. We have also received a fair num
ber of northern fowl mite samples. Bird nests built on homes 
are the source of these tiny eight-legged creatures. They are 
so small, they have no trouble entering homes in search of a 
blood meal. They can bite people but do not reproduce on 
human blood. Wipe up or vacuum mites that are found in
doors. Remove abandoned bird nests. You can spray 
chlorpyrifos outside around windows to prevent more mites 
from entering (do not spray if you may harm birds). We have 
received several samples of a large (about 1 114 inch long), 
blackish purple sphecid wasp that has caused much concern 
by people that have seen it. Sphecid wasps in general are 
quite common and collectively feed their young a variety of 
insects, although a specific sphecid wasp usually captures a 
particular type of insect prey. Sphecids are solitary (i.e. live 
by themselves, not in a social colony like honey bees) and 
nest in a variety of sites. The particular sphecid wasp we 
have seen is known as Chlorion. They nest in the ground 
and provide their young with crickets. They have a stinger, 
but they are nonaggressive and rarely sting. No action is 
needed if these insects are seen. 

Jeffrey D. Hahn 
Asst. Extension Entomologist 

Mid August Through Mid September; Prime 
Time for Seeding Lawns 
This is the best time of year to plant grass seeds. They'll 
come up and develop a good enough root system to carry 
them through the winter months. Next spring the new grass 
will come back even thicker than it was in fall. 

Simply scattering seeds is not terribly useful. You must 
scruff up the ground so those seeds make contact with recep
tive, soft soil. Then water lightly, but frequently, to encour
age germination. 

You can fertilize at the same time you plant the seeds. 
Use a lawn fertilizer formulated specifically for that purpose, 
or choose a slow-acting organic lawn fertilizer. Don't use 
weed and feed products, however. Weed killers will destroy 
grass seedlings, even though they won't harm established 
grasses. 

If you aren't able to seed during the short window of 
opportunity beginning in mid-August, it's best to wait and 
try to get the job done the following spring. The main disad
vantage of spring seeding is that weed seeds will sprout and 
respond to your added care, right along with the grass seeds. 
Most weed seeds will not sprout in autumn. 

Deborah L. Brown 
Extension Horticulturist 

Common Canker Diseases of Trees and Shrubs 
Cankers are among one of the more commonly reported cat
egories of disease on trees and shrubs in Minnesota. A can
ker is defined as a dead or necrotic area, often sunken, on a 
stem, branch or twig of a plant. Cankers damage plants by 
disrupting the movement of water and nutrients within the 
tree, providing wounds for the entry of insects and decay, 
and causing structural defects that often result in stem fail
ure. 

Most canker diseases of woody plants are caused by fungi 
that are facultative saprobe. That is, fungi that are well adapted 
for a parasitic existence in the phloem, cambium and xylem 
cells of a living host as well as a saprobic existence on dead 
phloem and xylem cells. These fungi have quite diverse ef
fects on their hosts, ranging from causing rapid death to con
tributing in the death of branches weakened by other factors. 

Based on slight differences in the host-parasite interac
tion canker fungi are divided into the following groups: 

./ saprobe contributing to declines 

./ annual cankers 
,/ perennial cankers 
./ diffuse cankers 

Saprobic canker fungi are associated with weakened 
plants. These fungi are unable infect healthy plants. They 
usually infect plants with a compromised ability to form mor
phological and chemical barriers to infection. Annual can
km are caused by fungi that infect through fresh wounds 
and cause death of surrounding tissues until further expan
sion is limited by a sufficient host response. Perennial can
kers are caused by fungi that tolerate the morphological and 
chemical responses of their host. Each year, they are able to 
break through these defenses and cause expanding rings of 
killed wound wood tissue. This wound wood tissue is pro
duced by the host in an attempt to prevent further expansion 
of the canker. In contrast to the other types, diffuse cankers 
occur when the host response is ineffective or nonexistent. 
Rapid invasion and toxin production are often associated 
with fungi capable of producing diffuse cankers. 

The following are some of the most common canker dis
eases in Minnesota: 

Disease 
Butternut canker 
Cytospora canker on spruce 
Eutypella canker on maple 
Fusarium canker on walnut 
Hypoxylon canker on aspen 
Nectria canker on honey locust 
Nectria canker on many 

hardwoods (apple, birch, elm, 
linden, maple and others) 

Tubercularia canker on buckthorn, 
elm and Russian-olive 

Canker Type 
annual 
saprobic 
perennial 
annual 
diffuse 
saprobic to annual 

perennial 

saprobic to annual 

Recommended control measures for canker diseases of
ten include keeping trees healthy through regular watering 
and fertilizing as needed, avoid unnecessary wounding, and 
selective removal of diseased trees or portions of trees. How
ever, these measures have usually been shown to be of only 
limited value. Certain species and cultivars of plants are 
known to be more susceptible to canker diseases. A better 
long-term solution to the control of specific canker diseases 
is to avoid planting susceptible species or cultivars in areas 
where cankers are known to be a problem. 

Peter Bedker 
Dial U Plant Pathologist 
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Don't Forget About PtJ~st-Harvest ·Management of Small Grains 
It's easy to think that your small grain work is done as soon 
as your wheat, oats, and barley are harvested. But to protect 
the investment you've already made in growing and harvest
ing these crops, you need to invest a little bit more post
harvest management to prevent spoilage. Preventing grain 
spoilage is primarily a matter of keeping grain dry enough 
and cool enough to limit mold and insect activ,ity. 

Recommended moisture content for small grain storage 
is 14% for up to nine months storage and 13% for more than 
nine months. If grain is wetter than 14%, either nlln it through 
a heated-air dryer or put it into a natural-air drying bin. Since 
most heated-air dryers were designed for com, monitor the 
dryer carefully and adjust the controls as needed to keep 
kernel temperature below 140F to prevent starch damage for 
milling grain and below 110F to prevent germ damage for 
seed or malting grain. 

To reliably dry small grains with natural-air, it's best to 
use a bin that has a full perforated floor and an airflow per 
bushel that is matched to the grain's initial moisture content. 
Suggested airflow values are 0.5 cfmlbu (cubic fc~et of air per 
minute per bushel of grain) for 14 to 16% molisture grain, 
0. 7 5 cfmlbu for 16 to 17% moisture, and 1.0 cfmlbu for 17 to 
18% iiloistun:. Be awwc ihai. bccause small :grains have 
greater airflow resistance than shelled com (especially wheat), 
natural-air bins that were designed for shelled com will pro
vide much less airflow per bushel when filled with small 
grains. 

The University of Minnesota Extension S~:rvice has a 
FANS computer program available to help yo1~ determine 
airflow for different fan, bin, and grain combina1tions. To ac-

cess the program, contact a county extension office, or down
load the program from the Internet (http://www.bae.umn.edu/ 
extens/harvest.html). For more information on drying, get a 
copy of the Extension fact sheet FS-5949, Wheat and Barley 
Drying. 

After grain is dry enough for storage, run aeration fans to 
cool the grain to less than 60F as soon as possible. In late 
summer and early fall, you might have to run fans just at 
night to accomplish much cooling. (Fans should be run con
tinuously during drying, but intermittent fan operation is 
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Small Grains/Continued 

okay for grain that is dry enough for storage.)After all grain 
in the bin has cooled to less than 60F, wait until mid-fall to 
cool grain to about 40F, and finally, in late fall, cool it to 
about 25F for winter storage. See the Extension fact sheet 
FS-5947, Wheat and Barley Storage for more details. 

Grain managers are often concerned about the storability 
of scab-infected wheat compared to sound wheat. Our re-

search has shown that scabby wheat does deteriorate slightly 
faster in storage than sound wheat, so cleaning grain on a 
gravity table to remove scab-infected kernels will improve 
storability. But if cleaning scabby grain before storage is not 
feasible, extra attention to grain moisture and temperature 
management should result in minimal deterioration in stor
age. 

Bill Wilcke 
Extension Engineer 

European Corn Borer Update 

The 2nd generation ECB flight is clearly off to a good start 
with many locations reaching 200+ moths ·per night un 
about 8/4/97. Fresh egg masses were easily found at 
Rosemount this week, with infestations still approx. 10% 
of the plants infested as of 8/6/97. This is still greater than 
our 2nd generation threshold for sweet com in the tassel to 
early silk stage, of 4-5% of the plants infested. Note that 
our best estimates, based on degree-day models, is that for 
much of the state we should still be at the beginning of the 
peak moth flight period; as many of you are aware, the 2nd 
flight typically has a broader peak than the 1st flight, usu
ally lasting at least 2 full weeks given typical August tem
peratures. For example, we are now at 1550 to 1600 De
gree-Days (MN model) for much of southern MN (1370 in 
Alexandria), and our 95% prediction interval for the 2nd 
flight is 1650 to 1850 DDs (avg. of 1750). 

A final note: as indicated by the Fergus Falls trap, the 
infamous univoltine (single generation) strain is finally 
winding down. Consequently, most moths now being 
caught in west-central MN, where we have also experienced 
the univoltine strain, now reflect the 2nd flight of our 'tra
ditional' 2-generation strain (as per the central and eastern 
southern MN sites). 
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Minnesota ECB Light Trap Catch Summary for July 30-
Aug. "6, 1997* 

Location AvgJNight MaxJNight (Date) 

· North/West-Central: 
Crookston (NW Expt. Stn.) 
Fergus Falls (Otter Tail Co.) 3.7 6 (8/4) 
Jeffers (Cottonwood Co.) 
Lamberton (SW Expt. Stn.) 64.8 152 (8/4) 
Lamberton (French Ag Res.) 
Morris (WC Expt. Stn.) 1.1 3 (8/5) 
Olivia (Renville Co.) 43.0 129 (8/4) 
Brooten (Pope) 0.8 1.5 (8/4) 
Sleepy Eye (1-Brown) 170.0 370 (8/3) 
Sleepy Eye (2-Brown) 195.0 260 (8/1) 
Brownton 104.7 320 (8/4) 
Montevideo 55.8 120 (8/4) 

South-Central: 
Blue Earth (49A) 318.3 751 (8/4) 
Blue Earth (49B) 190.6 472 (8/4) 
LeSueur (51 a, LeSueur Co.) 55.4 120 (8/2) 
LeSueur (51 b, LeSueur Co.) 86.4 214 (8/2) 
St. Peter 88.8 210 (8/4) 

South-East Central: 
Simpson (Olmsted Co.) 
Blooming Prairie (Steele Co.) 101.8 102 (8/3) 
Waseca (Seneca) 163.3 308 (8/4) 
Faribault (Rice Co.) 86.7 184 (8/3) 
Dennison (Dakota Co.) 40.8 50 (8/5) 
Rosemount 

(1-UofM, Dakota Co.) 26.4 41 (8/3) 
Rosemount 

(2-UofM, Dakota Co.) 15.4 25 (8/3) 

"Data provided by numerous industry volunteers, and MDA 
staff; degree-day updates providedby Patrick O'Rourke. 

Bill Hutchison 
Extension Entomologist 



Root Rots and Leaf-Diseases 

Soybean 
At this time no isolates of Fusarium species from diseased 
soybean roots have developed colonies typical of those re
ported to cause Sudden Death Syndrome (SDS). The damage 
to roots appears to be related to the excess water/lack of 
oxygen, herbicide stress and root damage from Soybean Cyst 
Nematode (SCN) or other root pathogens in the "water mold" 
group. Pythium and Phytophthora were often isolated from 
the roots of "sick" soybeans. Stem lesions larger that I've 
ever seen were found on soybeans damaged/killed by An
thracnose. The foliar symptoms of this disease are: vein death, 
leaf rolling, petiole cankers and leaf drop. Stem tip blight/ 
death can occur when severe cankering is present on the 
lower stem. Check the stem lesions for the black fruiting 
bodies that have small black hair like projections/acervuli 
and setae. The black hairs or setae are a good diagnostic 
feature to confirm this disease. Temperature in the'SO's1t11d 
high humidity are very favorable for this fungus. Seed infec
tion in pods can occur and the infected seeds may be se
verely damaged such that it should not be used for seed. 

Downy Mildew, normally not a serious problem in southern 
Minnesota, continues to be wide spread and it to can infect 
the pods. Seed quality issues-high germination and dis
ease free seed-normally not a problem in Minnesota can be 
a concern for the seed crop this year. 

Corn 
The com crop has also suffered from the wet conditions this 
year and plants with reduced and/or rooted roots are being 
reported. Initial isolations reveal Fusarium and this I believe 

· · is a potential start for basal stem decayand stalk rot later this 
season. Com plants that are relatively easy to pull out of soil 
are sites to watch. While some root systems have failed to 
hold plants erect in wet soils and windy conditions of our 
Thunder Storm periods, other soon may also show nutrient 
deficiencies, basal stem decay and stalk rot symptoms. More 
lodged com can result and yields may also be reduced. 

Want C. Stienstra 
Extension Plant Pathologist 

Preharvest Weed Control in Small Grains 

We have been receiving many questions on preharvest weed 
control in small grains. Late emerging broadleaves and 
grasses will be causing harvest problems in many fields. 
However, it is important to keep preharvest weed control in 
small grains in perspective. The following are some factors 
to consider before applying a herbicide as a harvest aid: 

1. The expectations for preharvest weed control usually ex
ceed reality-it is not possible to kilVdry down a 3-foot 
weed in the same manner as a 3-inch weed. Lower portions 
of the weed may not be affected. 

2.1t requires time to dry down treated weeds-usually 7-10 
days. It may require more time if wet weather conditions 
occur after treatment. 

3. The intent of a preharvest treatment should be to facilitate 
harvest and reduce harvest loss. Preharvest treatments do 
not decrease yield losses due to weed competition or pre
vent weed seed production. 

4. Herbicide drift from preharvest treatments can cause major 
problems this time of year. Consider sensitive crops and 
other plants (trees, gardens etc.) in the general vicinity of 
the field receiving treatment. 

The following is a list of herbicides labeled for preharvest 
treatments in small grains and precautions on their use. 

a. There are no herbicides labeled as a harvest aid for 
use on oats. 

b. 2,4-D is labeled as a harvest aid in spring wheat and 
barley. 

c. Roundup is labeled as a harvest aid in spring wheat 
and durum ONLY -not barley or oats. 

d. Paraquat is NOT labeled as a harvest aid in small 
grains. DO NOT be tempted to use it. Not only is it 
illegal, it will not be very effective. 

2,4-D as a Harvest Aid: 
If broadleaf weeds are going to interfere with harvest, 2,4-D 
can be applied at 0.5 to1.5lbs/A (1 to 3 pts/A of a 4lb/gal a.i. 
product) at the dough stage of spring wheat or barley. An 
ester formulation will give better control than an amine for
mulation. If using an ester formulation, use a low volatile 
formulation to reduce vapor drift potential. If using an amine, 
at least 2 pts/ A is needed for larger weeds. Do not expect 
good control on large pigweed or kochia. Not all 2,4-D for
mulations are labeled for preharvest applications. Read and 
follow the labels. 

2,4-D can be tank mixed with Roundup on spring wheat 
and durum for additional broadleaf control and grass con
trol. See the following paragraph for restrictions and read 
the Roundup label. 

The labels of most formulations of 2,4-D have a grazing 
restrictions of no dairy and 7 days for meat animals and a 30 
day hay restriction. 

Roundup Ultra as a Harvest Aid: 
Glyphosate (Roundup Ultra) can be applied at 0.5 to 2 pts/A 
for annual grass and broadleafweed control, quackgrass con
trol, and Canada thistle suppression in hard red spring wheat. 
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Weed Control/Continued 

DO NOT apply to barley or durum. DO NOT apply more 
that 2 pts/A of Roundup as a harvest aid. 

Ammonium sulfate can also be added at 17 lbs/100 
gallons of water. Ammonium sulfate will increase control 
under dry conditions. Application should be made after the 
hard dough stage (30% or less grain moisture) of the spring 
wheat and at least 7 days prior to harvest. 

Roundup can be applied by air or ground. For ground 
application apply in 10 to 20 gallons of water per acre. For 
aerial application, use a spray volume of 3 to 10 gpa. 

DO NOT apply to wheat grown for seed as a reduction 
in germination or vigor may occur. 

Be aware of the injury potential of Roundup drift on 
sensitive plants. 

Roundup can be tank mixed with 2,4-D or dicamba for 
additional broadleaf control. 

Some dealers are suggesting using 28% or-other N source 
with Roundup Ultra at preharvest to enhance protein. This 
will not enhance protein. 

Finally, remember that preharvest treatments may not be 
as effective as you would like them to be. They may not be 
able to eliminate all harvest problems. Some fields may need 
to be swathed in order to dry them down enough for harvest. 

Beverly R. Durgan, Weed Scientist 
Jochum Wiersma, Small Grain Specialist 

New Entomologist at the Northwest Experiment Station 
The Northwest Experiment Station and the Department of 
Entomology are very pleased with the arrival of Dr. Ian 
MacRae. Dr. MacRae will serve as the entomologist for the 
northwestern part of the state, filling the void that was left 
with the retirement of Dave Noetzel. Dr. MacRae will work 
with all crops in the region, in particular wheat, barley, 
sunflower, canola, and sugarbeets and will be based at the 
NWES in Crookston. 

Dr. MacRae is a native Canada who brings a wealth of 
experience and knowledge with him. He completed his Ph.D. 
at Oregon State University, researching biological control 
of pest mites in tree fruit systems. This project was de
signed to detemi.ine which species of biological control 
agents could co-exist in the same system and result in bet
ter control of pest mites. For the last 3 years he has been 

working as a post-doctoral research associate at Colorado 
State University. His research concentrated on Integrated 
Pest Management and population studies of aphids in winter 
wheat and rangeland grasshoppers. In addition, he researched 
grasshopper population dynamics where dry land, rangeland 
and irrigated croplands meet and how these different systems 
influenced grasshopper population levels. He has wide ex
perience in using GIS, GPS and remote sensing in regional 
sampling of insect pest populations and computer applica
tions in entomology. 

You can contact Dr. MacRae by phone at 218-281-8611 
or by e-mail at imacrae@mail.crk.umn.edu 

Larry Smith, Head 
Northwest Experiment Station 

Dia/U 
Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant diseases, 

insects and wildlife associated with the home environment. Calls from the public are taken at 1-900-988-0500 weekdays. 
A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Plant Identification HotTopic Now 
People find things growing in their gardens that they don't 
recognize or remember planting. They take camping trips 
and stumble across some tasty looking berries but don't 
know if they're edible. Or, while on vacation they see a tree 
or shrub growing and wonder if it will thrive in Minnesota. 

Sometimes it's a question of weed identification, nec
essary in order to employ the best control measures. Or we 
are asked to determine whether a "wild" growing plant is a 
weed or a wildflower. (To some degree, beauty is in the eye 
of the beholder. If you like it, and it's not taking over or 
moving aggressively and displacing other plants, you can 
consider it a desirable plant.) 

To have a plant identified, send a reasonably large 
sample (not just a couple leaves, but a stern with many 
leaves attached). Include the flowering portion or fruit clus
ters. Then put it in a padded envelope along with a letter 
explaining where it was growing and how big the plants 
were. There is a $2.99 charge for each sample, so don't 
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forget to include a check made out to the University of Min
nesota for the correct amount. 

Dial U's address is 155Alderman Hall, University of Min
nesota, 1970 Folwell Ave., St. Paul, MN 55108. 

Lawn Weeds 
Creeping Charlie and other broad-leaf weeds are still a source 
of irritation to homeowners who want "perfect".lawns. How
ever, it is not a good idea to spray for these weeds when 
weather is hot. It's more effective to use herbicide in autumn 
when cooler temperatures and shorter days cause perennial 
plants to store nutrients in their roots for next year's growth. 

Don't bother spraying crabgrass now. Even though 
they're ugly, those plants are annuals and will die with frost, 
regardless of what you do. The time to control them is early 
next May, when you can apply a pre-emergent herbicide to 
the lawn that will block most crabgrass seeds from sprouting. 

Deborah L Brown 
Extension Horticulturist 



Powdery Mildews are Common Summer 
Diseases 
Powdery mildews are among the most common and widely 
recognized fungus diseases of plants in our landscapes. They 
occur on grasses, vegetables, annual and perennial flowers, 
trees, shrubs and even weeds. Plants that are most severely 
infected include cucumber, squash, cantaloupe, strawberries, 
rose, begonia, lilac, grape and apple. 

These fungi occur as white to gray, powdery patches on 
plant surfaces. They are most commonly observed on the 
upper surface of leaves, but they also occur on the underside 
as well as young shoots and stems, buds, flowers and young 
fruit. Tiny, round, yellow-brown to black fruiting bodies are 
formed on these patches in time. 

Powdery mildew can only grow on living plants. Most 
of their mycelium occurs on the surface of plant tissues. They 
obtain nutrients from the plants by inserting small pegs into 
the epidermal cells of the plant. Powdery mildews r-arely -kill 
their hosts but utilize their nutrients, impair their growth and 
reduce yields. Severe infections can predispose plants to other 
pests as well. 

Resistance to powdery mildews exists in some crops. If 
you have had problems with powdery mildews in the past, 
you should plant resistant varieties if available. Crop rota
tion and fallow periods are also important methods of con
trol for certain crops. Finally, fungicides labeled for the con
trol of powdery mildews include: basic coppers, Bordeaux 
mixture, chlorothalonil, sulfur, thiophanate-methyl and 
triforine. When choosing a fungicide for control, be sure to 
select one that is labeled for use on your specific host. In 
addition, read and follow the instructions on the label. 

Recent Diseases of Note 
The following are some of the plant diseases of note diag
nosed during the first week in August at Dial U: 

Verticillium wilt on maple and green ash 

Fire blight on crabapple and mountain ash 

Septoria leaf spot of tomato 

Botrytis blight on peony 

Early blight on tomato and potato 

Crown gall on rose 

In addition, we continue to get numerous questions on 
slime molds in yards and gardens. 

Squash Vine Borer 

Peter Bedker 
Dial U Plant Pathologist 

There have been several calls to Dial U regarding the sudden 
wilting of portions or entire plantsof squash and pumpkins. 
This symptom is often due to the damage caused by the squash 
vine borer, a serious pest of these vine crops. 

Beginning in late June, and continuing through July, 
adult squash vine borers have deposited eggs near the crown 

region of these plants. The adult borer is a clear-winged moth 
that is no longer present, but the caterpillar, which is white to 
cream-colored, has been feeding through the center of the 
plant's stems. This damage blocks the water flow to the rest of 
the plant resulting in sudden wilting. They feed from 4 to 6 
weeks before leaving the plant and pupating in the soil. 

If your plants have this symptom, check the base of the 
plant for holes filled with a moist greenish or orange sawdust
like material. Carefully slit the stem above the hole and kill 
the borer with the tip of the knife. Then mound moist soil 
over the cut area and keep it well watered. With any luck, the 

. .lline w.ill.heal.and .form .roots .at this spot and still produce a 
crop. Remove and destroy any plants killed by the squash 
·vine borer to reduce any overwintering pupae. Chemical con
trol is -only effective at the egg-laying stage of the life cycle. 

Joe Pedretti 
Dial U Entomology Technician 

Tree Hole Mosquito and La Crosse 
Encephalitis 
A boy from Hennepin county who contracted La Crosse en
cephalitis, the first such case in Minnesota this year, has re
covered and was released this week from the hospital. La 
Crosse encephalitis, a virus causing inflammation of the brain 
and central nervous system, is transmitted by the tree hole 
mosquito. Infection by a disease-carrying mosquito produces 
flu-like symptoms and convulsions. While people of all ages 
may be infected, the disease is especially dangerous in chil
dren under 12 years old and can be fatal. Most cases in Min
nesota have been reported from four counties southeast of the 
Twin Cities metropolitan area: Goodhue, Houston, Wabasha 
and Winona. Infection can occur from June onward, but the 
risk of contracting the virus is greatest in August. 

The tree hole mosquito is named after its habit of breed
ing in pools of standing water like those found in tree holes. 
Other potential breeding sites include water collecting in old 
tires, cans, rain barrels and bird baths. As this mosquito fill fly 
only one half to one miie in search of a blood meal, eliminat
ing standing water that could serve as breeding sites for the 
mosquito will reduce the number of tree hole mosquitoes in 
the immediate area. For pools of water which cannot be elimi
nated, an application of Bacillus thuringiensis isrealensis, or 
of vegetable oil (1 Tbs oil per square foot water surface), to 
the water will kill developing larvae. The tree hole mosquito 
bites during daytime hours rather than at dusk, so outdoor 
daytime exposure should be reduced wherever possible. 
Long-sleeved shirts, long pants and hats can be worn, and 
mosquito repellents should be used, especially on children. 
Repellents containing DEET are most effective, though those 
to be used on children should not contain more than 30% 
DEET. 

Colleen Cannon 
Dial U Entomology Technician 
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Mid-Season Girasshopper Control Strate!ii -

Grasshoppers are back! Populations are at their highest lev
els since the 1989-1990 outbreak. Spotty infestations are 
already triggering insecticide applications in fields and field 
borders in scattered areas of Minnesota. Should you spray? 
There's no common answer; each field situation is unique. 
The best decision begins by assessing grasshopp::r infesta
tions in and around individual fields, and ends by carefully 
considering the economics and risks in each situation. 

Why are grasshopper numbers greater than usual? Grass
hopper populations are closely tied to weather. Lo1w rainfall 
in much of Minnesota last summer provided supt~rb condi
tions for nymph survival, adult longevity, and egg laying. 
Heavy snows provided an excellent insulating blanket dur
ing the cold winter. Cool spring weather delayed hatch but 
the newly hatched nymphs survived well during a dry June. 
Young nymphs are very vulnerable to heavy rains and cold, 
wet weather. Although some mortality from Nosema (a pro
tozoan disease) has been observed recently, the abundant 
rainfall in July probably came too late to greatly r,educe the 
survival of larger, less vulnerable nymphs and adults. With 
the 1997 grasshopper hatch largely completed, "what you 
see is all you'll get!" 

Grasshopper movement from early-season crops (small 
grains) or grassy areas (pastures, ditches, CRP) intc1 adjacent 
crops is likely to accelerate over the next two weeks. From a 
strategic viewpoint, it's better to treat grasshoppc~r source 
areas before dramatic movement jeopardizes adjactmt crops. 
Some dispersal is normal as nymphs grow and seek 10ut desir
able food plant~. but this moveme~t r:.vidl]· c&cce!cratcs wteu 
food quality deteriorates (small grains or grasses mature), or 
is removed by haying or grasshopper feeding. He~avy July 
rainfall may retard grasshopper movement slightly by main
taining more lush vegetation in grassy non-cropp'ed areas. 
The winged adults are extremely mobile and can quickly 
move to a more suitable environment (field). Adult two stri~ 
and migratory grasshoppers, the two earliest hatching spe
cies, were observed the week of July 20th. 

As grasshoppers grow, so do their appetites. Large 
nymphs and adults consume much more foliage th:an small 
nymphs. Species also differ with larger species, such as Two 
Striped and Differential grasshoppers, consuming more veg
etation than smaller species, such as the Redleggt~d grass
hopper. Yield losses from grasshopper feeding primarily oc-

cur through reduced leaf area for photosynthesis. Unlike hail, 
grasshopper feeding is spread over time and may affect sub
sequent leaf development. Because defoliation can be so 
visible and dramatic, growers and ag professionals are likely 
to overestimate both the percentage of defoliation and its 
yield impact For example, hail studies suggest that soybean 
tolerates up to 50% defoliation during vegetative stages, 25% 
during podset and 15% during pod fill; yet very few growers 
would knowingly tolerate that much defoliation. Silk feed
ing in corn, clipping of small grain heads, blossom and pod 
feeding in soybeans, and destruction of alfalfa regrowth may 
also reduce yield. 

How many grasshoppers are too many? There's no easy 
answer but a sound management decision begins with scout
ing. Determine where the grasshoppers are located. Are grass
hoppers located throughout the field, near field margins, or 
limited to roadsides or adjoining fields? Estimate the number 
of grasshoppers present in these areas. The easiest method is 
to count the number of grasshoppers that emerge from one 
square foot areas in front of you as you walk through the 
field. Determine an average number per square foot and mul
tiply by nine to get the number of grasshoppers per square 
yard. Nationally recognized standards for grasshopper popu
lation levels based on the number of grasshoppers per square 
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Grasshoppers/Continued 
yard are given in Table 1. Treatment is generally consid
ered advisable when numbers reach the threatening stage. 
Because of feeding potential, large nymphs should be treated 
more like adults. 

Table I. Grasshopper nymph and adult ratings based on 
number/square yard. 

Rating Nymphs per square yard Adults per square yard 
Rating Margin Field Margin Field 
Light 25-35 15-25 1 0-20 3-7 
Threatening 50-75 30-45 21-40 8-14 
Severe 1 00-150 60-90 41-80 15-28 
Very Severe 200+ 120 80 29 

When the infestations are limited to field edges, evalu
ate the potential for further movement into the crop. If rna
turing small grains border the field or roadside vegetation is 
drying out, movement is inevitable. Lush growth in field 
borders will only delay, not eliminate, movement into the 
field. If potential source areas can be pinpointed and treated, 
crop damage may be avoided by treating the grasshoppers 
before movement occurs into the field interior. 

A more conservative approach, discussed by Bruce 

Christenson in last week's Minnesota Crop News, bases treat
ment decisions solely on defoliation levels. Emphasis on 
defoliation removes the knee-jerk reaction to grasshopper 
numbers from the treatment decision and allows more time 
for diseases and other natural controls to work. If using the 
defoliation approach, consider these important points: 
* Defoliation thresholds are based on hail simulations, a 

one-time event. Grasshopper feeding over time not only 
removes currrent leaf area but, if severe enough, also af
fects future leaf development. 

* Once defoliation exceeds threshold, yield loss is already 
occurring. Treatment needs to be prompt to prevent further 
yield loss. 

* Monitoring of defoliation needs to be ongoing, since defo
liation will continue as long as grasshoppers feed in the 
field. 

* Grasshoppers can switch from defoliation to more damag
ing pod feeding. Later monitoring should also focus on 
the presence and prevalence of pod feeding. 

If grasshopper numbers, or potential for damage, justi
fies insecticide use, select an insecticide appropriate for your 
situation. Table 2 provides information on currently labeled 
products for grasshopper control. Note differences· in crop 
spectrums between insecticides, especially with regard to non
cropland labels, and pre-harvest intervals. If the crop will be 
used for forage, note livestock feeding restrictions. 

Table 2. Insecticides presently labeled for grasshopper control, label sites, recommended dosages and preharvest intervals. 

Insecticide Site 
and formulation Alfalfa Corn soxbean Wheat i:!IISILIEI: Range Non-e roe 

dosage phi dosage phi dosage phi dosage phi dosage phi dosage phi dosage phi 

*Asana XL.66E 4.8-9.6 21 5.8-9.6 21 2.9-5.6 21 2.4-4.8 
fl oz fl oz fl oz fl oz 

Dimethoate 4E %-1 pt 10 213-1 pt 14 1 pt 21 * pt 60 
Diazinon 4E 1 pt 7 1 pt 0 *·1 pt 0 *-1 pt *·1 p 
*Ethyl BE parathion % pt 15 % pt 12 % pt 20 % pt 15 
*Furadan 4F 1/4-1/2 pt 7 1/4-1/2 pt 30 14-% pt 21 14-% pt 
Lorsban 4E 1/2-1 pt 7-14 %-1 pt 35 %-1 pt 28 
Malathion 5E 1 * -2 pt 0 1% pt 5 1 %pt * pt 7 1 %-2 pt 0 1%-2 pt 0 1%-3 pt 0 

(not for hopper) 
Malathion ULV Sfloz 0 Sfloz 5 Sfl oz 7 Sfloz 7 8-12 fl oz 0 8-12 fl oz 1 8-12 fl oz 0 
Orthene 75SP 1/3-213 lb 14 1/8-1/6 lb 21 1/8-1/6 lb 21 
*Pencapp-M 2F 1-3 pts 15 1-3 pts 12 1-3 pts 20 1-3 pts 15 1-3 pts 20 1-3 pts 15 
*Scout .3E 6.4-8 fl oz 21 6-7 fl oz 21 
Sevin XLR plus 4F 1-3 pts 7 1-3 pts 0 1-3 pts 0 1-3 pts 21 2-3 pts D--air 1-2 pts 0 

14= ground 
*Warrior 1 2.56-3.84 21 3.2-8.84 45 2.56-3.84 30 

fl oz fl oz fl oz 

*Restricted use compounds. 
Diazionon - Ditch banks, roadsides, wasteland, barrier strips; Orthene - Wasteland; Malathion - Grass, grass hay 
Sevin XLR - Wasteland, rights-of-way, hedgerows, ditch banks, roadsides; Penncap M - Roadsides, grass seed. and Warrior 
treated foliage cannot be used for forage or hay 

All labeled products perform acceptably on grasshop
pers. With the exception of synthetic pyrethroids (Asana XL, 
Scout Xtra, Warrior), the higher labeled rates will be required 
for large nymphs and adults. Residual activity is often dis
cussed but has little value. Remember; hatch is essentially 
completed. Only in edge situations when it's not possible to 
treat the source of the invading grasshoppers is residual ac
tivity important. The synthetic pyrethroids at high labeled 
rates offer the longest residuals while diazinon and malathion 
offer little long-term protection. 

Environmental risks from insecticide applications may 
be greater with grasshoppers than other crop insects. Their 
eggs are often laid in undisturbed soil with permanent veg
etation (roadside ditches, grass waterways, CRP, pasture). 
Consequently, these seldom-treated areas become candidates 
for insecticide treatment as grasshoppers move from these 
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source areas into adjacent fields. Make sure the situation war
rants treating permanent vegetation before progressing. Mini
mize the area to be treated by identifying hot spots. Avoid 
applying insecticides to wetlands, drainage ditches or areas 
with open water. 

Before you apply an insecticide for grasshopper control: 
./ Scout to determine where and how abundant the grasshop
pers are in the field, its grassy margins, and in adjacent fields or 
non-cropland areas. Identify source areas. 
./ Examine whether or not crop injury is approaching or likely 
to reach critical levels. 
./ Determine whether or not continuing grasshopper move
ment and feeding will put the field at economic risk. 
./ If insecticide use is justified, identify the minimal area to be 
treated. 
./ Identify appropriate insecticide(s) and rate for your situa-



tion based on crop spectrum, preharvest intervals, cost, plus 
safety and environmental considerations. 

Insecticide applications for grasshoppers are unplanned 
and unbudgeted crop production expenses. Make sure that 
economic benefits exceed the cost of the insecticide and ap-

plication and fields are carefully evaluated for treatment 
decisions. 
Tables I and 2 adapted from Grasshopper Management. 
D.M.Noetzel F0-3936 ( 1990). 

Bruce Potter; IPM Specialist 
Ken Ostlie, Extension Entomologist 

----------------------------------------------------
Spotty Armyworm Problems Reflect July Weather 

Scattered armyworm infestations popping up over the last 10 
days reflect the heavy thunderstorms that swept across Min
nesota in early July. Armyworm moths migrate northward 
during the spring and summer like potato leafhoppers, small 
grain aphids and black cutworms. Apparently early July thun
derstorms also "rained out" armyworm moths traveling north
ward in the lower level jet stream. The worst infestations 
occurred in Lincoln and western Lyon counties in areas pre
viously devastated by hail. Other infestations have been re
ported from diverse locations such as Brainerd (reed 
canarygrass), Mahnomen (wheat), Randolph (grassy corn). 

Infestations are extremely spotty and arrived too late to 
pose a significant threat to most maturing wheat. Threshold 

Insecticide 
Sevin XLR plus 
Lorsban 4E 
Asana XL 
methomyl (Lannate) 
ethy parathion 
methyl parathion 
Penncap-M 2 FM 
Ambush 2E 
Pounce 3.2E 
Warrior 1E 

am 
1.5 qts 
2 pts 
1.7-3.4 fl oz 
1-2 pts 2E 
4-6 fl oz BE 
1 pt 4E 
2 pts 
6.4-12.8 fl oz 
4-8 fl oz 
2.6-3.8 fl oz 

is 5 per square foot. Primary concerns at this point besides 
defoliation include occasional head clipping in small grains. 
Corn is not a preferred egg laying site with infestations only 
occurring in grassy corn fields or when armyworms migrate 
from adjacent grassy areas or small grains. Corn can easily 
tolerate defoliation of lower leaves but should be treated be
fore defoliation reaches the ear leaf. 

Insecticide options vary dramatically among crops. 
Where labeled and, if preharvest intervals permit, use a pyre
throid insecticide (Asana XL, Ambush 2E, Pounce 3.2E, War
rior lE, Baythroid 2E) at low rate. In small grains nearing 
maturity and in other grass crops (reed canarygrass), options 
diminish greatly. 

preharvest Interval 
~ 
None 
35 days 
21 days 
3 days 
12 days 
12 days 
12 days 
30 days 
30 days 
21 days 

Small Grains 
21 days (wheat) 
Not labeled 
Not labeled 
7 days 
15 days 
15 days 
15 days 
Not labeled 
Not labeled 
30 days 

For further information on armyworms, see FS-0999 Armyworms. 
Ken Ostlie 

--------------------------------=E.:.:.x.:.:te~n::.::si~n Entomologist 

European Corn Borer Update 

The 2nd generation ECB flight is well underway in most 
southern Minnesota locations (see Table). The significant 
increase in the moth flight is also in agreement with current 
degree-day estimates, now averaging 1300 DDs near St. 
Cloud to 1480 throughout much of southern Minnesota. 
Note that much of the moth catch in the Northwest to west 
central sites still includes moths emerging from the 
univoltine (single-generation) strain. However, beginning 
this week, the 2nd generation flight of our bivoltine strain 
should begin to dominate, and as in previous years, will 
typically be a rather extended flight throughout the next 4-
5 weeks. As of 7/28/97, we had not yet found a significant 
number of egg masses at the Rosemount Experiment Sta
tion. 

Bill Hutchison 
Extension Entomologist 

Minnesota ECB light Trap Colch Sumnuuy for July 23-30, 1997• 

Location AvgJNight MaxJNight (Date) 
North/West-Central: 
Crookston (NW Expt. Stn.) 
Fergus Falls (OtterTail Co.) 
Jeffers (Cottonwood Co.) 
Lcmbsrton {S\~ EApt. Stn.) 
Lamberton (French Ag Res.) 
Morris (WC Expt. Stn.) 
Olivia (Renville Co.) 
Brooten (Pope) 
Sleepy Eye (1-Brown) 
Sleepy Eye (2-Brown) 
Brownton 
South-Central: 
Blue Earth (49A) 
Blue Earth (49B) 
LeSueur(51a, LeSueur Co.) 
LeSueur(51b, LeSueurCo.) 
St. Peter 
South-East Central: 
Simpson (Olmsted Co.) 
Blooming Prairie (Steele Co.) 
Waseca (Seneca) 
Waseca (S. Expt. Stn.) 
Faribault (Rice Co.) 

18.7 
7.4 
9.7 
2.7 

22.7 
5.8 

22.1 
20.4 
12.0 

27.1 
30.3 
1.4 
1.9 
8.8 

4.8 
0.1 

55 (7124) 
14 (7/25) 
15 (7/26) 
14 {7/28) 

47 
7 

42 
60 
23 

118 
109 

7 
6 

18 

18 
1 

(7/28) 
(7/25) 
(7/26) 
(7/30) 
(7/29) 

(7/28) 
(7128) 
(7123) 
(7/29) 
(7/29) 

(7/29) 
(7124) 

Dennison (Dakota Co.) 26.0 47 (7127) 
Rosemount (1-UofM, Dakota Co.) 1.0 4 (7/29) 
Rosemount (2-UofM, Dakota Co.) 0.3 2 (7129) 
*Data provided by numerous industry volunteers, and MDA staff; degree
diJy updiJtes provided by Mr. Patrick O'Rourke. 
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CRP to Crop Production Transition 
CRP contract expiration will likely mean transition to crop 
production for many acres. Certainly other options exist in
cluding haying, grazing, or idling for wildlife purposes. But 
in surveys of contract holders, most indicate that if CRP re
enrollment is not an option, the land would likely return to 
crop production. 

In determining how best to transition CRP land to crop 
production, agronomic, environmental and economic factors 
must be considered. Crop selection, tillage or no-till and de
gree of herbicide use are all important factors in the transition 
consideration. In this article, I will discuss a no-till, intensive 
herbicide transition while in next week's column I will re
view a tillage, limited herbicide strategy. The Lincoln CRP 
Project demonstrated that either option can be successful. 

In the no-till CRP to crop production program, early plan
ning is important. Difficult to control weed like Canada Thistle 
and milkweed should be targeted for herbicide treatment in 
mild summer the year before crop production. Since exces
sive residue will interfere with successful no-till production, 
the CRP growth should be mowed, chopped or grazed no 
later than August in the season before the post CRP crop. 

If gopher populations have made the terrain impossible 
to traverse, leveling with a disk should also be done in Au
gust. Since the CRP guidelines limit the diskinglleveling to 
no more than one third of the field, a twenty foot swath at 
forty foot intervals should be adequate to allow commercial 
application of herbicide with a 60 foot application boom. 

Eliminating the living CRP vegetation is the next step. 
In a no-till situation this can best be accomplished through 
the application of two quarts of the burndown herbicide 
Roundup in late September. Later application is important 
since after a fewfrosts, the perennial grasses like quackgrass 
and brome grass the plants efficiently translocate the herbi
cide throughout the root system. This is in contrast to spring 
growth where the plant sends energy and nutrients from the 
root system to the top shoot growth making herbicide control 
of perennial plants difficult. A rule of thumb is to apply the 
fall burndown herbicide before the brome grass has lost half 
of the green leaf tissue due to frosts and cold temperatures. 

With fall weed control accomplished, the next step is 
spring planting. Soybeans are the preferred crop in the post 
CRP no-till scenario for a variety of reasons. Soybeans can 
tolerate high residue planting conditions better than corn, 
due in part to higher seeding rates as well as their ability to 
accept moderate population losses without significantly re
ducing yield potential. In addition, modern no-till soybean 
drills can effectively slice through the CRP residue to place 
the seed in contact with the soil. The weight of those drills 
also is effective in leveling out the pocket gopher mounds. 

The selection of soybeans as the first year post CRP crop 
also makes sense from the fertility standpoint. Unlike corn, 
soybeans need no supplemental nitrogen. In the first year of 
post CRP crop production, there will be active mineraliza
tion of the 3 to 4 tons of the ten years of accumulated CRP 
biomass. This will result in the release of nitrogen which can 
be utilized by the second year crop which follows CRP which 
would be corn in a soybean corn rotation. In the Lincoln 
CRP Project, one of the highest economic returns came from 
year 2 post CRP corn with no supplemental nitrogen which 
was preceded by no-till soybeans. A nitrate nitrogen test 
should be taken in the fall of the first cropping year following 
CRP to determine the available. nitrogen for the next crop 
year. 
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The alternative to the no-till, herbicide strategy is the 
tillage, reduced herbicide plan. As in the no-till strategy, 
difficult to control weeds like Canada Thistle and milk
weed should be spot treated with a herbicide in the season 
before crop production. Primary tillage with a mold board 
plow or a full width primary tillage implement should be 
done in the fall. In most cases, this will still leave an accept
able amount of residue on the soil surface, due to the three 
to four tons of CRP biomass per acre. The primary tillage 
will also effectively deal with field roughness which in some 
cases can make herbicide application to CRP land impos
sible. 

The fall tillage operation is followed by a spring disking 
and digging with a field cultivator. Either com or soybeans 
can be planted since an adequate seed bed is established. If 
corn is planted, supplemental nitrogen must be applied. Ni
trogen application will be similar to corn on corn with a 
reasonable yield goal. Tillage will speed the mineralization 
of the CRP biomass, but likely not in time to be utilized by 
the first year crop. This makes corn a better second year post 
CRP crop from the fertilitypoint of view. Phosphorous and 
potassium levels remain unchanged from pre-CRP · levels 
regardless of tillage. 

In the CRP to crop production plan using no fall 
bumdown herbicide and primary tillage, secondary tillage 
is used for early season weed control. This is followed by 
herbicide application after crop emergence. Well established 
grass and broad leaf post emerge herbicide programs are avail
able. An alternative to this is planting herbicide tolerant 
crops such as Liberty Link com or Roundup Ready soy
beans and com and utilizing that herbicide for in season 
weed control. 

When soybeans are planted following CRP they should 
be inoculated with a seed treatment bacteria which will stimu
late nodule formation. 

Since CRP soils may be wet and cold, a fungicide seed 
treatment is also recommended. 

While soil insects such as wire worm were not a prob
lem in the Lincoln CRP demonstration project. an insecti
cide seed treatment is a good precautionary practice. 

Small grain such as oat or wheat is not recommended 
following CRP unless all the CRP perennial grass has been 
killed prior to crop planting. Alfalfa is not recommended as 
the first crop following CRP unless there is no population of 
pocket gophers. 

Burning with fire should not be considered or accept
able agronomic practice. Aside from the safety risk, burning 
causes loss of nutrients such as nitrogen and sulfur. Burning 
also complicates weed control timing. Studies in North Da
kota, Montana and Washington have shown reduced crop 
yields following burning. 

While acceptable yields are possible in the CRP to crop 
production transition, above normal costs should be expected 
for weed control and/or tillage as well as other smaller fac
tors like seed treatment. Ideally, in a landlord renter arrange
ment, these costs will be considered in developing the rental 
arrangement. 

More information on CRP to crop production transi
tion is available at your local Extension Office. 

Bob Byrnes 
Lyon County Extension Educator 



Alfalfa 
Insect Update-Potpourri of Problem-Several insects have 
been damaging alfalfa throughout the state this year. In addi
tion to our constant nemisis in the potato leafhopper (PLH), 
we have had armyworm outbreaks, grasshopper outbreaks 
(dryer areas such as Kanabec county), plant bugs, and most 
recently the alfalfa blotch leafminer. The following summary 
is intended to provide a brief overview and management op
tions for the remainder of the 1997 season. 

Regardless of the insect pest complex in question, one 
key point to remember regarding regrowth following each 
cutting is overall defoliation level. If the crop has adequate 
moisture it should, under these temperatures, be greening up 
within 5-6 days following a cutting. If you observe grasshop
pers (particularly young nymphs), PLH, plant bugs, and/or 
armyworm, and the crop is not greening up within 6 days, an 
insecticide application is likely to be economical. Base your 
selection on the dominant pest(s) present; refer to the 1995 
Insecticide Suggestion Guide (BU-0500, available at county 
offices); generally, the low-mid rates of each product will 
provide acceptable control. However, Sevin and malathion 
have less residual activity than the pyrethroids (Pounce or 
Ambush), Penncap-M or Cygon (dimethoate). Cygon pro
vides some systemic activity and is a good choice for PLH, 
plant bugs and aphids. 

1) PLH-As mentioned previously, the ADULT thresh
olds for established alfalfa range from 0.5 to 2.0 PLH/sweep 
(using standard 15" diam. cloth net), for alfalfa heights rang
ing from <5" to >12", respectively. Although the adult count 

is useful, the presence of the immature nymphs is also a good 
indicator of an actively breeding infestation. Most scouting 
activity, and treatments, should be applied during the early 
re-growth of a crop, e.g., with a treatment decision made be
fore the alfalfa reaches 1 0". The final decision to treat should 
be based on the value of the hay and cost of treatment. NEW 
SEEDINGS are much more susceptible to PLHdamage and 
should be watched closely. PLH this year should continue to 
be active (e.g., on the 3rd crop) throughout August! 

2) Alfalfa Blotch Leafminer (ABL) -ABL continues 
to expand it's distribution throughout the northern 2/3rds of 
the state (and into Wise.). The pest has moved in much faster 
than previously anticipated; MDA survey staff have already 
doubled the number of counties infested, compared with my 
survey of last October. We have a reasonable estimate for a 
tentative action threshold of 50% of the leaves showing ob
vious "pin-hole" feeding damage (an indicator of egg-lay); 
this threshold is designed to . However, we do not yet have 
current data on insecticide performance. Despite this, I rec
ognize that some fields may still need to be treated this year 
(some fields have had over 75% of the leaves blotched, turn
ing white, etc.; primarily northwest MN). Of the few materi
als currently labeled, Lorsban 4E is likely to be one reason
able choice; however, until we have further information, it 
should be applied at a fairly high rate of 1.5 pts/ac., with at 
least 20 gall. Water/ac. 

Bill Hutchison 
Extension Entomologist 

Soybeans 
Soybean White Mold. Sclerotinia Stem Rot has been re- the 23 of July in these plots. This can result in significant 
ported in several locations over the last week, however in my disease if the season remains favorable for additional infec-
plot at Northfield the first infected plant was observed 30 tion and spread. Dave Schwartz from Meeker County reports 
July. It was a stem lesion at about 6 inches from the ground. that Alfalfa samples have been found with White Mold. This 
The top of the plant had not wilted, the stem was water soaked, fungus can colonize alfalfa, buthas not been a problem in 
and the tissue was covered with white mycelium. I judge the Minnesota. Alfalfa White Mold is a problem for Ohio and 
infection to be 4 days old. In the study area, a 3/4 acre plot, Kentucky in the fall establishment stage. We have not yet 
only a few plants were found to be infected. These beans confirmed the cause of the White Mold in these alfalfa fields 
were planted 1 May and started to flower on the 17th of July. but based on descriptions it does appear to be the same fun-
At that time the soil temperature was 78°F. Canopy closed in gus present on soybeans. I believe this will not be a future 
the drill plots about a week later and I could not find any problem for alfalfa in Minnesota but is a result of this very 
apothecia in this period. On 30 July the soil temperature in wet year. Fungicides treatment in soybeans was a possibility, 
the open was ggop at 10:00 a.m., 69°F in the canopy of chisel label treatment suggestions are first application at Rl to 1.5 
plowed beans and 66 op in the no till site. I suspect that spore or even 2 and 14 days later. Some reports indicated a yield 
production was reduced due to the soil temperature earlier improvement with fungicide applications, however timing 
and now with the cooler soils under the canopy, sclerotial and application intervals for soybeans need additional test-
germination and apothecia production will increase. Hot ing. 
dry weather should reduce this prediction. The fungus action temperature ranges suggest that we 

Infected plants were found in the tallest, most dense may soon be exiting the range for this fungus to be active. 
stands, while areas with open canopies due to poor germina- Sclerotia in soil germinate over a range of 50°F to 77°F, while 
tion and emergence had no disease. One velvetleaf plant was apothecia form best on the soil surface at 50°F to 70°F and 
also found to be infected. Soybean sites with a history of infection of flower petals is in the range of 60°F to 77°F, all 
White Mold shou!d be observed for the presents of this dis- when the soil is moist and the tissue is wet. Sites with open 
ease now. Plants mfected low on the stem are most prone to canopies and dry soil surfaces are less prone to serious dis-
yield reduction, while plants infected later or higher have ease loss. 
suffered less loss. The potential for infection began about Wanl c. Stienstra 

---------------------------------=E:::x:::.:.te;;;,;n~s:.:;i;;;on;,;....::P..;;::;lant Pathologist 

White Mold in Dry Edible Beans 
White mold is present in many dry bean fields in Minnesota. 
By now the bloom is over and spray applications at this stage 
may not be economical. The white mold pressure is so high 
in some fields that even with a timely spray the white mold is 
taking a heavy toll. 

This pesky disease is caused by the fungus Sclerotinia 
sclerotiorum and develops as a white cottony growth on the 
stem and branches and pods of bean plants. Avoid planting 

beans or other susceptible crops in fields with heavy infesta
tion for 3 to 4 years. Crops such as sunflower, soybeans, 
Canola, alfalfa and potato are also hosts. Severe losses can 
occur in these crops due to white mold infection and their use 
will not do anything to decrease white mold inoculum. 

The uses of tolerant varieties of dry beans with an up
right growth habit in wide rows and the use of recommended 
fertility and seedling rates will alleviate the disease pressure. 
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White Mold/Continued 

Careful irrigation management is also important, as disease 
development is worse when there is excess moisture in the 
plant canopy. Irrigation in the central sands when soil ten
sion reaches 60 to 65 cb will definitely reduce disease pres
sure. Research shows that a spray program will provide a 
return 65 % of the time when there is over 5 inches of water 
applied to the crop between June 1 and ten days into bloom. 
The spray program will be positive 85 % of the time if there is 
over 7 inches of water on the crop during this same period. 

Timely applications of Benlate or Topsin M are effective 
inreducing the disease on dry beans. One or 2 applications 
are can be used however two applications provided the great
est return in the Staples trials the last 2 years. Applications 
should be made according to the instructions on the label. 
Research has shown that the first application should be made 
4 to 10 days after 10% bloom (10% bloom is when 1 plant in 
10 has at least one open flower). 

Special Note: 
Reports are coming in about higher than usual infections of 
what appears to be white mold on alfalfa. Alfalfa is a suscep
tible crop and will be infected under extremely wet condi
tions. This fungus is not known to be toxic to animals how
ever the nutrient value of infected plants will be altered. 
Clipping the infected areas to keep them dry is the best con
trol measure at this time. If dry weather continues the disease 
will slow down. If wet weather continues the infected areas 
could reappear and spread. Infected areas my loose some 
plants because of the lack of photosynthesis. This damage 
could show up in subsequent years. 

If you have questions concerning this disease please con
tact you local Extension County Educator or call the Depart
ment of Plant Pathology at (612) 625-6290. 

Richard A. Meronuck 
Extension Plant Pathologist 

Staples to Hold Dry Edible Bean and Potato Field Day 
Central Lakes Agricultural Center will hold a Dry Edible Bean 
and Potato Field Day on Thursday, August 14 from 10:00-
3:00 p.m. 

The field day will concentrate on the present projects at 
the Agricultural Center. Research, extension and industry 
personnel will give presentations at field stops and be avail
able for questions concerning dry bean and potato produc-

tion. The day is a cooperative effort of the University of 
Minnesota Agricultural Experiment Station, University of 
Minnesota Extension Service, Central Lakes Agricultural 
Center and the Dry Edible Bean and Potato Industries. 

For more information, please contact the Central Lakes 
Agricultural Center at 218-894-1053. 

Richard A. Meronuck 
Extension Plant Pathologist 

-----------------------------------------------------------------------Clinic Reports 
Samples submitted to the Plant Disease Clinic in July included: 
corn-Xiphenima sp, Hoplolaimus sp & Pratylenchus sp nematodes 
soybean-Phytophthora sp, Pythium sp, Fusarium sp & Rhizoctonia sproot rot; Septoria sp leaf spot (Brown spot), bacterial leaf 
spot, Collectotrichum sp (anthracnose), pod and stem blight, soybean cyst nematode. Many factors such as early cool weather and 
soil conditions, variable moisture levels in June and July, herbicides, iron chlorosis, soybean cyst nematode have combined with 
root rot diseases to cause areas of poor soybean growth this season. 
pea-bacterial leaf spot, Pythium sp root rot 
cotton-Verticillium dahliae 
dry bean-bacterial leaf spot (Brown spot) 
potato-bacterial soft rot infection on stems 
ash-Dothiorella sp canker 
oak-Oak wilt 
lilac-Phytophthora sp root rot 
poinsettia-Pythium sp root rot 
orchid-Cymbidium mosaic virus 
turf-Bipolaris sp, Drechslera sp 

Sandra Gould 
Plant Disease Clinic 

DiaiU 
Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant diseases, 

insects and wildlife associated with the home environment. Calls from the public are taken at 1-900-988-0500 weekdays. 
A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Landscape Insects 
We received our first sample of fall webworm. It came from St. 
Louis county where a number of apple trees were reported to 
be infested. Fall web worms are easy to identify because of the 
way they web the ends of branches. Young trees or shrubs can 
be completely enveloped. Fall webworms feed on a wide vari
ety of trees and shrubs, including black walnut, apple, birch, 
elm, willow, and crabapple. Fall webworms normally do not 
seriously damage established landscape plants and injury is 
only cosmetic. Control is usually difficult. There is a small 
window of opportunity when caterpillars first hatch when in-
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secticides are effective but it is very difficult to detect them at 
that time. Fall webworms quickly web branches before they 
are usually noticed and insecticides are not effective once 
they've enclosed themselvesin their webbing. You can try to 
pull out the webbing as best as you can but it is not suggested 
to prune out affected branches. There are many parasitoids 
that attack fall webworms which helps reduce fall webworm 
numbers. The best advice then is to tolerate the insects. 

We have been starting to get a steady stream of samples 
with lace bug injury. Lace bugs hatch early June but often 
not noticed until July and August. These insects have needle-



like mouthparts which cause a mottled or speckled discolora
tion on the top of leaves. If you look underneath, you'll will see 
adults, nymphs, and droppings (looks like black dots). Adults are 
about 1/8 inch long, light colored and look sculptured or lacey 
when viewed under magnification. Nymphs are dark-colored and 
smaller. Lace bugs commonly feed on white oak, hackberry, 
hawthorne, basswood, and juneberry. Lace bug populations nor
mally do not become severe enough to threaten the health of well
established woody plants. In cases where plants have been re
cently transplanted, are unhealthy, or have been severely attacked 
by lace bugs in several consecutive years, controlling lace bugs 
may be necessary to avoid serious damage. Insecticides that are 
effective are acephate (Orthene ), chlorpyrifos (Dursban), and carbarl 
(Sevin). Spray when lace bugs are first seen. 

Jeffrey D. Hahn 
Asst. Extension Entomologist 

Troublesome Weed Still Growing in Washington County 
It's been over ten years since we've seen anything written up on 
Digitalis lanata, a vigorously growing weed that is toxic to 
cattle and horses. (And there are lots of horses in Washington 
County.) The plant's common name is Grecian Foxglove, and it 
is thought to have been introduced to the area by a local nurs
eryman who had a taste for exotic species. 

Grecian foxglove is not particularly showy-certainly not 
as attractive or colorful as its close relative, Digitalis purpurea, 
the foxglove that's commonly planted in gardens. Grecian fox
glove grows in clumps and has tall spikes with many flowers, simi
lar to snapdragon. The lower "lip" of each flower is cream colored, 
perhaps with some gold in the throat, and the upper "hood" is 
netted with brown veins on the outside. The entire flower is less 
than an inch long in any direction. 

If you see these plants dig them out, or at the very least cut 
them back before seeds form and mature. Do not plant them or 
encourage them in any way. 

Verticillium Wilt 

Deborah L Brown 
Extension Horticulturist 

During the past several weeks, numerous reports ofVerticillium 
wilt have been reported throughout Minnesota. Verticillium 
wilt is caused by fungi that occur in many soils and affects 
hundreds of herbaceous and woody plants worldwide. Com
monly affected plants in Minnesota include: tomato, potato, 
pepper, chrysanthemum, rose, strawberry, raspberry, lilac, maple, 
ash, catalpa, and Russian olive. 

Verticillium wilt can result in sudden wilting and death of 
plants if the infection is severe. More often, this disease results in 
defoliation, yellow leaves, slow growth or stunting, a gradual die
back of shoots and branches, and eventual death of the plant. Symp
toms often occur on one branch or one side of the plant first, usu
ally starting with lower branches. In many plants, symptoms also 
include streaking or browning of the vascular system. This discol
oration is often apparent in a cross-section of the stem. In woody 
plants the discoloration may also be seen by peeling the bark to 
expose the wood below. 

The fungi that cause this disease survive in the soil by 
growing saprophytically or by forming small survival struc
tures know as microsclerotia. These microsclerotia are capable 
of persisting in soil for extended periods of time. Verticillium 
infects plants through their roots, either directly or through 
wounds. Uponinfection the fungus invades the xylem (or water
conducting tissues) where it produces spores and toxins. These 
spores are transported upward in the plant and new infections 
occur where they lodge. In response to infection, plants pro
duce gums and tyloses that plug the vascular system to limit the 
spread of the fungus. The resulting symptoms of disease are 
caused by the invading fungus and plant. 

Verticillium is spread by contaminated seed, cuttings, tu-

bers, transplants and through the movement of infested soil on 
plants and equipment. Certain crops such as tomato and pota
toes can increase the amount of fungus that occurs in soils. 

Control of Verticillium wilt depends on: 
· Avoidance-planting disease-free plants in disease-free soils 
· Eradication-reducing or eliminating the threat of disease 
by reducing the amount of the fungus in soils largely through 
crop rotation and sanitation 
· Resistance-planting resistant or immune plants 

Chemical control is of limited value. Fungicides will not 
cure infected plants. Soil fumigants and soil pasturization are 
only feasible in high value crops and greenhouses. They are of 
limited value in landscapes. 

Landscape trees and shrubs with recent wilt symptoms 
should not be immediately removed. Infected plants with mild 
symptoms have been known to recover. This occurs when the 
fungus fails to cross from last season's growth into the current 
season's. Recovery may be encouraged by avoiding excessive 
nitrogen fertilization, maintaining higher levels of potassium 
and watering to prevent moderate and severe moisture stress. 
Remove plants with severe symptoms and replace with resis
tant or immune plants. 

Skunk Control 

Peter Bedker 
Dial U Plant Pathologist 

Rural areas can provide ideal habitat for skunks. Skunks are 
known to raid beehives and eat poultry eggs, however their 
typical diet of rodents and insects is beneficial to humans. 
Skunks do well infence rows and around buildings, where ro
dent density is high and where it is easy to burrow. 

Skunk spray is a problem, especially for dog owners. If 
sprayed, clothes which will not stain can be soaked in tomato 
juice, vinegar, or lemon juice. Pets and humans can shower 
with these liquids, followed by a few drops of vanilla extract. 
Odors which pervade rooms or buildings can be masked with 
Neutroleum Alpha, available in concentrated and the less-ex
pensive water soluble form. Skunks usually stamp their front 
feet prior to spraying as a warning sign. 

Skunks are a prime carrier of rabies in Minnesota wildlife. 
Healthy skunk behavior can be difficult, but not impossible, to 
distinguish from rabid behavior. Healthy skunks have little 
fear of dogs and humans, but are rarely aggressive, except dur
ing the January to mid-March breeding season. During the 
breeding season, they may also be active during the middle of 
the day; otherwise, they are primarily nocturnal. Healthy spot
ted skunks ("civet cats") are acrobatic, standing on their front 
paws prior to spraying. If bitten or scratched by a skunk, get 
medical attention immediately. If possible, kill or capture the 
offending animal without damaging its head, so it can be tested 
for rabies. 

Skunks can be discouraged from denning under buildings. 
Fill burrows and install poultry wire over the burrow to prevent 
them from returning. Make sure the skunk is out of the burrow 
before doing this; a loosely balled paper towel in the burrow 
will be moved as the skunk moves out around dusk. Young, 
however, do not leave the burrow during May and June. Striped 
skunks are poor fence climbers, and can be excluded from an 
area with poultry wire fencing, buried 6" into the ground and 
extending 2' above ground. Reducing rodent populations and 
insect populations by mowing grass to 3" or a little higher will 
reduce their food supply. 

Two species of skunks live in Minnesota. The spotted 
skunk ("civet cat") is a state-threatened species in Minnesota. 
Contact the DNR at 1-800-652-9747 with any infoi1I).ation on 
spotted skunks before undertaking control measures. 

Wiley Buck 
Dial U Wildlife Technician 
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GJrasshopper Invasion I .. u 

Grasshopper numbers are higher than in n~cent years 
in some parts of southeastern Minnesota. Some soy
bean fields are being invaded at this time. University 
of Minnesota thresholds are 20 grasshoppers per 
square yard in field margins or 8 per square yard in 
the field. 

Counting grasshoppers in vegetation is ntot the easi
est task, as some hop out of the evaluation area and 
some may be hidden by the vegetation. Marlin Rice, 
Iowa State University Extension Entomologist, offers 
a defoliation guideline when scouting soybeans. 

He suggests treatment when defoliation reaches 
40 percent in vegetative stages or 20 percent in the 
pod forming and pod filling 

stages. 

Most people over estimate defoliation percentages. 
Contact the Houston County Extension Office at 
507-724-5807 for a photocopy of an illustrated in
sect-produced defoliation guide. Another option for 
gcaing a good f.:cl for percent defoliation is the use 
of graph paper. Place a leaf on the graph paper, out
line the leaf and the missing areas; estimate the total 

1. 
leaf area and the missing leaf 'area: divide the miss
ing leaf area value by the total leaf area value and 
multiply by 100 to get the percent defoliation. After 
doing this with 3 or 4 leaves with varying degr.ees of 
defoliation, most people find it easy to make visual 
evaluations in the field. 

Bruce Christensen 
Houston County Extension Educator 

Highlights ..... 

Grasshopper Invasion 
Com Ear Leaves And Plant Analysis 
Soybeans 
Dial U 

Landscape Insects 
Household Insects 
Rain, Rain Gn Away 
Slime Mold Like Wet Weather 
Recent Diseases of Note 

7125197- page 141 



Corn Ear Leaves and Plant Analysis 
There are two general uses for analysis of plant tis
sue sample. One use is to provide an aid in the 
diagnosis of problems that might be related to nutri
ent application. The second use is designed to m 
onitor the nutrient status of an actively growingcrop. 
For these situations there are usually no problems 
which are obvious; the analysis is used as a check 
on the adequacy of the fertilizer program which has 
been used. 

For routine plant analysis, it's important to 
sample plant parts for which standards have been 
developed. These standards are needed for the in
terpretation of the analytical results. 

The ear leaf is the standard part of the com plant 
that should be analyzed to monitor nutrient uptake. 
This leaf is collected during silking. It can be col
lected during the interval from just after silk emer
gence to before the silks tum brown. The ear leaf 
is described as the leaf on the opposite side of the 
stalk and just below the primary silk which indi
cates the development of the primary ear. 

Nutrient concentrations in the ear leaf tissue are 
affected by such factors as hybrid, stress, and time 
of day when the sample is collected. Therefore, 
when sampling a com field for routine plant analy
sis, make certain that the ear leaves are collected 
from the same hybrid. Avoid sampling plants which 
have been stressed by one or more factors. Avoid 
collecting samples either early in the morning or late 
in the evening. Eight to ten leaves should be col-

lected and combined to form a representative sample. 

Following collection, the samples should be de
livered in fresh form to the analytical laboratory or 
dried in an oven with a fan for air movement. Gener
ally, fresh samples sent through the mail tum to si
lage before they arrive. Analysis of samples which 
arrive in this form is not very useful. 

Interpretation of the analytical results is very dif
ficult unless there are some standard values which 
can be used for comparison. Standard values for ear 
leaf tissue of com are listed in the following table. A 
range of values is listed for each nutrient. Reporting 
a range for standard values is necessary because of 
differences among hybrids, sampling conditions, etc. 

The normal expected range in nutrient concentration for 
ear leaf tissue ojcorn. 

Nutrient Concentration Nutrient Concentration 
% ppm 

nitrogen 2.7-3.5 boron 4-15 
phosphorus 0.2-0.4 copper 3-15 
potassium 1.7-2.5 iron 50-200 
calcium 0.4- 1.0 manganese 20-250 
magnesium 0.2-0.4 zinc 15-25 
sulfur 0.1-0.3 

From: Soj1Testif19 and PlantAna/vsjs: L.M. Walsh, and J.D. Beaton, 
(ed.) 

George Rehm 
Extension Soil Scientist 

Soybeans 

Twelve inches of rain so far in July and another week 
to go. Soybean root rots and lack of root develop
ment are a major problem. What has happened, I 
think, is the following. The soybean root systems 
were slow to develop in the cool and wet soils early 
this season, in fact much more root rotting was 
present than I suspected. Then plants were stressed 
by dry conditions which started the yellowing of 
soybeans-root rots (Pythium, Phytophthora, 
Fusarium species and Rhi:z:octonia), lack of nutri
ents, high Ph and SCN all contributed to slow top 
growth and poor color, even death of some plants. 
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After the dry stress and post herbicide events, the 
water came. In most fields, even sites that are con
sidered well drained and tiled had standing water or 
saturated soils for some time. The fungi and anaero
bic conditions combined to further damage roots. 
Several fields I've looked at had 113 to nearly 2/3's 
of the tap root system rotted. The internal root tis
sues were gray above the areas where the root cor
tex decayed. 

Symptoms typical of Soybean Sudden Death Syn
drome were present: yellow spots on leaves, yellow 
interveinal tissue that turns brown, green tissue above 

.. 



major veins and retention of the short center leaflet 
petiole at defoliation. However, many plants had 
some pith discoloration, lesions on the petioles and 
were in fields reported to have SCN. Furthermore 
many plants had recovered from symptoms that were 
worse 5 to 8 days before. We have isolated Anthra
cnose from some of the petiole lesions. This fungus 
can cause leaf drop and petiole retention. The death 
of young stem tips. can be due to Anthracnose when 
warm humid conditions, mid 70's to mid 80's occur. 

The other diseases present are Bacterial Blight 
and Brown Spot. Leaf yellowing from Brown Spot 
is limited now, but is expected to increase and leaf 
damage from Bacterial Blight is expected to increase 
as yellow spots tum brown to black and create holes 
in the leaf. Lower leaf drop is common with Bacte
rial Blight as are petiole lesions. Indeed the poten
tial multiple causes of soybean problems this season 
are difficult to sort out. The isolations of fungi from 
root systems has started, but at this time identifica-

tion has not been possible to species. In other stud
ies of soybean roots in MN soils we can find low 
levels of the "Blue" strain of Fusarium so/ani, re
ported to be the cause of SDS. Fusarium species on 
roots are the largest single class of fungi colonizing 
roots, ranging from 50 to 60% of the isolates found. 
The percentage of "Blue" isolates is small, none to 
5.3% of the Fusarium species or 3.1% of the total 
colonies observed. No inoculation studies have been 

--done with -these isolates to confirm if they are ca
pable of producing symptoms in soybeans. My judge
ment at this time is that, while isolates of Fusarium 
are present in MN soils that appear to be typical of 
the SDS isolate, the organism is only capable of low 
levels of root colonization. Severely damaged roots 
may be sites where it and other Fusarium become 
part of the problem. I believe it to be a secondary, 
rather than primary pathogen. 

Ward C. Stienstra 
Extension Plant Pathologist 

Dia/U 

Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant diseases, 
insects and wildlife associated with the home environment. Calls from the public are taken at 1-900-988-0500 weekdays. 

A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Landscape Insects 
We have been receiving a steady stream of calls about 
woolly aphids. They deform and curl leaves. There 
are different species that have been common on elm, 
ash, and silver maple. They exude a white, fluffy 
material which can become quite abundant. They 
normally do not injure healthy, well-established trees. 
A related insect also exuding a white, woolly mate
rial is a type of planthopper found on a variety of 
plants including raspberries_and .sumac .. Planthoppers 
do not appear to be harming most plants, although 
the white woolly material is very conspicuous. A spray 
of water from a hose works moderately, although these 
planthoppers may climb back up on the plant. A 
systemic insecticide, such as acephate (Orthene) 
should effectively control these woolly planthoppers. 
However, you cannot treat food plants with acephate. 

We have started receiving calls and samples about 
damaged lateral shoots breaking off near the tops of 
pines and spruce. Closer examination shows tunnels 
bored into the shoot at least 10 - 30 em (about~- 1 
1/4 inch) long. This is due to eastern pine shoot borer. 
Caterpillars have recently formed cocoons where they 
will remain until next spring. Damage shoots should 
be pruned out and destroyed by June to early July. 
Chemical control is usually difficult but can be at
tempted if infestations are heavy. Apply diazinon 
once during mid-May. Eastern pine shoot borer 
doesn't kill trees, but heavy infestations can make 
trees bushy. 

We also have gotten a few reports of stalk borers 
on various plants, including tomatoes, peppers and 
zinnias. They are very general feeders and are known 
to attack nearly 200 different plants. This caterpillar 

7/25/97- page 143 



DIAL U/Continued 

grows to be as long as 1 Y2 inches long. It has a cream 
colored body and a conspicuous purplish brown 
saddle-like band around the middle of its body. Re
move and destroy plants that are affected by stalk 
borer. Also remove weeds as some may be a host 
for stalk borer. Chemical control is difficult because 
the correct timing is difficult to determine. Also this 
insect occurs sporadically in home gardens. 

Household Insects 
The most common household insect question we 
have received lately is earwigs! Earwigs are between 
Y2 - 5/8 inch long, reddish-brown,and beetle-like. 
What distinguishes earwigs is their forceps-like pin
cers on the tip of their abdomens. Although earwigs 
can occasionally be a problem in gardens, people 
usually first notice them when they enter homes. For
tunately they are just nuisances and cause no dam
age indoors. To help prevent earwigs from entering 
homes, caulk and repair spaces and cracks around 
the outside of homes. Also clean up debris around 
the outside of houses which may provide harbor
age, such as firewood, stones and lumber. If you 
encounter large numbers, spray around the founda
tion of your home with chlorpyrifos or diazinon. 
Earwigs like damp conditions so dry out moist areas 
indoors with a dehumidifier or fan. Physically re
move earwigs found inside. Earwigs are a tempo
rary summer problem 

We have just started receiving calls on straw
berry root weevils. These insects are dark brown or 
black and 1/4 inch long. The larvae feed on the roots 
of various plants including strawberries and 
arbovitae. When they enter indoors, they often are 
found around sinks, basins, showers, bathtubs and 
other sources of moisture. Physical removal is the 
only necessary control. Because of the numerous 
rains, we have received a few calls on millipedes 
showing up in large numbers in yards and around 
homes. They live in the ground and in the duff, feed
ing on decaying organic material. Heavy rains can 
flood areas millipedes are living in, causing them to 
migrate, sometimes in large numbers, towards homes. 
Millipedes are harmless and should be tolerated when 
_found in yards. If they are. entering homes, repair 
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and seal potential entry points. Millipedes like damp 
areas so clean up stones, bricks, leaves or other de
bris that may harbor them. If necessary, apply 
chlorpyrifos or diazinon around the outside of the 
foundation to help keep millipedes out. See Sowbugs, 
Millipedes, and Centipedes in the Home, FS-1023. 

We have received various calls and samples con
cerning winged ants. Nearly .all ants produce a mat
ing swarm, i.e. winged queens and males that fly out 
of the nest at about the same time to mate. Different 
ant species swarm at different times of the year. The 
three most common swarmers we are seeing now are 
pavement ants, cornfield ants and field ants. All three 
nest in soil outdoors. Carpenter ants typically swarm 
in May. Pavement ants and field ants nest under ob
jects, including stones, sidewalks, driveways and con
crete slab construction. When they nest under slab 
construction, they can enter homes through cracks. 
Cornfield ants rarely nest in homes, although mating 
swarms outside near a building can cause a person 
to wonder if they are coming from inside the build
ing. Mating swarms are a temporary nuisance. This 
time of year, ignore winged ants when found out
side. When winged ants are found indoors, that in
dicates a nest is inside (or under homes). Physically 
remove, e.g. with a vacuum, any that are found in
doors. See What To Do About Household Ants, FS-
1066. 

Jeffrey D. Hahn 
Asst. Extension Entomologist 

Rain, Rain Go Away ... 

We are clearly in the third phase of what is turning 
out to be a most unusual and difficult growing sea
son. First it was too cool, then too dry, and now, too 
wet. We hesitate to think of what might come next! 

All the rain has resulted in a plethora of disease 
reports on trees, shrubs and garden plants. It has 
also meant a resurgence of "mushroom-in-the-lawn" 
calls. People hope there is a chemical cure for the 
mushrooms, but all we can suggest is that they go 
out each morning and rake off any mushrooms that 
might prove tempting to youngsters or that might be 
slippery to walk on. 



Unless you are well-versed in mycology, it is not 
smart to assess these mushrooms for toxicity. Assume 
any mushroom you see in the lawn or woods is poi
sonous, unless, for instance, you find some morels 
and you know EXACTLY what they look like. The 
consequences of being wrong are just too serious. 

Rain has also leached nutrients through garden 
soil, especially in sandy areas and in pots and con
tainers. Be sure to do some additional fertilizing to 
compensate for those lost nutrients. 

And finally, try to keep up with mowing the lawn, 
even if it means hauling out the lawnmower twice a 
week for a while. If you allow the grass to grow too 
tall, not only will it be difficult to mow, but it will 
traumatize the plants. Ideally, you never want to re
move more than l/3rd of the grass height at any one 
time. 

Deborah L. Brown 
Extension Horticulturist 

Slime Molds LikeWetWeather 
Over the past few weeks we have received numerous 
questions about slime molds. To many biologists they 
are among the most interesting microorganisms on 
earth because· they possess some very unique quali
ties. Slime molds typically have been classified as 
fungi, but many believe they are more closely related 
to protozoa. Protozoa are single-celled or acellular 
organisms that feed by engulfing or ingesting their 
food. 

Slime molds reproduce by producing thick-walled 
dusty spores that are readily windblown. These spores 
germinate to produce either swarm cells or 
myxamoebae. Swarm cells have two hairlike append
ages that aid in their movement. Myxamoebae creep 
by constantly changing their shape. After a period of 
feeding, two swarm cells or two myxamoebae will 
join to form a zygote. This zygote will continue to 
grow and its nuclei will divide, until a large, soft creep
ing mass of protoplasm is formed. This mass of pro
toplasm is called a plasmodium, and it is unique to 
slime molds. After feeding and when conditions are 
no longer favorable for the growth, the plasmodium 
will mound up and transform itself into fruiting struc-
tures. · 

\ 

Slime molds are not parasitic and therefore do 
not cause disease. They feed by assimilating decay
ing organic matter or other microorganism like bac
teria. The plasmodium grows mostly in the upper 
layer of soil, on decaying wood or on heavy thatch 
in lawns (very moist environments). Under very fa
vorable conditions the plasmodium may become 
large enough to smother plants, but this occurrence 
is quite rare. 

There are several hundred species of slime molds 
that occur in North America. A few of the most com
mon species in Minnesota are Fuligo septica, 
Physarum cinereum and Diachea leucopodia. Fuligo 
septica has a bright yellow plasmodium that spreads 
over large areas and produces the largest fruit bodies 
of any known slime mold. This species made it into 
Newsweek in 1973 as "the Blob" which terrorized 
Mrs. Marie Harris. The fruit bodies of F. septica are 
spongy to crusty masses that are one to eight inches 
in diameter. They range in color from white to yel
low and even sometimes are dark brown to violet. In 
contrast, the plasmodium of P cinereum is rarely seen, 
but this species is commonly found fruiting in circu
lar patches on turf that range from one to 24 inches 
in diameter. The fruiting bodies of P cinereum are 
small (< 1116 inch), grey and are usually densely 
crowed or heaped onto individual grass blades. 
Diachea leucopodia is frequently encountered on 
strawberries. Its fruiting bodies are cylindric, blue 
to purple with a short white stalk. 

Slime molds rarely need control. With dry weather . 
they will disappear. On low lying plants, slime molds 
may be washed, brushed ·or raked from the plants to 
discourage their growth. 

Recent Diseases of Note 
The abundant rainfall has also resulted in a relatively 
dramatic increase in disease related questions to Dial 
U this past week. . Diagnosed diseases of note in
clude: fire blight on apples, crabapples and 
mountainash; Verticillium wilt on maple, catalpa and 
tomato; and powdery mildews on various hosts. Dis
eases of interest include: raspberry cane blight, 
Puccinia bolleyana which causes a rust on elderberry 
and white smut on ground cherry. ' 

Peter Bedker 
Dial U Plant Pathologist 
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Europjean Cornborer Update 

As expected, ECB moth catches continued to decline 
this past week at MOST southern Minnesota locations. 
Degree-day estimates range from 950-1 050~ indicat
ing we are between 90-100% emergence of 1st gen
eration moths. The cool weather during the past week 
has slowed development and/or increased natural 
mortality; for many infestations, most larvae were still 
late 2nd or 3rd instar, as of 7/9/97. 

Growers and consultants, however, in west-cen
tral Minnesota, should be aware of a key c::xception 
to our typical "1st generation" moth flight. During 
the past 4-5 years we have observed an additional 
ECB flight, generally falling between our traditional 
1st (just completed) and 2nd flights (starts llate July/ 
early Aug.). An indicator of this happening again 
this year was increases of 50-60 moths/night about 
717-7/8 in Morris and Olivia. Dr. Dan Palmer, who 
collects data for the Olivia trap, has consist1ently ob
served this 3rd flight phenomenon. The implication 
for many growers, especially in high-pressure years, 
is continued ECB pressure, egg-lay and hatch, 
throughout much of the season. This is especially 
true for sweet corn growers in these areas, who need 
to watch their corn carefully throughout June, July 

and August, and be pre~atei t~ -tre~t: .. Til~ -~ext week's 
'-catch should tell us how extensive this "extra" ECB 

flight will be for 1997. 
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Iron Chlorosis-Soybean Production 

Iron chlorosis of soybeans is visible in some parts 
of some soybean fields almost every year in Min
nesota. However, this condition seems to be more 
common across the state in 1997. There is prob
ably no single cause for the increased incidence this 
year. Nevertheless, this is an opportunity to describe 
some management practices that can be used to re
duce the severity of the problem. 

Variety Selection: 

There has been a substantial improvement in the 
development of varieties which are tolerant of con
ditions which lead to iron chlorosis. Most major 
seed companies have a rating system which de
scribes tolerance and many of these ratings are pub
lished. So, don't hesitate quizzing representatives 
of seed companies about iron chlorosis before pur
chases of soybeans for seed are finalized. 

Cultivate: 

Wet soils which have a calcareous pH and a high 
organic matter content favor the development of 
iron chlorosis. Many times the symptoms disap
pear as the soil dries and the temperature rises. 
These conditions favor exchange of oxygen be
tween the atmosphere and the root zone. Practices 
such as cultivation which accelerate this exchange 
frequently reduce the severity of iron chlorosis. 
Therefore planting in wide rather than narrow rows, 
which allow for cultivation, is a management prac
tice which can be used to reduce the severity of iron 
chlorosis. 

Foliar Application of Iron: 

It is possible to apply iron chelates as a foliar spray 
to reduce the severity of the problem. This practice 
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is limited to the use of ·expensive chelated products. 
There is also no guarantee that these chelated materi
als will correct the problem. This fertilizer material 
should be applied before the third trifoliate growth 
stage. 

Inoculate the Seed: 

Close examination of the root systems of many fields 
where iron chlorosis is a problem shows that there 
are very few,- if any, --nodules on the root -system when 
the soybeans are chlorotic. Some soybean growers 
have taken the extra time needed to inoculate the seed 
before planting and have reported some positive re
sults. Research projects have not evaluated the ef
fect of nodulation on iron chlorosis. Added inocula
tion is an inexpensive management practice which 
may be beneficial for fields where iron chlorosis is 
an annual problem. 

Doubtful Cures: 

Every year, there are numerous suggestions for a cure 
which do not work. Application of ammonium sul
fate (21-0-0-24) has been suggested by'some. De
tailed evaluation in several fields, however, showed 
that neither banded nor broadcast application of this 
material had any effect on the incidence and severity 
of iron chlorosis. 

The application of very acid fertilizers has also 
been recommended in past years. In theory, this 
would seem to be a good practice. However, research 
with these materials in the Red River Valley showed 
that use had no significant effect on soybean yield. 

Iron chlorosis can be easily confused with dam
age caused by the cyst nematode. It's important to 
first determine the cause of the yellow soybeans be
fore determining if there are management practices 
which might be used to correct the problem. 

George Rehm 
Extension Soil Scientist 



Soybean 

Root rots continue to be a common problem for soy
beans. Pale green, yellow and stunted beans are suf
fering from several disease problems-Root Rots 
(Pythium, Fusarium) and Nematodes-and will have 
a difficult time recovering from post applied herbi
cides. The soybean plants seen this last week included 
damage from Pythium and Fusarium. Plants not killed 
by Pythium now also exhibit typical Fusarium root 
rot. The lower taproot and lower lateral roots can be 
destroyed leaving the water conducting portion of the 
root, but completely rotting the cortex. Plants may 
wilt and die or have slow growth until the upper tap 
root produces new lateral roots. When surface soil 
moisture is low the plants deveiop slowly and .can wiit. 
With the rains the roots in the upper soil zones will be 
able to maintain the water supply. Plants with addi
tional root stress such as Soybean Cyst Nematode 
(SCN) or stress from post applied herbicides will be 
slower to recover or may die. Several weeks ago white 
females of SCN appeared and you should also be look
ing for this cause in fields that are pale green, yellow 
and stunted. Resistant soybeans planted in SCN in
fected sites appear to be much better in growth and 
color. Roots with root rot and SCN often do not have 
nodules which can also contribute to the stunting and 
poor color. Check for nematodes this year in your soy
bean fields as this problem will not go away. You must 

learn to manage it at some time and in southern Min
nesota most of you will get or now have this prob
lem. 

Nematodes and Fusarium can interact to produce 
another serious root rot problem. Sudden Death Syn
drome (SDS) is caused by a "Blue" strain of the 
Fusarium fungus. The symptoms to watch for are 
yellow spots on the upper leaves that enlarge and 
tum brown. Most of the leaf tissue will die except 
the veins, which .are the last to tum color and die. 
Leaf drop follows, but petioles remain on the plant. 
Yield is affected as flowers and pods can abort. The 
stem pith remains mostly white (or tan) compared to 
Brown Stem Rot (BSR) which turns the pith brown. 
Split stems to see pith and if only a little browning is 
observed it may be SDS. Final confirmation of SDS 
or BSR should be done in the Plant Disease Clinic, 
Department of Plant Pathology, 495 Borlaug Hall, 
1991 Upper Buford Circle, University of Minnesota, 
St. Paul, MN 55108. (612) 625-1275. The fee for 
routine culture work is $20.00/sample. Sudden Death 
Syndrome is not a good name for this disease as the 
fungus does not really kill the plant that fast. Symp
toms are not apparent until the fungus is well devel
oped, and then the time from defoliation to death is 
short. this may be why it's called SDS. 

Ward C. Stienstra 
Extension Plant Pathologist 

Clinic Reports 

Samples submitted to the Plant Disease Clinic in June included: 

corn-nematodes-Longidorus sp (needle) and Xiphinema sp (dagger) 

soybean-soybean cyst nematode (white females now on root tissue), Dr. MacDonald identified SCN in Wabasha 
Co. for the first time. Fusarium sp, Rhizoctonia sp and Phytophthora sp root rot 

hay-storage molds 

green bean-Rhizoctonia sp stem rot, Meloidogyne sp nematode (root.:knot) 

strawberry-Phytophthora sp (leather rot), Rhizoctonia sp & Pythium sp root rot 

oak-oak wilt 

turf-Rhizoctonia sp 

geranium-Pythium sp stem rot 

Hepatica-Meloidogyne sp nematode 

Sandra Gould 
Plant Disease Clinic 
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Dia/U 

Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant diseases, 
insects and wildlife associated with the home environment. Calls from the public are taken at 1-900-988-0500 

weekdays. A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Growing Healthy Tomatoes 
Tomatoes are among the most popular garden vegetables. 
Unfortunately, all too often the plants become diseased 
about the time they begin to set fruit and our hopes for 
home-grown tomatoe~ are dashed. 

Disease control is an important part of growing toma
toes successfully and begins with planning and continues 
through harvest. Always choose disease resistant tomato 
varieties. Plant disease-free transplants and provide adequate 
space between plants for good air circulation. Staking or 
caging plants promotes drying of plants and reduces con
tact between soil and foliage. Mulching around plants also 
reduces the contact between plants and the soil and pre
vents debris from splashing onto leaves and fruit. After 
planting, monitor your plants for early symptoms of dis
ease. The following are symptoms of the most common 
fungal diseases of tomatoes: 

Septoria Leaf Spot -symptoms appear shortly after 
fruit set and appear as small circular spots beginning 
on the lowest leaves. Spots have a dark margin with a 
lighter tan or grey center. 

Early Blia=ht-causes irregular brown spots with sur
rounding rings in a target pattern on leaves. This dis
ease also begins on the lowest leaves. 

Late Blia=ht-is favored by cool nights and warm days 
with ample moisture. This disease can spread very 
rapidly under these conditions. Symptoms include 
water-soaked leaf spots and downy white fungus on 
the under sides of leaves. 

Upon discovery of disease, control then includes re
moving infected leaves and/or severely infected plants and 
spraying an appropriate fungicide. Fungicides labeled for 
the control of these diseases include: Bordeaux mixture, 
Chlorothalonil, mancozeb, maneb and zineb. When using 
fungicides be sure to read and follow instructions on the 
label. (See also FS-1155, Parasitic Diseases of Tomato) 

Watch for Aster Yellows, A Common 
Summer Disease 
Aster yellows is a disease caused by a phytoplasma (for
merly known as a mycoplasma-like organism) that attacks 
a wide range of plants. Affected plants are often stunted 
with numerous secondary shoots. They often have an up
right growth habit and main branches are often shortened. 
Foliage is often yellow, and the larger veins appear trans
lucent or clear. This disease causes parts of flowers (e.g. 
petals, anthers, pistils) to revert to vegetative or leafy struc-
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tures that remain green. This is especially serious to grow
ers of dried flowers because it causes a dramatic loss in the 
quality of flowers. This disease affects some 300 species 
of plants in more than 40 families including common plants 
such as carrots, chrysanthemum, cockscomb, coreopsis, 
marigold, statice, strawflower, potato and tomato. 

Aster Yellows overwinters on perennial host plants and 
is spread by leafhoppers. In Minnesota, this disease is 
spread by the six spotted or aster leafhopper. Although the 
eggs of this leafhopper can survive Minnesota winters, most 
adults are blown in from the south each spring. Leafhop
pers acquire the phytoplasma by feeding on infected plants 
and begin transmitting it to healthy plants after 9 to 21 
days. 

Control of Aster Yellows is best accomplished by pre
venting the entrance of the phytoplasma into the garden. 
Plant only healthy seeds, cuttings and plants. Many weeds 
including dandelion, plantain and ragweed are also infected 
with this disease and can serve as a source of the 
phytoplasma in your garden so weed control is important 
in disease prevention. Diseased plants should be promptly 
destroyed and discarded to prevent further spread. Insec
ticides to control leafhoppers in home gardens are gener
ally not recommended. 

Earwigs 

Peter Bedker 
Dial U Plant Pathologist 

Earwig numbers have been steadily increasing over the 6-
8 years. This year we are getting more calls than ever. We 
normally start getting calls by mid to late July but we al
ready have been receiving samples and calls since May. 
Earwigs are about 3/4 inch long, reddish-brown, and 
beetle-like with short wings (they do not fly). The easiest 
way to identify earwigs is by forceps-like pincers (cerci) 
at the tip of their abdomens. These cerci can give you a 
mild pinch if you handle them carelessly. 

Earwigs have the .potential to damage garden plants. 
This normally has not been a problem for Minnesotans, 
but for the first time this year people are complaining about 
high numbers in their gardens. They feed on many veg
etables and flowers. Their damage appears as many small, 
irregular holes. When they feed on hostas, the damage 
may be confused with slug damage. A few earwigs in the 
garden are not serious and can probably be ignored. Many 
earwigs can be very injurious and should be treated. Pro-



teet plants with carbaryl (Sevin), chlorpyrifos (Dursban) 
or diazinon. 

Most people are concerned about earwigs when they 
find them inside their homes. Fortunately, they are just 
nuisances but they can be annoying by their presence. To 
help prevent earwigs from entering homes, caulk and re
pair spaces and cracks. Also clean up debris around the 
house which may provide harborage, such as firewood, 
stones, and lumber. If you encounter large numbers, spray 
around the foundation of your home with chlorpyrifos or 
diazinon. Physically remove earwigs found inside. There 
is no practical control to prevent earwigs from entering 
your yard. 

Pear slug sawflies 
We received a few calls from southern Minnesota about 
small, dark, slug-like creatures that are skeletonizing (feed
ing on one layer of leaf tissue and leaving the veins, also 
known as windowpaning) the leaves of cherries and plums. 
Although slug-like, the creatures are insects known as pear 
slug sawflies. They grow to be Y2 inch long. They typi
cally feed on the leaves of fruit trees, including cherry, 
plum, pear and chokecherry. They also can be found on 
other deciduous trees and shrubs, such as mountain ash 
and cotoneaster. Damaged areas eventually tum brown. 

Despite their feeding, they normally do not seriously 
injure landscape plants and management is not necessary. 
If you wish to protect your tree or shrub, treat these in
sects when they are '12 full grown length (1/4 inch long). 
Use insecticidal soap or a residual insecticide labeled for 
sawflies. Pear slugs have two generations a year, from 
early June through July and again in August. See Sawflies 
ofTrees and Shrubs, F0-6703 

Horsehair worms 
With the recent rains, we have received a few calls about 
long, very thin, white worms in water puddles. These 
creatures are atype of nematode known as horsehair worms. 
When immature, they parasitize large insects, such as crick
ets and grasshoppers. They are free-living as adults. They 
are drawn to puddles of water to mate and lay eggs. Horse
hair worms are harmless to people and plants. No action 
needs to be taken when they are-found. 

The spider fact sheet has been revised and is now two 
separate publications. The first is titled Common Spiders 
In and Around Homes, F0-1033-B. It is four pages and 

lavishly illustrated with pictures of many common spi
ders. It also gives descriptions and biology of common 
spiders. There is a section on outdoor and indoor control. 
A companion fact sheet is titled Potentially Dangerous Spi
ders, FS-6962. This two page publication discusses the 
infrequency of spider bites and talks about black widow 
and brown recluse spiders. Both publications were devel
oped by entomologists from Minnesota, Wisconsin, and 
Iowa. County offices should be receiving complimentary 
copies soon. This is good timing as we start to receive an 
increased number of spider calls -and samples during mid 
to late summer. 

Jeffrey D. Hahn 
Asst. Extension Entomologist 

Common Horticultural Calls 

Most of our horticulture questions the past week were on 
repairing or replacing trees that suffered storm damage. 
Some people tried winching trees back into upright posi
tion, using trucks, but unless the tree was very small to 
begin with, that's probably futile-and quite possibly very 
dangerous. Any tree that tilted in the storm had extensive 
root damage, even though it may not be visible under the 
grass. That means it won't take much to topple it over 
again. Only young, small trees can be staked effectively. 

Cool weather means flowers are doing beautifully now. 
Colors are enhanced by cool temps, especially cool nights, 
and plants stay more compact, also. Pansies and violas 
still look good; sweet peas and calendulas are doing well 
also. And the roses, though slower than most years, are 
glorious (though we're starting to see a bit of mildew show
ing up on some cultivars). 

Home gardeners are concerned-and rightfully so, that 
some of their vegetables won't mature in a timely fashion. 
All you can do is hope for more typical summer weather 
the rest of the season. It points up the wisdom in hedging 
your bets by planting some short season varieties -along 
with other favorites-whenever possible. 

We're also getting several creeping charlie calls each 
day. Right now we're telling people to wait for autumn to 
spray it, because the herbicide will be more effective then, 
and there's less chance of damaging non-target plants in 
autumn than there is right now. (As temperatures rise, the 
herbicide's volatility and ability to "drift" increases.) 

Deborah L. Brown 
Extension Horticulturist 
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From the 
Crops System Team 

of the 
Minnesota Extension Service 

Daily Crop Evapotranspiration "ETs" Data Available on WWW 
Crop ET users having access to WWW can now view 
daily ET information in colored contoured statewide 
maps from the internet by linking to one of the fol
lowing WEB pages: 

Minnesota & Wisconsin (reference ETs only): 

http://www.soils.agri.umn.edu/researchfclimatology/ 
doc/agwx.html 

or http://bob.soils. wisc.edu/wimnext/ 

North Dakota & Red River Valley (ET's for several 
crops): 

http:/ /www.ext.nodak.edu/weather/cropwater/ 

The Minnesota and Wisconsin ET daily statewide 
map gives only a reference ET potential.. To estimate 
a specific crop's daily ET from the WI-MN map val
ues, the displayed daily reference ET v.alue must be 
taken times a crop coefficient (Kco) conrection factor 
that is dependent on plant's growth stage. 

Basically, once a plant's canopy h:as closed its 
Kco is equal to one and then as it begins to near ma
turity the Kco value reduces. For some crops like com . 

with a lot of leaf area the Kco will increase to about 
1.1 during its period of critical growth development 
between late pollination and early dough stages. 

The reference ET daily contour maps are gener
ated using data from local automatic temperature re
cording stations across the state and solar radiation 
estimations calculated from a GOES satellite derived 
insolation maps. 

Highlights ..... 

Daily Crop Evapotranspiration (ET) Data 
Available on WWW 

European Corn Borer Dynamics Update 
Dial U 

Use Garden Space Effectively 
Oak Leaf Blister 
Ash Bark Beetles 
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Evapotranspiration/Continued 
The maps are created and managed by Univer

sity of Wisconsin Extension Soils Scientist, Bill 
Bland. The program is apart of a research project to 
evaluate the accuracy of using GOES satellite esti
mated solar radiation values and develop the WWW 
dissemination program. 

The WI-MN ET WEB master also offers any 
potential user to have the daily ET reference for a 
specific location to be sent via e-mail each day. 

Regular monitoring of daily crop water use and 
periodic in-field soil moisture inspections can greatly 
assist an irrigation operator in deciding when to irri
gate next. 

For a copy of the Kco values for a specific crop 
and its growth stages, contact Jerry Wright, 
Extension Engineer, at e-mail address 
jwrightl @mes.umn.edu or at the West Central Ex
periment Station in Morris, MN (320) 589 -1711. 

Jerry Wright 
Extension Engineer 

European Corn Borer Dynamics-Update 

The ECB moth flight continues to remain -kwl to ·nil -at· most -southern Minnesota locations. However, emer
gence of the univoltine (single-generation) strain of ECB is now underway, with significant increases in moth 
catches for many of the Northwest, West-Central and Southwest Minnesota locations (see table below). As I 
indicated last week, com, and particularly sweet or seed com fields should continue to be monitored closely for 
ECB egg-lay or early-instar feeding activity. Again, fields that are either the tallest and still vegetative (ex
tended leaf height > 17in.), or in early-tassel to early-silk stages will be most attractive for egg-lay. 

Minnesota ECB Light Trap Catch Summary for July 10-15th, 1997* 

Location 

North/West-Central: 
Crookston (NW Expt. Stn.) 
Fergus Falls (OtterTail Co.) 
Jeffers (Cottonwood Co.) 
Lamberton (SW Expt. Stn.) 
Lamberton (French Ag Res.) 
Morris (WC Expt. Stn.) 
Olivia (Renville Co.) 
Brooten (Pope) 
Sleepy Eye (1-Brown) 
Sleepy Eye (2-Brown) 

South-Central: 
Blue Earth (49A) 
Blue Earth (49B) 
LeSueur (51 a, LeSueur Co.) 
LeSueur (51b, LeSueur Co.) 

St. Peter 

South-East Central: 
Simpson (Olmsted Co.) 
Blooming Prairie (Steele Co.) 
Waseca (Seneca) 
Waseca (S. Expt. Stn.) 
Faribault (Rice Co.) 
Dennison (Dakota Co.) 
Rosemount (1-UofM, Dakota Co.) 
Rosemount (2-UofM, Dakota Co.) 

AygJNjght 

35.3 
7.1 

79.5 
23.4 

4.82 
21.3 

1.0 
9.7 

13.7 

1.0 
1.0 
1.8 

9.6 

0.3 
1.0 
0.7 
5.2 
3.6 
3.0 

"'Data provided by numerous Industry volunteers, and MDA staff. 
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Max/Night (Pate) 

68 (7/15) 
14 (7/14) 

173 (7/13) 
64 (7/11) 

21 (7/16) 
48 (7/13) 
5 (7/16) 

16 (7/16) 
27 (7/12) 

1.77/13) 
3 (7/11) 
6 (7/15) 

24(7/14) 

- _1 (7/14) 
2 (7/14) 
2 (7/15) 
9 (7/12) 

10(7/15) 
4 (7/13) 

Bill Hutchison 
Extension Entomologist 



Dia/U 

Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant diseases, 
insects and wildlife associated with the home environment. Calls from the public are taken at 1-900-988-0500 

weekdays. A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Use Garden Space Effectively 
It's time to plant cabbage family vegetables in those bare 
spaces left by harvesting spinach, lettuce, peas and other 
early maturing veggies. Broccoli, cauliflower, cabbage 
and kohlrabi will mature this autumn, yielding tastier, 
milder-flavored produce due to the influence of cooler 
temperatures. They can even withstand repeated light frosts, 
so there's little risk in planting them now-unless you 
live in the coldest, northern-most part of the state. 

As early flowers peter out--primarily pansies, violas 
and johnny jump-ups-you can replace them with bego
nias, geraniums, petunias and other potted bedding plants 
from your local nursery or garden center. Choose plants 
with a mounding or spreading habit. Most tall, spike-like 
plants are more likely to be obviously over-grown and 
spindly by now. 

Fertilize the soil before you plant new flowers or veg
etables. In fact, if you haven't side-dressed your garden 
with additional fertilizer since planting time, it would be 
a good idea to work some into the entire garden, using 
very shallow hoeing. The other alternative-more costly, 
but easier if plants have grown close together-is to use a 
liquid fertilizer dissolved in a sprinkling can or delivered 
directly from a hose-end sprayer. 

Don't allow weeds to take over any unused areas of 
the garden. Not only will they drop zillions of seeds that 
can cause problems for years to come, they can also har
bor insects that attack plants or transmit diseases such as 
aster yellows. 

Oak Leaf Blister 

Deborah L. Brown 
Extension Horticulturist 

This past week we have received several samples of oak 
leaf blister on bur oak. This is a common foliar disease of 
oaks in Minnesota. Severe infections ultimately result in 
browning and death of large portions of leaves. These 
symptoms are often confused with oak wilt, because of 
the concern over this disease. 

Oak leaf blister is caused by the fungus Taphrina 
caerulescens. This fungus belongs to a group of fungi 
that cause blisters, curls and overgrowths on leaves and 
fruit of many plants. The oak leaf blister fungus infects 
leaves in the spring causing..raised..hlister,.like areas scat
tered over the surfaces of leaves. These raised areas are 
roughly circular and yellowish-green from above. From 
the underside of the leaf, these blisters are golden brown 
and depressed. Individual blisters often join together to 
affect larger portions of leaves. 

The fungus produces spores in sac-like structures on 
the underside of the blisters in the late spring or early 
summer. As these spores mature the blisters often turn 
completely brown, yet infected leaves remain attached to 
the tree. These spores are disseminated upon maturity 

and the fungus survives the rest of the year by growing as 
a saprophyte on plant surfaces during periods of moderate 
temperatures and ample moisture. The fungus survives 
the winter and dry periods as quiescent spores among bud 
scales and on twigs. 

Oak leaf blister, like many other foliar diseases, is 
favored by cool, wet spring-time weather. Infections are 
most severe on the lower and inner portions of the crowns 
of trees. This pattern helps to distinguish it from oak wilt 
that most often starts in the upper crown and the ends of 
branches. Oak wilt then progresses inward and down
ward. In addition, leaves infected with oak wilt lack the 
characteristic blistering of leaves infected with the oak 
leaf blister fungus. 

Pruning trees to improve air movement and promote 
drying of leaves will reduce the incidence and severity of 
oak leaf blister. In addition, chemical control options are 
available, but this disease rarely causes enough damage to 
warrant these actions. 

Ash Bark Beetles 

Peter Bedker 
Dial U Plant Pathologist 

We have received several samples of ash bark beetles re
cently. The trees are generally not doing well. Upon 
closer examination, people notice small, BB-sized exit holes 
in the trunk. Galleries from the larvae are seen if the bark 
is removed. Bark beetle activity is a symptom of an un
healthy or stressed tree as the beetles can only successfully 
attack trees in a stressed or weakened condition. This 
could be from many different sources (or combination of 
sources) including winter injury, trees planted in the wrong 
site or planted too deep, drought-stress, orsevere defolia
tion due to insects or anthracnose. Bark beetle attacks do 
not usually happen suddenly. Trees are stressed gradually 
over at least several years. As the tree's vigor is reduced, 
it becomes attractive to bark beetles. 

The real problem with the tree is the stress it is suffer
ing. You cannot control the bark beetles as long the tree 
remains unhealthy; the beetles will continue to be attracted 
to the tree. The best approach is to try to improve the 
vigor of the tree. Determining the exact cause of the stress 
may be difficult or it may not be possible to correct the 
source. ~f the stre~s ev~Q{f _.it is known (e.g. winter in
jury). General tactics to try to improve the tree's health 
and reduce any additional stress include watering and fer
tilizing the tree when necessary, avoiding accidentally in
juring the tree (e.g. from weed whips, lawn mowers, soil 
compaction etc.), and controlling insects that may defoli
ate it (e.g. cankerworms). That is about the best you can 
do for a stressed tree. Either it will make it or it won't. 

Jeffrey D. Hahn 
Asst. Extension Entomologist 
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From the 
Crops System Team 

of the 
Minnesota Extension Service 

Central State Hotlines Provide Daily Crop Evapotranspiration Data 
Irrigators and crop advisors in central Minnesota area can 
obtain this summer estimated daily crop water use evapo
transpiration ( ET) information for alfalfa, com, dry beans 
and potatoes via telephone hotline messages any time of the 
day. 

Park Rapids @ (218)732-1963 - Hubbard SWCD office 
Perham @ (218)346-7923 - East Otter Tail SWCD office 
Staples@ (218)894-3476- Central Lakes Ag Center 

Daily crop ET values can be very useful in~ormation to 
assist an irrigation manager keep track of the soil moisture in 
a field. ET estimates along with regular in-field inspections 
should be combined to determine when to next start irrigat
ing. When an irrigation system is serviced by an t:lectric load 
control program, past ET averages can also be very helpful in 
forecasting to help assure that adequate soil mois:ture will be 
available during the power control period. 

Keeping track of the crop's daily ET use and regular in
field soil moisture checking can go a long way to help an 
irrigation operator optimize the crop's growth while mini
mizing the potential for leaching some crop inputs like nitro
gen into the groundwater. 

These daily ET values best serve the user if 1recorded on 
a calendar log, like an irrigation checkbook worksheet, for 
quick reference when making your irrigation decisions. Con
sider assigning the calling task to one of the memlbers of your 
family. 

Each phone message presents a reasonable ET estima
tion of the daily crop water use for alfalfa, corn, dry beans, 
and potatoes for its current stage of growth based on the pre
vious days' climatic conditions as measured by a local weather 
station. Daily crop ET estimations are determim:d by taking 
the specific crop's research-based stage of growdh correction 
factor times the calculated daily potential crop ET value. 
For example, daily ET for com in its sixth leaf stage is equal 
to about 50% of potential ET, and at blister stage ET is equal 
to 110% of potential ET. 

Daily crop ET information can also be mantaged using 
daily soil moisture balance worksheets or with computer soft
ware programs like WISDOM or PC-Irrigate. W][SDOM was 
developed by University of Wisconsin Extensio111 specialists 

and is sold through Gempler's (phone #800-874-4755) and 
PC-Irrigate from the University of Nebraska (phone #402-
472-4259). 

Daily crop soil moisture worksheets and ET estimations 
based on temperature only are described in University of 
Minnesota Extension Bulletin Irrigation Scheduling-Check
book Method, F0-1322, which is available at your local 
extension office. 

Information on how to set up an on-farm irrigation wa
ter management program is described in Extension bulletin 
J"igation Water Management. Considerations for Sandy 
Soils in Minnesota, F0-3875. 

For more information on irrigation scheduling contact 
Jerry Wright, Extension Engineer at the West Central Ex
periment Station in Morris, MN (320) 589 -1711, or your 
local county extension office. 

Highlights ..... 

Jerry Wright 
Extension Engineer 

Central State Hotlines Provide Daily Crop 
Evapotranspiration Data 

Analysis of CRP Bid Acceptance 
EPA Issues Section 18 For Folicur on Barley, 
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Insects in the Garden 
Landscape Insects 
Rains and Lawncare 
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Analysis of CRP Bid Acceptance 

The fifteenth round of CRP bidding and contract accep
tance is now history. The results of the CRP bid acceptance 
were quite surprising to most experts in Minnesota. A total 
of 18,342 CRP bids were submitted in the state and only 
5,558 or 30 percent were accepted. The total acreage ac
cepted into CRP in Minnesota was 393,082, or 38 percent 
of the 1,031,779 acres that were bid. 

Minnesota currently has approximately 1.5 million 
acres under CRP contract. The acres enrolled in CRP will 
drop to just under 800,000 acres on October I, 1997. Na
tionally, there will be about 27.6 million acres enrolled in 
CRP on October 1st, compared to approximately 32.9 mil
lion acres currently under CRP Program at any given time. 
USDA has accepted 16.1 million acres in CRP from the fif
teenth round of CRP sign-up, which represents about two
thirds of the acreage bid. 

There is a large variation from county to county. Most 
counties in the southern third of Minnesota and in the west 
central part of the state had 25 percent or Jess of their CRP 
bids accepted. The highest percentage of CRP bids accepted 
and the largest amount of acreage is in the northwestern and 
north central regions of the state. 

Several counties in southern and western Minnesota 
had Jess than 10 percent of their CRP bids accepted. The 
CRP acreage in these counties will be dramatically reduced 
on October 1, 1997. This will likely mean more land com
ing back into crop production for the 1998 growing season. 

Environmental Benefits Index 

USDA used a very complicated formula, called an "Envi
ronmental Benefits Index" (EBI), to rank the CRP bids. The 
ranking was done nationally so CRP bids in Minnesota were 
compared to other areas of the United States. An EBI Index 
Score of 259 or higher was accepted nationwide. The CRP 
bids below 259 were not accepted. 

The following is a listing of EBI factors and the maxi
mum EBI points: 

EBI Factor Point Range 

Wildlife Habitat Benefits ----------------------------- 0 - 1 00 points 
Water Quality Benefits ------------------------------- 0 - 100 points 

(Reduced Erosion, Runoff, a~d Leaching) . 
On Farm Benefits of Reduced Erosron ---------- 0 - 100 pornts 
Long-Term Benefits Beyond CAP ----------------- 0- 50 po~nts 
Air Quality Benefits ------------------------------------ 0 - 25 pornts 

(From Reduced Wind Erosion) 
Enrollment in A Designated Conservation . 

Priority Area ------------------------------------- 0 - 25 pornts 
CAP Cost Factor -------------------------------------- 0 - 200 points 

The maximum points in the EBI Index was 600 points, 
of which one-third or 200 points were the EBI Cost Factor. 
The points for the cost factor were a maximum of 190 points, 
with an additional 10 points added if no cost-share funds 
were needed to implement permanent CRP cover on the 
land. The maximum CRP bid on any parcel of land was 
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$165.00 per acre, so this was used as part of the formula to 
calculate the EBI Cost Factor. 

Following is the formula used to calculate the EBI Cost 
Factor for ranking CRP bids: 

Points for 
190- (CAP Bid prjce x 190) = EBI Cost 

165 Factor 
Example: 

* CAP bid OF $90.00 per acre 

190- (i9.0....QQ x 190) = 86.36 EBI Cost Factor Points 
165 

NQm: An additional 1 0 points would be added if no cost
sharing funds were needed to establish cover on CAP 
acres. 

Why the Low CRP Bid Acceptance? 
The maximum CRP bid on any land parcel is based on the 
soil type, production capabilities of the land, and average 
rental rates in a given area. As a result, maximum CRP bids in 
many areas of Minnesota were much higher than other re
gions of the United States. This put Minnesota landowners at 
a competitive disadvantage when the EBI scoring index was 
used to compare CRP bids nationally. 

Following are some CRP bid prices based on difference 
in land quality and average rental rates, and the resulting EBI 
Cost Factor Score: 

CRP Bid Price 
$ 25 per acre - - - - - - - -
$ 50 per acre - - - - - - - -
$ 75 per acre - - - - - - - -
$100 per acre - - - - - - - -
$125 per acre--------

EBI Cost Factor Points 
161.21 points 
132.42 points 
103.64 points 
74.85 points 
46.06 points 

A landowner with a $25 per acre CRP bid needed only 98 
points from the other six EBI factors to reach the 259 EBI 
points necessary for CRP bid acceptance. By comparison, a 
landowner with $100.00 per acre bid needed an additional 
185 points from the other six EBI factors to have a bid ac
cepted into CRP. In other words, the landowner with a $100 
per acre bid needed almost twice as many points on the other 
six EBI factors than the person with the $25 per acre bid. 

The average CRP bid accepted nationwide was $39.00 
per acre. The average CRP bid accepted in Minnesota was 
$47.00 per acre. The CRP bids accepted in some southern 
Minnesota counties averaged $85.00 to $95.00 per acre. Many 
unaccepted bids were over $100 per acre. The EBI Cost Fac
tor point calculations probably explain why such a small 
percentage of CRP bids were accepted in many parts of Min
nesota. 

Kent Thiesse 
Blue Earth County Extension Educator 



EPA Issues Section 18 for Folicular on Barley, but not on Wheat 
North Dakota and Minnesota Departments of Agriculture re
ceived word from the EPA on June 26, I997 that a Specific 
Exemption has been granted for I997 for the use of Folicur 
(tebuconazole) fungicide on barley, for suppression of 
Fusarium head scab. The conditions and restrictions for this 
use include: Folicur 3.6 F may be applied once at the rate of 
4 fl. oz product/acre, via air in minimum of 5 gallons of water 
or via ground in minimum of I 0 gallons of water. The Sect. 
I8 label states that Folicur may be applied up to the 50% 
heading stage, and the Folicur should not be tank mixed 
with other sterol inhibiting fungicides. This exemption was 

granted for I50,000 acres of barley in MN and for 220,000 
acres of barley in ND. The Specific Exemption does NOT in
clude the use of Folicur on wheat. EPA stated that the research 
data did not indicate Folicur was significantly better than 
Benlate or Benlate plus mancozeb in controlling head scab on 
wheat. Benlate is registered for wheat, but not for barley. There
fore, the Sect. I8 provides barley producers another product, in 
addition to mancozebs, for heading application. 

Roger Jones, Extension Plant Pathologist 
Marcia McMullen, North Dakota State University 

Pests in Alfalfa 
Two pests are making their toll on alfalfa known. Stunted, 
yellow and crinkled alfalfa regrowth is showing up in many 
fields throughout southeastern Minnesota. The two pests caus
ing the damage are the potato leafhopper and alfalfa plant 
bug. Left unchecked, these two insects can reduce yields and 
hinder quality of alfalfa forage. 

Scouting requires the use of a sweep net. Economic thresh
olds are based on insect number per sweep and plant height. 

Alfalfa Height 
(in inches) 

3-7 
8-12 

less than 12 

Alfalfa Height 
(in inches) 
less than 6 

Greater than 6 

Potato Leafhoppers 
per Sweep 

.5 
1 
2 

Plant Bugs 
per Sweep* 

2 
5 

*Reduce these thresholds by half if alfalfa plant bug is the 
dominant species or if potato leafhoppers are present. 

Several effective insecticides are labeled for both in
sects. The application rate of the product will affect the pre
harvest interval and the residual control of the pests. Plan 
ahead and visit with your local pesticide dealer, as many 
dealers do not stock the insecticides. For additional infor
mation on the potato leafhopper and alfalfa plant bug and 
their control, contact your county Extension Service office. 

Bruce Christensen 
Houston County Extension Educator 

Soluable Salts Affect Corn Growth: A Post Mortem 

Poor early com growth occurred in many southwestern Min
nesota corn fields this spring. Fallow syndrome associated 
with no crop growth or lack of a mychorrhizal host the previ
ous year has been described in previous Minnesota Crop News 
articles. Problems in other fields were generally associated 
with one or a combination of several of the following factors: 
I )Heavy I996 crop residues kept soil temperatures low dur
ing a cold spring. 2) Shallow planting hindered root develop
ment and function as soils dried near the surface. 3) Soil 
compaction was caused by working fields when wet. 4) Wire
worm infestations reduced stand and plant vigor. All these 

factors resulted in reduced root development. The above 
ground symptoms included stand loss, stunting, uneven corn, 
and nitrogen, phosphorus and zinc deficiency symptoms. 
Com plants exhibited drought stress in drier soils where root 
reduction was severe. 

Bob Byrnes, Lyon County Extension Educator, and I 
examined several com fields exhibiting poor growth in the 
Marshall and Ghent area. The foliar symptoms were similar 
to those listed above. A droughty appearance was common. 
The entire root system had adequate moisture although the 
soil surface was dry. The radicle and seminal roots showed a 
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Soluable Salts/continued 

marked reduction of lateral root development, often reduced 
to the main roots only. In some cases, com planted at one 
inch or less (not a recommended management practice) showed 
better root development than deeper seeded com (still less 
than two inches) within the same field. This was contrary to 
com symptoms observed in other areas. The general appear
ance of corn was similar to fertilizer injury. 

No evidence of significant insect feeding or disease was 
observed. Other than the lack of branching, the roots ap
peared healthy under magnification. Fields with these symp
toms contained several hybrids. Current and previous year's 
herbicide programs varied. Fertilization programs varied. 
The problem fields did not have starter fertilizer or manure 
applied. Tillage also varied. Symptoms tended to be worse 
where tillage was reduced. A compacted layer at the depth of 
spring tillage was often observed. The roots, however, had 
not yet reached this level and did not display symptoms of 
compaction. 

Soluble salts were suspected since starter fertilizers were 
not used and symptoms did not correspond well to the other 
factors previously mentioned. Soil samples were taken at 
one-inch increments from the surface to a four-inch depth to 
determine soluble salt levels. Samples were taken from poor 
and better areas of one field near Marshall. The following 
results were obtained. 

Soluble Salts mmhos /em 
DEPTH BETTER 

0-1" 1.98 
1-2" 1.30 
2-3" 1.09 
3-4" 0.93 

POOR 
4.93 
1.20 
1.49 
0.70 

This data indicates that soluble salt concentrations in 
portions of the field were quite high. Salts were not uniform 
through the upper soil profile and bands of higher salt con
centration were present. The highest levels occurred at the 
surface to one-inch depth. The concentration was lower in 
the sample taken from the area with more normal root devel
opment. This evidence suggests that soluble salts played a 
role in the symptoms observed in the Marshall and Ghent 
area. 

Water moves into roots by diffusion across a gradient 
with higher concentration of solutes inside the root. High 
levels of soluble salts interfere with this movement by equal-
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izing the osmotic potential between the soil solution and 
root. This can cause desiccation of the root if the concentra
tion of salts becomes high enough. Soluble salts tend to be 
worse in high pH, poorly drained soils. Soluble salts move 
with water through the profile and can only be removed by 
leaching below the rooting zone. This movement is pre
vented when factors such as compaction slow water move
ment downward. Salts become concentrated as water evapo
rates and leaves the salt behind. Data generated by the USDA 
indicate that com can suffer a 10% yield reduction when 
grown in salt levels of 5 mmhos/cm. Soybeans are more 
sensitive to salt injury. 

A likely scenario for the salt-damaged com fields de
scribed is: 1) High levels of soluble salts were brought into 
solution through the winter in saturated soils. 2) Dilution of 
salts was limited by reduced tillage. 3) Water movement up
ward through the soil profile and evaporation created a con
centrated zone in the area where root development was oc
curring. The spring of 1997 had several aspects which would 
have aggravated salt problems. Any hard pans would have 
prevented movement of salts downward. A lack of spring 
rainfall prevented flushing the salts downward. Cold weather 
compounded the salt problem by slowing ro~t growth. Shal
low planted com may have initiated seed root development 
above the salt concentration. Deeper planting could have 
placed the developing roots below the salt concentration in 
the field sampled. 

Recovery from salt damage can occur if rainfall moves 
salts out of the root zone. It is possible that salts may cause 
little trouble in these fields in the future although they are at 
risk. Soluble salts problems are not static and problems are 
dependant on the environment. Salt concentrations will not 
form at a consistent depth. High soluble salt concentrations 
are best managed by the following techniques. Improved 
internal drainage will allow salts to leach through the soil. 
This can be accomplished by tile and tillage. Tillage will 
also dilute high salt concentrations by mixing them through
out a larger portion of the soil profile. A six inch soil sample 
will not always detect high salt concentrations if they are 
concentrated in narrow zones. A two to three-inch sample or 
incremental sampling as described above are better able to 
detect or diagnose high soluble salt concentrations that could 
affect early season root development. 

Bruce Potter 
/PM Specialist 



Soybean Root Rot 

Soybeans root rots are common problems this year. I did not 
expect to see such poor roots this season, but the cool part of 
the cool and wet conditions must have slowed root develop
ment more than expected. The addition of dry surface and hot 
weather the last week has really stressed soybeans. Post her
bicides also have had the effect of slowing soybean growth. 
Some fields with soybean cyst nematodes (SCN) are also show
ing very poor roots. The white females of SCN are present in 
low numbers on damaged roots. Some roots are too rotted to 
have live females, and these roots usually don't have nod
ules. 

The symptoms I've seen are not clear cut and stress levels 
from soil compaction, wet conditions below the surface, SCN 
damage and herbicide treatments are all interacting to affect 
plants. Some plants were able to produce new roots and main
tain the water and nutrient supply, just keeping the plants 
alive - pale green to yellow. Root systems are very poor, 
cortical tissue is brown to dry and decayed exposing the cen
tral cylinder. Top symptoms are dry and wilted leaves, when 

severe even death, while others have a swollen hypocotyle 
and no brown tissue at the soil line. Another symptom is 
stunting, if the growing point was damaged but the plant 
was not killed (a real possibility with the long emergence 
period this season). The axillary buds are released to de
velop and the resulting plant grows slowly, produces smaller 
than normal trifoliates and, has shortened internodes. 

I've also seen Rhizoctonia in addition to Phthium dam
age. Small plants killed early by Rhizoctonia have dry brown 
lesions on the roots, usually a girdle type lesion. Plants with 
less damage may grow slowly and develop a red brown cor
tical decay just below the soil line. These lesions may kill 
the plant or just weaken it until another stress hits and the 
plant dies mid season. Seed treatments aid in the control of 
these problems. Several plant roots observed were colo
nized by other fungi involved in the decay process. 

Ward Stienstra 
Extension Plant Pathology 

European Corn Borer/Light Trap Catch Update 

The ECB moth flight was significantly reduced this past week 
at all locations, reporting as of July 2nd (am). Most sites 
peaked at only 20-30 moths/night during 6/26-6/27; the high
est catch was at Blue Earth with one trap totaling 53 moths/ 
night on 6/27. Because of the 4th holiday, and shorter tum
around with the newsletter deadline, a complete light trap 
summary is not available this week. However, the complete 
summary will be available at our WWW site: 

http://www.mes. umn.edu/-vegipm/ 
(Look under Veggie/Pest Updates). 

Following the severe wind and rainfall yesterday, those 
who were considering treatment for ECB should consider re
sampling to assess infestation levels; early instar larvae still 
hatching the last few days may have experienced some addi
tional "natural" mortality. 

Bill Hutchison 
Extension Entomologist 

Dia/U 

Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant diseases, 
insects and wildlife associated with the home environment. Calls from the public are taken at 1-900-988-0500 weekdays. 

A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Insects in the garden 

We have been receiving calls and samples of iris borer dam
age on iris. The leaves are discolored with brown streaks. 
This is caused by caterpillar feeding in the leaf tissue. The 
insect works its way down the leaves and eventually into the 
rhizome. If you catch the damage early enough, you can kill 
the iris borer in the foliage before it gets to the rhizome. Sani
tation of foliage during late fall and an insecticide treatment 
during spring just as eggs are hatching are more effective 
tactics to control iris borer. We have also answered a few calls 
on stalk borer. The calls have been concerning peppers and 
tomatoes, although stalk borer is known to feed on nearly 

200 different kinds of plants. Control is difficult in the home 
garden. This insect appears sporadically from year to year, 
which makes anticipating it difficult. Kill the insect with a 
sharp knife as soon as you see damage. You may be able save 
the plant by heaping moist soil around it. Because stalk 
borer also attacks many weeds, weed control is also impor
tant. 

We also have received a few reports of zebra caterpil
lars feeding on flowers. They are very general feeders and 
attack many different plants. They are an attractive insect 
with black and white markings and yellow stripes. They grow 
to be I Y2 inches long when fully grown. Their feeding is 
rarely damaging. Handpicking should be sufficient. Use 
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Dial U/continued 

insecticidal soap if high numbers are present. Colorado 
potato beetles continue to plague home gardeners. Car
baryl (Sevin) and rotenone can be effective but there is a lot 
of potential resistance problems. Bacillus thuringiensis var. 
tenebrionis (M-Trak) is an option. There are no known re
sistance problems to it, but Bacillus is only effective against 
very young larvae. Keep potatoes well-watered to decrease 
susceptibility to defoliation. We examined the larvae of 
an unknown leaf beetle that was defoliating tomatlllas. It 
looked very similar to Colorado potato beetle and appeared 
to be related. 

Apple maggots can be expected in home orchards any time 
starting in July. Apple maggot traps can be set to monitor 
for their presence. Watch for squash vine borer adults. 
They are wasp like with an orange and black abdomen and 
metallic green wings (the second pair are clear). You can 
monitor for their presence by setting a yellow trap pan filled 
with water. They are also conspicuous when flying in gar
dens. If squash borers are seen, dust vine crops with car
baryl (Sevin). See Apple Maggot Management in Home 
Gardens, FS-1007. 

Landscape Insects 
Yellowheaded spruce sawflies and mountainash sawflies 
have been commonly seen in the landscape. In many cases 
they are full grown now. If the majority of sawflies are 3/8 
inch or less, then you can reduce significant plant damage 
by treating the sawflies. There is only one generation a year 
for yellowheaded spruce sawfly but there will be a second 
generation of mountainash sawfly later this summer. We 
have seen a variety ofleaf tiers and leaf rollers on different 
trees and shrubs causing minor damage. We still receive a 
variety of calls and samples on insect/mite galls. See Saw
flies of Trees and Shrubs, F0-6703 and Insect and Mite 
Galls, FS-1009. 

Rains and Lawncare 

Jeffrey D. Hahn 
Asst. Extension Entomologist 

Many parts of the state needed rain badly; last week end we 
got it.. .. in spades! The combination of heavy rainfall, high 
humidity and warm temperatures do not make for human 
comfort, but they surely have a positive impact on our lawns. 
Lawns that looked bedraggled and parched are already look
ing better. Now peoples' questions have shifted from water
ing guidelines to mowing concerns. 

Grass will grow rapidly for a while, in response to all 
the rainfall, making it more difficult to keep up with the 
mowing. None-the-less, it's important to mow frequently 
enough that only 1/3rd of the grass height is removed at any 
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one time. Those small clippings may be allowed to fall back 
to the lawn where they'll decompose quickly, recycling some 
nutrients. 

If you have an old lawn mower that lays the clippings 
out in thick rows, you'll need to spread them out or rake them 
up. Grass clippings may be used as mulch in gardens (as long 
as you haven't used herbicide on the lawn for several weeks) 
or added to your compost" pile. 

One of the worst things you can do is allow the grass to 
grow extra tall, then mow it really short so you don't have to 
mow as often. Clippings will be too long to leave on the 
ground, and most grass blades will be removed in the process, 
leaving stiff, spiky stems and traumatizing the grass plants. 

Deborah L. Brown 
Extension HortiCulturist 

How Did Trees Fair in Your Neighborhood? 
A large band of very severe thunderstorms rolled through 
southern Minnesota in the evening of July I st. News reports 
were filled with the phrase "that trees and branches are down 
everywhere." At 10 pm an estimated 53,000 households in 
the Twin Cities Metropolitan area were without power. These 
events are not unrelated. Storm-damaged trees are often the 
most frequently cited reason for interruptions in our electri
cal service. 

During storms, trees often fail in predictable and often 
preventable ways. The following are major categories of storm 
damage to trees: 

Windthrow - failure resulting in the partial or complete 
uprooting of trees. Partial uprooting causes the tree to lean 
and usually results in considerable damage to tree roots. 

Trunk Failure - failure of the central stem of the tree. 
Broken Branches - failure of branches that can be clas

sified as major or minor depending on the size or type (i.e. 
primary vs. secondary) of branches damaged. 

Defoliation - high winds, driving rain, hail, or ice can 
often result in a significant loss of foliage and twigs. 

Lightning Strike - damage caused by direct lightning 
strike. 

Mechanical Damage - hail and flying debris, including 
falling trees and branches, can cause mechanical wounds to 
the trunk and branches of trees. These wounds often provide 
a point of entry for insects, disease, and decay. 

Damaged trees in all of these categories except for light
ning strike were evident following Tuesday evening's storm 
in my own community of Buffalo, Minnesota. After the storm 
a quick survey of seriously damaged trees was done to iden
tify the type of failure and the presence of pre-existing de
fects. A total of 34 trees were surveyed and included only 
trees which suffered catastrophic failure or sustained such 
damage that the remaining portion of the tree would have to 
be removed. 



Of the trees surveyed, 68 percent had major branch 
failures and all had failed at weak unions. Green ash suf
fered this type of failure most commonly. Seven trees (20%) 
had stem failure, four of which were deciduous trees that 
failed between the ground and the first set of branches, and 
three were conifers that suffered broken tops. The four 
deciduous trees had extensive stem decay. The three coni
fers had no pre-existing defects. Finally, 12% of the trees 
suffered windthrow. 

Eighty percent of the surveyed tree failures were pre
dictable and preventable through regular tree maintenance. 
Most, if not all, of the major branch failures could have 
been avoided by training and routine pruning. Proper tree 
maintenance can in turn reduce tree-related power outages 
and the costs of emergency storm clean-up. 

Tree Diseases Are a Concern in the 
Aftermath of Catastrophic Storms 

Fire blight is a bacterial disease of apple, crabapple, pear, 
mountainash, cotoneaster, hawthorn and raspberry. The bac
terium that causes this disease infects blossoms, leaves and 
shoots through wounds or natural openings and causes a 
rapid wilting and death of succulent tissues. These tissues 
turn dark brown to black as though they were scorched by 
fire. From these initial infections, the bacterium moves 
down into woody tissues causing cankers that may girdle 
branches or sterns. 

This disease often becomes epidemic after early summer thun
derstorms, such as the ones just experienced across southern Min
nesota. Hard driving rains disperse the fire blight bacteria and 
aid in their entry into healthy leaves through natural openings. 
In addition, hail or other branch wounds also provide entry points 
for the bacteria. 

Following severe storms, monitor susceptible trees for symp
toms of infection. Remove new infections by eradicative prun
ing. Prune infected branches during dry weather making cuts 10 
to 12 inches below the visible symptoms. Destroy or dispose of 
infected material; sterilize pruning tools between cuts. Appro
priate sterilizing solutions include a I 0% bleach solution or 70% 
isopropyl alcohol (rubbing alcohol). 

Another disease of concern following severe storms is Dutch 
elm disease. Adults of the smaller European elm bark beetle are 
currently active and storm-damaged elm wood can serve as brood 
wood for these insects. As a consequence, storm-damaged elm 
wood should be separated from other storm debris and properly 
disposed of by mid-September. This wood is capable of produc
ing a second generation of adult beetles before the end of the 
season. Proper disposal of elm wood includes chipping, debark
ing, burying, and burning. 

Peter Bedker 
Dial U Plant Pathologist 
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Scout Corn Bo,rers in Southern Minnesota Now 

Moth captures in black light traps continue to d1~cline. Egg 
laying has also decreased markedly at Lamberton. Last 
Thursday (6119) we observed 1-2 egg masses p1er 10 plants 
in V6 com. The number of new egg masses dropped to 
. 625 in V8 com yesterday. Leaf feeding is now present 
and expected to increase drastically over the we:ekend. The 
next 7-10 days should offer prime scouting opportunities. 
Prospects for economic infestations are best in Western 
Minnesota where some fairly high moth flights have been 
observed. Major reductions in moth abundance has oc
curred since last spring. 

Drastically lower com prices projected for this fall 
will dampen eagerness to treat. Quick economical thresh
old calculations suggest 1.1-1.3 larvae per plant may be 
required to pay for insecticide costs. The incre:ase thresh
olds will reduce the need to treat. 

Ambush, Pounce, and Warrior offer excellent control 
of first generation com borer. Banded applications with 
ground equipment over the row offer the potential to cut 
insecticide costs in half; which could be an advcmtage with 
this year's lower com prices Best control is achieved when 
insecticide applications occur in the late evening just be
fore dew or in the morning to a wet canopy. This will be 
important if dry, hot weather occurs. 

Ken Ostlie 
Extension Emomologist 
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European Corn Borer/Light Trap Catch UPDATE 
The ECB moth flight, at most locations, is still less than 
the peaks of June 12-13th, but still significant for a first
generation flight (see summary TABLE below). Despite 
the last few evenings of isolated thunderstorms, we have 
had some ideal nights for mating and egg-lay. Larval 
hatch should begin this week, and in fact is underway as 
of June 25th in southwestern Minn. However, the first 
signs of significant feeding damage (2nd to 3rd instars) 
will likely not occur for another 7-10 days. 

Reminder: for those with access to the WWW/ 
Internet, the ECB information is usually available by 
Thursday morning (Sam) of each week at: http:// 
www.mes.umn.edu/-vegipm (look under "Insect Pest/ 
Veggie Updates- Crop News Highlights"). Beginning 
this week, I am also providing brief insect pest updates 
2-3 times/wk (as needed), at this WWW site. 

ECB degree-day (DD) accumulations, ranging from 
620-720 DDs for most of southern Minn., indicate that 
we should have completed about 75% of the first genera
tion flight at this time (see Summary TABLE below). 

ECB Degree-day accumuloJions (>SOF btue) for selected 
MN sites, tu o[June 23, 1997* 

Location DDs Location DDs 

Alexandria 574 Cambridge 561 
Faribault 639 Hutchinson 681 
LaCrosse 778 Lamberton 715 
Mankato 673 Montevideo 711 
Morris 670 Olivia 731 
Rosemount 730 St. Cloud 621 
Waseca 703 

" Provided by Eric Burkness; calculated by Sine-wave 
method, using actual min. and max. temps., 50F as a base 
(50F = lower threshold for ECB development). 

ECB Light Trap Catch Summary for June 18-24th, 1997* 

Location AvgJNight MaxJNight (Date) 

North/West-Central: 
Fergus Falls (OtterTail Co.) 4.2 
Jeffers (Cottonwood Co.) 52.5 
Lamberton (SW Expt. Stn.) 16.3 
Lamberton (French Ag Res.) 
Morris (WC Expt. Stn.) 4.0 
Olivia (Renville Co.) 27.1 
Sleepy Eye (Brown) 6.8 
Sleepy Eye (Brown) 27.1 

South-Central: 
Blue Earth (49A) 18.4 
Blue Earth (498) 26.3 
LeSueur(51a, LeSueur Co.) 10.6 
LeSueur(51b, LeSueur Co.) 17.4 
St. Peter 4.3 

South-East Central: 
Simpson (Olmsted Co.) 10.1 
Blooming Prairie (Steele Co.) 112.5 
Waseca (Seneca) 14.4 
Waseca (S. Expt. Stn.) 2.8 
Faribault (Rice Co.) 4.0 
Dennison (Dakota Co.) 48.5 
Rosemount 

(1-UofM, Dakota Co.) 30.6 
Rosemount 

(2-UofM, Dakota Co.) 57.6 

9 (6/21) 
106 (6122) 
34 (6121) 

11 (6/25) 
43 (6121) 
16(6/11) 
45(6124) 

55(6/20) 
57(6120) 
22(6/20) 
52 (6/18) 
14 (6124) 

14 (6122) 
206 (6121) 
49·(6120) 
4 (6/20) 
7(6/25) 

93(6120) 

45 (6/18) 

91 (6/18) 

"Data provided by numerous cooperators and volunteers. 

Bill Hutchison 
Extension Entomologist 

Don't Forget the Roots 
Successful diagnosis of problems in production fields is 
usually the resultofa combination of a good-understand
ing of the principles of crop production, common sense, 
and the ability to be a good detective. Everyone involved 
with field diagnostic techniques will also admit that it's 
easy to make mistakes. With modem crop production 
inputs, some symptoms shown by growing plants can be 
caused by more than one factor. For example, potassium 
deficiency symptoms in alfalfa can be easily confused 
with leafhopper damage. 

In diagnosing modem production problems, it's im
portant to examine the root systems as well as the plant 
growing above the soil surface. Space in this newsletter 
does not allow for a detailed description of production 
problems associated with poor root growth. There are, 
however, some general problems that can be solved by 
looking at the root system. Some of these are described 
briefly in the paragraphs that follow. 

Frequently, legumes (alfalfa, soybeans, etc.) have a 
light green color and growth is stunted. These crops, of 
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course, can fix needed nitrogen from nitrogen in the at
mosphere if properly inoculated. A light green color is a 
good indication of a shortage of nitrogen. So, if these 
crops have a light green color, one of the first steps would 
be to look for nodules on the root system. If the nodules 
are not present or if they are inactive, you may have the 
answer to the problem. If they are present, there is an
other cause for the light green color. 

Many diseases damage the root systems of various 
· ·-crops. ··Each-disease-usually exhibits specific characteris

tics or symptoms. If stunted plants are caused by disease 
pressure, an examination of the root system can provide 
the answer to the problem. For example, soybean plants 
that are damaged by the cyst nematode are frequently con
fused with plants that are suffering from iron chlorosis. 
With experience and a hand lens, the cysts can be detected 
if they are on the root system. In this case, an examination 
of the root system can eliminate potential confusion. 

In some fields, plants that exhibit stunted growth above 
the soil surface also have stunted roots. This stunting can 



be caused by many factors such as soil compaction, ~~ma
tode damage, and possibly carryover from some herbicides. 
An examination of the root system of stunted plants may 
not provide an explanation of the problem. However, if 
the roots are not damaged, some possible causes of the 
stunted plants have been eliminated. 

In evaluating roots, it's important to remember that 
there can be several factors which cause similar symptoms. 
For example, brown tip on roots can be caused by nema
tode damage, high concentrations of salts near the devel-

oping roots or damage from anhydrous ammonia. The 
browning of the root tips is not always caused by anhy
drous bum. 

An examination of the root system will not always 
solve problems of crop growth. It is, however, important 
to look at the roots. This practice can't hurt anythmg and 
may be helpful. 

GeorgeRehm 
Extension Soil Scientist 

Proper Fans Needed for Best Grain Drying Cost and Performance 

The fan is probably the most critical piece of equipment on 
grain storage bins and bin-type grain dryers. The fan deter
mines airflow per bushel of grain, which in tum deter
mines how well drying and aeration systems perform, and 
how much it costs to operate these systems. And since fans 
are fairly expensive to purchase and to_ o~erate, and ~ey 
last a long time (ten to twenty years), It 1s worth puttmg 
some time and effort into selecting the proper fan. 

The key parts to a fan are the impeller - the part that 
moves the air and the motor that drives the impeller. Most 
fans are iden;ified by the size of the impeller (diameter in 
inches) and by the horsepower rating of the motor (hp ). 

When air moves through grain, it passes through the 
tiny air spaces between the seeds, and the resistance to ~r
flow is affected by the size of these airspaces, the velocity 
of the air, and the length of the airflow path. Thus, tot~l 
airflow resistance through grain is determined by gram 
depth, seed size, amount of broken grain and chaff that are 
present, and the total amount of air that you're tryi_ng to 
move through the bin. Airflow resistance is reflected m the 
amount of static pressure that the fan works against to push 
(or pull) air through grain. In the United States, static pres
sure is measured in inches of water (in. water) and airflow 
is measured in cubic feet of air per minute (cfm). 

The performance of most fans has been tested using 
standard laboratory procedures. These tests yield a fan per
formance chart or graph that shows how much air the fan 
can move against various static pressures. This information 
is essential for selection of the proper fan for a given grain 
bin and it should be available from the fan dealer or manu
facturer. Don't buy a fan for which performance informa
tion is not available. 

Fan selection can be confusing, because there are sev
eral different types and lots of different brands from which 
to choose. Some types of fans-work-better-in certain -situa
tions than others, so you can narrow your search a bit if 
you understand the differences between basic fan types. 

* Axial-flow fans. The impeller is usually mounted di
rectly on the motor shaft and both the impeller and 
motor are in the airstream inside a barrel-shaped hous
ing. Air moves in one end of the housing and out the 
other iri line with the motor shaft. These fans are the 
least expensive type, but they are also very noisy. They 
are the most efficient type of fan in low static pressure 

situations (less than about 4 in. water) - for example, 
where there is a shallow grain depth, low airflow per 
bushel, or large-seeded crop like com or soybeans. 
Performance of axial-flow fans drops off rapidly at 
pressures above 5 in. , and they eventually stall out 
(deliver no air) at very high pressures. 

* Centrifugal fans. These are available in low-speed 
(1700 to 1800 rpm) or high-speed (3400 to 3600 rpm) 
models. The high-speed fans generally have a smaller 
impeller and deliver less airflow than the low-speed 
fans, but they work against much higher pressures. 
These fans are sometimes called "squirrel-cage" fans 
or "blowers", and one company calls its high-speed 
centrifugal fan an "air pump." Air enters the center of 
the impeller, or wheel, through one or both ends, and 
then moves out to the edge of the wheel and leaves 
the wheel at a tangent to the blades. These fans are 
more expensive than axial-flow fans, but they are much 
quieter and they are needed in high-pressure situa
tions. High static pressure can be expected for small
seeded crops like wheat or canol a, large grain depths, 
or high airflow per bushel. Centrifugal fans will work 
at low pressures, but they are not as efficient as axial
flow fans in low-pressure situations. 

* L'l-line.centri!uga! fans. These faes are a hybrid be
tween centrifugal and axial-flow fans; they have the 
wheel-type impeller of centrifugal fans mounted par
allel to the motor shaft inside an axial-flow type hous
ing. The price, noise-level, and performance of these 
fans is somewhere between that of centrifugal and 
axial-flow fans. They work well in moderate pressure 
situations. 

The steps in selecting the proper fan for a given grain 
bin are: 
1. Determine bin diameter, normal grain depth, and the 

crop that will be dried or stored most often. Recognize 
that if a bin will be used for both a small-seeded and a 
large-seeded crop, (wheat and com, for example) that 
the airflow and static pressure will be much different 
for the two crops. 

2. Decide what airflow per bushel you would like to de
liver; 0.1 cfmlbu is common for dry grain aeration, and 
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1 cfmlbu is common for natural-air grain drying. 
3. Get the fan performance information (cfm vs. in. wa

ter) for several different types and brands of fans. 
4. Select the fan or fans that will give you the desired 

airflow per bushel. 
5. Buy the fan that will give you the airflow you need at 

the lowest ownership and operating cost. 
For more information on selecting fans, order a copy 

of Selecting Fans and Determining Airflow for Crop Dry-

ing, Cooling, and Storage, F0-5716 from the University 
of Minnesota Extension Service Distribution Center (612-
625-8173). Or get a copy of our user-friendly fan selec
tion computer program, FANS, by downloading it from 
our web site (http://www.bae.umn.edu/extens/harvest.html) 
or by contacting Bill Wilcke (wwilcke@mes.umn.edu). 

Bill Wilcke 
Extension Engineer 

Tilt Approved for Control of Rust on Dry Beans 
The Environmental Protecton Agency has approved the 
use of Tilt (propiconazole) to control rust of dry beans 
under the section 18 of the Federal Insecticide, Fungicide 
and Rodenticide Act. This special exemption becomes 
effective on July 1, 1997 and expires on September 1, 
1997. 

The label provided by Novartis is as follows: 
For control of rust, apply 4 fl. oz. of Tilt/ A using a 

minimum diluent (water) of five gallons per acre by air 
and 13 gallons per acre by ground. Begin application 
at the first appearance of disease and continue on a 14 
day schedule. 

Important: 1) on certain dry bean varieties, Tilt 
applications may cause smaller and/or greener leaves. 
Yields of dry beans displaying these characteristics have 
not been reduced due to Tilt treatments. 2) Do not 
apply Tilt to succulent bean varieties of crop injury 
may occur. 

Notes: 1) Do not apply more than 12 fl. oz. of Tilt/ 
A per season. 2) Do not make more than 3 applica
tions per year. 3) Do not graze on feed forage within 
7 days of application. 4) Do not harvest hay or beans 
within 28 days of application. 5) Do not apply Tilt to 
dry beans within 300 ft. of any permanent lake or stream 
or tributary. 6) Precautions should be taken to prevent 
introduction of Tilt laden sediments into aquatic habi
tats to decrease the likelihood of long term chronic ef
fects on surrounding fisheries resources. Adequate mea
sures should be taken to avoid spray drift and runoff. 
Tilt is a trademark of Novartis Crop protection , Inc. 

For further questions on the use of Tilt please con
tact your local Novartis rep. or Richard A. Meronuck at 
the Department of Plant pathology, St. Paul Minn. (612) 
625-6290. 

Richard A. Meronuck 
Extension Plant Pathologist 

DiaiU 

Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant diseases, 
insects and wildlife associated with the home environment. Calls from the public are taken at 1-900-988-0500 

weekdays. A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Herbicide Injury Reports 

We continue to receive samples from deciduous trees and 
shrubs that are showing typical symptoms of phenoxy herbi
cide injury--cupped, curled leaves, sometimes fan-shaped 
with heavy raised ridge-like veins and fluted edges along the 
top of the "fan." 

Many of these samples are from rural areas or from towns 
in rural Minnesota. Surprisingly enough, most people insist 
that it can't possibly be herbicide injury, because neither they 
nor their neighbors ever used any weed killers in their yards. 
Or if they did use them, they were very careful not to get any 
on the leaves. 

Phenoxy herbicides can travel quite a distance from where 
they were applied, especially some of the agricultural formu
lations that are more volatile than those made specifically for 
use in the home landscape. (i.e., the "agricultural" ester for-
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mulation of2,4-D is more volatile than the amine "landscape" 
formulation.) 

Pesticides are most volatile when applied under windy 
and/or hot conditions. And some plants-grapes, for in
stance-are particularly sensitive to phenoxy herbicides. 

What some folks don't seem to know is that the com
monly used landscape herbicide Trimec contains dicamba, a 
chemical that can be absorbed by tree and shrub roots, even if 
you are extremely careful to avoid any drift onto the foliage. 
It will soak into the soil when applied too heavily, or if it 
rains shortly after application. Plants will be damaged and 
the homeowner will be left guessing, never realizing that it 
was his/her own weed and feed application that was the cul
prit. 

Deborah L. Brown Extension 
Horticulturist 



Summer Diseases of the Landscape 
Summer is officially here. Weather forecasts have turned 

to hazy, hot and humid. Scattered thunderstorms are rolling 
through the area. With changing weather have come a differ
ent set of diseases in the landscape. The following are some 
of the more important or interesting plant diseases that have 
been reported in the area in the past week. 

Apple Scab-This disease is caused by a fungus that overwin
ters on infected leaf debris. It frequently causes defoliation of 
susceptible apples and crabapples by mid-summer. Initial 
infections in the spring appear as small, pale, chlorotic, water
soaked spots. These spots enlarge, becoming darker and smoky 
in appearance and ultimately become brownish-black. The 
spots can be any shape but are frequently circular. Apple scab 
can be controlled on susceptible varieties by cultural and 
chemical methods; however, the better long-term solution is 
to plant resistant varieties. 

Brown Rot-A chokecherry sample was submitted with shoot 
blight cause by Monilinia demissa. This fungus overwinters 
on infected twigs, branches, old flower parts and mummified 
fruit. In the spring the fungus produces spores that infect 
flowers and new shoots. Infected flowers, shoots and leaves 
tum light brown and develop buff colored spores that then 
infect developing fruit. This disease can be controlled by a 
combination of cultural and chemical methods. 

Fire Blight- is a common bacterial disease of many plants 
in the rose family, including apple, crabapple, pear, 
mountainash, cotoneaster, hawthorn and raspberry. The bac
terium infects blossoms, leaves and shoots through wounds 
or natural openings and causes a rapid wilting and death of 
succulent tissues. These tissues tum dark brown to black as 
though they were scorched by fire. From these initial infec
tions, the bacterium moves down into woody tissues causing 
cankers that may girdle branches or stems. Prune out infected 
shoots as soon as they are observed. Make pruning cuts 10 to 
12 inches beyond the visible discoloration. Sterilize tools 
with a 10% bleach solution or 70% isopropyl alcohol be
tween pruning cuts. Other cultural and chemical control mea
sures are available other times of the year to control this per
sistent disease. 

Other diseases of note that have been diagnosed in the 
last week include: Ash and maple anthracnose, plum pockets, 
cherry shot hole, Verticillium wilt of maple, oak wilt, Dutch 
elm disease, Cytospora canker and Rhizosphaera on Colo
rado blue spruce and bacterial blight of lilac. 

Beetles in the garden 

Peter Bedker 
Dial U Plant Pathologist 

We have received a lot of reports of various beetles attacking 
flowers and vegetables. We have received several calls and 
samples of blister beetles attacking perennials and potatoes. 
Blister beetles are slender, about 1f2 inch long, and relatively 
soft-shelled. The species we have seen have been black or 
gray. Rose chafers are also active and in some cases in very 
large numbers. These insects are not quite ¥2 inch long, have 
a tannish body with long reddish legs. They are good fliers 
and resemble wasps in flight. Rose chafers chew flower blos
soms, especially peonies and roses, causing ragged holes in 

them. They also feed on flowers, fruit, and leaves of fruits 
such as grapes, strawberries, and raspberries as well as the 
leaves of trees and shrubs. Rose chafers are found in areas of 
sandy soil. Another insect associated with sandy soil is the 
false Japanese beetle, Strigoderma arboricola. They feed on a 
wide variety of flowers and shrubs. They are described as 
having black or dark heads and prothoraxes and bronze col
ored wing covers. They lack any white spots on the abdo
men. True Japanese beetles have metallic emerald green heads 
and prothoraxes, two white patches at the tip of their abdo
mens, and five more white patches on each side of their abdo
mens. Japanese beetles also have bronze wing covers, al
though they usually appear shinier compared to a false 
Japanese beetle. Another beetle that has been occasionally 
found in high numbers is the red turnip beetle. They are 
about 3/8 inch long, oval-shaped, and bright red with a black 
spot behind the head and three black stripes on the wing 
covers. They have been reported on radishes and perennials. 
The literature also reports these beetles on alyssum, cabbage, 
turnip, wallflower, and occasionally beans. There was one 
report of large numbers in a yard but not on any particular 
plant. 

Control these beetles by hand-picking small numbers 
(use gloves for blister beetles). Treat high numbers with car
baryl (Sevin) or malathion. 

Insects in the yard 

We have received a few calls about flies that appear to be 
chewing leaves or fruit. They are similar to house flies, but a 
little smaller. These are fungus-killed flies and they can be 
on any plant, wherever they just happen to land before they 
die. Any damage on plants is unrelated to the fly. Of course 
no control is needed. First generation mountainash sawfly is 
active. These larvae are yellowish-green with black spots 
and a black or orange head. Management is most effective 
when these larvae are treated when the majority of the saw
flies are 3/8 inch or less. We have gotten a few calls and 
samples on mature spiny elm caterpillars (they tum into morn
ing cloak butterflies), yellowheaded spruce sawflies, and for
est tent caterpillars. No control is necessary for mature lar
vae. See F0-6703, Sawflies of Trees and Shrubs. 

Wolf and fishing spiders 

We have received several large spiders. They have turned out 
to be either wolf spiders or fishing spiders. Wolf spiders can 
have a body length of up to 3/4 inch long while fishing spi
ders can be up to one inch long. Fishing spiders, including 
their legs, can be up to four inches across. Both spiders are 
very similar in appearance. They are brown with white mark
ings. Both spiders actively hunt and do not make webs. Wolf 
spiders are common in a wide variety of habitats, including 
forest floors, grassy meadows, swamps and bogs. Fishing 
spiders are usually seen around ponds, swamps, slow-moving 
streams and nearby plants. Both may occasionally be found 
inside homes. Despite their size, they are usually harmless, 
although in one case a fishing spider bit someone on the foot 
while the person was in the shower. If possible, capture these 
spiders when found inside and release them outdoors. If this 
cannot be done, then use a fly swatter or rolled up newspaper 
and dispose of the spider. See FS-1033, Spiders. 

Jeffrey D. Hahn 
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Moth Flights 

Moth flights apparently have peaked in southern Minne
sota based on light trap captures over the last wec~k (see 
foll~wing article by Bill Hutchison). As with overwinter
ing numbers last fall, peak captures have varied COJnsider
ably, with many locations observing fairly low p.eaks and 
a few locations reporting over 100 moths per mght. The 
potential clearly exists for economic infestations but anum
ber of factors will determine the success of the fir,st gen
eration: 
,/ Weather during the moth flight - Warm, calm eve

nings with dew favor mating and egg laying. So far 
weather has been cooperated with com borer prefer
ences fairly well, except for the dry weather. 

,/ Com development - Com over 17" extended leaf 
height is capable of supporting hatching larvae. In 
general com at least midcalf in height will attract ~gg 
laying. The taller the com, the better larvae slllrvtve. 

,/ Weather during larval establishment- Newly hatched 
larvae face uncertain prospects with over 85% of the 
larvae dying within the first two days. Ext1remely 
dry weather O! h~avy downpours can dramatically in
crease mortality. 

Moths are easily observed now in gra!">sy action sites. 
Egg laying is underway. Bruce Potter, IPM speci1alist at 
Lamberton, reports from 4 to 20% of taller com (VS to 
V6) with egg masses. We've observed up to 40% of the 
plants with egg masses at Rosemount. Com develop~ent 
plays a critical role in field attractiveness for egg laymg. 
The following example from a planting date study at 
Rosemount will illu~tra~e this point. 

================~--
Planting date 
April27 

May9 
May21 

Crop Stage Extended leaf height Egg Mass Density 
(collars exposed) (inches) (#/plant) 

5.6 23.6 0.42 
5.5 
4.1 

22.6 
16.2 

0.18 
0.0 

Note that the lafest planting date with an extended leaf 
height less than 17" : s attracting very little egg laying when 
moths taller com available. · 

Scouting should begin next week. Use taller fields as 
a barometer of com borer infestation and development. If 
these fields approach 30% of the plants with leaf feeding 
expand scouting efforts to include other earlier planted 
fields. For more information on com borer scouting con
sult FS-- 5969, A Quick Guide to European Corn Borer 
Management: Scouting and Decision-Making for First 
Generation. Depending on weather, the insecticide deci
sion window usually lasts about 10 days to 2 weeks. 

Highlights ..... 

Moth Flights 

Ken Ostlie 
Extension Entomologist 

European Corn Borer (ECB) 
Vegetable-Aster Leafhopper (ALH) 
Alfalfa 
More on Purple Corn 
Tracking the Dry Climate Anomaly 
Plant Disease Clinic 
Reminder-Ag Professional Field School 
Dial U 

Hiring an Arborist from the Yellow Pages 
Landscape Insects 
Household -IRsects 
Herbicide Injury to Green Ash, Other Trees 
Gray Squirrels 
Adult Red Squirrels 
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European Corn Borer (ECB) 
Moth captures in light traps throughout the state increased 
significantly during the past week (6111-6/18), with what 
should be the peak of the flight (i.e., 50% of total 1st 
gen. flight) for most southern Minnesota locations (ECB 
Table opposite). This year, Lamberton, with a peak of 
464 moths (6/12), is clearly the hot spot for the state. 
However, several other traps peaked in the 150-180 range 
in the south-central region, which is indicative of a good 
first generation flight, and suggests the potential for eco
nomic infestations. Remember that light traps are good 
regional indicators of ECB activity only. ECB infesta
tions can vary considerably from field to field, depend
ing on the planting date, local population pressure and 
weather. Be prepared to scout for ECB again this year. 
Weather conditions during the next 10-14 days will play 
a critical role in determining the level of egg-lay and 
final larval survival. 

Fresh egg masses were found on the tallest corn 
(approx. 15" extended leaf) at the Rosemount Expt. Stn. 
and the Southwest Expt. Stn., Lamberton, with as many 
as 40% and 20% of the plants infested with one or more 
egg masses, respectively. All egg masses to date had likely 
been deposited within the last few nights, given their 
white/fresh appearance. 

Both the MN and WI degree-day models indicate we 
should be at the peak of the flight, with about 580 and 
650 DDs now accumulated, respectively. The following 
table summarizes DDs for several MN locations. 

ECB Degree-day accumulations (>50F base)for selected 
MN sites, as of June 17, 1997* 

Location DDs Location DDs 
Alexandria 462 Cambridge 454 
Faribault 508 Hutchinson 549 
LaCrosse 643 Lamberton 566 
Mankato 531 Montevideo 569 
Morris 540- Olivia 598 
Rosemount 589 St. Cloud 497 
Waseca 564 ·Winnebago 543 

* Provided by Eric Burkness; calculated by Sine-wave 
method, cumulative from Jan. 1, 1997, using actual min. 
and max. temps., 50F as a base (50F =lower threshold for 
ECB development). 

ECB Light Trap Catch Summary for week of: June 11-18th, 
1997* 

Location AvgJNight MaxJNight 
(Date) 

Blooming Prairie (Steele Co.) 74.1 157 (6/12) 
83 (6/13) Dennison (Dakota Co.) 44.8 

Fergus Falls (Otter Tail Co.) 
Jeffers (Cottonwood Co.) 
Lamberton (SW Expt. Stn.) 
Lamberton (French Ag Res.) 
LeSueur (51 a, LeSueur Co.) 
LeSueur (51b, LeSueur Co.) 
Morris 0/'JC Expt. Stn.) 
Olivia (Renville Co.) 
Sleepy Eye 52a 
Sleepy Eye 52b 
St. Peter 
Simpson (Olmsted Co.) 
Waseca (Seneea) 
Waseca (S. Expt. Stn.) 

125.8 

19.8 
16.0 
4.8 
.65.7 
39.6 
28.4 
24.7 

19.1 

464 (6/12) 

30 (6/12) 
27 (6/11) 
21 (6/12) 
159 (6/13) 
65 (6/13) 
64 (6/14) 
75 (6/13) 

Rosemount (1-UofM, Dakota Co.) 54.7 
Rosemount (2-UofM, Dakota Co.) 45.1 

37 (6/13) 

100 (6/13) 
181 (6/13) 

*Data provided by numerous cooperators and volunteers. 

Bill Hutchison 
Extension Entomologist 

Vegetables-Aster Leafhopper 
((ALH) 

ALH counts were up again this past week, averaging about 
20/100 sweeps in the Anoka area. These counts are higher 
than those recently reported in Wisconsin. We have placed 
ALH on aster plants to obtain an estimate of the current 
infectivity level of the adults, which should be available 
within 2 weeks. 

Bill Hutchison 
· Extension Entomologist 

Alfalfa 
Potato Leafhopper (PLH) finally arrived this past week, 
with the first sweep net counts detected on Monday, June 
16th. Counts of about 1/100 sweeps were found in the 
Anoka area (Eric Burkness) and approx. 20/100 sweeps 
at the S.W. Expt. Stn. at Lamberton (Bruce Potter). As 
in 1996, PLH arrival is about 3 weeks later than normal, 
as they can begin arriving as early as late-April. With 
timely cuttings of the first crop, and decent weather for 
the 2nd crop, we may not see too many economic infes
tations on the current 2nd crop. It's best to monitor fields 
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with a sweep-net, anytime before or at 1 0-12" in height. 
Thresholds for treatment range from 0.5 to 2.0 PLH adults 
per sweep, as alfalfa ht. increases from 0.5 to 12 inches. 
The presence of the nymphs (same bright green color, but 
no wings) on plants less than 10" is also usually an indica
tion that treatment will be necessary. The most potential 
for damage is on newly established fields; watch new seed
lings closely this year. 

Bill Hutchison 
Extension Entomologist 



More on Purple Corn 
In last week's Minnesota Crop News, there was a discus
sion of the relationship of stunted, purple corn and mycor
rhizae populations in soils. This week, we continue to get 
calls about and see examples of purple corn. It's important 
to point out that all purple corn is not caused by the rela
tionship to the mycorrhizae. 

In general, the purple color is caused by an accumula
tion of a pigment, anthocryanin. Production of this pig
ment varies with hybrids. Therefore, we frequently see 
purple color in some hybrids each year. In 1997, this pig
ment seems to be accumulating in many hybrids. Even 
though we may see purple color in some plants, the plants 
are not stunted. For situations where the purple color is 
caused by the "fallow syndrome", the plants are also stunted. 

Several stress conditions can lead to the accumulation 
of anthocyanin. Cool temperatures at night are frequently 
associated with this coloration. Temperatures in the range 
of 50°F can cause the purple color. If we think back, many 
low temperatures were near 50°F in late May. Warm, sunny 

weather with some rain will correct the purple color caused 
by the temperature stress and there should be no yield re
duction. 

Root growth can also be restricted by other factors such 
as compaction and nematode damage. These conditions 
can also cause young corn plants to turn purple. Any inhi
bition of root growth caused by herbicide use this year or 
carryover from last year could cause the development of 
purple corn. 

The purple corn has also appeared in Nebraska. Re
ports suggest that there is no single cause for this condition. 
The same holds true for Minnesota. The purple corn has 

·appeared in many fields. The corn ha~·been under a sub
stantial amount of stress in the spring of 1997. We can 
hope for rain and warmer temperatures to correct most of 
the problems. 

George Rehm 
Extension Soil Scientist 

Tracking the Dry Climate Anomaly 

Several counties have been concerned about the dry climate 
pattern since April 1st. In some cases petitions to use CRP 
lands for grazing and haying have been submitted. In other 
cases water restrictions and pumping limits are being con
sidered. 

The Minnesota Climatology Working Group has estab
lished a section on their web site to track the dry climate 
anomaly and to document the degree of severity. It also 
points to several other information resources. For those 

CLINIC REPORTS 

interested in keeping up to date with this type of informa
tion the URL is 

http://www.soils.agri.umn.edu/research/climatology 

Click on the "Dry Weather-1997" category. Please 
bear in mind that the information there is updated at dif
ferent intervals, some daily, some weekly, and some 
monthly. 

Mark Seeley 
Extension Climatologist 

Samples submitted to the Plant Disease Clinic in May and Early June included: 

soybean-soybean cyst nematode 
corn-There were several samples submitted for disease diagnosis; however, symptoms appeared to be related to cold soil 
conditions and nutritional factors. 
silage--cultured for storage molds 
wheat-seed cultured for molds, Bipolaris sp (common root rot) 
red oak-<>ak wilt 
tomato-Tomato spotted wilt virus 
kalanchoe-Impatiens necrotic spot virus (INSV) 
begonia-INSV 
impatiens-INSV 
coleus-INSV 
orchid-Cymbidium mosaic virus and a potyvirus 
apple-Cytospora sp canker 
turf-Drechslera sp leaf spot and crown rot, other samples had symptoms related to cold soils/weather and poor nutrient 
uptake · · 

Sandra Gould 
Plant Disease Clinic 
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Reminder-Ag Professional Field School 
The registration deadline for the upcoming Ag Profes
sional Field School is June 24. The program at the South
ern Experiment Station, Lamberton, will have two ses
sions. Each session will run for two consecutive days. 
Session I will run on July 8-9 and Session II will run on 
July 10-11. Program content for each session will be 
identical. This year the two sessions offered will give 
more people an opportunity to attend the Field School. 
No mixing of days for each session will be allowed. 

The program is a hands-on, infield crop manage
ment program emphasizing corn and soybean production. 
This does include areas of pest management, such as her
bicide and weed management concerns, weed identifica
tion, and insect control. The Minnesota Certified Crop 
Advisers Board has approved this workshop for 13 CEU 
credits. Subject areas and the CEUs include: soil and 

water management, 2.5 hr; pest management, 8.0 hr; and 
crop management, 2.5 hr. 

The Field School is targeted towards chemical, fertil
izer and seed dealers, crop consultants, agronomists, and 
county extension educators. The Field School provides an 
excellent opportunity to learn new crop management skills 
or sharpen one's existing skills. Participants will be placed 
in small groups based on their professional experience. 

The registration fee is $225 and registrations must be 
received by June 24, 1997. For information on the pro
gram and registration, contact Tracey Benson at (612) 624-
3708 or 800-367-5363. If you have questions regarding 
program content, you can contact Mike Schmitt at (612) 
625-7017 or Kevin Cavanaugh (612) 625-2778. 

DiaiU 

Kevin Cavanaugh 
/PM and Ag Professional Program Coordinator 

Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant diseases, 
insects and wildlife associated with the home environment. Calls from the public are taken at 1-900-988-0500 

weekdays. A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Hiring an Arborist from the Yellow Pages 
From time to time anyone with trees on property may need 
to hire an arborist. An arborist is a specialist in the care of 
individual trees. Arborists are knowledgeable about the needs 
of trees, and are trained and equipped to work safely in trees 
and to provide them with proper care. Proper tree care is an 
investment that can have substantial returns. Well-cared-for 
trees that are in good condition can add significantly to the 
value of your property just as trees in poor condition can be 
a significant liability. To protect your trees it is important 
to hire a qualified professional. 

When hiring an arborist for the first time one of the best 
ways to get potential names is to ask people you trust for a 
referral. Alternatively, the telephone directory provides a 
listing of arborists that advertise in the area. They are usu
ally listed under the heading "Tree Service." 

Yellow page listings often provide enough information 
to select several arborists to call. When interpreting adds I 
look for the following things: 
./ Membership in professional organizations such as the 
Minnesota Society of ArQori~ulture (MSA), the International 
Society of Arboriculture (ISA) or the National Arborist As
sociation (NAA). Membership in such an organization dem
onstrates a willingness on the part of an arborist to stay 
informed regarding the latest techniques and information. 
./ ISA Certification. The International Society of 
Arboriculture through a voluntary written exam certifies 
that arborists have a demonstrated level of competency. In 
addition, to maintain this certification, the arborist must 
commit to maintaining this demonstrated competency 
through continuing education. 
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,/ Be wary of tree services that advertise "topping" as one 
of the services they provide. "Topping" is a practice that is 
extremely harmful to trees and is not an accepted professional 
practice. 

Arborists provide a variety of services including prun
ing, removal, emergency tree care, and plant health care. Ar
borists often provide quotes for specific work free of charge. 
However, at times you may just want assistance from an ar
borist in making a decision about what needs to be done. In 
this case don't be afraid to ask the arborist what he/she charges 
for a consultation. 

When making the decision to hire an arborist you should 
also ask for the following: 
,/ Proof of insurance. A reputable arborist will have per
sonal and property damage insurance as well as worker com
pensation insurance. Be sure to check with the insurance 
companies to make sure that these policies are current if you 
have doubts . 
,/ References. Don't hesitate to check references or visit 
worksites where yourarboristis working or has worked in the 
past. 
,/ Get it in writing. Most arborists will provide written 
estimates and before beginning the work will have clients 
sign a contract. Be sure to read the contract carefully, and if 
you have any questions, ask them before signing. 

The information provided above may help you in the 
process of hiring a professional arborist. This person through 
his/her knowledge and skill can help you in caring for your 
trees. 

Peter Bedker 
Dial U Plant Pathologist 



Landscape Insects 
We have received reports of full grown spiny elm caterpillars 
getting ready to pupate. These distinctive insects are black 
with red spots and lots of spines and grow to two inches when 
full grown. They feed on the leaves of shade trees including 
elm and willow and tum into morning cloak butterflies. No 
control is necessary for full grown caterpillars. We have also 
received other various reports about apparently mature cater
pillars crawling on buildings, tree trunks and other places. 
When you see caterpillars wandering around like that, they 
are done feeding and looking for a site to turn into cocoons. 
You don't need to treat them, in fact you would probably be 
killing off beneficial natural enemies (like parasitic wasps) if 
you did treat. We have received our first sample of 
yellowheaded spruce sawflies. They appeared to be 3n1 and 
4th instar larvae which are approaching full-grown. Because 
of the prolonged hatch period for many insects due to the 
cool spring, there may be young yellowheaded spruce saw
flies still active. These sawflies feed on the new growth of 
spruce, so it is important to minimize defoliation. The best 
time to treat sawflies is when they are half full-grown length 
or about 3/8 inch long. We continue to receive calls and 
samples about fourlined plant bugs, insect/mite galls and 
ash plant bugs. See F0-6703, Sawflies of Trees and Shrubs 
and FS-1009, Insect and Mite Galls. 

Household Insects 
We have gotten some calls and samples lately on larder 
beetles. In one case, just a single adult was found. It was 
about 1/3 inch long, dark colored with a cream colored saddle
shaped mark in the middle of its back. These beetles feed dry 
animal material, especially dead insects (like cluster flies) or 
dead animals. Finding a single adult probably just means it 
wandered in accidentally. We have also received a couple of 
samples containing lots of larder beetle larvae which indi
cates an infestation. Unfortunately, these infestations are usu
ally in difficult to reach places such as wall voids or fireplace 
chimneys. Larder beetles will remain as long as there is a 
food source. If this is a continuing problem, try to figure out 
what larder beetles are feeding on and prevent those animals 
or insects from entering the home and acting as a food source. 

We have examined several samples of a weevil known as 
Barypeithes pellucidus. This weevil is dark-colored and a 
similar shape as strawberry root weevils but B. pellucidus is 
only half the size (1/8 inch long) . The are attracted to mois
ture and are often found around sinks, toilets, basins and tubs. 
In one instance outside, they were found along a very damp 
area of the siding. These insects are harmless and do not 
reproduce indoors. Remo-ving them by hand or with a vacuum 
is the only necessary control. We have identified a fishing 
spider that was found indoors. Fishing spiders are the big
gest spider in Minnesota, reaching as much as three inches 
across including their legs. Although they could bite if mis
handled, they are not aggressive and should not be consid
ered dangerous. Physically removing the spider is all that is 
necessary. We continue to get many calls on carpenter ants. 
See FS-1033, Spiders and F0-1015, Carpenter Ants. 

Jeffrey D. Hahn 
Asst. Extension Entomologist 

Herbicide Injury to Green Ash, Other Trees 

We've received a number of calls regarding green ash and a 
few other trees with rolled or curled leaves. At first we thought 
perhaps insects - and maybe even lack of moisture - were 
involved, but once samples started coming in it became ap
parent that we were looking at herbicide injury. 

In some cases green ash were the only trees affected in 
the yard (in rural areas). This may be because their primary 
buds were killed earlier, and they were very late to leaf out 
with secondary growth. Those leaves were still quite juve
nile compared to leaves of other trees, making them that much 
more vulnerable to a whiff of herbicide. 

Making Trees Behave 
We've also received our share of calls from people who wanted 
their trees to behave better- i.e., stop producing nuts (black 
walnuts), stop producing apples or crabapples, start produc
ing lots of beautiful flowers (lilacs), or quit sending up suck
ers (Canada Red cherry, white poplar). 

Needless to say, folks aren't too happy when we explain 
their options: remove trees that make messes you can't live 
with, cut suckers off rather than use a brush-killer that will 
travel back and damage the tree itself (or remove the tree and 
kill the suckers), and find a better site for lilacs. 

Deborah L. Brown 
Extension Horticulturist 

Gray squirrels born in the spring are now out of the nest 
and active. You may notice that these sub-adults are a little 
smaller than the full grown adults. Also, you may notice 
increased squirrel activity in certain areas including your 
garden, lawn and window boxes. Squirrels are known to eat 
plants, and also to uproot plants without eating them. Watch 
your plantings carefully, and if there is a problem, make a 
poultry wire guard for your plants. Other alternatives: apply 
cayenne pepper and/or bloodmeal on the soil and any num
ber of commercially available squirrel repellents onto the 
plants themselves. Squirrels, however, are not easily repelled 
so you'll have to be persistent, patient, and ready to use more 
than one repellent for this to work. 

Also at this time of year, adult red squirrels move their 
young to a new nest and leave them. This is how they wean 
their young. You may suddenly find a group of sub-adult red 
squirrels in your attic because of this. If so, one control method 
is to seal up the entrance hole with metal flashing or 26 gauge 
hardware cloth. Make sure the squirrels are out before seal
ing up the exit hole. They are usually out and active during 
the day. 

Wiley Buck 
Wildlife Technician 
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Europ~ean Corn Borer (ECB) 
The ECB moth flight is now underway at all Minnesota loca
tions reporting weekly counts. The highest catches to date 
occurred at Lamberton (76-85/night), and at Blooming Praire 
(78/night)- all for the night of June lOth. So far, the flight 
seems to be tracking our 1" generation ECB model well . 
Compare the model (Figure below, which = the same figure 
omitted from last week's newsletter), with the observed de
gree-day (DD) accumulations for selected Minnesota loca
tions (Table below). 

ECB Degree-day accumulations (>SOF base) for selected MN 
sites, as of June 9, 1997* 

LQ!<atiQD 1m~ LQcatiQD ~121 
Alexandria 331 Cambridge 3-oi~ 1 
Faribault 379 Hutchinson 404 
LaCrosse 501 Mankato 3~13 
Montevideo 432 Morris 3~15 
Olivia 437 Rosemount 4S4 
St. Cloud 375 Waseca 4~~0 

• Provided by Eric Burkness; calculated by Sine-wave m1~thod, 
using actual min. and max. temps., SOFas a base (SOF =·lower 
threshold for ECB development). 

One advantage of this model is that it also illustrates the 
variability in the emergence curve data. Howeve1r, most of 
the variability lies within the 95% prediction interval Minne
sota DD model (sine-wave method) updates for setlected lo
cations (as of June 9th) are provided in the following table: 

ECB LightTrap Catch Summary as of June 11 , 1997,. 
Location AvgJNight Max.JNiqht <Patel 
Blooming Prairie (Steele Co.) 33.5 78 (6/1 '1) · 
Dennison (Dakota Co.) 12.7 41 (6/10) 
Fergus Falls (OtterTail Co.) 0.5 1 (6/6) 
Jeffers (Cottonwood Co.) 2.0 5 (6n) 
Lamberton (SW Expt. Stn.) 26.8 76 !6/1 '1) 
Lamberton (French Ag Res.) 12.1 85 6/1 '1) 
LeSueur(51a, LeSueur Co.) 8.6 22 6/10 
LeSueur(51b, LeSueur Co.) 5.7 19 6/10 
Morris (WC Expt. Stn.) 3.6 20 6/1'1 
Olivia (Renville Co.) 8.7 33 6/1 '1 
Sleepy Eye (Brown) 6.8 16 6/1 '1 
St. Peter 8.2 16 6/1 0 
Simpson (Olmsted Co.) 3.0 6 (617) 
Waseca (Seneca) 2.1 8 (6/1 0) 
Waseca (S. Expt. Stn.) 
Rosemount (1 -UofM, Dakota Co.) -·-- 39 (6/1 '1) 
Rosemount (2-UofM, Dakota Co.)·--- 31 (6/111) 

*Data provided by numerous cooperators and volunteers. 

1st Generation ECB Emergence 1991 -1995 
Rosemount, MN, Blacklight Trap 
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cooperating this year include: Del Monte Foods (Joe 
Mangen), DeKalb Genetics (Dan Palmer), FMC Corp.(Kerri 
Gaskill, Scott Schultz), French Ag. Research (Lee French), 
Pillsbury Ag. Research (Dave Bach and Tom Rabaey ), Sen
eca Foods Corp. (Dave Woestehoff and Arlen Aas) , South
west Expt. Stn. (Bruce Potter, Jeremy), West Central Expt. 
Stn.(Kris Mahoney, Bruce Potter); MDA personnel partici
pating this year include: Robert Potter, lana Ripley and Tim 
Sheehan; thanks also to all UofM personnel, including Eric 
Burkness, Research Fellow, Dept. of Entomology. 

We hope the statewide ECB information continues to be 
of value to you and your clientele. 

Bill Hutchison, Extension Entomologist 
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Hop Vine Borers on the Move 
Hop vine borers typically begin attack of seedling corn around 
Memorial Day. With this year's cool spring, activity appeared 
slightly later than normal. The first signs of hop vine borer 
injury we observed this year were on May 30 in woolly cupgrass 
patches in a corn field near Dover, Minnesota. Injury within 
grass patches in fields usually begins 7-10 days before injury 
along field edges or grass waterways, where the perennial grasses 
serve as initial hosts. 

Degree-day accumulations based on current temperatures 
from Rochester, Minnesota suggest hop vine borer should be in 
the third and fourth stages. The majority of larval movement 
occurs during these stages along field edges. To complicate 
matters, younger corn is more susceptible with the majority of 
stand loss occurring when corn is from V3 (three leaf collars 
exposed) to V6 (six leaf collars exposed). 

If you had trouble with hop vine borer in previous years 
and haven't started scouting for hop vine borer activity, scout 
now! Hop vine borer is a spotty problems in SE Minnesota. At 
greatest risk are fields of corn following corn. Localized and 
severe stand reduction occurs in areas where grasses grow, ei
ther along field edges and grass waterways, or within fields as 
weed escapes (especially quackgrass and woolly cupgrass). 
Certain insecticides, such as Force or Aztec, applied at planting 

for control of corn rootworms may reduce hop vine borer activ
ity. Other soil insecticides, such as Counter, Thimet or Lorsban 
offer little protection. 

Look for wilting of entire plants or the whorl depending on 
the plant's growth stage. This is characteristic hop vine borer 
injury, a symptom known as "deadheart". Young borers cause 
this injury by attacking corn below the soil surface, feeding 
within the plant near the growing point. 

Hop vine borer infestations along field edges and water
ways should be managed differently than infestations within 
fields. Along field edges and waterways, apply insecticide be
fore most borers move from edges into corn, which should occur 
around June 13. Injury and stand loss from heavy borer activity 
in these areas may occur in the first four to six rows. Along field 
edges, apply insecticide as soon as injury is evident. If infesta
tions are spreading from weedy grass patches within fields, there 
may still be an advantage to spraying, but the best time to spray 
in this situation is at corn emergence. Pyrethroid insecticides 
such as Asana, Warrior, Ambush or Pounat higher labeled rates 
work well against hop vine borers. 
Ken Ostlie 
Extension Entomologist 

Jeff Luedeman 
Research Technician 

Prognosis for Corn Borer Problems in 1997 
Light trap captures of corn borers are taking off in southern 
Minnesota. Bruce Potter, IPM specialist at Lamberton, reported 
43 captures from Monday night with females starting to appear 
in the traps. Females normally begin egg laying about three 
days after emergence. Even though corn may appear too small, 
its important to remember that egg laying will not peak for sev
eral days and the eggs themselves will take 5 to 10 days to 
hatch. The real question is how big will the corn be when the 
borers hatch. The larger the corn at hatch, the better the survival. 

With European corn borer emergence taking off in southern 
Minnesota, its natural to wonder what corn borer may hold in · 
store for use in 1997. To answer that question, let's consider the 
population cycle, overwintering numbers, and winter survival. 

Population cycle. Corn borer population dynamics vary 
across the state. Populations in southern Minnesota are quite 
volatile with peaks occurring about every four years. In con
trast, populations in NW Minnesota where the one-generation 
form of corn borer predominates are much more stable with long 
cycles exceeding seven years. After peaking in SE and SC Min
nesota in 1995, a continuing decline in borer problems is antici
pated the next 1-2 years. 

Overwintering numbers. A survey of corn borers before 
harvest last fall by the MDA indicates populations had declined 
dramatically from 1995 levels. Higher overwintering numbers . 
were observed in western Minnesota (see map). The highest 
potential for problems from first generation would be in SW, C, 
and NW Minnesota. Corn borer management in this -area may 
also be complicated by the overlap of two corn borer biotypes. 
The one-generation form, which predominates in NW Minne
sota, has been expanding its range to the south under the cooler 
weather of the last few years. Dan Palmer with DeKalb has ob
served the appearance of this biotype in the traditionally two
generation biotype area near Olivia since 1993. The one-gen
eration biotype was also observed at Lamberton in 1996 by 
myself and Lee French, French Agricultural Research. The one
generation biotype seems to fluctuate Jess markedly in num
bers. We'll have to see how the biotype situation changes. 

Overwintering survival. Despite what people perceived as 
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a hard winter, condi
tions were quite mild 
for corn borers to over
winter. Heavy snow 
cover insulated larvae 
to all but the late spring 
freezes. However, para
sites and diseases seem 
to be taking a toll. 
Bruce Potter, IPM spe
cialist, reports over 
50% mortality in bor
ers within corn debris at 
the SW Experiment 
Station at Lamberton. 
Similarly, Jeff 
Luedeman, UM Ento-

LARVAE/PLANT 1996 
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MAP: BRUCE POTTER 
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mology, collected larvae last fall from near Dawson and observed 
60% mortality from disease and parasites. This level of disease 
and parasitism usually reflects a declining population. 

Considering all these factors, European corn borer should 
pose a limited ~hreat this year with problems more likely in the 
western pait of the state where pockets of higher overwintering 
densities occurred. With the bulk of corn emerging over a short 
·period, we could see a dilution of corn borers and lower risk of 
economic infestations. Delayed corn emergence may also work 
in our favor with corn less than 16" extended leaf height more 
resistant to corn borers because of higher DIMBOA levels. 
Ken Ostlie Bruce Potter 
Extension Entomologist /PM Specialist 

Corn Rootworm Hatch 

Despite a cool start to the season, developmental models for 
western corn rootworm suggest hatch should begin around June 
10-15 with peak hatch near June 17-18. 
Ken Ostlie Ann Journey 

Graduate Research Assistant Extension Entomologist 



Purple Corn in Central Minnesota 
Com in some parts of many fields in Central Minnesota has a 
purple color and is stunted. Some of the plants in these prob
lem areas also show symptoms of zinc deficiency. This dis
coloration is generally referred to as the "fallow syndrome." 
The most severe stunting is generally found where corn fol
lows sugar beets. The problem exists, but is usually less se
vere when corn follows soybeans. Fields were not fallowed 
last year. So, why are we seeing the symptoms of the "fallow 
syndrome?" 

Nutrient uptake by corn is enhanced by microscopic fungi 
which grow in association with the root system. Coll_ectiv~ly, 
these fungi are called mycorrhizae. They are especially Im
portant for uptake of phosphorus and zinc. These fungi are 
found in all soils but are not found in association with the root 
systems of all crops. Corn is a good host crop. The sugar beet 
crop is not a host and soybeans are a mediocre host. 

In more typical years, there are usually adequate numbers 
to stimulate phosphorus and zinc uptake by corn following 
sugar beets. These microscopic fungi must have a source of 
soluble organic matter to be active and effective. This soluble 
organic matter is one product of the natural process of miner-

alization. In the spring of 1997, the mineralization process 
has probably been hindered by the cold, dry conditions 
throughout late April and May. 

The poor conditions for mineralization combined with a 
previous non-host crop (sugar beets) have probably resulted 
in a low number of the mycorrhizae. Therefore, uptake of 
phosphorus and possibly zinc by corn has been limited and 
the plants are showing the typical phosphorus deficiency 
symptoms. 

Mineralization has probably been limited in fields that 
were in soybeans in 1996. As a consequence, growth of the 
mycorrhizae may be limited and corn plants in these fields 
are showing phosphorus deficiency symptoms. 

The problem of the "fallow syndrome" has been re
searched in past years. Banded application of fertilizer con
taining both phosphate and zinc at the time of planting has 
eliminated the problem. However, it's too late to use banded 
phosphate and zinc this year. 

George Rehm 
Extension Soil Scientist 

Early Season Small Grain Insects 

1) Grasshoppers 
Grasshopper hatch has started in the southern Valley and 

reports of damage have been trickling in. Some entomolo
gists expect substantial grasshopper pressure this year. Grass-

Table 1. Grasshopper nymph ratings based on numbers! 
square yard. 

Rating 

Light 
Threatening 
Severe 
Very Severe 

Nymphs per square yard 
Margin Field 
25- 35 15- 25 
50- 75 30- 45 

1 00 - 150 60 - 90 
200+ 120 

hopper eggs are laid in the late summer and early fall. The 
grasshoppers prefer undisturbed green areas like ditches, CRP 
fields, and often soybean fields. Small nymphs hatch the 
following spring. Winged adults will appear several weeks 
after the hatch. 

Since grasshoppers often lay their eggs in ditches and 
roadsides, damage to field crops will first occur in the field 
margins and then spread throughout the field. Key to good 
and economic control is to scout early and spray insecticides 
before the significant movement from hatch sites begin. De
cisions on control should be based both on grasshopper num
bers and the level of damage to the crop. Table I provides 
action levels for control of nymphs. Table 2 lists insecticides 
labeled for grasshopper control by crop. 

Table 2. lnsectic ides presently labeled for grasshopper control, label sites, recommended dosages and preharvest intervals. 

Insecticide Site 
and formulation Alfalfa Corn Soybean Wheat Pasture Range Non-crop 

dosage phi dosage phi dosage phi dosage phi dosage phi dosage phi dosage phi 

* Asana XL.66E 5.8-9.6 21 5.8-9.6 21 2.9-5.8 
fl oz fl oz ft oz 

Dimethoate 4E Y2 -1 pt 10 2/3-1 pt 14 1 pt 21 3j., pt 60 
Diazinon 4E 1 pt 7 1 pt 0 %-1 pt 0 %-1 pt %-1 p 
*Ethyl BE parathion y, pt 15 Y2 pt 12 Y2 pt 20 Y2 pt 15 
*Furadan 4F 1/4-1/2 pt 7 1/4-1/2 pt 30 'A-Y2pl 21 'A-Y2 pt 
Lorsban 4E 1/2-1 pt 7-14 Y2 - 1 pt 35 Y2 - 1 pt 28 
Malathion 5E 1 Y2 -2 pt 0 1 Y2 pt 5 1 Y2 pt Y2 pt 7 1 Y2-2 pt 0 1% -2 pt 0 1% -3 pt 0 
Malathion ULV 8 fl oz 0 Btl oz 5 8 fl oz 7 8 fl oz 7 8-12 fl oz 0 8-12 fl oz 1 8-12 fl oz 0 
Orthene 75SP 1/3-2/3 lb 14 1/8-1/6 lb 21 1/8-1/6 lb 21 
*Pencapp-M 2F 1-3 pts 15 1-3 pts 12 1-3 pts 20 1-3 pts 15 1-3 pts 20 1-3 pts 15 
*Scout .3E 6.4-8 II oz 21 6-7 II oz 21 
Sevin XLR plus 4F 1-3 pts 7 1-3 pts 0 1-3 pts 0 1-3 pts 21 2-3 pts O=air 1-2 pts 0 

14= ground 
*Warrior 1E 2.56-3.84 21 3.2-8.84 45 2.56-3.84 30 

II oz II oz fl oz 

*Restricted use compounds. 
Diazionon - Ditch banks, roadsides, wasteland, barrier strips; Orthene - Wasteland; Malathion - Grass, grass hay 
Sevin XLR - Wasteland, rights-of-way, hedgerows, ditch banks, roadsides; Penncap M - Roadsides, grass seed. 

Carlyle Holen 
Area Extension Office Crookston 
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lnterseeding Legumes in Sunflower 
Spring-sown wheat and barley have been grown in Minne
sota since the prairies were brought under cultivation about 
a hundred years ago. The first commercial production of 
oilseed sunflower in the United States occurred about 1966. 
Sunflower has since become an important crop. Soil ero
sion is generally more pronounced with row crops than with 
close-growing small grains. Sunflower stubble, if cut below 
12 inches, is not effective for snow trap due to its limited 
surface cover. New small stature sunflower hybrids may 
further reduce the amount of plant residue available, and 
this could potentially increase soil erosion. Legumes that 
can boost soil fertility and reduce soil erosion have become 
increasingly important in farming systems. Some potential 
benefits of intercropping a legume in sunflower are 
dinitrogen fixation, soil erosion control, improved snow 
trapping, improvement of the soil structure, and organic 
matter content. To measure the effect of the interseeded 
legumes on soil nitrate N, soil samples were taken after the 
intercropped sunflower and legume plots were disked and 
sown to spring wheat. No additional fertilizer N was ap
plied. Only N in the nitrate form was measured and not the 
N that was still bound in the organic matter. The soil nitrate 
N content after sunflower, which had been sown with le
gumes on the same day, was the highest. This was followed 
by soil nitrate N level where the legume was sown at the V4 
and V10 sunflower growth stages. 

Table: Mean soil nitrate N content in the top 12 inches at 
the beginning of the wheat production season of plots after 
intercropped sunflower. Values are averaged across two 
hybrids and four environments. 

Legume 

Hairy vetch 
Sweetclover 
Black lentil 
Control 

PLT V4 V10 Mean 
- - - - - - lb. per acre - - - - - -

44.9c 31.7b 23.5a 33.4b 
34.4bc 24.1 ab 19.3a 25.9ab 
22.9ab 20.2ab 17.9a 20.3a 

16.8a 17.9a 18.3a 17.7a 

Legume sowing date x legume values in a column followed 
by the same letter are not significantly different. 
Legumes sown the same day as sunflower (PLT) and at the 
V4 and VJO growth stages of sunflower. 

Soil nitrate N content of plots in the beginning of the 
wheat production season where hairy vetch was intercropped 
in sunflower (Mean column) was significantly higher than in 
plots where sunflower was grown alone (Control). Seeding 
legumes at the same time as the row crop is not recommended 
as the legume competed with the main crop and caused a 
significant lower sunflower yield. Interseeding a legume at 
the V4 or VIO sunflower growth stage did not significantly 
influence the yield. It is recommended that if legumes are 
interseeded in sunflower to seed at the V 4 growth stage which 
will occur about 4 weeks after sunflower planting. 

Hans Kandel 
Red Lake County Extension Educator 

EQUIP Program Offers Conservation Incentives 

The environmental Quality Incentives Program (EQIP) was 
established in the 1996 Farm Bill to provide a single, volun
tary conservation program for farmers and ranchers. The 
purpose of EQIP is to help farm operations deal with threats 
to soil, water, and other natural resources. EQIP combines 
four conservation programs that existed under previous Farm 
Bills into one comprehensive conservation program. The 
four previous conservation programs included the Agricul
ture Conservation Program (ACP) and the Water Quality In
centives Program (WQIP). 

I. EQIP Leadership 
• The Natural Resource Conservation Service (NRCS) 

gives leadership to implementation ofEQIP farm plaris. The 
Farm Service Agency (FSA) authorizes funding to individual 
farmers for EQIP plans. The local SWCD, Extension Service, 
and County Environmental Office will cooperate with the 
program and assist producers with EQIP plans. 

• Local Work Groups (LWG) will identify local priority 
areas, develop eligible conservation practices and cost-share 
rates, implement educational and training needs, and evalu
ate program performance. LWG membership includes an 
NRCS designated conservationist, county FSA committee 
members, county FSA director, NRCS director, and the local 
Extension educator. Other members include representatives 
from conservation district boards, other state forestry and 
natural resource agencies, native Americans, farm produc
ers, and other interested persons. 
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2. EQIP Contracts 
• EQIP offers 5 to 10-year contracts for either cost-shar

ing payments to implement needed conservation practices 
or incentive payments to perform different land management 
practices to enhance conservation. There is no annual EQIP 
Program. Following are some examples of EQIP practices: 

Cost-Sharing 
- Manure Storage Structure 
- Waste Treatment Lagoon 
- Filter Strips 
- Grass Waterways 

· - Windbreaks 
-Terraces. · 
- Sealing Abandoned Wells 
- Several Other Practices 

Incentive Payment 
- Residue Management 
- Manure Management 
- Nutrient Management 
- Buffer Strips Management 
- Grazing Management 
- Wildlife Habitat 
- Irrigation Management 
- Several Other Management 

items 

• Practices will be applied to "tracts." A tract, for EQIP 
purposes, is the same as the producer's FSA tract used for 
calculation of government payments. Any EQIP practice 
applied must be done within or meet compliance within the 
entire tract. 

3. EQIP Contract Payments 
• The maximum contract payment for an EQIP const-shar

ing contract is 75 percent of the total cost of the project. 
Incentive payments may be up too 100 percent of the 



producer's cost for up to three years. The total cost-sharing 
and incentive payments received by one person is limited to 
$I 0,000 per year and a maximum of $50,000 for the length of 
the contract. Most EQIP incentive management practices 
and many cost-sharing practices have a pre-determined maxi
mum payment amount for each practice. 

• Payment for the EQIP practice will be made to the 
individual incurring the cost. In a land rental situation, the 
payment will go to the tenant and not the landlord, if the 
tenant incurs the cost. 

4. Emphasis On Livestock Practices 
• Fifty (50) percent of the total EQIP funding nationally 

must be targeted to livestock-related natural resource prob
lems. The other 50 percent of the funding can be used for the 
more general conservation practices. Minnesota has also set 
a target to use 50 percent or more of the allocated EQIP fund
ing for livestock-related practices. This means that practices 
for manure storage, waste handling, manure application, nu
trient utilization, and other livestock practices will get a very 
high priority in ranking projects for acceptance. 

5. Eligibility for EQIP 
• Eligibility for EQIP is open to persons who are en

gaged inlivestock and crop production. 
• Individuals who are partners in a general partnership, 

participants in a joint venture, or participants in similar enti
ties are eligible. Other entities that are eligible include cor
porations, joint stock companies, limited partnerships, es
tates, irrevocable trusts, charitable organizations, a business 
enterprise, an association, a legal entity, and a district with 
taxing authority. Federal agencies, or state agencies, and 
political subdivisions of states are not eligible. 

• In order for an individual or an entity other than an 
individual to be eligible for EQIP, the following criteria must 
be met. The individual or entity must: I) Have a separate and 
distinct interest in the land or crop involved, 2) Exercise sepa
rate responsibility for such interest, and 3) Maintain funds or 
accounts separate form that of any other individual or entity 
for such interest. 

6. Large Livestock Operations 
• Owners of "LARGE" confined livestock operations are 

not eligible for cost-share assistance for animal waste stor
age or treatment facilities. USDA defines "LARGE" live
stock operations as those with more then I ,000 animal units. 
One thousand animal units would be slightly over 700 milk 
cows, approximately 2,500 finishing pigs, or I ,000 feedlot 
steers. 

• Despite the fact that livestock operations, classified as 
"LARGE," are not eligible for cost-share on animal waste 
storage or treatment facilities, they are eligible for other EQIP 
conservation practices and programs. These practices and 
programs will be identified by Local Work Groups as de
scribed under EQIP Leadership and EQIP Contracts. 

7. EQIP Sign-Up 
• The first round of EQIP sign-up in Minnesota is taking 

place in May and June, I997. However, persons may apply 
for EQIP at any time. Persons wishing to apply for the EQIP 
contract should contact their County FSA or NRCS offices 
for an application. The EQIP application form is CCC.1200. 
Watch local FSA, NRCS, or Extension Service newsletters for 
details on EQIP sign-up in a given county and for specific 
details on the EQIP program. Many counties will likely sched
ule information meetings on the EQIP program. 

8. EQIP Timeline 
• After a person applied for the EQIP contract, the ap-

plications will be scored, ranked and prioritized, first at re
gional level and then at the state level. Farmers should be 
notified by September if their I997 EQIP contracts have been 
approved for funding. Projects would be completed from 
October I, I997 through September 30, I998. No EQIP fund
ing can be provided on projects initiated before a contract 
is approved. 

Kent Thiesse 
Cluster Program Leader 

Value Added Products '97 Exposition 
Value Added Products '97 Exposition is set for the Montevideo 
Senior High School Training and Community Center (TACC) 
for Tuesday, July 8. The program will emphasize value added 
agriculture products which will increase income in rural com-· 
munities and programs available to assist entrepreneurs. 

Advance registration, which includes lunch, is $8.00 pay
able to YAP '97 and mailed to the Chippewa County Exten
sion Service, Courthouse, Montevideo, MN. The exposition 
opens at 8:00 a.m. with viewing of about 40 exhibits. At 
9:15a.m., the opening address on "Entrepreneurship" will be 
given by Ernesto Sirolli. 

From 10:00 a.m. to 3:00p.m., there will be 36 workshops 
to choose from. Examples of topics are: ostrich, bed and 
breakfast, herbs, tourism, bison and food marketing. Present-

ers of "{Orkshops are currently involved in the business and in 
education. 

Lynn Ketelsen's noon radio program, and presentations 
by Congressman David Minge and Gene Hugoson, Commis
sioner of Agriculture, will be noon features. 

The program is open to everyone. Come early and spend 
the whole day. Sponsors of the event are Minnesota Exten
sion Service, AURI, 6W, 6E and 8 Regional Development 
Commissions, Prairie Country and WesMin RC&D Councils, 
and Montevideo Community Education. Contact 
Roger J. Larson, Chippewa County Extension Educator for 
further information (320) 269-6521. 

Roger J. Larson 
Chippewa County Extension Educator 
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Late Herbicide Applications on Small Grains 
Recent weather conditions have delayed herbicide applica
tions on some small grain fields. Consequently, I have been 
receiving a lot of questions on weed control in these fields 
and the use of late herbicide applications on small grains. 

Broadleaf herbicides should not be applied to small 
grains during the boot to early heading stage. Herbicides 
applied at this time can cause poor seed set, or worse, sterile 
heads. Herbicides applied at this stage can also cause twist
ing of the flag leaf, which can prevent the head from emerg
ing from the flag sheath. 

Factors to consider with late herbicide applications: 
1. Many broadleaf herbicides will not control large 

weeds, therefore it is not worth risking crop injury for inad
equate weed control. 

2. There is no way to control large foxtail 
(pigeongrass) in small grains at or after heading. DO NOT 
waste your money. Paraquat is NOT an option. Not only is 
it illegal, it will not be effective. 

3. Buctril or Bronate can be applied up until the boot 
stage. However, Buctril or Bronate are not very effective on 
large weeds. 

4. Express can be applied up until the flag leaf if vis
ible. However, Express is not very effective on large weeds. 
Also, if Express is tank mixed with MCPA or 2,4-D it must 
be applied before the early boot stage. 

5. DO NOT apply Banvel or Banvel combinations af
ter the 4-leaf stage, as the chances of injury is very high. 

The following table is a list of some of the broadleaf 
herbicides used in Minnesota, and the small grains stage 
limitations listed on the label. 

Herbicide Small Grain Growth Stage 
Buctril Apply to wheat, barley or oat from emergence to 

boot stage. 

Bronate 

Banvel 

Curtail 

Express 

Harmony 
Extra 
MCPA 

2,4-D 

Apply to wheat, barley or oat from emergence to 
boot stage. 
Apply to wheat before the 4-leaf stage. Apply to 
barley before the 3-leaf stage. 
Apply to wheat or barley from tillering to jointing 
stage. 
Apply to wheat or barley from 2-leaf stage, but 
before flag leaf is visible. DO NOT harvest for at 
least 45 days. 
Apply to wheat or barley from the 2-leaf stage until 
jointing. 
Apply before boot stage. Varies with herbicide 
brand. Check the label. 
Apply after tillering and before boot stage. Varies 
with herbicide brand. Check the label. 

Preharvest Weed Control: 
If broadleaf weeds are going to interfere with harvest, 2,4-D 
can be applied at 0.5 to 1.5 Jbs/ A (1 to 3 pts/ A of a 41b/gal a.i. 
product) at the dough stage. An ester formulation will give 
better control than an amine formulation. If using an amine, 
at least 2 pts/ A is needed for larger weeds. Do not expect 
good control on large pigweed or kochia. 

Glyphosate (Roundup) is labeled as harvest aid in hard 
red spring wheat only. Do Not apply to barley or durum. 
Roundup can be applied with 2,4-D for better control of large 
weeds, such as kochia. Apply with a nonionic surfactant at 
0.5% v/v. Applications should be made after the hard dough 
stage of the wheat and at least 7 days prior to harvest. DO 
Nar apply to wheat grown for seed as a reduction in germina
tion or vigor may occur. 

Beverly R. Durgan 
Extension Weed Scientist ------------------------------------------------------------

Weed Identification References 
Effective weed control programs depend on the correct iden
tification of the weed species present. Now is the time for 
weed seedling identification. I am receiving several weed 
samples daily to identify. There are several references avail
able to help you in the identification of weeds. The follow
ing is a list of some of the references I use. All of these 
references would make excellent additions to your weed 
identification libraries. 
I. Weed Seedling Identification Key 

Beverly R. Durgan 
F0-2928-B 
University of Minnesota Extension Service 
MES Distribution Center, 20 Coffey Hall, 1420 Eckles 

Ave., Saint Paul, MN, 55108-6069 · 
Voice: (612) 625-8173 FAX: (612) 625-6281 
Internet: ORDERS@MES.UMN.EDU 
This publication includes most of the weed seedlings 

found in cropland in Minnesota .Line drawings of seed
lings. Price: $1.00 

2./dentification of the Primary Noxious Weeds of Minne
sota 

Beverly R. Durgan 
AG-F0-5620-S 
University of Minnesota Extension Service 
MES Distribution Center, 20 Coffey Hall, 1420 Eckles 

Ave., Saint Paul, MN, 55108-6069 
Voice: (612) 625-8173 FAX: (612) 625-6281 
Internet: ORDERS@MES.UMN.EDU 
This publication includes color pictures of seedlings and 

mature plants and descriptions of the I 0 primary noxious 
weeds in Minnesota. Price: $3.00. 
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3. Weeds of the North Central States 
University of Illinois at Urbana-Champaign 
College of Agriculture 
Agricultural Experiment Station 
Bulletin #772 
This publication includes most of the weed species found 

in cropland in Minnesota. Line drawings of plants and distri
bution maps. Price: $4.00 

4. Weeds of the West 
Western Weed Science Society of America 
P.O. Box 963 
Newark, CA 94560 
This pubJieation includes many of the weed species found 

in Minnesota. Color pictures of mature plants and seedlings. 
Price: Approximately $15.00 

5. Weeds of Nebraska and the Great Plains 
Nebraska Department of Agriculture 
Bureau of Plant Industry 
P.O. Box 94756 
Lincoln, NE 68509 
This publication includes many of the weed species found 

in Minnesota. Color pictures of mature plants. Price: Ap
proximately $20.00. 

Beverly R. Durgan 
Extension Weed Scientist 



Dia/U 
Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant diseases, 

insects and wildlife associated with the home environment. Calls from the public are taken at 1-900-988-0500 weekdays. 
A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Entomology Notes 

Trees and Shrubs 

You can tell it has been a late spring. We are still getting 
reports in central Minnesota of mature European pine saw
flies on pine, especially mugo pine, and cankerworms on 
linden and other trees. We normally would expect activity to 
generally be over by the end of May in central Minnesota. It 
is too late to control these insects. We also have had a report 
of mature forest tent caterpillars. We have received samples 
of linden looper on linden. Linden looper grows to be 1 ~ 
inches long. Samples we received of linden looper were 1 
inch or less. It is best to treat it when it is 3/4 inch long or 
less. Treating 1 inch long linden looper would be border
line. We have also seen on linden a species of fruitworm, a 
species of leafroller, and an unknown species of plant bug. 
The caterpillars were full grown, and the plant bug did not 
appear to be causing significant damage despite high num
bers. We also continue to get calls and samples on insect/ 
mite galls and ash plant bug damage on ash. We expect 
yellowheaded spruce sawfly to be active on new growth of 
spruce now. See F0-6703 Sawflies ofTrees and Shrubs, FS-
0876 Spring and Fall Cankerworms, FS-1009 Insect and 
Mite Galls. 

Garden 

Fourlined plant bugs are out. Their injury shows up as small, 
dark, sunken spots on leaves, mostly on different perennials 
but usually does not seriously harm plants. Colorado potato 
beetles (CPB) have been active. They can seriously defoliate 
potatoes as well as other nightshade family members. Con
trol is diffic.ult. Options include handpicking (usually im
practical for anything but small gardens), spraying carbaryl 
(Sevin) or rotenone (often CPB are resistant to these insecti
cides) or Bacillus thuringiensis var tenebrionis (must be ap
plied on young larvae to be effective). Spittlebugs are still 
active. Physical removal is the only necessary control. We 
are anticipating a 'good' year for grasshoppers. We had build
ing levels of grasshoppers last year and the dry spring was 
favorable for egg survival. This should mean high popula
tions of them this summer. We also have received reports of 
slug and cutworm damage. Some callers have reported ants . 
damaging leaves, stems, and roots of different plants. How
ever, these ants do not injure plants and finding them in the 
vicinity of plant damage is just incidental. 

Turf 

A popular call has been ants in lawns. One type describes 
ants (probably cornfield ants) making small mounds. De
spite the circumstantial evidence, these ants do not damage 
grass. They typically take advantage of thinning or bare 

areas in turf. It is impractical and ecologically unsound to 
treat an entire lawn for ants, even though that is exactly what 
some people want to do. At best, treat the most annoying 
nests but no more than that. We also have gotten calls about 
large (a foot or more across) open face ant hills with ants on 
top. These ants are field ants, also known as thatching ants. 
They are troublesome and usually need to be controlled. When 
treating an ant nest, use diazinon or carbaryl (Sevin). 

Home 

Carpenter ants remain our number one question. We also 
have had a few bird mite samples. Bird mites may bite people 
but can not reproduce on our blood. Cleaning up bird nests 
removes the source. However, you cannot disturb nests that 
have eggs or young birds in them. We have had some inter
esting samples, including an earwig, and a masked hunter. 
(See F0-1015, Carpenter Ants.) 

Sodding the Lawn 

Jeffrey D. Hahn 
Asst. Extension Entomologist 

It's too late in spring to expect a good outcome from seeding 
large areas of the lawn, at least in the southern 2/3rds of the 
state. Because there was so much lawn injury this year, many 
people are turning to sod now. Unfortunately, the same poor 
growing conditions that spelled disaster for many home lawns 
also affected sod growers, so sod will be costly this year. 

When you pay top dollar for sod, it's particularly impor
tant to install it properly. The biggest mistake people make is 
failing to prepare the soil adequately. Results will be best, 
over the long haul, when soil is prepared for sodding the 
same way it is for seeding. It's the one real chance to get the 
job done right. After sod is in place, the opportunity to im
prove soil significantly is gone for good. 

Don't add a layer of black dirt or top soil to the surface of 
existing soil before laying sod. If it's necessary to bring in 
good soil, spread it out then rototill it into the upper part of 
the existing soil. This step is particularly important if your 
soil is sandy. 

Soil must be worked up, fertilizer containing both phos
phoro~Js-and potassium added, and the whole thing leveled 
and raked smooth. Nitrogen can be raked into the surface or 
added aft~r sod is laid; it's the only one of the three major 
~lant nutnents that dissolves readily in water, moving easily 
mto the root zone. 

Water newly laid sod regularly, as often as two or three 
times daily if it's really hot or windy. As it roots down into the 
soil, gradually reduce the frequency of watering but begin to 
water more heavily. Eventually you'll be able to water thor
oughly once a week, maybe twice on sandy soil. 

Mow the sod as if it were established grass; just don'tcut 
it too short in hot weather. Grass that is maintained a little on 
the tall side usually grows deeper roots and will be less prone 
to disease problems. 

Deborah L Brown 
Extension Horticulturist 
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Sprlng Planting Results 

Despite the abundant winter precipitation, crop producers 
welcomed rain free conditions at planting m late' April and 
early May. However, as soils dried and precipitation was scarce 
following planting, concerns turned to the effect of dry con
ditions on seed germination and crop emergence. 

The most common reason for uneven crop en ergence is 
dry soil at or shortly after planting. Moisture at seed depth 
may be adequate for seed germination in some ar1eas but not 
in others. The result is plant emergence time differences of 
one to three or more weeks. The inevitable quc~stions are 
whether uneven emergence will make a difference~ , and what 
should be done about the situation. 

The first question in an uneven emergence field. is whether 
the unemerged crop may yet emerge. In some casles the seed 
has been stored in cool dry soils and once moisture comes 
and soil temperature allows development, emergence will fol
low. However, in other cases the start of germination began, 
but because of cool and dry soils as well as low seed vigor the 
seed "ran out of gas" before emergence occurred. Questions 
that producers may have include: when should replanting be 
considered? Will "filling in" stands be an alternative to re
planting? Should late emerged plants be protected from pos
sible cultivation or herbicide injury? 

The most important question is what is the population 
and is that population acceptable. For corn populations at this 
date, 15,000 plants per acre is acceptable. For soybean, popu
lations of 75,000 plants should be acceptable. Any thought of 
replanting will yield less than those populations due to the 
planting date, even though those populations are less than half 
of what was originally planted. 

Filling in stands by planting alongside the existing popu
lation almost never works. In addition to destroyi1~g some of 
the existing stand, some of the new plants will compete like a 
weed with the original population. Wisconsin research has 

shown that if you fill in plants hree weeks after initial plant
ing, yield potential is about ten percent greater than if you 
tear up the field and start over with an even emerging stand. 

Producers will want to protect the late emerging plants 
from herbicide or cultivation injury. Certainly if a high per
centage of plants are late to emerge, producers should tailor 
practices to protect the plants. But if Jess than one fourth of 
the stand is emerging three weeks late or later, it probably 
won't pay to encourage their survival. Yields will be about 
the same whether or not those plants survive or are buried by 
the cultivator. 

Bob Byrnes 
Lyon County Extension Educator 
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Thoughts on Sidedressing Corn in 1997 
Now that the 1997 corn crop is planted, thoughts turn to 
sidedressing for those who did not apply the necessary nitro
gen either last fall or before planting this spring. Tradition
ally, growers who sidedress have chosen either 82-0-0 or 28-
0-0 for this application. In recent wet years, growers have 
discovered that the dry sources of nitrogen ( 46-0-0, 33-0-0, 
21-0-0-24) can be broadcast and incorporated with a cultiva
tor without having a negative effect on yield. 

Currently, the surface soil is dry in much of Minnesota. 
This could affect how we approach sidedressing for this grow
ing season. Some points to consider are: 

• Dry soil could affect projections for a yield goal. Suggested 
rates ofN are directly related to yield goal. If the majority of 
the needed nitrogen has not been applied, take a serious look 
at predicted moisture for the summer as it might affect yield 
goal. This is especially true for those growing com on dry
land sandy soils. 

• If surface soils remain dry, nitrogen applied on the soil sur
face (even with some incorporation) may not reach the ac-

tively growing root system. Significant rainfall will be needed 
to move surface applied nitrogen to the root system. There
fore, injection of the N source (82-0-0 or 28-0-0) will re
duce some of the risk associated with the dry surface soils. 

• Keep an eye on costs. Calculate the cost of the N itself and 
add to the cost of application. The answer will have a major 
impact on the source of nitrogen that is chosen. 

• Past research at several universities has shown that all nitro
gen sources have an equal effect on corn yield if applied 
properly. 

• A spring soil test for nitrate-nitrogen (N03-N) has been de
veloped for south-central and southeastern Minnesota. This 
test is especially appropriate where corn follows corn and 
there has been a history of manure application. 

Hopefully, the state will get needed rains soon and con
cerns about dry surface soils will disappear. 

George Rehm 
Extension Soil Scientist 

Tan Spot, Leaf Rust Identified in Red River Valley Wheat Fields 

Following a dry start, recent rains have created conditions 
favorable for certain leaf diseases in wheat. Tan spot, a leaf 
disease familiar to area growers and consultants, was reported 
May 29 from Crookston, and recent rains have caused symp
toms to develop in other fields throughout the Red River Val
ley. Leaf rust has also been identified in area fields. 

Tan Spot 
Tan spot overwinters on infected residue. To date, prob

lem fields have been restricted to wheat planted on 1996 wheat 
residue. Infections are severe in some cases but they have not 
been observed where wheat was rotated to any other crop. 
Infection periods for the Tan spot fungus require 8-12 hours 
of leaf wetness and are more successful given 24-48 hour 
wetness periods. Ascospores and conidia in residue are sources 
of primary inoculum. Neither of these spore stages are dis
persed long distances to any great extent. Similar experiences 
in the spring of 1992 showed that infections "stopped at the 
row" when wheat was planted over fields with wheat and bar
ley as the previous crops. 

All currently important varieties (including 2375, 
Grandin, and Sharp) are considered susceptible to Tan spot 
although some varieties (like Marshall) are slightly more sus
ceptible to the disease. 

Tan spot can be identified by characteristic leaf lesions. 
They are generally small (smaller than 118-inch in diameter), 
chocolate brown in the center, and may or may not be sur
rounded by a yellow, chlorotic halo. In more mature lesions, 
the yellow halo is more pronounced, the lesions center will 
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become tan or buff colored but a small tan speck will remain 
in the lesions center. This tan speck is visible with a good
quality hand lens. 

Tan spot lesions will produce spores following wet peri
ods and infections will appear to "move up the plant" during 
the season as the crop grows (especially if the season is char
acterized by frequent rains). 

Foliar fungicides have been shown to be effective in halt
ing Tan spot development. Economics of the practice depend 
on the frequency and duration of rainfall events following 
application. Historically, mancozeb applications (Dithane, 
Manzate or Penncozeb) applied at 1 lb or liquid formulations 
of mancozeb (Dithane F-45 or Manex II) tank-mixed with 
herbicide applications have proven the most economical. Sys
temic fungicides including Tilt fungicide (at 2 ounces per acre) 
have also effectively controlled developing Tan spot. To opti
mize control, apply to fields once growth of new leaves be
gins. This is very important if disease severity is such that the 
1st, 2nd and.3rd leaves. have. been completely destroyed and 
the field is primarily bare ground. 

Foliar fungicides should be targeted at fields where wheat 
is being planted after wheat and symptoms are evident. Early 
season applications to rotated fields has not been economical 
given the limited spore dispersal distances of this fungus. 
Spraying any more than one pass into wheat fields bordering 
infected fields will be of marginal value. 

Growers and applicators are reminded that applications 
ofTilt fungicide are restricted to 4 ounces per season at present. 
Applying 2 ounces now will preclude full rate (4 ounce) ap-



Tan Spot/Leaf Rust I continued 

plications at a later date. Historically, applications of Tilt at 
flag leaf emergence (Feekes stage 8.0) have been the most 
beneficial with regard to net return in controlling Tan spot 
and other foliage diseases. 

Leaf Rust 
To date, confirmations of leaf rust have been limited to 

the variety Butte 86. Leaf rust is an airborne disease, and spores 
produced on wheat crops in Texas, Oklahoma and Kansas are 
capable of traveling long distances northward on southerly 
winds. When these spores fall out of the atmosphere, they can 
infect wheat leaves given wetness periods as brief as 6 hours. 

Most spring wheat varieties are resistant to leaf rust how
ever the leaf rust fungus is capable of producing new genetic 
types (called races). Vigilance in monitoring new races is the 
responsibility of the USDA Cereal Rust Lab located at the 
University of Minnesota in St. Paul. Early season rust is of 
great interest because once infections become established in 
a field they can sporulate in as few as three days. These spores 

can cause local infections which may damage the wheat crop. 

Often, strains are found that are referred to as ··seedling 
strains." These are strains capable of attacking spring wheat 
varieties that lack the Lr 2a gene for resistance to leaf rust. 
Varieties having Lr 2a will not be damaged by them to any 
great extent. 2375 has Lr 2a, Butte 86 does not. 

Positive identification of leaf rust can be made with a 
lOx magnification hand lens. Pustules are round, 1116-inch in 
diameter. When mature, the orange pustules will contain hun
dreds of spores just-visible under magnification. 

If you find leaf rust on 2375 (even at the juvenile stage) 
please contact your local county educator. Samples of leaf 
rust should be collected and shipped via rapid delivery ser
vice to the Cereal Rust Lab, University of Minnesota, St. Paul 
MN 55108. Shipping entire plants (as opposed to removing 
leaves) will ensure spores in pustules remain viable. Please 
include variety information and information on the location 
of the collection. 

Roger K. Jones 
Extension Plant Pathologist 

European Corn Borer (ECB) 

The 1997 European Corn Borer moth flight is underway! 
Traps at Rosemount and LeSueur picked up the first moths 
this past Monday, ranging from 1-6 per night. Our Minnesota 
degree-day (DD) model (sine-wave method) updates for se
lected locations (as of June 2nd) are provided in the accom
panying ECB Degree-day table. 

ECB Degree-day accumulations (>50F base) for se
lected MN sites, June 2, 1997* 

Location DDs Location DDs 

Alexandria 222 Montevideo 305 

Cambridge 238 Morris 267 

Faribault 265 Olivia 300 

Hutchinson 281 Rosemount 342 

LaCrosse 393 St. Cloud 264 

Mankato 277 Waseca 294 
.. 

• Provided by Eric Burkness; calculated by Sine-wave method, us
ing actual min. and max. temps., SOF as a base (lower threshold for 
development 

This model has been validated with several data sets (see 
Figure). Note that accumulations for our Minnesota model 
will be different from the WI-AModified Base 50@ DD model, 
provided by Wisconsin at their World Wide Web site (see last 
week's article). Although both models work well, I prefer to 
use the Minnesota model for first generation ECB, so you can 
see where the variability occurs, between model prediction of 

emergence and observed emergence patterns in recent years. 
· "-··1\.:s'Shown in thefigure~most of the variability is captured by 

the upper and lower lines surrounding the predicted line, based 
on a 95% prediction interval. 

With this model, we can also forecast specific events dur
ing the first-generation emergence pattern (such as 50% peak 
emergence). The Forecast of ECB Emergence table summa
rizes five key periods during emergence, and provides a 95% 
prediction interval. Remember that a series of cool ( <50"F), 
windy, or high-rainfall nights will shut down moth movement, 
mating, and egg-lay, also noticeable by reduced trap catch of 
moths. These events contribute to the variability observed from 
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ECB I continued 

year to year, but again can be tracked fairly well by following 
the in-season trap catch data for each location. As indicated 
by the model, as of June 2, we were still less than 10% of the 
total emergence for the first generation flight. 

The annual fall survey by MDA personnel suggests a 
much lower than average ECB population went into diapause/ 
overwintering this past year. However, in selected sites this 
spring we are still finding reasonable numbers ofECB larvae/ 
pupae. For example, at our AECB-Overwintering-Survival
Indicator field at Rosemount, we still have approximately one 
live ECB larva or pupa per stalk, suggesting a significant PO
TENTIAL for a healthy first generation flight (approximately 
30,000 moths/ac). Again, however, many factors, including 
evening temperatures, rainfall and humidity, play a signifi
cant role in how well ECB moths can mate and lay eggs. We 

Forecast of ECB Emergence during first Generation 
Flight;southern MN (1991-1995 data). 

Percent 
Emergence 

10 

25 

50 (peak) 

75 

100 

Average DDs 
(95% Prediction Interval) 

460 (-to 525) 

520 (445-570) 

590 (54D-650) 

680 (615-81 0) 

780 (670 to-) 

will have to wait to see how these factors play out this year. 

Bill Hutchison 
Extension Entomologist 

1997 Ag Professional Field School 

The 1997 Ag Professional Field School will be offered at the 
Southwest Experiment Station in Lamberton. This year the 
Field School will offer two sessions, each running two con
secutive days: Session I, July 8-9; Session II, July 10- I I. 

This is a hands-on, in-field crop management program 
emphasizing corn and soybean production. Participants will 
have the opportunity to enhance troubleshooting and crop 
management skills in specially designed plots that display 
actual cropping situations. 

The Field School is targeted towards chemical, fertilizer, 
and seed dealers, crop consultants, agronomists, and county 
extension educators. Application for 13 CEU credits have been 

made in the areas of crop production, soil and water manage
ment, and pest management. This program can also be taken 
for college credit. 

Participants will be placed in small groups based on their 
professional experience. The registration fee is $225.00 and 
registrations must be received by June 24, 1997. For informa
tion on the program and registration, contact Tracey Benson 
at (612)624-3708 or 800-367-5363. If you have questions 
regarding program content, you can contact Mike Schmitt at 
(612)625-7017 or Beverly Durgan at (612)625-7262. 

Kevin Cavanaugh 
/PM and Ag Professional Program Coordinator 

Foxtail (Pigeongrass) Control in Small Grains 
Deciding whether to control foxtail in small grains is not al
ways easy. Research from North Dakota and in Canada has 
shown that foxtail infestations often will not decrease wheat 
and barley yields. However, heavy infestations can cause har
vest problems (especially when straight combining) and can 
cause dockage when the grain is delivered to the elevator. 

There are situations when the .cost~f~herbicide treat
ment for foxtail control is not justified. They would include: 

*When foxtail infestations are light - fewer that 20 plants per 
square foot. 

*When the foxtail emerges after the crop is in the 3- to 4-Ieaf 
stage. This is especially true for barley, which past that stage 
can usually out-compete foxtail, making a herbicide treat
ment unnecessary. However, if the foxtail population is heavy 
(30 or more plants per square foot) control may be needed. 

Moisture stress is another factor that complicates this situ
ation. Weeds will generally cause greater yield losses under 
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drought conditions, therefore foxtail control would be more 
important in droughty fields. 

Spring wheat variety is also factor. Research has shown 
that spring wheat variety 2375 does not compete well with 
foxtail. Therefore, it is more important to control foxtail in 
"2375" fields that in fields planted to other varieties. 

··Deciding whether to apply herbicide for foxtail control 
is complicated when foxtail is emerging with or shortly after 
the small grain; as is the case in many fields this year. Some 
of the options to consider for foxtail control this year are: 

• If heavy foxtail infestation is emerging with the small grain, 
consider harrowing or rotary hoeing as soon as possible. 

• If a harrow or rotary hoe are not options, then consider a 
herbicide. If wild oats are also in the field, the herbicides of 
choice are Hoe ion, Cheyenne and Tiller. Hoe! on needs to be 
applied to small foxtail (I to 3-leaf). If wild oats are not 
present, then Stampede EDF can also be considered. 



Foxtail Control I continued 

• If the foxtail infestation is light to moderate, it may be pos
sible to wait and see if the crop will out-compete foxtail. If 
foxtail is still a problem by the time the small grain is in the 
5- to 6-leaf stage, then Tiller or Cheyenne can be used. 

It is important to consider all methods of foxtail control. 
Harrowing or rotary hoeing the field can be effective if it is 
done when foxtail is just emerging. Once foxtail is in the 2 to 
3-leaf stage, harrowing or rotary hoeing will not give effec
tive foxtail control. Small grains can be harrowed or rotary 
hoed until the 3 to 4-leaf stage with little effect on yield. 

If foxtail needs to be controlled with a herbicide, there 
are currently three postemergence herbicides to choose from. 

Postemergence Foxtail Control 
Hoelon(diclofop): Hoelon controls both foxtail and wild oats 
in hard red spring wheat, durum and barley. DO NOT apply 
Hoelon to oats. It can be applied at 2 to 2.67 pts/A when fox
tail is in the 1 to 4-leaf stage. Hoelon will give the best control 
if applied to foxtail before the 3-leaf stage, especially when 
using the 2 pts/ A rate. When foxtail has reached the 4-leaf 
stage, the higher labeled rates should be used. 

When using the 2 pts/ A rate of Hoelon in spring wheat or 
durum, the addition of I qt/A of crop oil concentrate has been 
shown to increase foxtail control. DO NOT use crop oil con
centrate on barley as severe crop injury may result. 

Caution should be used before applying Hoelon to bar
ley under cool conditions, as crop injury can result. The Hoelon 
label states not to apply Hoelon to barley if the daily mini
mum temperature reaches 40 F or less for three consecutive 
days before application. Hoelon should also be applied to 
barley before tillering to minimize injury. 

It is important to carefully select the proper broadleaf 
herbicide to tank mix with Hoelon. Many broadleaf herbi
cides, when tank mixed with Hoelon, decrease it's grass con
trol. Hoelon can be tank mixed with Buctri! (bromoyxynil) or 
a low rate of MCPA ester (0.05 lbs/A) plus Buctril. DO NOT 
tank mix Hoelon with any other broadleaf herbicide. 

Stampede EDF: Apply Stampede to foxtail in the 1- to 3-
leaf stage and at the 2- to 5-leaf stage of hard red spring wheat 
or 2- to 4-leaf stage of durum, oats, and barley. It is important 
to apply Stampede to small foxtail for effective control. 

Stampede EDF can be tank mixed with MCPA ester for 
broad leaf control. The use rate is 1.25 lb/ A of Stampede EDF 
and 0.5 pt/A of MCPA ester. A 25 lb bag of Stampede EDF 
will treat 20 acres. 

Many producers do not like to use Stampede because tem
porary yellowing of the crop usually occurs within three days 
of application. Research at the University of Minnesota has 
shown that this yellowing will not cause a yield loss. Plants 
will grow out of this injury within 7 to 10 days. 

It is important to following the mixing instructions for 

Stampede EDF. This formulation may not mix with water as 
readily as other dry flowables. 

Tiller (fenoxaprop + MCPA ester+ 2,4-D ester): Tiller 
is labeled for postemergence foxtail control in hard red spring 
wheat. The use rate for Tiller is: 

• 1.0 pt/A for green foxtail control. 
• 1.2 pts/A for yellow and green foxtail control. 
• 1.7 pts/A for fields with mixed populations of foxtail and 

wild oats. 
Apply Tiller after the spring wheat begins to tiller ( 3-4 

leaf stage) but prior to jointing stage (6-leaf stage). Tiller will 
control larger foxtail (3-leaf to 2-tillers) and can be applied 
later than other postemergence herbicides used for foxtail 
control in hard red spring wheat. In University of Minnesota 
research, Tiller has given good to excellent control of both 
yellow and green foxtail. DO NOT apply Tiller to durum 
wheat, barley, oats or rye. DO NOT apply more than one ap
plication of Tiller per season. 

Tiller can be tank mixed with some broad leaf herbicides 
for additional broadleaf weed control, however, it is impor
tant to carefully select the proper broadleaf herbicide. Many 
broadleaf herbicides, when tank mixed with Tiller will de
crease the grass control of Tiller. 

It is important to read and follow all restrictions on the 
Tiller label. For control of green foxtail, Tiller at I pt/ A can 
be tank mixed with Banvel, Buctril, MCPA ester, Stinger, and 
Tordon. Tiller at 1.2 pts/A, for green foxtail control, can be 
tank mixed with Harmony Extra and Express. However, in 
fields with mixed populations of green and yellow foxtail, 
Tiller applied at I.2- I. 7 pts/ A, can be tank mixed with Stinger, 
MCPA ester, Tordon, and Banvel. DO NOT apply Banvel af
ter the 5-leaf stage, and since Tiller should not be applied 
until the 3-leaf stage, the time when Banvel and Tiller can be 
tank mixed is very short. 

There were several cases of hard red spring wheat injury 
due to Tiller last year. The injury was associated with cool, 
wet weather and late applications. In most cases, the crop re
covered, and there was no yield loss. To decrease the crop 
injury potential, DO NOT apply Tiller after jointing stage. 
Read the label for additional restrictions or precautions. 

Cheyenne (fenoxaprop + MCPA ester+ thifensulfuron + 

tribenuron): Cheyenne is labeled for postemergence control 
of foxtails and wild oats and most annual broadleaf weeds in 
hard red spring whea:t. Cheyenne is NOT labeled for use in 
durum wheat, barley or oats. 

Apply Cheyenne to spring wheat from the 3-leaf stage to 
the end of tillering (6-leaf stage). DO NOT apply after joint
ing. Apply when grass weeds are no taller than 4 inches. DO 
NOT tank mix Cheyenne with any other herbicide, additive, 
or fertilizer. See the label for mixing instructions. 

Cheyenne can NOT be applied by air. 

Beverly R. Durgan 

Extension Weed Scientist 
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Postemergence Wild Oat Control in Small Grains 

This spring has been a growing challenge, except maybe for 
the weeds! Many small grain fields have just been seeded, 
some are yet to be seeded, and some are ready for 
postemergence herbicide applications. 

In fields that were seeded earlier, wild oats are up and 
growing. Wild oat spraying has began in the southern end of 
the valley, and will start in the northern part of the valley by 
the weekend. Due to the cool conditions this spring,and simi
lar to last year, there is heavy wild oat pressure in many fields. 

However, there is some good news about the delay in seed
ing. The delayed seeding in some fields has allowed the first 
flush of wild oats to emerge, and tillage before planting has 
destroyed them. Therefore, we should expect to see lower 
populations of wild oats in these later planted fields. How
ever, these field will still need to be scouted, as wild oat popu
lation still could be high enough to cause yield losses. 

Several postemergence herbicides are available for wild 
oat control in spring wheat and barley. Each has advantages 
and disadvantages. 

Good wild oat control with any herbicide requires proper 
timing of applications. Postemergence wild oat herbicides 
require application to wild oats and crops at precise leaf stages. 
Leaf number on wild oats is determined by counting the leaves 
on the main stem and disregarding the tillers. The youngest 
leaf is counted as a full leaf only when another leaf becomes 
visible. Lower leaves which may have died from various 
stresses, such as frost or wind damage, should also be counted 
in the total leaf number. An accurate leaf count is important 
for optimum wild oat control. 

Climatic conditions must also be considered when choos
ing a wild oat herbicide. One advantage of the cool, wet con
ditions is that wild oats are growing well and are not under 
any stress. Therefore, the postemergence wild oat herbicides 
should give good control. 

There are a number of tradeoffs for the advantages any 
one postemergence wild oat herbicide might offer. Early wild 
oat control can mean better yields because the weed has Jess 
time to compete with the crop. However, when a herbicide 
treatment is applied early, odds are greater that a late flush of 
wild oats will require a second herbicide application, or that 
some wild oats might escape treatment. 

Uncontrolled wild oats can reduce yields, and will pro
duce seed that contribute to next year's wild oat problem. In 
general, under heavy wild oat pressure (more than 15 plants/ 
square foot) a herbicide treatment should be applied as soon 
as possible to prevent high yield losses. 

Postemergence Wild Oat Herbicides 
Currently Labeled in Minnesota 

Assert (imazethabenz): Assert is labeled for wild oat con
trol in spring wheat, durum, and barley. Assert will also con
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trol plants in the mustard family, including wild mustard. 
Spring wheat, durum and barley all have good tolerance to 

Assert. 

Use rate of Assert is 1.0 to 1.2 pts/A. For best control, 
apply Assert when wild oats are in the 1- to 4-leaf stage. Good 
wild oat control has been obtained when the 1.0 pt/A rates 
have been applied to 1- to 3-leafwild oats; however, for larger 
wild oats, the 1.2 pt/A rate should be used. 

Assert must always be applied with a non-ionic surfac
tant at a rate of 2 pts of surfactant per 100 gallons of spray 
solution. For control under adverse conditions, such as dry 
conditions or heavy wild oat pressure, Assert should be ap
plied with a crop oil concentrate at 2 pt/A in addition to the 
surfactant. Do Not apply crop oil concentrate with 2,4-D es
ter because of the potential for crop injury. 

Assert is also be available as a 67% SG formulation. See 
the next article for equivalencies between the liquid and SG 
formulations. 

Adjuvant selection is very important when using Assert 
SG. Failure to use the proper adjuvant can result in unaccept
able wild oat control (less than 50%). Assert SG should AL
WAYS be applied with a good quality non-ionic surfactant 
with at least 80% active ingredient at a rate of 2 pints per 100 
gallons of spray solution. For control under adverse condi
tions, such as dry conditions or heavy wild oat pressure, As
sert should be applied with a crop oil concentrate at 2 pt/ A in 
addition to the surfactant. SUN-IT II may be used instead of a 
non-ionic surfactant or instead of a non-ionic surfactant plus 
crop oil. The rate for SUN-IT II is 1.5 to 2 pt/A. When tank 
mixing Assert SG with 2,4-D ester Do Not add crop oil con
centrate or SUNIT-II because of the potential for crop injury. 

Assert and Assert SG can be tank mixed with 2,4-D ester, 
MCPA ester, Bronate (bromoxynil + MCPA ester), Harmony 
Extra (tribenuron + thifensulfuron). Do not tank mix with 
Banvel (dicamba), MCPA amine, or 2,4-D amine as reduced 
wild oat control will result. 

Assert and Assert SG have soil activity, and may persist 
for more than a year in the soil; therefore, do not plant any 
crop other than barley, wheat, corn, sunflowers, soybeans or 
edible beans for at least 15 months after an Assert applica
tion. Do not plant sugarbeets for at least 20 months following 
an Assert~pplication.-Do-~tetplant oats, canola, or alfalfa for 
15 months after an Assert application. 

Avenge (difenzoquat): Avenge can be used for wild oat 
control in spring wheat, durum and barley. Barley has good 
tolerance to Avenge, however, some spring wheat and durum 
varieties will be injured by Avenge. Many new hard red spring 
wheat varieties were added to the Avenge label last year, how
ever there are still several newer varieties not listed. One vari
ety in particular that is not on the regular Avenge label, is 
2375. However, there is a supplemental label that allows 



Wild Oat Control/ continued 

Avenge to be applied to 2375 at 2 112 to 3 pts/A. See the label 
for a complete list of hard red spring and durum wheat variet
ies that have tolerance to Avenge. 

Avenge should be applied when the majority of wild oats 
are in the 3- to 5-leaf stage. In Minnesota research trials, 
Avenge gave the best control when wild oats were in the 4- to 
5-leaf stage. Avenge should be applied at the highest labeled 
rate when applied to heavy infestations of 3-leaf wild oats, 
and should not be applied until the wild oats have reached the 
3-leaf stage. Use rate for Avenge is 2.5 to 4 pts/A. 

Avenge can be tank mixed with 2,4-D, MCPA, Harmony 
Extra (tribenuron + thifensulfuron), Express (tribenuron), 
Buctril (bromoxynil), Curtail (clopyralid + 2,4-D amine), and 

Bronate (bromoxynil + MCPA ester). Do not tank mixAvenge 
with Banvel (dicamba). 

Cheyenne (fenoxaprop + MCPA ester+ thifensulfuron 
+ tribenuron): Cheyenne is labeled for postemergence con
trol of foxtails and wild oats and most annual broadleaf weeds 

in hard red spring wheat. Cheyenne is NOT labeled for use in 
durum wheat, barley or oats. Apply Cheyenne to spring wheat 
from the 3-leaf stage to the end of tillering (6-leaf stage). DO 
NOT apply after jointing. Apply when grass weeds are no 
taller than 4 inches. DO NOT tank mix Cheyenne with any 
other herbicide, additive, or fertilizer. 

See the label for mixing instructions. Research at the 
University of Minnesota has shown that Cheyenne will give 
good to excellent control of wild oats, foxtails, kochia, com

mon lambsquarters, pigweed and several other annual broad
leaf weeds. Cheyenne can NOT be applied by air. 

There were several cases of hard red spring wheat injury 
due to Cheyenne applications reported last year. The injury is 
associated with cool, wet weather conditions and late appli
cations. In most cases, the spring wheat recovered from this 
injury, and there was no yield loss. To decrease the crop in
jury potential, DO NOT apply Cheyenne af:er jointing stage. 

Read the label for additional restrictions or precautions. 

Hoelon (diclofop): Hoelon can be applied to all varieties of 
wheat, barley and durum. Hoe! on should be applied when wild 

oats are in the 1- to 4-leaf stage. For best control, research has 
shown that Hoe! on should be applied before the 3-leaf stage, 
especially when using .the 2..p11A.rate._HoelQD_can.he..applied 
at 2 to 3.3 pts/A (0.75 to 1.25 lb/A) in spring wheat and du
rum, and 2 to 2.67 pts/A (0.75 to 1.0 lb/a) in barley. Do not 
use over 2.67 pts/A in barley, as barley injury will result. 

When using the 2 pt/A rate of Hoelon in spring wheat 

and durum, the addition of I qt/A of crop oil concentrate has 
been shown to increase wild oat control. DO NOT use crop 
oil concentrate on barley. When wild oat plants have reached 
3- to 4-leaf stage and/or plants are under moisture stress, higher 
labeled rates should be used. Wild oat control with Hoelon is 
increased by cool temperatures following application. 

Wild oat control with Hoelon will be reduced when wild 
oats are growing under moisture stress. Increasing the rate 
used can somewhat overcome this problem. 

Caution should be used before applying Hoe/on to bar

ley under the environmental conditions we have had this 
spring. Hoe/on has the potential to give severe barley injury 
under cool, wet conditions. The label states not to apply Hoelon 

to barley if daily minimum temperatures reach 40"F or lower 
for three consecutive days before application. Also do not 
apply when moisture content of the field is at field capacity. 
Hoelon should also be applied to barley before tillering. 

It is important to carefully select the proper broadleaf 
herbicide to tank mix with Hoelon. Many broadleaf herbi
cides, when tank mixed with Hoelon, decrease the grass con
trol of Hoelon. Hoelon can be tank mixed with Buctril 
(bromoxynil) or a low rate of MCPA ester (0.05 lb/ A) plus 
Buctril. Do not tank mix Hoelon with Harmony Extra as de
creased wild oat control will occur. Do not tank mix Hoelon 
with any other broadleaf herbicide. If a broadleaf herbicide is 
used, separate the Hoelon treatment and the broadleaf treat
ment by a minimum of 5 days. 

Tiller (fenoxaprop + MCPA ester + 2,4-D ester): Apply 
Tiller at 1. 7 pts/ A after the spring wheat begins to tiller (3- to 
4-leaf stage) but prior to jointing stage (6-leaf stage) for wild 

oat control. Tiller will also control larger foxtail (3-leaf to 2-
tillers). In University of Minnesota research, Tiller has given 
good to excellent control of both yellow and green foxtail. 
DO NOT apply Tiller to durum wheat, barley, oats or rye. DO 

NOT apply more than one application of Tiller per season, or 
apply within 70 days of harvest. Tiller can be applied by air. 

Tiller at 1. 7 pts/ A is labeled for tank mixing with Stinger, 

Buctri1 and Tordon for wild oat control. Check the label for 
tank mixing restrictions. 

There were several cases of hard red spring wheat injury 

due to Tiller applications last year. The injury was associated 
with cool, wet weather conditions and late applications. In 
most cases, the spring wheat recovered from this injury, and 
there was no yield loss. To decrease the crop injury potential, 
DO NOT apply Tiller after jointing stage. Read the label for 
additional restrictions or precautions. 

Beverly R. Durgan 
Extension Weed Scientist 

New Assert Formulation in 1995 
Assert will be available in limited supplies this spring as a 
67% SG formulation. Rates for Assert SG are 7.5 to 11.2 oz/ 

A. The 7.5 oz/A rate is equivalent to the 1 pt/A rate of the 

liquid and 9 oz! A is equivalent to the 1.2 pt/ A of the liquid 
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New Assert Formulation I continued 

formulation. One container of Assert SG contains enough 
material for 24 acres at the 1 pt/A rate of the liquid formula
tion, or 20 acres at the 1.2 pt/ A of the liquid formulation. 

Assert SG can be tank mixed with 2,4-D ester, MCPA 
ester, Bronate (bromoxynil + MCPA ester). Harmony Extra 
(tribenuron + thifensulfuron). Do not tank mix with Banvel 
(dicamba), MCPA amine, or 2,4-D amine as reduced wild oat 
control will result. 

Adjuvant selection is very important when using Assert 
SG. Failure to use the proper adjuvant can result in unaccept
able wild oat control (less than 50%). Assert SG should AL
WAYS be applied with a good quality non-ionic surfactant 
with at least 80% active ingredient at a rate of 2 pints per I 00 
gallons of spray solution. 

For control under adverse conditions, such as dry condi
tions or heavy wild oat pressure, Assert SG should be applied 
with a crop oil concentrate at 2 pt/A in addition to the surfac
tant. SUN-IT II may be used instead of a non-ionic surfactant 
or instead of a non-ionic surfactant plus crop oil. The rate for 
SUN-IT II is 1.5 to 2 pt/ A. When tank mixing Assert SG with 
2,4-D ester Do Not add crop oil concentrate or SUNIT-11 be
cause of the potential for crop injury. 

Assert SG has soil activity, and may persist for more than 
one year in the soil; therefore, do not plant any crop other 
than barley, wheat, com, sunflowers, soybeans or edible beans 
for at least 15 months after an Assert SG application. Do not 
plant sugarbeets for at least 20 months following an Assert 
application. Do not plant oats, canol a, or alfalfa for 15 months . 
after an Assert SG application. 

University of Minnesota research has shown that Assert 
SG, when applied with the proper adjuvants, gives similar wild 
oat control compared to the liquid formulation of Assert. 

Beverly R. Durgan 
Extension Weed Scientist 

Postemergence Herbicides on Small Grains 
Postemergence herbicides are now being applied to small 
grains. This is a timing list for postemergence herbicide ap
plications in small grains, referenced to small grain growth 

and weed growth stages for the various small grain herbicides: 

Herbicide 

Broad leaf Herbicides: 

Buctril 

Bronate 

Banvel 

Curtail M 

Curtail 

Express 

Harmony Extra 

MCPA 

2,4-0 

Wild Oat Herbicides: 

Assert 

Avenge 

Cheyenne 

Hoelon 

Tiller 

Foxtail Herbicides: 

Cheyenne 

Hoelon 

Tiller 

Stampede EDF 
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Small Grain Growth Stage 

wheat/barley/oats; Emergence to boot stage 

wheat/barley/oats; 3-leaf to boot stage 

wheat/oats; 2- to 4-leaf stage, barley 2- to 3-leaf stage 

wheat/barley/oat; 3-leaf stage 

wheat/barley; Tillering to jointing stage 

wheat/barley; 2-leaf stage before flag leaf visible 

wheat/barley; 2-leaf stage until jointing 

wheat/barley/oats; 3-leaf until boot stage 

wheat/barley/oats; tillering until boot stage 

wheat/barley; 2-leaf stage to jointing 

wheat/barley; before flag leaf emergence 
hard red spring wheat; see label for variety restriction 

wheat; 3-leaf until jointing (6-leaf stage) 

wheat; until boot I barley; before tillering 

wheat; tillering (3- to 4-leaf) until jointing 

wheat; 3 leaf until jointing (6-leaf stage) 

wheat; until boot barley; before tillering 

wheat; tillering (3- to 4-leaf) stage 

wheat; 2- to 5-leaf stage I barley/oat; 2- to 4-leaf 

Beverly R. Durgan 
Extension Weed Scientist 

Weed Growth Stage 

Until 4-leaf stage or 2" tall 

Until 8-leaf stage or 4" tall 

2- to 3-leaf stage 

Until4" tall 

Until4" tall 

Until4" tall 

Until4" tall 

Until4" tall 

Until4" tall 

1- to 4-leaf wild oats 

3- to 5-leaf wild oats 

1- to 4-leaf wild oats 

1- to 4-leaf wild oats 

2-leaf to 2-tiller stage 

2-leaf to 2-tiller stage 

1- to 4-leaf stage 

2-leaf to 2-tiller 

1 to 3-leaf stage 
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Dia/U 
Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes. plant 
diseases, insects and wildlife associated with the home environment. Calls from the public are taken at 
1-900-988-0500 weekdays. A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Spring-Flowering Bulbs 
Despite deep snow cover this winter, which usually pro

tects bulbs, tulips and daffodils have been disappointing. Many 
early bloomers were irreparably damaged by the April cold 
snap; others suffered from an assortment of problems that 
occur annually, due in large part to the care they've received. 
If your bulbs were sparse this year, or badly damaged by April's 
hard frost, don't expect them to come back better next spring. 
Instead, plan to replace them with fresh new bulbs this com
ing fall. And, avoid these mistakes: 

• Planting where there isn't enough sunlight. Though daf
fodil foliage hangs around a long time, most spring bulb 
foliage is short-lived. That means they need to pick up plenty 
of sunlight for photosynthesis/food production in a relatively 
short period of time. The sunnier the location, the more food 
these plants can store for the following year. 

• Planting in poorly-drained soil or low-lying areas where 
water puddles after heavy rainfall. Because bulbs are 
mostly fleshy stem tissue (roots form at the base of the bulb; 
the bulb itself is not a root), they are prone to rotting when 
kept too moist. Prepare your bulb bed by digging soil sev
eral inches deeper than where you intend to plant, then 
amending the soil with well-rotted compost. You can also 
compensate to some degree by not planting bulbs as deeply, 
but then they're more vulnerable to problems associated with 
winter cold and exposure. 

• Removing foliage too soon after blooming. Don't become 
impatient in your quest to "tidy up" the garden or replant 
the area. The longer you can keep that foliage healthy, the 
better your bulbs' prospects for the following year. In fact, 
it's a good idea to fertilize them, using a liquid or granular 
product- whichever is easier- while foliage is still green. 

• Interplanting with moisture-demanding annuals. Unless 
your soil is very sandy, this can be a real problem. If you 
interplant fading bulbs with flowering annuals, pick ones 
with modest moisture demands. Marigolds, petunias, moss 
roses, vinca or creeping zinnia are a few possibilities. They 
like the same sunny grow~ng.conditiWl&as your ~prillg.bulbs, 
but caring for them won't keep the soil constantly saturated. 

Deborah L. Brown 
Extension Horticulturist 

Reports of Ash Anthracnose 
Over the last several days we have received numerous 

samples of ash anthracnose. This disease causes irregular 
shaped spots on the leaves of ash trees and causes them to be 
prematurely shed. Ash anthracnose is favored by cool, wet 
weather and last week's rains in southern Minnesota were 
sufficient to cause infections. 

This disease adds insult to injury. Green ash is one of the 
species of trees that have been observed leafing out poorly 
this spring (see last week's Crop News article by Deborah 
Brown). Defoliation by anthracnose of these previously dam
aged trees is a major concern. Chemical control may be war
ranted on severely damaged trees. Several fungicides are avail
able for the control of ash anthracnose. 

Entomology Notes 

Peter Bedker 
Dial U Plant Pathologist 

Ash plant bug -Damage from this insect is being noticed. 
It appears as a stippled, whitish or yellowish discoloration on 
the upper surface of leaves. This damage is cosmetic, affect
ing only the appearance of ash. 

Spittlebugs - Spittlebugs are evident on garden plants. 
They produce a whitish foam that surrounds their bodies while 
they feed. If you wipe away this 'spittle', you find yellowish 
or greenish insects. Usually numbers are not large enough to 
cause significant injury. Crushing and removing these insects 
is the only necessary control. Insecticides are not effective 
because they do not penetrate the spittle mass. 

Insect and mite galls-We continue to receive calls about 
insect and mite galls, including viburnum velvet gall, maple 
spindle gall, cynipid wasp gall on white oak, and a bladder
like gall on hollyhocks. Galls are rarely injurious to trees and 
shrubs. Control is not effective once galls are seen. 

Blackheaded ash sawfly - We received a sample of 
blackheaded ash sawfly dainage. The larvae included with the 
sample was about 2/ 5 inch long, small enough to make treat
ing the tree worthwhile. In most cases, trees and shrubs can 
tolerate sawfly feeding. If control of sawflies is needed, it is 
most effective to spray them when they are less than V2 their 
full grown length (~ V2 inch long). Effective insecticides in
clude insecticidal soap, acephate (Orthene), malathion, car
baryl (Sevin), and diazinon. 

Four-lined plant bugs - These bugs should be hatching 
.soon{ifthey . .hm!en~.t already.). 'Their damage appears as small, 
brown, round, concave discolorations. Four-lined plant bugs 
feed mostly on perennials. Damage is usually cosmetic. If 
treatment is desired, control is most effective when injury first 
appears.Acephate (Orthene), malathion, carbaryl (Sevin), and 
diazinon are effective insecticides. 

See FS-1 009, Insect and Mite Galls and F0-6703, Saw
flies of Trees and Shrubs. 

Jeffrey D. Hahn 
Asst. Extension Entomologist 
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Are Cutworms Lurking in Your Fields? 

Despite early kickoff to spring planting, we;ather condi
tions through much of April and May prevented black 
cutworm migration into Minnesota. The risk of black 
cutworm this spring is remote. 

Numerous weather systems trekked across the state, 
but southerly flows of warmer air into Minlflesota were 
too brief for significant moth migration. Meanwhile field 
work progressed nicely. Since black cutwonn moths are 
primarily attracted to crop and weed residue to lay eggs, 
rapid progress in com planting has essentially removed 
most corn fields from being prime egg laying sites. Mean
while corn emergence and more rapid growth as tem
peratures warm will allow corn to outgrow cutworms 
from late arriving flights. 

Many other cutworms attack crops in Minnesota, 
such as dingy, sand hill, dark-sided, cllaybacked, 
redbacked, and glassy. These cutworms overwinter as 
eggs or small larvae and typically cause problems ear
lier than migratory relatives like the black cutworm. 
While a lot of emphasis is placed on black cllltworm be
cause it's fairly destructive, don't overlook possible in
festations by these "local" cutworms. They should be 
active now. 

Monitor all crops for stand problems in 1the first 2-3 
weeks after emergence. Early detection of stamd loss and 
prompt diagnosis of cause provides the best opportunity 
to apply corrective measures (e.g. rescue applications of 
insecticides for cutworms) or make replant: decisions. 
While foliar feeding can be obvious, the primary con
cern is stand loss. Foliar feeding merely indicates that 
cutworms are present and the field should be watched 
more closely. 

Crops differ in their vulnerability to cutworm feed
ing and response to stand loss. Vulnerability depends on 

position of cutting relative to the growing point. After 
emergence, sunflower, dry beans and soybean have their 
growing point above ground and are more vulnerable to 
being cut below the growing point. Com has its growing 
point below ground until the fifth leaf stage and is less 
likely to suffer stand loss from cutworms feedin at the 
soil surface. 

In contrast to individual plant vulnerability, com 
compensates very little so stand loss translates directly 
to yield loss while soybean and sunflower compensate 
quite well for stand loss. Bottom line? Keep a close eye 
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Cutworms I continued 

on all emerging crops. Monitor stand and feeding be
havior closely if cutting activity is detected. 

What kind of stand loss warrants rescue insecticide 
aplications? These thresholds provide a rough guide for 
when it might be worth spraying: 

Crop Action Threshold 

Corn 3-5% 

Soybean 25% 

Sugarbeets 5% 

Sunflower 25% 

To maintain yield potential, stand loss should not be 
permitted to exceed these thresholds in every area of the 
field. Scout the whole field and spot-treat, if warranted, 
but make sure cutworms are still present. 

If insecticide application seems prudent, what are 
the insecticide options? The accompanying table shows 
various options for several crops. Pyrethroid insecticides 
(Ambush, AsanaXl, Baythroid, Pounce, Scout Xtra, 
Warrior) , where labeled, provide superb cutworm con
trol irrespective of soil moisture conditions or crop stage. 
Lorsban at 2 pt/acre provides equivalent control but at 
slightly higher cost. Pyrethroids should not be 
incroporated into the soil after application while Lorsban 
activity may be slightly enhanced by incorpor~tion un
der dry soil conditions. Rescue applications are gener-

Insecticide Rate Per Acre Corn 

Ambush 2E 6.4 fl. oz X 

Asana XL 5.8 fl. oz X 

Baythroid 2E 0.8 fl oz 

Lorsban 4E 1-2 pt X 

Pounce 3.2E 4fl oz X 

Sevin XLR Plus 2-3 pts X 

Warrior 1E 1.9 fl oz X 
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ally not very effective against subterranean cutworms 
(e.g., glassy cutworm). 

Can rescue applications of insecticide be tank-mixed 
with postemergence herbicides? Most can be, but basic 
precautions are warranted. Read insecticide and herbi
cide labels. Some tank-mixes or even sequential appli
cations can pose risks for crop injury. For example, you 
should avoid application of organophosphate (OP) 
insecticides such as Lorsban in tank-mixes or in sequen
tial application with some sulfonyl ureas (SU) herbicides. 
In other cases, .oils. that emulsify the insecticide will 
accentuate herbicide activity. Ask yourself whether the 
timing is appropriate. The timing demands of the 
pest:pesticide combinations may not coincide. A rou
tine inclusion of an insecticide in tank-mixes with 
postemergence herbicide, without field verification of 
cutworm, hop vine borer, or stalk boer activity, is gener
ally not warranted in Minnesota. 

If a field was treated with a soil insecticide for corn 
rootworms, can you expect cutworm control too? Soil 
insecticides vary considerably in their protection against 
cutworms. Aztec, Force and Lorsban provide the best 
protection. Fortress and Dyfonate suppress cutworms 
while Counter and Thimet offer little protection. Even 
with Aztec, Force, and Lorsban, heavy infestations may 
still cause some stand loss. Band applications generally 
provide better control than in-furrow applications. 

Is Bt corn protected from cutworm activity? NO! 
Current Bt corn hybrids are susceptible to cutworm at
tack and should be scouted like any other corn hybrid. 

Soybean 

X 

X 

X 

X 

X 

X 

Ken Ostlie 
Extension Entomologist 

Sugarbeets Sunflower 

X 

X 

X X 

X 

X X 



Nitrogen and Spring Wheat Production 

Nitrogen fertilizer was applied last fall to a high per
centage of acres seeded to spring wheat in 1997. Now 
that excess water has disappeared from all but a few 
fields, many growers are asking if nitrogen from fertil
izer applied last fall was lost this spring. 

Considering the two potential causes for nitrogen 
loss (leaching, denitrification), any potential loss of ni
trogen from non-sandy soils would be lost through the 
denitrification process. In order for nitrogen to be lost 
by denitrification reaction, it must be in the nitrate 
(N03)form in the soil. If ammonium (NH4) nitrogen (82-
0-0, 46-0-0) was applied late last fall, after soil tempera
tures dropped below 50" Fahrenheit, the NH4-N prob
ably had not converted to N03-N this spring when soils 
were flooded. So, potential for nitrogen loss from these 
fields is low. 

There are three conditions needed for the denitrifi
cation reaction to take place. These are: 1) saturated soil, 
2) soil temperatures above 55-60°F, and 3) a supply of 
organic matter. Soil temperatures were not above 55-

60°F when they were flooded. Even though nitrogen may 
have been present in the nitrate form, probability for loss 
is low. 

Although not a recommended practice, some nitro
gen fertilizer may have been applied to sandy soils. There 
may have been leaching of nitrate-nitrogen from these 
soils. 

A soil test for nitrate-nitrogen is not a reliable tool 
for estimating nitrogen loss. An actively growing spring 
wheat crop will probably provide the best indication of 
nitrogen loss. Plants that have a light green color may 
be showing some nitrogen deficiency. If other potential 
causes of a light green color are eliminated from con
sideration, some in-season application of nitrogen fer
tilizer might be justified. If liquid N (28-0-0) is used, 
keep applications in the range of 40 lb. N per acre. 

George Rehm 
Extension Soil Scientist 

European Corn Borer Update 

Beginning next week, Degree-day summaries for Euro
pean Corn Borer will be provided to assist you in track
ing ECB development, timing your field scouting activ
ity, etc. In cooperation with Dharma Sreenivasm, MDA, 
a statewide light-trap network will also be coordinated, 
with primary emphasis on summarizing ECB moth catch 
counts for 12-15 Minnesota locations. As in 1996, this 
information will be availahle on our VegEdge WWW 
site at: <http://www.mes.umn.edu/-vegipm >as well 
as via DTN. 

For those with WWW access, the ECB/Degree-day 
site for Minnesota and Wisconsin will be automatically 
updated each day, and available at: 

< http:/ /bob. soils. wisc.edu/wimnext/euroborer.html >. 

As expected, the rather cool weather this spring has 

slowed ECB development considerably, especially com
pared with the past four years. According to the Wiscon
sin model (modified base 50" Fahrenheit), most of south
ern Minnesota is now at approximately 300 degree-days, 
with first moth emergence expected next week (at 375 
degree-days). This agrees well with what we are cur
rently seeing in the field with about 25% pupation of 
surviving overwintering larvae in both the Rosemount 
area and in southwestern Minnesota (via Bruce Potter). 

Note that all individuals monitoring light traps this 
year, should have their traps up and running as soon as 
possible. 

Bill Hutchison 
Extension Entomologist 
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DIALU 

Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant 
diseases, insects and wildlife associated with the home environment. Calls from the public are taken at 
1-900-988-0500 weekdays. A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Unusual Spring Weather Affects Plant 
Diseases 

We are experiencing an unusually cool, dry spring 
throughout much of Minnesota. Average temperatures 
for the 30-day period from April 28 to May 27 are from 
5-7 degrees Fahrenheit below normal. Precipitation for 
the same 30-day period, again for much of Minnesota, 
is 20-80 percent of normal expectations. 

If this pattern continues, we can anticipate little dam
age from many of the common spring-time foliage dis
eases of trees and shrubs. Diseases such as ash and oak 
anthracnose, cedar-apple rust, oak and poplar leaf blis
ter, and poplar shoot blight are favored by cool, wet 
springs. 

Soil temperatures are also below normal. As a result 
damping-off may be a greater problem in home gardens 
this year. Damping-off refers to sudden death of plant 
seedlings due to attack by fungi and affects seeds and 
seedlings of many plants. Disease development is fa
vored by cool, wet soils. 

In colder garden soils it is important to avoid exces
sive watering. Frequent sprinkling keeps the soil sur
face too moist and promotes the growth of damping-off 
fungi.Alternatively when watering, fully saturate the soil 
and then allow the soils to dry almost to the point at 
which the seedlings begin to wilt before watering again. 
In addition, treating seeds with fungicides such as cap
tan or thiram will reduce losses due to damping-off. 

Peter Bedker 
Dial U Plant Pathologist 

Sanitation Still Key to Control Dutch Elm 
Disease Losses 

Identifying and removing diseased elms in a timely 
manner is still key to controlling losses due to Dutch 
elm disease. Wilting leaves are often the first symptom 
of disease. Typically, these earliest symptoms occur about 
the time when elm leaves have fully expanded. 

In the Twin Cities metropolitan area we can antici
pate the first symptoms of Dutch elm disease in approxi
mately two weeks. If the disease is detected early, it is 
possible to save trees by eradicative pruning and injec
tion with systemic fungicides. 
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Peter Bedker 
Dial U Plant Pathologist 

Avoid Wounding Oaks in May and June 
Oak wilt is a serious disease of oaks in the south

eastern quarter of Minnesota. This disease is spread over
land by sap-feeding (picnic) beetles. To avoid this dis
ease, oaks should not be wounded or pruned during the 
period from April 15 to June 30. Wounds made during 
this period should be treated immediately with latex paint 
or some other non-toxic wound dressing. 

Insect and Mite Galls 

Peter Bedker 
Dial U Plant Pathologist 

We have started receiving our first reports of galls 
in trees and shrubs. Galls are abnormal plant growths 
induced by insect or mite feeding (other organisms such 
as bacteria, fungi and viruses can also cause galls). Call
ers have described maple bladder galls and hackberry 
nipple and blister galls. We also examined a sample of 
spruce midge gall. 

There are many types of galls found on various plant 
parts including leaves, stems, buds, branches and flow
ers. In some cases, galls can be confused for diseases or 
other problems. Most woody plants get at least a few 
galls. We commonly find these growths on oak, maple, 
hackberry, rose, spruce and ash. 

Despite their appearance, galls do not seriously in
jure trees and shrubs. Plants easily tolerate the galls' pres
ence. Once galls are seen, it is too late for control. See 
FS-1009, Insect and Mite Galls (text only) or F0-6704, 
Insect and Mite Galls in the Landscape (with photos). 

Jeffrey D. Hahn 
Asst. Extension Entomologist 

Some Shade Trees Leafing Poorly 
Reports are coming into Dial U about a number of 

shade trees that are leafing out poorly this spring. Most 
are green ash, elms or silver maples, though we did also 
recently hear about a linden and some Norway maples. 
The trees appear to be leafing out in sporadic tufts to
ward the ends of branches and scattered here and there 
throughout the trees. A beautiful large oak tree in front 
of the University golf course, just west of the St. Paul 
campus, leafed out late in spring of '96 and is barely 
leafed out at all this year! 



DIAL U I continued 

Upon closer examination of some green ash, the pri
mary buds can be seen to be dead, and new growth is 
arising from secondary buds, if at all. In the case of trees 
that leaf out early, such as silver maple and elm, the buds 
may have been killed as they were coming out of dor
mancy in early April when our region's temperatures 
dropped so dramatically. Green ash presents more of a 
puzzle; it's not a tree that begins early growth, so buds 
should not have been vulnerable at that time. 

Regardless of the cause, there's little to do but wait 
to see how much foliage these trees continue to put on 
as time goes by. In parts of the state where rainfall has 

been deficient (and there are many, including the Metro 
area), we are suggesting that people get out the sprin
klers. They should soak the soil from close to the trunks 
of these slow-leafing trees out twice as far as their 
branches reach, every week to week and a half UNLESS 
we get into a rainier weather pattern. 

The additional watering will not provide a "magic 
cure" but will at least help to alleviate further moisture 
stress by soaking the trees' feeder roots in the top foot or 
so of soil. 

Deborah L. Brown 
Extension Horticulturist 
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Dial U is a user-fee telephone diagm1stic clinic for calls and samples related to gardening, Landscapes, plant 
diseases, insects and wildlife associated with the home environment. Calls from the public are taken at 
1-900-988-0500 weekdays. A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Wasps and Bees 
Wasp and bumble bee queens have be !n active es

tablishing new nests. Wasps and bumble bees are annual 
insects which means that colonies do not live more than 
one year. The only survivors from last year's nests are 
queens. They do no reuse old nests but Cfjmstruct new 
ones. If you find wasps or bumble bees nc~sting in the 
ground, you can kill them with a soapy wate:r solution or 
an application of carbaryl (Sevin) dust. Be sure to plug 
the hole once you are sure all wasps or be.es are dead. 
Inspect around the house and spray any nests that queens 
may be constructing. 

Ground-nesting bees are still commonly seen. A type 
of andrenid bee, they prefer dry, exposed sites. These 
small bees rarely sting. Try to discourage ground-nest
ing bees by watering the area of the nests.Andrenid bees 
are important pollinators and should be preserved. See 
F0-3732, Wasp and Bee Control. 

Jeffrey D. Hahn 
Asst. Extension Entomologist 

Garden and Orchard Insects 
Gardeners have noticed holes in stems of rhubarb 

and wilting leaves. This appears to be due to rhubarb 
curculio. This insect is a dark colored wee:vil, about Y2 
inch long, with a conspicuous snout. It damages rhu
barb by puncturing stalks and laying egg.5 into them. 
However, the larvae feed and develop on curly dock, 

which is also sometimes known as wild rhubarb. Hand
pick and destroy any adult weevils you find. Also de
stroy any curly dock plants growing nearby. 

A reminder that the best timing to manage plum 
curculio on apples is a treatment at petal fall (when about 
3/4 of the petals have dropped), with a second spray be
ing applied 10 ,days later Use diazinon or malathion + . m~~ ·See F0-0675, Home Fruit Spray Guide. 

\l QOC' ' Jeffrey D. Hahn 
Asst. Extension Entomologist 
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Landscape Insects 

First mines of birch leafminers were spotted at the 
beginning of the week. Check individual trees as mines 
may appear at different times. See FS-6134, Birch 
Leafminers. 

Although Eastern tent caterpillars have been active 
for a couple of weeks (some will even be done feeding), 
some have just hatched recently. This difference in hatch
ing time is probably due to the cool spring. Recently 
hatched cankerworms were seen recently on ash. Can
kerworm damage on linden was noted last week. See 
FS-0876, Spring and Fall Cankerworms. 

Although not yet verified, European pine sawfly lar
vae should be out (or out soon). They are particularly 
found on mugho pine. See F0-6703, Sawflies of Trees 
and Shrubs. 

Pine needle scale crawlers should be out. Hold a 
white paper plate or white sheet paper underneath an 
infested branch. Shake it and watch for the reddish crawl
ers on the white surface to verify their presence. See 
F0-1 019, Scale Insects of Trees and Shrubs. 

Miscellaneous 

Jeffrey D. Hahn 
Asst. Extension Entomologist 

Carpenter ants continue to be our #1 question. See 
F0-1015, Carpenter Ants. 

Black flies are still noticeable and can be very abun
dant in some areas. 

Jeffrey D. Hahn 
Asst. Extension Entomologist 

Serious Winter Injury to Lawns 
Lawns throughout Minnesota and much of Wiscon

sin have taken a real beating this year. And there wasn't 
much anyone could have done to prevent it. Even the 
commercial sod growers have lost a lot of grass that had 
been planted late summer/early autumn and went into 
winter looking good. 

Our first snowfall was wet and heavy, creating al
most an icy "cap" over the grass. It was followed by lots 
more snow that didn't melt off until way into what we 
normally consider spring. Needless to say, we had lots 
of snowmold. We also lost grass where melting snow 
ponded and sat on the lawn for a prolonged period. 

Some grass was killed when we had that extreme 
drop in temperature (8 degrees in the Metro area) in early 
April, just as lawns were beginning to come out of dor
mancy. Since many lawns had gone into dormancy un
der droughthy conditions they had not stored a good sup-
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ply of food reserves in their roots. When they were hit 
by that unexpected cold snap, they just didn't have the 
wherewithal to bounce back and send up new growth. 

Regardless of what killed the grass, or whether you're 
looking at patches of browned out dead lawn or huge 
dead areas, the course of action now is to scruff the soil, 
rake off much of the dead debris and reseed. You can't 
just scatter grass seed on top of the dead grass; it has to 
reach loose, receptive soil. For more specific details see 
Extension fact sheetAG-F0-3914, Lawn Renovation, by 
Allen, Mugaas and White. 

Deborah L. Brown 
Extension Horticulturist 

Timely Diagnosis of Plant Pests Often 
Depends on Properly Prepared Samples 

Uncontrolled plant pests occasionally cause signifi
cant damage. The keys to control are to recognize prob
lems early and to have them diagnosed in an accurate 
and timely manner. Frequent monitoring will help you 
identify problems early. Careful observation of the signs 
and symptoms will aid in the diagnosis of the problem. 

Through experience most observers can learn to ac
curately diagnose many of the common pests such as 
black spot of rose, Colorado potato beetle, and apple 
scab. Yet occasionally, most observers will need assis
tance in identifying some of the less common pests of 
plants. Public sources of assistance in Minnesota include: 
Dial U, the Plant Disease Clinic, local county extension 
offices and master gardeners. 

Dial U is a fee-based service provided by the Uni
versity of Minnesota. We specialize in providing timely 
and accurate information to the general public regard
ing their plant, insect, plant disease, and wildlife ques
tions. The Plant Disease Clinic, also a fee-based service, 
provides an expanded list of diagnostic services for the 
identification of plant diseases for primarily commer
cial growers. 

The quality of the diagnosis is dependant on the qual
ity of the information and sample provided. Therefore, 
when requesting diagnostic assistance you must provide 
the best information and sample possible. Often this is 
the only information that the diagnostician has from you 
to work with. 

Use the following checklist to guide you in provid
ing information to the diagnostician: 

• Your name, address, and daytime telephone number. 

• Type of sample. Dial U accepts samples for both insect 
and plant identification and for the diagnosis of plant 
problems. 

• Identification of plant. If possible provide the com
mon name and cultivar or variety. 
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• Site history. Important information includes: the age 
of the planting, location (e.g. home landscape, garden, 
roadside, houseplant), exposure (e.g. sun, shade), soil 
type and cultural practices (e.g. watering, fertilizing, 
mulching, and pesticide use). 

• Problem description. Important information includes: 
distribution on the site (e.g. scattered or entire plant
ing, association with terrain), parts of plant affected 
(e.g. leaves, stem, branches, flowers, fruit or roots), 
distribution within the plant, weather prior to symp
tom development, when did symptoms first appear, and 
finally the subsequent symptom development. 

Quality samples are critical to obtaining an accurate 
diagnosis. For plant identification, submit a sample that 
is adequate for identification. An entire plant (including 
roots) with flowers or fruit makes an ideal sample. For 
woody plants the minimum sample is a shoot (twig) with 
at least two years of growth, preferably with leaves at
tached. Include flowers or fruit if present. Single, de
tached leaves are rarely adequate for identification. 

Samples for problem diagnosis should include liv
ing plant material. If possible include several samples 
that show a progression of symptoms from mild to se
vere. For small plants, submit the entire plant. For larger 
woody plants submit samples that include the transition 
zone between healthy and damaged tissues. Do not send 
dried, rotten or long-dead material for they are usually 
of little diagnostic value. 

When submitting insect samples place the dry in
sects, such as ants or beetles, in small sturdy containers. 
such as film canisters or pill jars. Place soft-bodied in
sects, such as caterpillars, in jars of alcohol. Carefully 
package containers in a box or mailing tube to prevent 
breakage. 

To assure safe arrival of your plant samples to the 
diagnostic laboratory, samples must be properly pre
pared. Remove excess water or dew by pressing the 
sample between dry paper towels or newspaper. Wrap 
each sample individually in an envelop, newspaper or 
paper towels. Never wrap samples in plastic. 

When sending whole plants, gently shake or rinse 
the excess soil from the roots. Before wrapping the en
tire sample, first wrap the roots in dry paper towels to 
prevent contamination of the foliage with soil from the 
root system. Finally place samples in a strong container 
such a corrugated cardboard box that will not crush in 
transit. 

Samples should be collected and mailed early in the 
week. Fresh samples can quickly decompose if left in 
the post office over the weekend. 

Timely and accurate diagnosis is often critical to the 
control of plant pests. Samples arriving in poor condi
tion or with insufficient information can delay diagno
sis. Careful attention given to the collection of samples 
and submitting complete histories will aid in diagnosis 
and prevent unnecessary delays. 

Peter Bedker 
Dial U Plant Pathologist 

5123197- page 83 



MINNESOTA ExTENSION SERVICE 

UNIVERSITY OF MINNESOTA 

COLLEGE OF AGRICULTURAL. FooD. 
AND ENVIRONMENTAL SCIENCES 

Produced by the Educational Development System, Minnesota Extension Service. 
The information given in this publication is for educational purposes only. Reference to commercial products or trade names is made with the 

understanding that no discrimination is intended and no endorsement by the Minnesota Extension Service is implied. 
This material is available in alternative formats upon request. Please contact your Minnesota County Extension Office, or, outside of Minnesota, 

contact the Distribution Center at (612) 625-8173. 
The University of Minnesota, including the Minnesota Extension Service, is an equal opportunity employer. 

Department of Plant Pathology 
University of Minnesota 
495 Borlaug Hall 
St. Paul, MN 55108-6030 

S~ PAUL CAMPUS DOCUMENTS 
DOCUMENT DEPARfMENT 
ST PAUL CE~TRAL Li3RARY 
SAINT PAUL CAMFUS 

za · .. ·· ··· · · ·· ·· · ·· · ·· ·· · ··· seJdwes pe1ede1d AfJedoJd uo spuedea ueyo SJSed JU'8fd ;o stsouf5eta AJeW!.l 

za ··· · · ····· ··· ···· · · · ·· ····· · ···· ·· ····· ····· ··· ···· ····· ····· ······· ················· ············ ······· suMe7 OJ AJn[uJ JeJU!M snotJes 

Z8 · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·· · · · ·· · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · ·· · ·· ·· · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · snoeuel/e::Jstvv 

Z8 · ···· ·· · ··················· ··· ·· ······· ··· ·· ·········· ····· ···························· ·········· ·············· ··· ······· ·· SJ::JeSUJ ede::Jspue7 

t8 ··········································································································· SJ::JeSUf pJelj::JJQ pue uepJef) 

t8 ······························································································································ seeg pue sdseM 
n Jeta 

L66~ 'E~ AVW SM8N dOJ:J BlOSaUUJW 3nSSI SIH! Nl 



From the 
Crops System Team 

of the 
Minnesota Extension Service 

Potash for Alfalfa 

There's ample evidence to show that potash fertilization 
is needed for alfalfa production when soil test levels for 
potassium are in the very low (less than 40 ppm), low 
( 40 to 80 ppm), and medium (80 to 120 ppm) ranges. 
Many of the fields in southeastern Minnesota and many 
of the sandy soils have soil test values for potassium 
that fall into one of these ranges. 

In Minnesota, potassium chloride (0-CI-60) is nearly 
always used to supply needed potash. Potassium sulfate 
is another possible source, but is usually more expen
sive. There are also some people who claim that the use 
of 0-0-60 is harmful for alfalfa production and should 
not be used. 

Past research trials in various states have shown that 
both sources (potassium chloride and potassium sulfate) 
have an equal effect on crop yields. A trial was also es
tablished in Minnesota to compare the effect of these 
two sources on production of alfalfa grown on a sandy 
soil under irrigation. 

The study was conducted at the Irrigation Center at 
Staples. The potassium sources along with adequate 
amounts of phosphate and sulfur were broadcast on an 
established stand in early spring. The total 1996 dry 
matter yields using either supplement were similar. The 
soil test forK at this site before the application of treat
ments was 80 ppm. The alfalfa was harvested three times 
during the growing season. 

The application of 50 pounds ~0 per :acre produced 
a yield increase of 0.4 ton of dry matter per acre. The 
value of this increase is more than enough to pay for the 
applied potash. Both potash sources had an equal effect 
on yield, and the potassium chloride (0-0-60) had no 

Treatment 

Control (no Kp applied) 

50 lb. Kp!acre (0-0-60) 

50 lb. Kp!acre (potassium sulfate) 

4.3 

4.7 

4.7 

negative effects. These results, supported by results of 
similar studies done elsewhere, show that use of 0-0-60 
has no negative effect on crop production. 

Forage quality measurements also showed that both 
potash sources had an equal effect on the quality of the 
forage produced. 

George Rehm 
Extension Soil Scientist 
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Minnesota Spring Weather Has Struck 

A record low temperature for May 13 was recorded at 
the Southwest Experiment Station in Lamberton. Air 
temperatures remained below freezing for several hours 
and dipped as low as 21.7 degrees Fahrenheit. Fortu
nately, winds were calm. Low relative humidity limited 
visible frost. 

A natural question that arises in the aftermath of this 
cold spell is whether this unusual cold spell has done 
any damage to the various crops. Crop damage depends 
on several factors. These include air temperature, tem
perature at the crop's level (near the soil surface at this 
time of year), the duration of freezing temperatures, sen
sitivity of the crop species to cold temperatures and 
whether the growing point of the crop is protected or 
exposed. 

Plants not yet emerged should be protected by 
warmer soil and the frost should have no effect. Early 
planted com may have emerged but the growing point 
for com remains below ground and protected until the 
5-6 leaf stage. Therefore, the development of additional 

leaves should be unaffected. New leaves may have a 
somewhat difficult time unfurling when a lot of frost 
killed tissue is present. Generally, frost damaged com 
seedlings do fine and should be left alone to recover. 
There should be no yield loss in com due to this cold 
period. 

The growing point for emerged broadleaf crop leaves 
is between the cotyledons and exposed. The plant will 
die if this tissue is killed since it will be unable to pro
duce new leaves. Sugarbeets, soybeans and alfalfa that 
had emerged by May 13 should be examined, especially 
in low areas and areas with heavy residue. The plant will 
not recover if the growing point is dead. 

I don't believe many soybean fields had emerged by 
the date of the frost, and the new seeding alfalfa stands I 
have seen or heard about seemed to have made it through 
the frost okay. I have, however, heard reports of losses 
to sugarbeet stands. 

Bruce Potter 
/PM Specialist 

Orange Wheat Blossom Midge Update 

North Dakota State University's Phil Glogoza and Mike 
Weiss have started monitoring the development of Or
ange Wheat Blossom Midge for 1997. Based on experi
ences from last year, the growing degree day model 
worked excellent in predicting emergence and peak ac
tivity. Using the growing degree day models of both 
OWBM and wheat, Glogoza and Weiss have predicted a 
window of planting with an increased risk for OWBM 
damage because the development of the wheat and the 
OWBM would be synchronized and peak activity would 
be expected during the susceptible stage of the wheat 
crop. 

According to their model, wheat planted between 
200 and 600 accumulated degree days would be at risk. 
The degree day units recorded in several areas as of May 
13 are noted in the accompanying table. 

The fact that we have crossed, or soon will be cross
ing the 200 accumulated degree days should not stop 
you from planting wheat. Delaying planting until we pass 
600 accumulated degree days is not a smart idea as late 
planting shortens the growing season and increases the 
risk for frost damage in the fall. Instead, you should use 
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Accumulated degree days for Orange Wheat Blossom 
Midge on May 12, 1997 (base 40° F). 

Fargo 282 

Perley 188 

Hillsboro 190 

Eldred 176 

Warren 149 

Stephen 143 

the knowledge and anticipate the OWBM, scouting these 
fields first, especially if wheat was the previous crop. 
Although the model tries to predict emergence and ac
tivity, nothing substitutes for scouting in the field to de
termine whether using an insecticide is warranted to 
avoid economic damages. 

Jochum Wiersma 
Small Grain Specialist 
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Black Flies 

We are starting to receive calls about black flies, also 
known commonly as gnats. We are also aware of areas 
in Wisconsin and Indiana that have been plagued by these 
insects. 

Black flies are small (1/zo inch), robust, dark-colored 
insects. As young larvae, they live in rivers. Once ma
ture, they fly in search of animals, including humans, to 
bite. 

Black flies occur all summer. The species most an
noying to people occurs during spring and fortunately 
has just one generation a year. People vary in their reac
tion to black fly bites. Some experience very mild symp
toms while others are very sensitive and can develop 
large, red welts at the bite site. 

There is no guaranteed way to completely protect 
yourself from black flies. You can minimize bites by 
avoiding times and areas when black fly are numerous. 
They are most active at dawn, dusk, on cloudy days and 
on calm days. You are also less likely to be bit when it is 
sunny and windy. 

You can try using insect repellents containing DEET 
(N,N,-diethyl-m-toluamide). Unfortunately, DEET is not 
always effective in repelling black flies. You can also try 
wearing protective clothing, like long-sleeved shirts and 
long pants. Some even wear a veil over the head to pro
tect themselves. The worst of the black fly season oc
curs from May until mid-June. 

Entomology Landscape Notes 

Birch leafminer -Adults have been reported recently. 
Their presence will vary from site to site. depending on 
when they are active and when they lay eggs into birch 
leaves. Watch carefully for signs of first mines. If treat
ment is necessary, spray foliage with acephate (Orthene) 
or dimethoate (Cygan). 

Eastern tent caterpillars - These caterpillars have 
been active. They are easy to identify because they build 
their webs in the crotches of trees. You can control them 

by pulling out their tent during the evening or on cloudy 
days when the caterpillars are inside their webbing. You 
can also spray the foliage with one of the following: 
Bacillus thuringiensis, insecticidal soap, acephate 
(Orthene), malathion, carbaryl (Sevin), or diazinon. 

Pine needle scale crawlers - Be on the look out 
for pine needle scale crawlers in southern Minnesota. 
Their appearence will be about a week later in central 
Minnesota, and two weeks later for northern areas. Verify 
their presence by holding a sheet of white paper under
neath an infested branch and shaking the branch. If you 
see reddish 'bugs', you know crawlers are active. 

White grubs-We still are getting calls on white grubs 
in lawns. Most white grubs were in their third year of 
development last year and are maturing into June beetles 
this spring. There is no control for white grubs in those 
cases. 

Carpenter ants - Carpenter ants continue to be a 
common worry this spring. Because there are other ants 
that may be similar to carpenter ants, have unknown ants 
identified by an expert so you can be sure of the most 
effective control. 

Pruning Shrubs 

Jeffrey D. Hahn 
Asst. Extension Entomologist 

There is some confusion about the best time to prune 
landscape shrubs. When shrubbery is grown primarily 
for its foliage rather than for showy flowers, prune it in 
spring before new growth expands. Shrubs in this cat
egory include alpine currant, barberry, buckthorn, 
buffaloberry, burning bush, dogwood, honeysuckle, 
ninebark, peashrub, sandcherry and sumac. 

If these shrubs form a hedge, be sure to prune so 
they're broader at the base than on top. This allows sun
light to reach the lower branches, helping them retain 
leaves and avoid a "leggy" appearance. 

Shrubs that bloom on new growth may be pruned in 
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spring, before any growth begins. Most should be pruned 
to the first pair of buds from the ground. Common ex
amples include late-blooming spireas, smooth hydran
geas and clematis vines. Hardy shrub roses may also be 
pruned back quite early, but not as heavily as the others. 
Instead, only remove some of the oldest, woodiest stems 
to just above the ground. 

Early spring bloomers should not be pruned until 
right after they finish flowering. This includes azaleas 
and rhododendrons (minimize any pruning on these), 
chokeberry, chokecherry, clove currant, flowering al
mond and rose tree of China, forsythia, lilacs, magno
lias and early-blooming spireas. 

Deborah L. Brown 
Extension Horticulturist 

Apple Scab is Persistent Disease 

Apple Scab is one of the most persistent diseases of 
apples and crabapples that occurs in Minnesota. Although 
not usually considered life threatening, this disease in
fects leaves and fruits, causing defoliation, reduced yield, 
and lower fruit quality of apples. Repeated defoliation 
can deplete the energy reserves of trees making them 
more vulnerable to other pests. It is possible, however, 
to obtain acceptable control of this disease through plant
ing resistant cultivars, using reasonable cultural controls 
and under certain circumstances employing chemical 
controls. 

This disease is caused by a fungus that overwinters 
on diseased leaf litter. Fungus spores are released from 
this litter in the spring and infect new leaves and flow
ers. These new infections form velvet-like, olive-green 
to gray spots. These spots in turn produce more spores 

page 78- 5/16/97 

that under favorable conditions infect additional leaves 

and fruits. 

Fruit infections form corky, brown spots with cracks 
that often lead to deformed fruit. This disease is most 
severe under conditions of high humidity and moderate 
temperatures in the spring and early fall. 

Apple Scab is controlled by planting disease resis
tant cultivars, collecting and disposing of infected leaves 
and fruits, pruning trees to promote the drying leaves 
and fruits and reduce the opportunity for infection, and 
applying fungicides under circumstances where the other 
measures are not adequate. 

Sometimes acceptable control of this disease can
not be accomplished without chemical intervention. 
There are several fungicides available for the control of 
apple scab. To be effective these fungicides must be ap
plied before significant infection occurs and often need 
to be applied repeatedly. It is essential to control scab 
early in the season, during the period of infection by 
overwintering spores. 

To reduce unnecessary fungicide applications, the 
MinnesotaApple Growers Association, through the Uni
versity ofMinnesotaApple Scab Hotline, provides timely 
information about development of the overwintering 
apple scab spores. The hotline number is (612) 626-1221. 

Apple Scab Hotline reports through May 13 indi
cate that 5% of the overwintering spores were mature in 
leaf litter samples from Fruit Acres Orchard (La Cres
cent, Minn.) and 3% from Pine Tree Orchard (White Bear 
Lake, Minn.). To prevent early infections, spraying 
should begin when spore maturity reaches the 5% thresh
old and should continue at regular intervals until the over
wintering spores are completely discharged or the 
weather becomes unfavorable for infection. 

Peter Bedker 
Dial U Plant Pathologist 
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Vol. 3 From the 
No. 9 Crops System Team 

of the 
Minnesota Extension Service 

Foliar Fertilization of Soybeans ST. PAUL CAMPUS 
LIBRARIES 

There has been some recent interest in applying fertil
izer to soybeans during the growing season. Numerous 
research trials have been conducted in the ]past to evalu
ate several fertilizer management practices for soybean 
production. Foliar fertilization using a mixture of nitro
gen, phosphorus, potassium, and sulfur was one option 
that was thoroughly investigated at several land grand 
universities. The most dramatic results of this practice 
were reported from Iowa State University where four 
applications of a fluid fertilizer supplying a total of 25, 
6, 9, and 1.5 lbs. per acre of nitrogen, phosphate, potash, 
and sulfur, respectively, increased soybean yields by 
about 22 bushels per acre. 

Using the same fertilizer material, several research
ers attempted to duplicate the results report,ed from Iowa 
State. The results of these replications were very incon
sistent and there were few success stories. Results of 
research conducted in Minnesota were typical of those 
reported from throughout the Com Belt. 

Table 1. Response of soybeans grown at Rlosemount to 
foliar fertilization. 

Number of Bu/Acre 

Treatment Applications Yield 

w~rol ~ 

N - P p 5 - Kp * 4 48 

10-34-0 + 28-0-0 +potassium sulfate 4 43 

• Mixture of materials used at Iowa State University. 

Results from research soybeans at the Rosemm.i"nt 
Experiment Station are summarized in Table 1. The fo
liar application of a mixture of N, P, K, and S did not 
increase production when compared to the control. 

The source of nutrients is very important when the 
use of foliar fertilization is considered. In the Iowa State 
University trials, urea supplied the nitrogen; some po
tassium and all of the sulfur came from potassium sul
fate; the phosphate and remainder of the potash needed 
came from potassium polyphosphate. Note that the sub
stitution of 28-0-0 for urea decreased yield. 

There was no soil-applied fertilizer in this 
Rosemount study. The yield reduction measured, when 
28-0-0 was applied to the leaf tissue, was probably the 
results of leaf bum. 

The fertilizer trial, just described, was repeated the 
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Foliar Fertilization I continued 

following year at three locations. The yields are sum
marized in Table 2. 

Yields listed in Table 2lead to the same conclusions 
as from the previous year. The substitution of 28-0-0 for 
urea decreased yields at all locations. There was also no 
significant yield increase resulting from the use of foliar 
fertilization. 

There is general agreement that foliar fertilization 
is not a good substitute for a program based on soil-

applied fertilizers. Application of phosphate and/or pot
ash before planting, when need is indicated by a soil 
test, remains the most reliable management practice for 
soybean fertilization. 

Use of foliar fertilization in soybean production is 
not reliably profitable. This is especially true when 
28-0-0 is substituted for urea as the nitrogen source. 
Therefore, foliar fertilization is NOT a management prac
tice suggested for soybean production in Minnesota. 

George Rehm 
Extension Soil Scientist 

Table 2. Response of soybeans grown at three locations to foliar fertilization. 

Treatment 

Control 

N- Pp5 - Kp- S * 

10-34-0 + 28-0-0 + potassium sulfate 

Number of 

Applications 

4 

4 

* Mixture of materials used at Iowa State University. 

Location and Bu/Acre Yield 

Waseca 

54 

57 

47 

Becker 

56 

53 

48 

Rosemount 

61 

63 

58 

Section 18 Issued for Maxim Seed Piece Treatment in Potato 

On May 8, 1997 the Minnesota Department of Agricul
ture issued a crisis exemption for the use of the potato 
seed piece treatment fungicide Maxim ™. The use is for 
control of silver scurf (caused by Helminthosporium 
solani). 

Maxim Potato Seed Protectant is a product of 
Novartis Crop Protection (formerly Ciba). The product 
is to be used as an integral part of a potato disease man
agement strategy that includes the use of high quality 
seed pieces and the incorporation of appropriate cultural 
practices including crop rotation and timely harvest. 
Maxim Potato Seed Protectant should be applied at a 
rate of 8 ounces of product per I 00 pounds of cut seed. 
It is recommended that the material be applied immedi
ately after cutting using equipment that ensures uniform 
and through coverage of seed pieces. 

Used at the recommended rate, Maxim Potato Seed 
Protectant should also aid in control of seedpiece decay 
caused by Fusarium. Literature provided by the manu
facturer also suggests that Maxim Potato Seed Protectant 
reduces Rhizoctonia stem canker (caused by seedbome 
black scurf). 

As with any seedpiece treatment, safety needs to be 
a consideration. Do not use treated seed pieces for food, 
feed or fodder. Also DO NOT USE ON SEED TO BE 
PLANTED FOR THE PRODUCTION OF SEED. Do 
not store treated seed longer than seven days. Long 
sleeved shirts and long pants should be worn by applica
tors as well as the use of waterproof gloves. 

Roger K. Jones 
Extension Plant Pathologist 

Scouting Early Season Stand Problems in Corn 

Evaluating com stands, or lack thereof, is an important 
task early in the growing season, and stand counts can 
be effectively combined with other early season scout
ing tasks. Follow the recommendations below to help 
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detect and determine the cause of stand losses. 

Scout Early 
Com should be scouted soon after emergence to 



Scouting Corn I continued 

determine if an acceptable stand is present and to detect 
potential problems, such as cutworms, in time to take 
action. When unacceptably low com populations occur, 
the earlier a replant decision can be reached the better. 
Refer to Corn Growth and Development & Management 
Information for Replant Decisions, Minnesota Extension 
Service Publication F0-5700-C, for information to help 
determine when replanting is economically justified. 

Check the Whole Field 
Check com populations throughout the field. Prob

lems tend to develop in portions of the field farthest away 
from the field approach or road. Before entering the field, 
look over the entire field for areas that appear different. 
Check those particularly well when scouting. 

Scout the field with an adequate scouting method 
(X or M patterns work well). Make a close examination 
of plant population in several areas throughout the field. 
A simple drive-by will not be sufficient; only large-scale 
disasters can be detected at 55 mph. Determining the 
cause of missing plants often requires detective work. 

Look for Patterns 
Is the problem throughout the field? Is there a pat

tern to the missing corn? Are individual rows missing or 
emerging erratically? In areas without corn determine if 
seed was planted. In spite of modem electronics, areas 
of a field can mysteriously be planted without seed. 
Check planting depth. Counting rows can determine 
which planter row(s) was malfunctioning. 

Poor stand or seedling vigor can sometimes also be 
traced to compaction and other field preparation prob
lems. Patterns relating to wheels or tillage equipment 
will be visible. Misapplication of herbicide, herbicide 
carryover, and excessive Nor K fertilizer in contact with 
the seed provide identifiable symptoms. These symp
toms c2.n often be related to soil type and soil moisture 

Stand losses caused by insects and plant disease don't 
follow straight lines and damage is usually not through
out the entire field. Localized or spotty areas in a field 
being affected provide a clue that a stand problem is dis
ease or insect related. Examine entire plants as well as 
the appearance and location of problem areas in the field 
before drawing conclusions. 

Weather and Field History 
Several fungi, including Pythium and Fusarium can 

cause pre-emergence and post-emergence "damping-off' 
of com.A rotted, discolored or water-soaked appearance 
of the seed or portions of the seedling indicates the pres
ence of a pathogen. Com seedling diseases are often as
sociated with cold wet soils such as are often found in 
low areas. Disease can be secondary to damage caused 
by other factors. 

Damage from several insects tends to be worse when 
cool, wet soil conditions slow com germination and 
emergence. Field history can provide clues to the spe
cies causing stand reduction. For example, if a poor stand 
is associated with heavy manure application or other high 
organic matter conditions, you can suspect seed corn 
maggot. A recent history of sod implicates wireworms 
or white grubs. 

Several species of cutworms attack Minnesota com. 
Unlike the problems previously mentioned, cutworm 
damage can be controlled effectively with insecticide 
rescue treatments. Early detection is important. Look for 
leaf feeding. Most species will feed on leaves before they 
are large enough to cut plants. Knowing which species 
is present, the stage of cutworm and com development, 
and amount of damage will help determine if an insecti
cide treatment is appropriate. 

Seed Problems 
Modem seed com has better early season vigor than 

its ancestors did. Infrequently, however, seed lots have 
problems with poor germination and emergence. Poor 
seed should be suspected only if planting, insect and dis
ease problems have been eliminated. 

Consider the nature of the problem if the remaining 
stand dictates replanting. For example, a seed treatment 
may be appropriate when planting back into an insect 
problem. Keep records of where the loss occurred as 
problems can repeat themselves in future years. 

Combinations and Prospects 
Unfortunately, there are many additional factors that 

can cause poor corn stands, and a combination of fac
tors often occurs. Fortunately, things usually go well. 
Good Scouting. 

Bruce Potter 
Integrated Pest Management Specialist 

Clinic Reports 

Samples submitted to the Plant Disease Clinic in April 
included: 

Begonia-Impatiens necrotic spot virus (INSV) 

Birch-seedlings with Pythium sp root rot 

Canna-bacterial leaf spot 

Daylily-Gleocephalus sp leaf streak 
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Clinic Reports I continued 

Geranium-Xanthomonas campestris (bacterial wilt), 
Pythium sp root rot 

Impatiens-Rhizoctonia sp root rot, Impatiens necrotic 
spot virus (INSV), Tomato spotted wilt virus (TSWV) 

Jade-powdery mildew 

Juniper-Phomopsis sp 

Lupine-Gloeosporium sp leaf spot, Fusarium sp stem 
rot 

Pansy-bacterial leaf spot 

Red Pine-Sphaeropsis sp(Diplodia sp) tip blight 

Rose-cuttings with Pythium sp root rot 

Soybean-soils for soybean cyst nematode(SCN) egg 
count, Phytophthora sp races identified from 1996 iso
lates were races 3 and 4. 

Spruce-Cytospora sp 

Turf-ice damage, pink snow mold 

Vinca-Botrytis sp stem rot, Pythium sp root rot 

Wheat-seed for scab identification, scab/plant vigor 
testing 

Other hosts such as E. daisy, columbine, dianthus, ver
bena and ageratum were submitted; however, test results 
were negative for disease. 

Sandra Gould 
Plant Disease Clinic 

DIALU 

Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant 
diseases, insects and wildlife associated with the home environment. Calls from the public are taken at 
1-900-988-0500 weekdays. A fiat $2.99 charge is billed automatically to the phone from which the call is placed. 

Cedar-apple Rust is Among the Most 
Widely Recognized Rust Diseases 

Cedar-apple rust is a fungus disease that occurs on 
apples, crabapples, and several species of juniper. In 
apple growing areas where eastern red cedar or Rocky 
Mountain juniper are common, this disease can cause 
premature defoliation of trees and reduced fruit quality 
and yields. Cedar-apple rust is indigenous to North 
America and is among the most widely recognized rust 
diseases because of the striking galls it causes on its ju
niper host. 

Cedar-apple rust overwinters within galls on juni
per trees. In the spring, usually May, these galls swell 
on warm rainy days and produce prominent orange
brown, jelly-like tendrils. These tendrils may be an inch 
or more in length when fully expanded and have the abil
ity to dry and rehydrate several times before they even
tually disintegrate. Spores produced on these tendrils are 
wind disseminated and infect apple and crabapple trees. 

Most infections occur on very young apple or 
crabapple leaves. Sometimes the spores also infect young 
fruit and green stems as well. Spores produced on the 
tendrils have limited viability and most infections on 
apples or crabapples occur within a few hundred yards 
of juniper trees. Occasionally, under ideal conditions, 
spores may be disseminated two to three miles before 
infecting apples or crabapples. 

Upon infection of the apple or crabapple host, ce
dar-apple rust causes small yellow spots that enlarge and 
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darken. The fungus continues to grow in the leaf through 
the summer and eventually produces spores in white 
tubes. These tubes are produced on raised areas on the 
underside of leaves that are directly below the yellow 
spots that occurred earlier. Rusty-colored spores are pro
duced within these tubes. 

In late summer or early fall these rusty-colored 
spores are disseminated by wind to junipers where they 
start new infections. The following spring these infec
tions appear as small greenish-brown swellings on the 
upper surface of needles. These galls continue to enlarge 
throughout the growing season and may reach two inches 
in diameter. The following spring these galls mature and 
are ready to produce the gelatinous horns and the cycle 
begins again. 

Cedar-apple rust is most damaging on its apple or 
crabapple hosts. It is on these trees where control is most 
often desired. Control is achieved through the following 
means: 

• Planting_resistant .varieties 

• Removing or not planting susceptible junipers near 
susceptible apple or crabapple varieties 

• Under severe conditions, the use of chemical 
controls 

For information on resistant varieties or chemical 
control options, contact local county extension offices 
or Dial U. 

Peter Bedker 
Dial U Plant Pathologist 



DIAL U I continued 

Confusion About "Preen" 

"Preen" is the name of a popular garden weed 
preventer containing Treflan (trifluralin). Although it's 
not a new product, we've gotten several questions this 
spring about its use in flower and vegetable gardens. It 
seems some people selling this product are not giving 
their customers a clear picture of what Preen can and 
cannot do. 

Primarily, this product is used in gardens prior to 
planting transplants, not prior to planting seeds. If you 
spread the Preen, then plant flower seeds or most veg
etable seeds, they will not grow. Trifluralin will stop those 
seeds, just as it stops weed seeds. Once the seeds are up 
and growing for a few weeks, however, you may use the 
Preen in the soil around them. 

A few vegetable seeds will germinate in soil that 
has had Preen applied: carrots, okra, cow peas· and a 
number of different types of bean. Broccoli, Brussels 
sprouts, cabbage, cauliflower, pepper and tomatoes will 
also be OK in treated soil, so long as you start with trans
plants rather than direct seeding. 

Unlike the agricultural formulation ofTreflan, which 
has a long carry-over, the company that manufactures 
Preen (Greenview) says it is effective in the garden for 
three months. After that, it must be reapplied. 

Application rates vary according to soil type. Read 
the label carefully before using this or any herbicide. 
For more information, you can check the Preen Internet 
website:< http://www.preen.com >. 

Ground-nesting Bees 

Deborah Brown 
Extension Horticulturist 

Ground-nesting bees have been commonly seen this 
spring as a result of our dry weather. They prefer to nest 
in the ground in sunny, dry sites, especially south-facing 
slopes. Ground-nesting bees are a type of solitary bee 
that lives gregariously, i.e. nonsocially in groups. Some 
people describe their activity as a 'swarm· as the bees 
fly back and forth from their individual nests. 

Fortunately, ground-nesting bees are very gentle and 
rarely sting, even if you are standing among them. Tol
erate and ignore the bees when possible. Try to discour
age them by keeping the area around their nests wet. 
Because they prefer drier sites, they are likely to move 
away on their own. Carbaryl (Sevin) can provide tempo
rary chemical control if necessary. Ground-nesting bees 

seem to be more conspicuous in spring and less obvious 
·in summer. 

Clover Mites 

We have received calls about clover mites as nui
sances in homes. Clover mites are very small, no bigger 
than the head of a pin, but are easy to see because they 
are red. You can also identify these mites from the very 
long first pair of legs. 

Clover mites live in lawns and feed on the sap of 
clover, grass and other plants. It is common for these 
mites to migrate into homes during spring as the weather 
warms up. Clover mites easily enter homes through 
ground level windows, doors, and cracks and spaces 
around foundations. Clover mites do not bite people or 
destroy property, but they can stain walls, furniture, and 
other objects they are on if they are crushed. 

The easiest method to control clover mites in your 
home is to vacuum them. You can also carefully wipe 
them up with a damp cloth, being careful not to crush 
them. You can try to prevent clover mites from entering 
your home by establishing a strip of clean, cultivated 
soil about 18-24 inches wide; they do not readily cross 
this barrier. Another option is to use an insecticide, such 
as chlorpyrifos or diazinon, around the exterior of the 
building. See FS-1002, Clover Mites. 

Birch leafminers 
We have been receiving a lot of questions about birch 

leafminers lately. Although they are not usually damag
ing to the health of trees, they can cause birch to be Jess 
attractive when leaves turn brown. If treatment is at
tempted, it is very important that it is timed when early 
mines first appear. Based on some preliminary observa
tions (we are following up on these observations this 
spring), first mines appear roughly about 10 days after 
birch first start to leaf out. Use that as a guideline and 
verify the presence of first mines by actual observations. 
First mines should occur this spring in central Minne
sota (including the Twin Cities) sometime around mid
to late-May. You can manage birch leafminers at that 
time with a foliar spray of acephate (Orthene) or 
dimethoate (Cygan). See FS-6134, Birch Leafminers. 

Carpenter Ants 

We continue to receive many calls on carpenter ants. 
See F0-10 15, Carpenter Ants. 

Jeffrey Hahn 
Assistant Extension Entomologist 
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Disaster Assistance For Farmers 

Large areas of Minnesota, North Dakota, and South 
Dakota are facing the aftermath of one of th~~ worst spring 
floods in recorded history. Other areas have delayed 
spring planting or have crops affected by winter injury. 
This combination has led to a variety of questions on 
potential disaster assistance and crop program require
ments. 

Some of the more common questions are addressed 
in the discussion below. Additional information on di
saster assistance programs can be obtained from a num
ber of agencies, including: 

• FEMA Disaster Assistance ( 1-800-482-5)029) 

• Farm Service Agency County Offices 

• Minnesota Extension Service County Offices 

• Local Crop Insurance Agents 

• Minnesota Farm Advocate Program (612-296-1484) 

• National Flood Insurance Program (1-800-427-4660) 

The responses below contain the bes information 
available as of date this article was written1. Specific in
formation on flood cieanup is available through the 
INFO-U service at the University of Minnesota, "WHAT 
TO DO AFTER A FLOOD." The toll-free phone num
ber is : 1-800-525-8636. Topics available are : 

#298 Water Testing and Septic Systems 

#260 Clean-Up After a Flood 

#261 Priorities for Clean-Up and Repair 

#262 Flood Soiled Carpet and Rugs 

#263 Drying Damaged Books and Paper 

#264 Removing Odor from Refrigerators 

#266 . 
#267 Drying Walls After a Flood 

#268 Flood Soiled Clothing 

#528 Repairing Temporarily Flooded Lawns 

You can also contact county offices of the Minne
sota Extension Service for additional information on 
cleanup measures following a flood. 

What does it mean when a county is declared 
a "Federal Disaster Area?" 

A "Federal Disaster Area" designation means that 
the Federal Emergency Management Agency (FEMA) 
is activated in a county to coordinate emergency re
sponse. The designation allows funding to be channeled 
to counties, cities, and local units of government for 
cleanup and emergency efforts. It makes farmers, busi
nesses, and homeowners eligible to apply for disaster 
assistance and emergency loan programs. 
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Disaster Assistance I continued 

Are there Federal Emergency Loan programs 
available to farmers? 

Farm operators in counties that are in the declared 
disaster area are eligible to apply for Farm Service 
Agency (FSA) emergency loans, if they have incurred a 
qualifying loss. Farmers have eight months from the date 
of disaster declaration to apply for an emergency loan. 
The current interest rate on FSA emergency loans is 
3.75%. 

What are the types of FSA emergency loans 
that are available? 

There are two types of FSA emergency loans which 
farmers could qualify for. These loans are similar to 
FmHA emergency loans in previous years. One is a loan 
based on physical dollar loss for items such as dead live
stock, building and machinery damage, grain storage and 
feed losses, and other property damage. The other FSA 
emergency loan is determined by production loss, which 
currently would be based on late planting, flood damage 
and winter injury to existing crops. Production losses 
may be hard to verify until later in the 1997 growing 
season. 

Are there other requirements for FSA 
emergency loans? 

Yes, there are additional requirements. Once a farm 
operator qualifies for an emergency FSA loan, all other 
FSA requirements must be met before the loan is granted. 
This includes a positive cash flow, adequate collateral, 
and Joan denial from commercial creditors. 

Where can an individual get more information 
on FSA emergency loans? 

Contact your local representative at County Farm 
Service Agency offices. 

What other cost-sharing programs are 
available through the Farm Service Agency? 

Farm operations in the disaster declared counties are 
eligible for potential cost-sharing funds through the 
Emergency Conservation Program (ECP). The purpose 
of this program is to rehabilitate land and conservation 
practices following a natural disaster, such as flood. 

What does the ECP program provide for 
qualifying farm operations? 

The ECP program allows county committees of the 
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Farm Service Agency to have cost-share levels up to 64 
percent for repair of damaged land and practices. County 
committees also determine practices that are eligible for 
ECP funds and criteria for selection. 

What are some practices that may be covered 
by ECP cost-sharing following the floods? 

It is possible that practices such as debris removal, 
reshaping farmland, restoring conservation structures, 
fence restoration, and other emergency practices could 
be covered. 

Where can I get more information on the ECP 
cost-sharing program? 

For specific details on practices covered in a county, 
or for other requirements of the ECP program, farmers 
should contact a County Farm Service Agency Office. 

What about Federal Small Business 
Administration loan eligibility? 

Homeowners, businesses, and renters in the disas
ter-declared counties are eligible for Federal disaster 
loans through the federal Small Business Administra
tion (SBA). These loans for homeowners and renters are 
for home repair, and personal property replacement. 
Small business loans would be for damage to real estate, 
machinery and equipment, and potentially to offset eco
nomic losses to small business. SBA disaster loans can 
have interest as low as 3.875% interest, with repayment 
terms up to 30 years. 

Will farm families qualify for the SBA disaster 
loans? 

In certain circumstances, some farm families may 
qualify for an SBA disaster loan. Families with a home 
that was damaged by the flood may qualify for home
owner assistance. Also, some farm business arrange
ments, such as corporations, that do not qualify for Farm 
Service Agency farm loans, may qualify for small busi
ness assistance. FEMA also has programs for mortgage 
and rental assistance grants. 

"'Are farmers eligible for unemployment 
compensation because of the floods? 

FEMA has a Federal Disaster Unemployment As
sistance Program available to self-employed persons who 
have lost income due to the floods and who do not qualify 
for normal unemployment benefits. Farmers and ranch
ers are eligible for the FEMA unemployment program. 
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Where do individuals apply for SBA loans and 
other disaster assistance programs? 

The first step to apply for all forms of disaster assis
tance, including the SBA disaster loans, is to contact the 
Federal Emergency Management Agency (FEMA) at 
1-800-462-9029. The application filing deadline is June 
7, 1997. 

What about loan programs through the 
Minnesota Rural Finance Authority (RFA)? 

Farmers affected by the 1997 floods and disaster may 
be able to qualify for either RFA Agricultural improve
ment loans or RFA Loan Restructure programs. These 
loans are made in conjunction with an existingAg Lender 
and are at higher interest rates than other emergency or 
disaster loans. For more information, call the Minne
sota RFA Office at (612) 297-3557. 

Will planting delays affect my 1997 Market 
Transition Payments? 

Market Transition Payments will not be affected 
because they are determined by established base acre
age levels and payment rates. The transition payments 
are not affected by shifts in crop acreage or prevented 
planting of crops. 

Does the Farm Program have any restrictions 
on shifts in crop acreage due to flooding and 
late planting? 

The Farm Program has very few crop switch restric
tions. Farm operators can switch from wheat, barley, oats, 
or com to shorter season crops such as soybeans, sun
flowers, or sorghum without penalties or restrictions. 
About the only restrictions are for acreage of fruit and 
vegetable crops. Contact farm service Agency offices for 
details. 

Do Federal Crop Insurance policies have 
"prevented planting" coverage, if a crop 
cannot be planted in 1997? 

Any crop acreage that is covered by CAT Insurance, 
Multi-Peril Crop Insurance or Crop Revenue Coverage 
policies has a carrier for prevented planting. There is no 
prevented planting coverage on other cropland acres. 

What is the level of prevented planting 
coverage? 

If no crop is planted in 1997, indemnity payments 
per acre would be 50 percent of the guarantee with CAT, 

Multi-Peril, or Crop Revenue Coverage. For example, a 
65 percent multi-peril crop insurance policy with a maxi
mum guarantee of $180 per acre, would result in a pre
vent planted indemnity payment of $90 per acre. 

What is the final planting date to allow 
eligibility for collecting an indemnity payment 
for prevented planting? 

The final planting dates for prevented planting in
demnity payment eligibility varies from state to state 
and county to county for specific crops. For example, 
the final planting date for wheat and oats in southern 
Minnesota is May 15, but is May 31 in northern Minne
sota. The final-planting date is May 31 for corn and June 
10 for soybeans in most areas of Minnesota. Check with 
local Crop Insurance Agents for final planting dates and 
prevented planting provisions for a specific crop in a 
given county. 

What if a shorter-season substitute crop is 
planted after the final planting date? 

This is permissible, however, the prevented plant
ing indemnity payment is then reduced to 25 percent of 
the guarantee payment with Multi-Peril or Crop Rev
enue Coverage insurance policies. The indemnity pay
ment is not paid if a substitute crop is planted within 10 
days of the final planting date for the original crop. There 
is no indemnity payment with CAT Insurance policies. 
Also, the substitute crop may be eligible for insurance 
coverage under crop insurance policies. For more de
tails contact local Crop Insurance Agents. 

What about crop insurance on winter wheat 
that was destroyed by floods or winter injury? 

In Minnesota, there is no coverage for winter wheat. 
However, fall planted wheat may be insured as spring 
wheat if an adequate stand exists in the spring, based 
upon field of appraisal. Contact your local Crop Insur
ance Agent for details. 

What are the procedures if an alfalfa crop was 
damaged or destroyed by floods or winter 
injury? 

In counties where alfalfa is an insurable crop and 
the farmer has an insurance policy in place, the producer 
should contact their local Crop Insurance Agent to re
port the loss and request a field appraisal before a sub
stitute crop is planted. In counties where alfalfa is not 
insured by normal crop insurance policies, damage losses 
are paid through the Noninsured Assistance Program 
(NAP) through the Farm Service Agency. 
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What are the details of NAP program for 
alfalfa in affected counties? 

Producers with alfalfa winter injury or flood dam
age to all or parts of alfalfa fields in counties where al
falfa is not an insured crop need to report the loss to 
County Farm Service Agency offices, so a field appraisal 

can be made. This must be done before the field is de
stroyed and planted to another crop. If total alfalfa losses 
in a given county exceed 35 percent, producers in that 
county that incurred individual losses of greater than 50 
percent would be eligible to receive a NAP payment from 
USDA. 

Kent Thiesse 
Extension Educator 

Phosphorus and Flooded Soils · 

We've answered several calls recently, asking if there is 
a need to change management practices for using phos
phate fertilizer where soils have been flooded. In review
ing what is known about the chemistry of phosphorus in 
soils, we believe the flooding should have had no effect 
on its availability to crops. Phosphorus is not mobile in 
soils. Therefore, losses due to leaching should not be a 
major concern. There are also no other chemical reac
tions whereby phosphorus should be lost from soils 
which were flooded. 

Loss of phosphorus would be a major concern if there 
was a substantial amount of soil lost to erosion. Phos
phorus is attached to soil particles, so there will be phos-

phorus loss where the soil itself is lost from the land
scape. 

Soil compaction may be more of a problem where 
soils were flooded. This may restrict root growth early 
in the growing season.Application of phosphate in a band 
may help to overcome some of the restriction to root 
growth.A rate of 15-20 lb. Pp5 per acre is suggested for 
soils which have a medium to high soil test for phospho
rus. Use higher amounts if soil test levels are in the low 
or very low range. Consult bulletin, BU-6240-E (Fertil
izer Recommendations for Agronomic Crops in Minne
sota) for specific recommendations. 

George Rehm 
Extension Soil Scientist 

DIAL U 

Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant 
diseases, insects and wildlife associated with the home environment. Calls from the public are taken at 
1-900-988-0500 weekdays. A flat $2.99 charge is hilled automatically to the phone from which the call is placed. 

Entomology Notes 

White Grub Damage 

Damage from white grubs is stilbpparent in some 
yards. People discover a problem when they find dead 
patches of grass in their lawns. You can distinguish white 
grub damage from other problems by trying to lift up 
the turf. If it pulls up easily, it is due to white grubs. 
Because most white grubs were in their third year of 
their three year life cycle last year, they are now in the 
process of pupating into adult June beetles. No control 
is necessary this year as there are no white grubs feed
ing right now. 
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People with damaged turf should renovate their 
lawns and watch for potential white grub injury in 1998 
when white grubs will be in their second year of devel
opment. That is when their damage first becomes no
ticeable but before damage is too severe. 

Carpenter Ants 

Winged carpenter ants have been reported in south
ern Minnesota. Winged ants are new males and queens 
(i.e. reproductives) that are produced by nests and swarm 
out at certain times of the year. Carpenter ant reproduc
tives swarm anytime from April through June. Sighting 
a swarm of winged ants in your home tells you there is a 
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nest indoors and its approximate location. Finding one 
or two winged ants indoors probably just means that those 
ants strayed in from somewhere else and not that there 
is a nest in that home. See F0-1015, Carpenter Ants. 

Jeffrey Hahn 
Assistant Extension Entomologist 

Tip Blight of Pines 

Tip blight of pines, caused by the fungusSphaeropsis 
sapinea (formerly Diplodia pinea), can be a devastating 
disease on stressed, two- and three-needle pines. In Min
nesota, this disease occurs most commonly on Scots, 
Austrian, ponderosa, mugo, and Norway (red) pines. It 
also occurs occasionally on eastern white pine, a pine 
with five needles per fascicle. 

Tip blight is most severe on introduced pines and on 
those native pines planted outside their natural range. 
This disease seldom causes severe damage to trees within 
their natural range. 

The most common symptoms of tip blight are the 
death or dieback of new growth (tip blight) and the death 
of lower branches. Branch death may be caused by the 
accumulated destruction of many buds and shoots, but 
may also be caused by resinous cankers that girdle the 
branch. Additional symptoms include: seedling blight, 
dieback, misshapen or dead tops, dead cones, and some
times death of the entire tree. 

The tip blight fungus produces spores within tiny 
black fruit bodies on infected needles, needle sheaths, 
bark and cones. These fruit bodies are large enough to 
be seen without the aid of a magnifying glass and are 
most easily seen on cones. The spores are spread during 
wet weather. 

Infections leading to tip blight begin on buds, suc
culent stems or elongating shoots (candles), and some
times immature needles during shoot growth and elon
gation in the spring. Dying shoots are often stunted and 
turn yellow green to straw colored by mid- to !ate-sum
mer. Infections leading to cankers can occur throughout 
the growing season and are most often associated with 
wounding. 

Control of tip blight is best achieved by: 

• planting native pine species, 
• pruning out infected shoots during dry weather and 

destroying diseased wood, 
• keeping trees well watered and free from undo stress, 
• not planting young pines underneath or near larger 

mature two- or three-needled pine trees, and 
• not shearing Christmas trees during wet weather. 

In severe situations, fungicides may be needed to 
protect new shoots from infection. Several fungicides 
are labeled the for control of tip blight, including 
thiophanate-methyl and benomyl. Both of these fungi
cides should be applied according to instructions on the 
fungicide labels, using a spreader-sticker, beginning 
at bud break and applied thereafter as directed by the 
label. 

Peter Bedker 
Dial U Plant Pathologist 

Flood Effects on Gardening 

Though most folks who were flooded out this spring 
·will· have their hands full without even thinking about 
gardening, we're sure to get some enquiries, particularly 
about safety issues. 

Technically, whenever sewage is deposited in a gar
den, it's best to wait six months before planting edible 
crops. Instead, you should plant the area with a cover 
crop such as buckwheat or annual rye, then till it into the 
soil before resuming normal gardening the following 
spring. 

However, People who are really anxious to plant this 
year, should be able to till the soil, then plant vegetables 
that develop above ground -- no carrots, beets, potatoes 
or other root crops. It is important to be very careful to 
keep edible parts of plants from being in contact with 
the soil. 

It's important that these vegetables aren't allowed 
to sprawl on the ground. Tomatoes must be staked to 
keep all fruits from soil contact. Also, the vegetables 
you choose to grow must be able to withstand fairly vig
orous washing before they're cooked or eaten -- peppers 
or beans as opposed to leaf lettuce or spinach which are 
more fragile. 

It goes without saying, anyone working in such gar
dens must wash very carefully every time he or she is 
out there. It realiy is easier to iet the garden go this sea
son, then reclaim it next! 

There's another potential problem also: fuel oil run
off. As long as you can detect the odor of fuel oil in the 
soil, there's no point in planting. Petroleum products 
damage or kill plants, and young garden plants would 
.be particularly vulnerable. 

If garden soil is contaminated by fuel oil, it should 
be rototilled, and fertilizer incorporated to encourage the 
microbes that will help break down the contaminants. 
Tilling several times over the summer will help petro
leum products dissipate. 

Deborah Brown 
Extension Horticulturist 
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Be Aware of Special Flood-Related Farm Safety Hazards! 
Z t.%?!ilS!6Sffi'% ; I W?i$d 

Producers working in and cleaning up previously flooded 
areas will likely be exposed to unique hazards that could 
lead to serious injury or even death. 

• Be extremely wary of electrical equipment that has 
been exposed to flood water or other moisture. Don't 
tum the power back on until it has been inspected by 
a qualified electrician. Unless you are certain that 
the power is off, never enter flooded areas or touch 
electrical equipment if the ground is wet. NEVER 
handle a downed power line. 

• Flood cleanup may involve the use of gasoline or 
diesel powered pumps, generators, and pressure 
washers. Because these devices release carbon 
monoxide, a deadly, colorless, odorless gas, operate 
all these devices outdoors. NEVER bring them 
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indoors. It is virtually impossible to assess adequate 
ventilation. 

• Tractor and equipment operators should be ex
tremely cautious when using towing chains to free or 
move "stuck" equipment. Hitch only to the drawbar 
to avoid tipping the tractor over backwards. Never 
use a nylon rope- several fatalities have occurred 
in recent years when ropes, clevises, or hooks break, 
turning the tow rope into a deadly sling-shot. Only 
use a long towing chain designed to support the 
towed load. Check the machine's operator's manual 
for additional safe towing information. 

·Sd$5 & Pi "tb' 

John Shutske 
Extension Engineer 

** 
Crop Production and Management 

Economic Considerations for Crop Options 

The average date full-scale fieldwork is expected to be
gin in Minnesota this year is April 29, according to the 
MinnesotaAgricultural Statistics Service. TheN orthwest 
District, which produces much of the state's spring wheat 
and barley, and a large portion of the sugarbeets, pota
toes, edible beans and other crops, will see a much later 
average start-up. 

At some point, producers will need to decide whether 
to shift to an alternative crop, or even to idle the land for 
the 1997 growing season. It is important to focus on the 
variable or "relevant" costs - those costs which will 
vary or only be incurred if the crop is planted this year. 
Although it is difficult to put them out of your mind, 
costs already incurred are "sunk" or "irrelevant" and 
should not enter into the decision. 

Relevant costs might typically include seed, fertil
izer, chemicals, fuel and labor for machine operations. 
These costs should be compared against the reduced 
yields expected with planting delays. Some costs which 
are probably irrelevant at this point are machinery de
preciation and interest, and land ownership and rental 
expenses. 

If an alternative crop involves a change in machin
ery operations from what you are used to, you may need 
to estimate operating costs or negotiate custom rates. If 
so, publications which may be of assistance are F0-2467, 
Minnesota Farm Machinery Economic Cost Estimates 
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for 1997, and FS-3700, Minnesota Farm Custom Rate 
Survey. Both are available from your county extension 
office and on the University of Minnesota Extension Ser
vice web site (http://www.mes.umn.edu/crops/ 
crops_new.html ?cat=c). 

The decision to switch crops may be easier to ana
lyze if you set up a computer spreadsheet which starts 
with the relevant costs for the crop, and then calculates 
the return per acre over a range of yields and prices. 
Some average costs and yields per acre for common Red 
River Valley crops, from the 1996 annual summary of 
the Northland College Farm Business Management Pro
gram at Thief River Falls, are shown in Example 1. Most 
relevant costs for this year's cropping decisions are in
cluded under "direct expenses" such as seed, fertilizer, 
and chemicals. Land rent is included in direct expenses, 
so direct expenses tend to be higher on cash rented land. 
Overhead costs such as depreciation and interest on long 
term debt are added to direct expenses in the "total ex
penses" column. 

An example spreadsheet table is shown in Example 
2, for spring wheat net returns per acre over relevant 
costs with a range of yields and prices. Relevant costs 
are assumed to be $100 per acre in this example. We 
recognize that there are also another $50-75 per acre in 
overhead costs which will be incurred regardless and ir
relevant to this year's cropping choice, so we don't in-



Economic Considerations I continued elude them in the table. New crop wheat is in the $4.50-

Example 1. 
4.75 range. At these prices, it would still pay to plant in 
the example if you expect a yield of 25 bushels or more. 

Direct Total 
expenses expenses Yield 
per acre per acre per acre Example 2. 

Wheat Wheat yield per acre 

Spring wheat on price/bu 15 20 25 30 35 40 

owned land $95 $150 43.5 bu 

Spring wheat on 3.75 ($44) ($25) ($6) $13 $31 $50 
cash rented land 148 173 45.9 bu 4.00 (40) (20) 0 20 40 60 

Soybeans on 4.25 (36) (15) 6 28 49 70 
owned land 89 158 31.2 bu 

4.50 (33) (1 0) 13 35 58 80 
Soybeans on 

4.75 (29) (5) 19 43 66 90 cash rented land 145 175 29.8 bu 

Sugarbeets on 5.00 (25) 0 25 50 75 100 

owned land 384 581 17.9 tons 5.25 (21) 5 31 58 84 110 

Sugarbeets on cash 5.50 (18) 10 38 65 93 120 
rented land 479 610 18.3 tons 

Seed potatoes on 
Bill Lazarus cash rented land 557 703 133 cwt 

Extension Economist 

Delayed Planting for Small Grains 

Wheat and barley are both cool season grasses. This 
means they grow best between 50 and 70° Fahrenheit 
and swelter when temperatures creep above 85°. We plant 
spring wheat and spring barley as early as possible to try 
to escape the summer heat as best as possible. 

Delayed planting due to adverse spring weather con
ditions thus poses a problem. Optimum and last recom
mended dates for planting wheat and barley for the dif
ferent regions of northwest Minnesota are given below. 
These are based on the expectation that average tem
peratures increase as the season progresses. If we end 
up with a "cool" summer, the crop can have an excellent 
chance of succeeding despite a late planting date. 

Table 1 . Planting dates in northwestern Minnesota. 
First date is optimum, second is last recommended. 

Fergus Falls to Breckenridge (Hwy. 21 O) 
2nd Week of April 2nd Week of May 

Detroit Lakes to Moorhead (Hwy. 1 0) 
3'd Week of April 3'd Week of May 

Mahnomen to Halstad (Hwy. 200) 
4th Week of April 4th Week of May 

Grand Forks to St. Hilaire 
1st Week of May 1st Week of June 

Because of expectations that average temperatures 
will be higher as we plant later, development of the crop 

will speed up too. The number of heat units required for 
a plant to move to the next phase of development will 
accumulate faster. This forces development along far
ther and causing the plant to have less time to grow. Plants 
end up with fewer tillers, smaller heads, and fewer and 
smaller kernels per head, cutting into our yields. 

Compensate for this expected loss by increasing 
seeding rate to ensure having more main stems per unit 
area. This will compensate for the expected yield loss. 
The general recommendation is to increase the seeding 
rate by 1 percent for every day after the optimum time 
frame. 

And remember, when calculating your seeding rates 
- calculate the number of units of seed you need per 
acre rather than the volume in bushels. To calculate your 
seeding rate you need to know the number of seeds per 
pound or 1 ,000 kernel weight in grams, the percent ger
mination of the seedlot, and the anticipated stand loss in 
your field. 

The seeding rate in pounds per acre is calculated as: 

1) number of seeds per acre = 

desired number of plants per acre 

(percent germination x [1-expected stand loss]) 

2) number of pounds per acre = 

number of seeds per acre 
number of seeds per pound 
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The last possible date for planting is not chisled in 
stone. The chances of a profitable crop just drop because 
of the anticipated weather and temperatures later during 
the growing season. The experiences some of you had in 
1996 with excellent late-seeded wheat and barley crops 

should be considered an exception rather than the rule. 

Past the last possible date, you may want to con
sider an alternative crop, though economic reality might 
prevent this. If you stay with wheat and barley past that 
date you will have to hope for a cool and dry summer. 

Jochum Wiersma, Small Grains Specialist 
Northwest Experiment Station 

Delayed Planting Impact on Relative Emergence of Common Weeds 

With delayed planting due to flood conditions, you will 
notice an impact on weed emergence patterns. The later 
the planting, the more likely you will notice this effect. 
For example, when small grains are planted early, wild 
oats are often a problem, however, as planting dates are 
delayed foxtails become a greater concern than wild oats. 

A new publication, F0-6958 Relative Emergence 
Sequences for Weeds of Com and Soybeans, by Doug 
Buhler, USDA/ARS; Bob Hartzler, Iowa State Univer
sity; Frank Porcella, USDA/ARS; and Jeff Gunsolus, 
University of Minnesota, addresses the relative emer
gence patterns of common weeds of summer annual 
crops. It is available now from the MES Distribution 
Center, and should soon be available through county 
extension offices. 

The publication describes how weed emergence tim
ing influences weed management systems and includes 
preliminary rankings of relative emergence for impor
tant weed species based on research data and observa
tions of weed scientists in our North Central Region. 
Emergence sequences are ranked as group 0 (previous 
fall), groups 1 and 2 (prior to crop planting; early spring), 
groups 3, 4 and 5 (about the time of crop planting), and 
groups 6 and 7 (after crop planting; late spring). Some 
representative weeds from each grouping are: 

Group 0: 

Group 1: 

Group 2: 

Group 3: 

Group 4: 

Group 5: 

Group 6: 

Group 7: 

Horseweed/marestail, biennial thistles. 

Kochia, wild mustard, Russian thistle. 

Quackgrass, giant ragweed, Pennsyl 
vania smartweed, wild oats. 

Common ragweed, wild buckwheat, 
woolly cupgrass. 

Giant foxtail, Canada thistle, common 
cocklebur, redroot pigweed. 

Green foxtail, yellow foxtail, 
barnyardgrass, wild proso millet. 

Black nightshade, common sunflower, 
waterhemp. 

Crabgrass, fall panicum. 

These rankings are estimates of emergence sequence. 
A species could easily shift one category in either direc
tion, depending upon environment and management 
practices. Rankings are based primarily on differences 
in initial emergence and do not consider length of emer
gence period. 

Jeffrey L. Gunsolus 
Extension Agronomist/Weed Science. 

Weed Management in Flooded or Delayed Planted Fields 

Flooded fields, wet conditions, and the possibility of 
delayed planting will cause problems for some growers. 
Fortunately, only a few changes may be needed in weed 
management. 

With the recent development of several new 
postemergence herbicides, growers no longer need to rely 
on soil-applied herbicides for weed control. Therefore, 
in fields that have been wet and where delayed planting 
will occur, growers should plant as soon as possible and 
plan on using a postemergence herbicide for weed con
trol. In small grain, this will not cause any significant 
problems, as more than 90 percent of the herbicides used 

page 50- 511197 

in wheat and barley are applied postemergence. 

Delayed planting may cause a shift in weed species. 
The later the planting, the more likely that you will no
tice this effect. For example, when small grains are 
planted early, wild oats are often a problem; as planting 
is delayed foxtails become a greater concern. 

In flooded fields, growers should also expect weed 
species that may not have been in the field before due to 
weed seed movement in flood waters. Growers should 
scout fields and identify and map any new weed infesta
tions. Local sources such as county agents, Vo-Ag in
structors, or agricultural inspectors can help with the 



Weed Management I continued 

identification of new weeds. 

If there is a weed identification problem that cannot 
be solved locally, you can follow the instructions below 
and mail the plant specimens to: 

Beverly R. Durgan or Kevin Cavanaugh 

Department of Agronomy and Plant Genetics 

University of Minnesota 

411 Borlaug Hall 

1991 Buford Circle 

St. Paul, MN 55108 

• DO NOT put weeds into plastic bags or wrap in 
plastic wrap. The plants will turn to mush. 

• Put the plants in a fold of paper towel or newspaper. 
Press overnight under a heavy book), and mail them 
in the paper. Plants can be folded, if necessary, to 
accommodate the envelope. 

• Mail all plant samples at the beginning of the week, 
so they will not sit in the post-office over the week
end. 

• Send an identifiable portion of the plant, usually the 
top growth with flowers and/or fruits, if available. 
Roots are not normally needed for identification of 
older plants, however, if sending weed seedlings or 
vegetative plants, please send the entire plant. 

Information on weed management, herbicide appli
cation, and timing is available in the MES publication 
BU-3157 Cultural and Chemical Weed Control in Field 
Crops-1997, available in county extension offices. 

Beverly R. Durgan 
Extension Weed Scientist 

Effects of Cold, Wet Soil on Far-Go and Treflan Performance 

Small grain producers in northwest Minnesota are anx
iously waiting for dry soils to begin spring planting. For 
many producers, excessive wet soils from flooding will 
delay planting, effect soil applied herbicide efficacy and 
very likely influence choice of crop planted. The rush to 
get Far-Go (triallate) or Treflan (trifluralin) herbicides 
applied and incorporated, and the crop planted, may 
tempt some to take short cuts which may result in a lack 
of wild oat and foxtail control. 

Cold, wet soil can cause delayed emergence, stand 
reduction, stunting and yield loss. Potential for crop ,in
jury increases under cool, wet soil conditions with these 
two herbicides. Spring planted grains will emerge slowly 
in these soil conditions resulting in a longer contact pe
riod with soil applied herbicides. Also, the combination 
of these two herbicides has a greater potential for crop 
injury than when either is applied alone. The following 
guidelines can minimize crop injury: 

• Preemergence incorporated is the safest method of 
spring application. Be sure to incorporate above the 
small grain seed. 

• Use the lowest labeled rate for both Far-Go (triallate) 
and Treflan (trifluralin). 

• Delay planting until soils warm up and crop emer
gence will be quicker. 

• Barley has better tolerance to Buckle (triallate + 
trifluralin) than does spring wheat. If crop injury is a 
concern, use this combination for barley or durum 
plantings. Remember, Buckle is not labeled for 

spring wheat, oats or rye. 

• Apply either Far-Go or Treflan, not both, then use a 
postemergence herbicide if needed. 

Cold temperatures prevent triallate from changing 
to a gas form. Wet soils prevent triallate from filling soil 
pore spaces because they are already filled with water. 
If wild oat and other susceptible weeds germinate dur
ing this time, triallate may not be in an active form (gas 
or vapor) and poor performance may result. Fall appli
cations of granule herbicides usually are more consis
tent than spring applications. Fall applications allow more 
time for the herbicides to equilibrate in the soil, giving 
them time to be in a gas form, positioned to intercept 
weed emergence. 

Herbicide efficacy will increase as soils warm and 
dry out in the germinating weed zone. Weeds that emerge 
through the soil applied herbicide zone will require a 
postemergence application for control. Delayed plant
ing this spring may cause many growers to forgo any 
spring applications of soil applied herbicides because 
the wild oats and foxtails will have already emerged by 
the planting date. 

If fall applications of Far-Go, Treflan or Buckle were 
made and wet soils from spring flooding delay your 
spring grain planting beyond mid-May, some alterna
tive crops can still be planted. These alternative crops 
are soybean, dry bean, sunflower and alfalfa. 

Kevin Cavanaugh, Agronomy & Plant Genetics 
Beverly Durgan, Extension Weed Scientist 
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Few Changes Required in 1997 Small Grain Disease Management 

Wet conditions and the possibility of delayed planting 
create problems for Valley growers as May arrives. How
ever, few changes in disease management are recom
mended as small grain planting approaches. Seedling 
diseases should not present unusual management con
cerns even in fields where water has been standing, pro
vided that conditions immediately after planting are fa
vorable for seedling growth. 

For the most part, environmental conditions that fa
vor disease will be determined after planting. Seed treat
ments will benefit poorer germinating lots and should 
be considered if alternative seed sources are not avail
able. Delayed planting may place fields at risk for cer-

tain virus diseases (Barley yellow dwarf, wheat streak 
mosaic and others). 

Scab will likely remain a significant concern this 
year. Along with planting resistant varieties, rotation 
and pre-plant tillage to remove infected debris are the 
best methods to minimize losses. 

Overall yield effects will be a function of tempera
tures during July and August, and a good crop may still 
be possible. Best advice is to remain calm, continue with 
your normal practices and allow time for good seedbed 
preparations. Increasing seeding rate will be beneficial. 

Roger K. Jones 
Extension Plant Pathologist 

Soybean Yield Loss Due to Late Planting 

Normal planting dates for soybean in Minnesota are typi
cally after corn. In recent years, increased yields due to 
early planting has advanced the recommended planting 
date for both crops. According to the Minnesota Agri
cultural Statistics Service, about 5 percent of soybeans 
are now planted by May lOth, nearly 50 percent before 
May 20th, and about 95 percent by June 15th. 

Early planting allows full season varieties which are 
usually higher yielding than earlier maturing types. Yield 
performance and other characteristics of the major pub
lic varieties for various planting dates in Minnesota are 
reported in the Soybean Variety Trials: 1997 report, pub
lished by the University of Minnesota Agricultural Ex
periment Station. 

Table 1 shows the approximate percentage yield loss 
resulting from various planting periods. Note that 
plantings earlier than May 20 produce the best yields, 
while later plantings result in large yield decreases. Full 
season varieties planted before June 10 can mature in 

southern Minnesota before the fall frost date in early 
October, but will have reduced yields. 

Table 1. Approximate percent yield loss for various 
planting periods. 

Planting Period 

Late April to Early May 

Mid-May 

Early June 

Late June 

Soybean Variety Choices 

Yield Loss(%) 

0 

10 

20 
40 

Table 2 lists recommended public varieties for vari
ous maturity areas and planting periods in Minnesota. 
Following these recommendations should ensure a 

Table 2. Public soybean variety recommendations for various planting periods and maturity zones in Minnesota. First 
mentioned variety is earlier maturing choice. 

Planting 

Period 

Until Mid-May 

Until Early June 

Until Mid-June 

Until Early July 
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Variety Recommendations -------------------------------------------------------------------------------------------

Northern North Central Central South Central Southern 

McCall, Agassiz Agassiz, Ozzie Ozzie, Lambert Lambert, Parker Parker, Sturdy 

McCall Agassiz, Ozzie Ozzie, Lambert Lambert, Parker Parker, Sturdy 

McCall, Agassiz Agassiz, Ozzie Ozzie, Lambert Lambert, Parker 

McCall, Agassiz· McCall, Ozzie Agassiz, Lambert 



Soybean Yield I continued 

harvestable grain of good yield and quality. This table 
can help you in selecting varieties for late planting fol
lowing a natural hazard such as flood damage or other 

reason. If planting is delayed too long into the growing 
season, soybeans may not be economical, so you might 
have to switch to another crop. 

Leland Hardman 
Extension Agronomist-Crops 

Flood Tolerance of Grasses and Legumes 

Cool season perennial grasses have more flood tolerance 
than cool season legumes. Most of the flooding in Min
nesota has occurred before these plants broke winter 
dormancy. The data in the table below cites flood toler
ance for species exposed to early flooding. Plants that 
have not broken dormancy may tolerate more flooding 
than this table indicates. These perennial plants will not 
tolerate more than a few days of flooding during sum
mer except reed canarygrass or creeping foxtail. 

The source of the information in the table is a publi
cation from North Dakota's Cooperative Extension Ser
vice (Duaine Dodds and E. H. Vasey. May 1974. For
ages For Salt-Affected and Wet Soils. Circular R-584. 
Cooperative Extension Service, North Dakota State Uni
versity. 4 pp.). 

Neal P. Martin 
Extension Agronomist-Forages 

Table 1. Estimated days of flood tolerance for estab
lished forage species in early spring. 

Species Days 

Legumes: Sanfoin 5 
Sweet clover 10 
Alfalfa 15 
Red clover 15 
Birdsfoot trefoil 20 

Grasses: Crested wheatgrass 10 
Orchard grass 10 
Switch grass 14 
Intermediate wheatgrass 21 
Russian wildrye 21 
Smooth bromegrass 24 
Garrison creeping foxtail 35 1 

Slender wheatgrass 49 
Reed canarygrass 49 
Tall wheatgrass 49 
Western wheatgrass 49 

1 Estimated based on tolerance of meadow foxtail. 

Ice Sheeting and Smothering of Alfalfa and Other Perennial Forages 

If ice sheets damage alfalfa, the damage occurs from a 
smothering effect. Such damaging ice sheets must com
pletely seal the surface above alfalfa plants and the bot
tom of the ice sheet must come in close contact with 
alfalfa. By sealing the alfalfa plants away from air, a 
build-up of carbon dioxide occurs below the ice sheet 
killing alfalfa crowns and roots. Field observations which 
show stems above ice sheets do not fit the "sealed con
dition" this describes. 

Excessive sub-zero temperatures, cold enough and 
long enough air temperatures to cause a 5 to 15 F tem
perature at 2 to 4 inch soil depth (region surrounding 
alfalfa crowns) for longer than 2 weeks will also kill or 
severely damage alfalfa plants. This temperature effect 
has not been observed in Minnesota this year. Tempera-

tures on the soil surface have been relatively warm, which 
should reduce otherwise expected damage in southwest 
Minnesota from ice sheets deposited earlier this fall. 
Therefore, extensive damage of alfalfa from ice sheet
ing may not occur. 

Red clover, birdsfoot trefoil, white clover, and al
sike clover may not tolerate as much ice sheet smother
ing as alfalfa. Expect grasses to tolerate more ice sheet
ing than alfalfa because of the difficulty of creating a 
'soild' ice sheet. Of the cool season grasses, orchardgrass 
and tall fescue will have less winter hardiness than 
smooth bromegrass, reed canarygrass, Kentucky blue
grass and timothy. 

For alfalfa, regardless of our expectations from flood 
or ice sheet damage, farmers need to observe regrowth 
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Soybean Yield I continued 

after the flood waters clear and warmer temperatures 
arrive. If regrowth comes and comes very even, you had 
no damage. If regrowth is variable, dig plants to ensure 
roots are not rotting and continue to observe growth un-

til plants grow through a 6-inch plant height, the height 
when you can be certain plants are recovering. If plants 
don't green-up, ice sheets or flood waters smothered them 
out. 

Neal P. Martin 
Extension Agronomist-Forages 

Available Sources of Hay 
A few counties have been keeping haylist programs on 
their own. The Minnesota Extension Service is develop
ing a hay list for the MES homepage patterned after the 
Greatlakes haylist which was run by University of Wis
consin Cooperative Extension and MES. When this ser
vice will be available is not yet known. 

The Internet Hay Exchange (www.hayexhange.com/ 

hay.htm) lists hay by state and county within the state. 
The service is free and as of Friday afternoon, April25, 
1997, a couple of listing are on the system. There are 
several listing for 1997 crop. 

Neal P. Martin 
Extension Agronomist-Forages 

Consider Canola in 1997 

According to recent University of Minnesota trials, 
canola is a cropping option available for northwest Min
nesota that can be seeded in late may/early June and still 
provide respectable yields. Spring canola is a cool sea
son crop and will do well in cooler springs and when 
temperatures are cooler during flowering. 

Growing degree-days required for canola Brassica 
napus (Argentine types), are similar to spring wheat. 
Canol a seedlings will usually recover from a light spring 
frost that does not damage the growing point of the plant. 
Early seeded canola, after several days of near freezing 
temperatures, will undergo a gradual hardening process 

that will withstand freezing temperatures without seri
ous damage. In Canada early planted canola that had 
undergone hardening withstood 18" Fahrenheit tempera
tures while later planted canola which did not undergo 
hardening was killed at 27". 

Late planted canola can be injured by hot tempera
tures during flowering by setting fewer pods, especially 
when hot temperatures are combined with dry condi
tions. In many cases however, the plants will set addi
tional pods after a short, hot period. 

Considerable planting data for canola is available 
from Canada but limited planting data is available for 

Table 1. 1996 date of planting; Roseau and Crookston; average of all varieties. 

Bloom Phylo. Roseau 
Planting Date Yield 10% Bloom Duration Maturity Oil Test Weight Lodging 

Roseau/Crookston lbs/A DAP* Days DAP* % lbs/bu 1-9 

May 29/28 1,755 37.2 24.3 81.3 40.4 51.7 2.9 

June 8/8 1,417 36.2 23.9 77.7 39.7 51.1 3.4 

June 18/18 1361 36.6 23.0 77.8 38.0 50.6 1.9 

July 3/June 28 751 36.3 23.2 77.1 34.9 50.9 1.8 

Average 1,321 36.6 23.6 78.5 38.2 51.1 2.5 

LSD 0.05 76 0.3 0.8 0.6 0.5 0.2 0.4 

"Days after planting 
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Canola I continued 

northern Minnesota. Our only data is from 1996, which 
was a late, wet year, with our earliest planting date in 
late May. We planted six varieties (two each of early, 
midseason and late canola varieties) on four dates near 
Crookston and Roseau. Table 1 and Table 2 present the 
yield and other data. Plantings at Crookston were May 
28, June 8, June 18 and June 28. Plantings at Roseau 

were May 29, June 8, June 18 and July 3. 

The relatively cool year in 1996 resulted in very good 
yields for the late May plantings. Yields were reduced 
by about 20 percent for the early June plantings, but were 
respectable. If the season is late and cool again in 1997 
we would expect similar results. 

Ervin A. Oelke 
Extension Agronomist-Crops 

Table 2. 1996 date of planting; yield in pounds per acre of individual varieties at Crookston and Roseau. 

Date 1 Date 2 Date 3 Date 4 

Variety* Ckn Ros Ckn Ros Ckn Ros Ckn Ros 

Hysyn 110 1,673 1,669 1 '11 0 1,153 1,371 1,242 1 '1 01 629 

Reward 1,287 1,573 831 984 1,160 1,169 882 475 

Hyola330 2,504 2,080 1,520 1,926 1,766 1,042 931 

Topscore 1,460 1,829 1,613 1,642 1,164 1,560 1,219 585 

Crusher 1,688 1,718 1,872 1,478 1,390 1,316 1,050 186 

Global 1,878 1,696 1,541 1,277 1 '112 1,154 846 67 

Average 1,748 1,761 1,393 1,343 1,354 1,368 1,024 479 

LSD 140 146 140 146 140 146 140 146 

*Hysyn 110 and Reward are early; Hyola 330 and Topscore are mid-season; Crusher and Global are late. 

Planting Date Guide for Specialty Crops in Northern Minnesota 

If your season is late due to flooding and cool, wet con
ditions, the table below can be referred to for normal 

planting range of dates and risk dates for some of the 
specialty crops. 

Planting Date Guide for Crops in the Northern Area of Minnesota 

Crop 

Flax 

Proso Millet 

Dry Bean 

Buckwheat 

Sunflower 

Mustard 

Sudan 

Risk due to 
early planting Normal Range 

Risk due to 
late planting 

---------------------------------------------- Dates ----------------------------------------------

April 22-May 7 May 8-June 1 0 

May 5-May 15 May 16-July 15 July 16-21 

May 15-May 21 May 22-June 17 June 18-21 

June 7 -July 15 

May 1-May 10 May 11-May 25 May 26-June 7 

May 1-June 15 

May 25-June 15 June 16-June 30 

511197- page 55 



Canola I continued 

The risk for planting early is frost, or soil-borne 
pathogens which overtake seedlings in cold soils. The 
risk of late planting is usually frost before the crop can 
mature. Also, late seedbeds are sometimes dry and do 
not provide satisfactory stands. 

Specific information including history, uses, growth 
habits, environmental requirements, cultural practices, 
yield potential in Minnesota, economics of production 
and markets, and information sources on the above and 
40 other crops is in the Alternative Field Crops Manual. 
All county offices have copies for reference. The com
plete manual is available for $45 from: 

Center for Alternative Plant and Animal Products 

College of Agricultural, Food, & Environmental Sciences 

University of Minnesota 

352 Alderman Hall 

1970 Folwell Ave. 

St. Paul, MN 55108 

Telephone 612-624-4217 FAX 612-625-4237 

Ervin A. Oelke 
Extension Agronomist-Crops 

STORED GRAIN MANAGEMENT 

A Study of Damaged Wheat and Barley in a Flooded Bin 

A study was made of one bin of wheat and one bin of 
barley shortly after the Red River Valley flood of 1979. 
This was done to determine storability changes in the 
grain above the water level in the flooded grain. 

The study was done on grain in a small5,000 bushel 
flat storage bin. The bin was divided in the middle with 
the barley stored on the east half and wheat stored on 
the west half. Deep probes were taken on one of the sev
eral peaks in each half of the bin. Temperature readings 
and samples for mold analysis were taken at various 
depths. Temperature probes were also taken around the 
edges of the pile to detect the hot spots. 

Water had reached a level of 1 foot in the bin. It had 
been flooded on April 23 and the water was present until 
May 3. Samples and temperature readings were taken 
on June 6. The submerged portions of the grain were 
under water for 11 days and samples were taken 45 days 
after the flood started, which was 34 days after the wa
ter receded. 

The first foot of grain was solid with mold and heat
ing to temperatures of 95° to 115" Fahrenheit. Tempera
tures within the rest of the bin ranged from 6" to 90". 
Warmest areas in the bin, outside of the moldy layer at 
the bottom, was at the grain peaks. High temperatures in 
these peaks indicate fungus activity due to moisture mi
gration, a natural movement of moisture that occurs any 
time there are temperature differences within a grain bin. 
Heat at the bottom indicated continuing spoilage due to 
the flood water. 
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Mold and moisture analysis determined moisture 
content ranged from 10.4-17 percent. Areas with poor 
storability were in grain peaks and near edges of the pile 
where grain was only 2-3 feet deep. These areas had 
moisture contents of 14-17 percent and were infested 
with high amounts of storage molds. 

This study indicates that when the bottom foot of 
grain in a bin is soaked with flood water, grain above 
will begin to deteriorate but could last at least 30 days at 
May temperatures in Minnesota. Active hot spots in the 
periphery of the bin indicate damage would occur in these 
aresa in 1-4 weeks. Moisture migration will also cause 
molds to spoil the grain in the peaks within 1-4 weeks at 
the reported temperatures. 

To prevent moisture migration and subsequent spoil
age, remove the dry grain from the bin as soon as pos
sible. If the grain wet by flood water is removed before 
spoilage, and is not otherwise contaminated, it may be 
salvaged by drying or ensiling. If this wet layer molds it 
could be disposed of by spreading on a cropped field. 

Feeding moldy grain to livestock carries risk because 
of possible mycotoxin problems. If moldy grain is to be 
used in feed it should be fed to beef cattle (not breeding 
stock) as part of a mixed ration, as they are usually less 
susceptible to low levels of mycotoxins. Studies show 
substantial nutritive changes in moldy grain whiCh will 
affect nutrient content of mixed rations. 

Richard A. Meronuck 
Extension Plant Pathologist 



Managing Flooded Grain Bins 

Grain bins exposed to flood waters are likely to have 
sustained damage and some grain loss can be expected. 
It is, however, often possible to repair bins and salvage 
at least part of the grain. 

Water does not "wick" very far in whole grain, so it 
is likely that grain above the water line is still in good 
condition. It might even be possible to salvage grain that 
was submerged in flood waters, but quick action will be 
required to prevent spoilage of this very wet grain. 

Actions necessary for salvaging flood-damaged grain 
depend on the extent of damage to both bin and grain, so 
the first step is to inspect the bin, including unloading 
and aeration equipment, and the stored grain. Then, con
tact your insurance company or disaster relief agency as 
soon as possible to find out what you need to do to docu
ment losses. 

What follows are answers to some potential ques
tions about flooded grain bins: 

How long does it take for wet grain to spoil? 

Rate of spoilage depends on moisture content and 
temperature. Grain submerged for more than a few days 
will have a moisture content of about 30-50 percent. Even 
at temperatures of 40° to 50° Fahrenheit, grain this wet 
could spoil in less than a week. Spoilage will be even 
faster at higher temperatures. 

If the bin was only partly submerged, can dry 
grain be left on top of the wet grain? 

Dry grain will be relatively safe for a few weeks, 
but it would be best to separate it from the wet grain as 
soon as you can because the wet grain will begin to spoil 
in a few days and generate mold, heat, and odors that 
could reduce the quality of the dry grain above it. Try to 
unload the dry grain without mixing it with the wet. Using 
a vacuum-type grain conveyor to suck the dry grain out 
the top of the bin might be the best way to do this. Con
sider selling the dry grain, moving it to an undamaged 
storage bin, or temporarily storing it in a machine shed 
or other building modified for grain storage. 

What can be done with grain that was 
exposed to flood waters? 

If the grain is not contaminated with excessive silt, 
bacteria, fuel, or chemicals, it might be possible for you 
or a neighbor to feed wet grain directly to livestock. 
Remember that wet grain will spoil quickly; if it can't 
be fed in a week or so, consider adding a grain preserva
tive to extend shelf life. If grain moisture is about 30 
percent, consider ensiling it in an upright silo, plastic
covered horizontal silo, or plastic silage bag. Beware that 

grain in ruptured bins could contain bolts, bin hardware, 
or other debris that should be separated out (consider 
using grain cleaners and/or magnets) before the grain is 
fed. 

Another option is to dry the wet grain in a gas-fired 
dryer. Energy costs for on-farm drying will be 1-1.5 cents 
per bushel percentage point of moisture removed. Com
mercial drying charges will probably be 2-3 cents per 
bushel per point. 

If you can remove the dry grain from the top of the 
bin and get the fan going, you might be able to use un
heated air to dry wet grain in bins equipped with full 
perforated floors and large drying fans. Chances of suc
cess for unheated air drying decrease as grain moisture, 
outside temperature, and grain depth increase. If the grain 
is much wetter than 20 percent moisture, don't use this 
drying method for more than about six feet of grain. 

Under certain conditions, grain molds can produce 
mycotoxins that can cause animal feed refusal, health 
problems, or even death. Since beef cattle (except for 
breeding stock), are somewhat less sensitive to molds 
and mycotoxins than other animals, feeding suspect grain 
to beef cattle as part of a mixed ration would be safer 
than feeding to other animals. If grain develops a lot of 
visible mold, test for mycotoxins before feeding it or 
spending money to dry it. Grain that is badly damaged 
by mold or has high levels of mycotoxins should prob
ably be discarded. 

How should the bin be unloaded? 

You probably won't be able to remove grain through 
the bin's unloading system. If electric motors on the 
unloading system have been under water, do not start 
them until they have been cleaned, dried, and lubricated. 
And, very wet grain probably won't flow out of the bot
tom unloading sump anyway. Consider a vacuum-type 
grain conveyor to suck the grain out of the top of the bin. 

If the water line was below the level of the side door 
on the bin, it might also be possible to insert an auger 
into the dry grain through a small opening in the side 
door. Make sure the auger extends to near the center of 
the bin, however, because unloading a bin from one side 
creates uneven sidewall pressures that can damage the 
bin. 

What kind of bin damage is likely in flood 
situations? 

It is not unusual to find structural damage to bins 
after floods. Because grain swells when it absorbs mois
ture, it exerts a great deal of pressure on the insides of 
bin walls, often stretching bolt holes, broking bolts, and 
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Flooded Grain Bins I continued 

tearing bin sheets. Sometimes, bins are knocked off foun
dations or dented by moving water or by impacts from 
floating ice and debris. Rapidly moving water can also 
cause erosion around foundations. 

Drying, aeration, and unloading equipment on bins 
is likely to be inoperable immediately after floods. In 
many cases, however, motors, controls and gas burners 
will work again after being cleaned and dried. Don't start 
electric motors until they have been cleaned and dried 
or they might burn out. Also clean mud and debris off of 
fan blades to prevent imbalances that might lead to bear
ing damage. In many cases, aeration ducts and areas 
under full-perforated floors will contain mud and satu
rated grain fines. Clean these areas before next season. 

Companies that work on grain bins will be busy this 
year, so if repair work is needed, try to line up a contrac
tor as soon as possible to get bins repaired before next 
harvest. 

Are problems likely if water surrounded the 
bin foundation, but didn't actually flow into 
the grain? 

If the bin has an elevated, full perforated floor, and 
the water level remained below the floor, the grain is 
probably fine. You might still need to check for erosion 
around the foundation, damage to the fan and unloading 
system, and mud accumulation under the floor. 

If grain rests directly on a concrete floor, it is pos
sible that water moved up through small cracks and pores 
and wet a few inches of grain next to the floor. It is also 
possible that in-floor aeration ducts are full of water and 
mud and that the fan and unloading system have been 
damaged by water. If you can get the aeration system to 

u d 

work, attempt to dry the layer of wet grain by aerating 
it. Or, if you can get the unloading system to work, con
sider transferring grain from one bin to another to get 
the layer of wet grain off the floor before it molds. 

Is it possible to salvage grain that was 
intended for use as seed? 

Grain exposed to flood water and redried will not 
make very good seed. Moisture increase caused by flood
ing is likely to trigger premature germination. Mold 
growth prior to drying will probably reduce germina
tion. And germination will be reduced even further if 
seed temperature is not kept below about 11 OF during 
drying. 

Note that chemically treated grain can neither be fed 
to animals nor sold in normal commercial channels. 

Are there safety concerns about working 
around flooded bins? 

Possible hazards include electrical short circuits, gas 
leaks, sudden rupture of weakened bins, entrapment in 
flowing grain, and breathing dust and mold spores from 
damaged grain. Turn off gas valves and electrical power 
until you have a chance to clean, dry, and inspect gas 
and electrical systems. Work in pairs and stay out of flow
ing grain. And, wear a tight-fitting, high-quality dust 
mask or respirator designed to filter mold spores and 
other toxic dusts when handling flood-damaged grain. 

Any other questions about handling flood
damaged grain can be directed to me at: 
< wwilcke@mes.umn.edu >or 612-625-8205. 

'iS 

Bill Wilcke 
Extension Engineer 

Soils 

Floods and Erosion -A Sediment Journey 

Some of the most fertile soils in the world are those that 
flood regularly. Most fields that have flooded this spring 
should have the same fertility status as they did before 
any flooding, but these flooded crop fields will have 
an extra thin layer of soil this spring. This new layer 
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of sediment (soil) will mainly contain clay, along with 
some silt, and could be considered beneficial rather than 
detrimental. 

The exception to the beneficial potential is in the. 
northern Red River Valley where significant overland 



Floods and Erosion I continued 

flow occurred. This created new (water flow) channels 
in some agricultural fields that would result in the re
moval of topsoil in these areas. Such areas will be very 
visible as the flood waters recede. 

The majority of the sediment in flood waters comes 
from stream banks, although this year's overland flow 
situation also contributed significant sediment. When 
creeks, streams, and rivers flood, the energy contained 
in the increased flow of water causes sediment on the 
banks to erode and move with the water. The amount of 
additional sediment coming from flooded fields will 
depend on tillage system, soil slope, previous crop, and 
amount of water flowing across those fields. 

Flood waters often appear orangish-brown. The color 
is from soil sediments suspended in the water. These 
sediments will settle out as water flow rate decreases. 
Sediments consist of sand, silt, and clay particles. Big
ger particles (sand) do not move very far in water unless 

the flow rate is fast, such as in the center of a creek, 
stream, or river. The smallest particles (clay) can stay in 
water for long periods of time and take days or weeks to 
settle out of even calm water. 

Flooding of most agricultural fields is away from 
the main water flow, where the water has a slow flow 
rate. This means that deposition of sediments (clay and 
some silt) is more typical on fields than erosion. 

The layer of deposition is a function of the length of 
time the field was flooded, the amount of sediment in 
the water, and the rate of flow of the water across those 
fields. In most cases this sediment layer is visible and 
can measure up to a fraction of an inch. However, be
cause even this represents a relatively small amount 
of soil added compared to the entire topsoil quantity, 
soil tests that were taken last fall will still be representa
tive of the fields and should be used in making fertilizer 
recommendation. 

Mike Schmitt, Extension Soil Scientist 
Mark Seeley, Extension Climatologist 

Delayed Plantings and Fertilizer Recommendations 

Delayed plantings generally result in decreased yields 
for small grains and corn. A shorter growing season, 
probability of frost, fewer heat units, less tillering, 
summer's heat and moisture stress, etc. all contribute to 
reduced yield potential. 

Expected yield, or yield goal, is a key component in 
all N, P, and K crop fertilizer recommendations. These 
are made by combining a soil test value of what is or 
will be available in the soil and what is needed by the 
crop, which is a function of yield level. Therefore, if a 
delay in planting is imminent, fertilizer recommenda
tions can also be reduced. 

University of Minnesota fertilizer recommendation 
tables generally group yield goals by 10 (small grain) or 
20 (corn) bu/acre increments. This grouping may be de-

ceptive if one was planning on a 59 bu/acre wheat yield 
and predicts a 15 percent yield loss, because the same N 
recommendation would be given (the yield goals of 59 
and 50 are both in the same grouping). Our recommen
dations are most accurate for the midpoint yields of these 
groupmgs. 

For fertilizer programs that already have the nutri
ents applied from a previous application, the P and K 
will still be there and should not be a concern. For previ
ously applied N, remember that the rate originally ap
plied was based on an expected yield goal that will prob
ably be lowered due to delayed planting. Thus, some N 
losses can be tolerated due to the reduced yield goals. 

Mike Schmitt 
Extension Soil Scientist 

Compaction Concerns for This Spring 

"Stay off wet soil" is the primary recommendation for 
keeping soil compaction problems to a minimum. Fol
lowing this recommendation will be a major challenge 
for farmers in areas that have received record snowfalls 
and have high soil-moisture. Some planting on wet soils 
may be unavoidable. 

If tilling and planting are going to take place on wet 
soils, it is important to minimize compaction caused by 
wheel traffic and tillage. This requires proper ballasting 
of the tractor, using appropriate tires and tire pressure, 
avoiding unnecessary field operations, and maintaining 
tillage equipment. 
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Compaction I continued 

Tire pressure should be at recommended levels. High 
pressure will cause compaction; low pressure can result 
in tire damage. Radial tires cause less compaction than 
bias tires, especially when the tire pressure is correct. 
Note that recommended tire pressure is lower for radial 
tires than for bias tires. Larger diameter tires cause less 
compaction because of a larger tire print in the soil. 
Concern about compaction is a primary reason for re
cent availability of larger tires. Dual tires will also re
duce compaction at the soil surface, compared to single 
tires. 

Minimizing the number of implement passes through 

the field reduces compaction. Evaluate the cost of each 
tillage pass compared to expected increase in yield that 
results from the operation. Many producers disk or field 
cultivate two times before planting; it might be possible 
to eliminate one of these operations with no yield loss. 

Worn or dull soil-engaging tools on tillage equip
ment, such as chisel plow shovels and disks, will cause 
more compaction than new tools. Planters and tillage 
equipment should be level from front to rear. When not 
operating level in the field, they require more draft and 
power, and additional ballast is needed to keep wheel 
slip in the correct range. 

Ron Schuler, Extension Engineer 
University ofWisconsin 

Seedbed Preparation 

Patience is a must when it comes to seedbed prepara
tions, especially when we are looking at a late spring. 
The temporary submergence of fields and the deposi
tion of sediments may have destroyed soil aggregate 
structure, including macropores, as a result of fall till
age. These conditions may also have produced a good 
deal of surface sealing. Secondary tillage and proper 
seedbed preparation may be especially important prior 
to planting on these fields. 

Seedbed preparation attempts to create optimum 
conditions for germination and healthy vigorous seed
lings, and a good stand is crucial for maximizing yields. 
Without a good stand, all other inputs are less effective, 
or even a waste. 

Tillage of wet soils can cause loss of soil structure, 
compaction, clumping, and poor seed-soil contact. Sub
sequent seedling emergence would be uneven, with re-

duced plant stands, and preplant herbicides may even 
get incorporated poorly. 

Although little research is available, cold and wet 
soils increase the potential for root diseases. Excess 
moisture creates an almost anaerobic condition. Germi
nating seeds need oxygen to grow, and anaerobic condi
tions weaken the developing seedling making it more 
susceptible to root diseases. Average soil temperatures 
need to be above 42° Fahrenheit before the germination 
process for wheat and barley can even start. 

Delayed planting comes with a yield penalty because 
of the shorter growing season that is left, making an op
timum stand even more important. Waiting one or two 
days can make a large difference when it comes to seed
bed preparation. 

Jochum Wiersma, Small Grains Specialist 
Northwest Experiment Station 

Fate of Fall-Applied Nitrogen 

A concern for many producers this spring is the fate of 
nitrogen applied last fall. Since last fall, many events 
have happened that are creating a concern for this N -
an early freeze last fall, early (and deep) snow cover for 
some, a brutal winter, a cold spring, and a wet to flooded 
late winter/early spring for some. As long as the soils 
are or were cold, N conversion to nitrates, and loss to 
the air via denitrification, is greatly reduced. 

While N losses have not likely occurred yet, there is 
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reason to be concerned for the coming weeks. As soils 
continue to warm, fall-applied N will eventually all con
vert to nitrate-N. This is when everyone needs to be aware 
of soil moisture conditions. Nitrogen losses via denitri
fication occurs when soil conditions are warm and soils 
are saturated with water. Thus, most potential for N loss 
will be later this spring. 

Mike Schmitt 
Extension Soil Scientist 



Useful Internet Web Sites 

Several Internet Web sites provide access to data, maps, 
images, and reports that are of interest to agricultural 
producers. Many of these sites are updated weekly, daily, 
or even hourly, and provide useful information for plan-

ning field activity. Some of these sites are: 

Mark Seeley 
Extension Climatologist 

http://www.mes.umn.edu/Crops (MES crops sytems web site) 

http://www.usda.gov/nass/SSO/MN/homepage.htm 
Minnesota Agricultural Statistics Reports, including Crop-Weather) 

http://www.mda.state.mn.us Minnesota Department of Agriculture) 

http://nic. fb4. noaa.gov (Climate Prediction Center, medium and long range outlooks) 

http://wxp.atms.purdue.edu (Purdue Weather Processor, mapped projections of forecasts 1-8 days) 

http://iwin.nws.noaa.gov (National Weather Service, current conditions, forecasts and warnings) 

http:/ /www.crh nwscr. noaa. gov/mpx/mpxnew. htm I 

(Minnesota National Weather Service Forecast Office) 

http://www.intellicast.com/weather/usa/radar.gif 

(Access to local and regional radar displays) 

Subscribe to Minnesota Crop News 

If this is the first time you have read the Minnesota Crop 
News and would like to have it come to you on a regular 
basis, you may want to subscribe. The goal of this news
letter is to provide timely, current information that im
pacts Minnesota crop producers. A subscription costs 
$25 per year (payable to the University of Minnesota). 

Minnesota Crop News is published weekly during 
the growing season and monthly during winter months. 
For more information call Debbie Baden-Drange, De
partment of Plant Pathology, at 612/625-6290, or send 
your check along with your name and complete mailing 
address to: 

Debbie Baden Drange 

Department of Plant Pathology 

University of Minnesota 

495 Borlaug Hall 

1991 Upper Buford Circle 

St. Paul, MN 55108 
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Delayed Planting 
T ..• :L c:AMPU 

Wheat and barley are both cool season grasses. This 
means that the plants grow best at temperatu~res between 
50° and 70° Fahrenheit, and swelter when temperatures 
creep above 85°F. This is why we plant spring wheat 
and spring barley as early as possible; to escape summer 
heat as best we can. 

Delayed planting due to adverse spring weather thus 
poses a problem. Table 1 shows optimum and last rec
ommended dates for planting wheat and barley in the 
different regions of northwest Minnesota. These dates 
are based on expectations that average temperatures will 
increase as the season progresses. If we have a "cool" 
summer, the crop can have an excellent chance of suc
ceeding despite a late planting date. 

Table 1. Planting dates in northwestern Minnesota. 
First date is optimum, second is last recommended . 

Fergus Falls to Breckenridge (Hwy. 21 0) 
2nd Week of April 2nd Week of May 

Detroit Lakes to Moorhead (Hwy. 1 0) 
3'd Week of April 3'd Week of May 

Mahnomen to Halstad (Hwy. 200) 
4'h Week of April 4'h Week of May 

Grand Forks to St. Hilaire 
1 ., Week of May 1 •' Week of June 

Because of expectations that average emperatures 
will be higher as we plant later, development of the crop 
will speed up too. The number of heat units required for 
a plant to move to the next phase of development will 
accumulate faster. This forces development along far-

!B.-ARIES 
ther, causing the plant<to have ess t1me to grow~ "Ft\e 
results are fewer tillers, smaller heads, and fewer and 
smaller kernels per head, cutting into our yields. 

To compensate for this expected loss we need to in
crease seeding rate to ensure we have more main stems 
per unit area. This will compensate for the expected per 
plant yield reduction. The general recommendation is to 
increase seeding rate by 1 percent for every day after the 
optimum time frame. 

And remember, when calculating your seeding rates, 
calculate the number of units of seed you need per acre 
rather than the volume in bushels . To calculate your seed
ing rate you need to know the number of seeds per pound 
or 1,000 kernel weight in grams, the percent germina
tion of the seedlot, and the anticipated stand loss in your 
field. 
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Delayed Planting I continued 

Calculating Seed Rates 
The seeding rate in pounds per acre is a two step 

calculation: 

1) number of seeds per acre = 

desired number of plants per acre 

(percent germination x [1-expected stand loss]) 

2} number of pounds per acre = 

number of seeds per acre 

number of seeds per pound 

The last possible date for planting is not written in 
stone. The chances of a profitable crop just drop because 
of the anticipated weather and temperatures later during 
the growing season. The experiences some of you had in 
1996 with excellent late-seeded wheat and barley crops 
should be considered an exception rather than the rule. 

Past the last possible date you may want to consider 
an alternative crop, though economic reality might pre
vent this. If you stay with wheat and barley past that 
date, you will have to hope for a cool and dry summer! 

Seedbed Preparation 
Patience is a must when it comes to seedbed prepa-

rations, especially when we are looking at a late spring. 
The objective of seedbed preparation is to create opti
mum conditions for your seeds to germinate and pro
duce healthy vigorous seedlings. A good stand is the first 
and most important step toward maximizing yields. With
out a good stand, all subsequent inputs are less effective 
or even a waste. 

Tillage of wet soils for seedbed preparation can re
sult in several problems: loss of soil structure, compac-. 
tion, clumping, and poor seed-soil contact. Subsequently' 
seedling emergence could be uneven and erratic, plant 
stands would be reduced. Preplant herbicides might even 
get incorporated poorly. 

Although little research is available, cold and wet 
soils increase the potential for root diseases. Excess 
moisture creates an almost anaerobic condition. As the 
germinating seed needs oxygen to grow, these anaero
bic conditions weaken the developing seedling, making 
it more susceptible to root diseases. Average soil tem
peratures need to be above 42° F before germination even 
starts for wheat and barley. 

Although delayed planting comes with a yield pen
alty because of the shorter growing season that is left, 
an optimum stand is more important. Waiting one or two 
days can make a significant difference when it comes to 
seedbed preparation. 

Jochum Wiersma, Small Grains Specialist 
Northwest Experiment Station 

Caution - Hazardous "Mine" Field 
As the mighty Red River has taken over major portions 
of the region this spring, and inundated a large number 
of acres, you might find a surprise or two as the waters 
recede. Debris the waters leave behind can wreak havoc 
on equipment if you run over it. If surface erosion oc-

curred, the debris "mines" might even be hidden. 

Downtime is the last thing you need this spring. So 
pay a little extra attention during field work. 

Jochum Wiersma, Small Grains Specialist 
Northwest Experiment Station 

Assess Alfalfa Stands 

Winterkill Damage Moderate to Light 
What a fantastic crop! It's amazing how alfalfa has sur
vived a record breaking Minnesota winter with minimal 
damage. Fields experienced a record number of unusual 
weather events: 12 freezing rain, freezing drizzle, or ice 
storms in areas of Minnesota between November 14, 
1996 and January 30, 1997. Ice sheets or ice accumula
tion on plant vegetation occurred at least once statewide. 

Southwest, south central, and west central regions 
of Minnesota appear to have been exposed to the most 
serious potential of ice sheet accumulation, with enough 
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potential to kill alfalfa. Reports coming into the 
Agronomy Extension office to date have given a sense 
of little damage frcim ice sheets; however, much con
cern now arises about loss of stands from the freezing 
experienced in April on alfalfa that broke dormancy early 
in April. 

Assess Stands Now 
Determine if ice sheet damage occurred. We have 

not received enough field reports to give a complete 
evaluation of damage from ice sheets. Make an assess-

.. 



Assess Alfalfa I continued 

ment of all of your alfalfa fields. If nothing in alfalfa 
fields in southern and central Minnesota greened-up 
during the first week of April or is greening-up now, your 
alfalfa plants died from ice sheet suffocation. 

Fields in Northern Minnesota probably have not 
broke dormancy as of April 20. Observe plant growth 
during the next series of warm temperature periods. If 
regrowth begins, no ice sheet damage occurred. 

Determine the extent of damage from cold tempera
tures of April 7 thorough April 17 on fields in southern 
and central Minnesota. Two types of damage are pos
sible: killing of elongating stems or freezing of crown 
and upper portion of root. 

The leaf tips of stems coming from elongating crown 
buds possess the growing points or active growth areas 
of each separate alfalfa stem. If those leaves begin to 
decay as temperatures warm, growth of that stem will 
cease. Then the plant which most likely has 10-30 crown 
buds initiating stems will rely on other live stems for 
yield. Continue to observe growth; we expect growth to 
be normal and expect no damage to the crown. Hence, 
production should be normal; but delayed. The length 
of the delay depends on the nature of our spring grow
ing conditions. 

The second potential damage; that of frozen upper 
root, including the crown, could have occurred in south
ern Minnesota because of the prolonged freezing tem
perature experienced during the first two weeks of April. 
Alfalfa plants that completely break dormancy, cease to 
maintain any winter hardiness. Thus, frozen soil could 
damage roots and crowns of such plants, while plants 
still cold hardened wili tolerate soil temperatures of 5" 
to 15"F. Dig these plants to see if roots are decaying. 
Plants that have regrowth coming; but also have decay
ing roots will die- count them as dead plants. 

Assess stand density. Until plants heights reach at 
least 6 inches, use live plants per square foot as your 
density parameter. Optimum yields of pure stands of al
falfa will occur at 5 plants/ft2 or greater. Plant densities 
of 3 to 5 plants/ft2 are acceptable, especially if forage is 
short and grass will fill open gaps in the stand. Fewer 
than 3 plants/ff should be reestablished unless grasses 
are present. If grasses are present application of Nitro
gen (N) fertilizer at rate of 7 5 to I 00 lbs/ A actual N 
should be done as soon as possible to get first cutting 
yields. 

If plants don't improve from marginal stands, plow 
after first-cut and plant early maturing corn for silage. 

After plants reach a 6-inch plant height, use stem 
density to determine yield potential. Stem densities of 
greater than 55 stems/ft2 will produce optimum yields 
without yield reduction from stand. Densities of 40-55 

stems/ft2 will produce good yields with some reduction 
from density. Plant densities of less ~han 40 stems!ft2 

should be renovated. 

Reseeding and Management Strategies 
Assess your forage inventories and determine feed 

needs. Most farmers will need forage as soon as pos
sible. Therefore, you should consider keeping marginal 
stands through first-cut and then establish a short :Sea
son corn hybrid or emergence forage such as sudan grass, 
sorghum-sudan cross, or forage sorghum, for silage. 

You should also plant new alfalfa now, if you haven't 
already. The following are our recommended establish
ment methods from best to least preferred: 

• Direct seed pure stands of alfalfa ( 15 lbs/ A) using 
pre-plant herbicides (Balan, or Eptam) or post
emergent herbicides (Poast or Pursuit) to establish 
the crop quickly. For soils with erosion potential, 
seed with oats and spray the oats out with Poast or 
Pursuit. 

• Establish using a small grain as a companion crop. 
First choice is barley, Royal is a recommended 
variety, to get early and highest quality small grain 
forage. Remove the barley at boot stage to obtain 
high quality, and then second and third cuts will be 
all alfalfa. Triticale is not different from barley in 
forage quality or yield; but it can become competi
tive with alfalfa if not harvested early. Oats produce 
lower quality forage and yield than barley or 
triticale. This seeding option is best to establish 
alfalfa-grass mixtures. 

• Establish with smaii grain mixed with field peas. 
This will provide high forage yields for the first 
cutting, though the forage is difficult to dry and 
handle (silage option is preferred; but be sure the 
moisture level at ensiling is correct - 55-65 
percent moisture). 

To establish killed areas within a field, use second
ary tillage to prepare a seedbed and seed a light rate of 
oats (I bu/ A) with alfalfa and manage the field as nor
mal. After the first cutting, newly seeded areas wili catch 
up. Early seeding is preferred. 

Seeding options should be accomplished early in the 
spring. Small grain optimum planting date is up to mid
May. Direct seeding options can be successful until mid 
June (early May is best to be able to obtain two or three 
cuts this year). After mid-June, emergency planting op
tions become priority. 

Neal P. Martin, 
Extension Agronomist-Forages 

Mark Seeley, 
Extension Agricultural Climatologist-Soils 
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Winter Injury in Winter Wheat 
Many winter wheat fields in southern Minnesota show 
severe winter injury. This was not expected since we had 
the early snow which normally provides cover and re
duces winter injury. Some of the injury probably occurred 
this spring when we had several days of very cold (6° to 
8°F) temperatures after the wheat had begun to grow and 
the snow cover was gone. These cold temperatures killed 
the plant's growing point. 

Even winter rye, which is more winter hardy than 
winter wheat, showed severe winter injury at Rosemount. 
We have not seen this severe an injury on winter rye for 
20 or more years. All the winter wheat plots at Rosemount 
are completely killed, even Roughrider, the most winter 
hardy winter wheat. 

The amount of winter-kill should now be readily 
observable in southern Minnesota fields. Dead plants are 
completely brown; relatively uninjured, healthy plants 
are green with tillers evident. On uninjured plants, new 
white root growth should be beginning to show. Plants 
with some winter injury may have one green stem but 
poor root growth. These plants are not likely to be pro
ductive compared to uninjured plants. 

The decision whether to destroy a winter-injured 
field can be difficult. Often some areas of the fields are 
dead while other areas have reasonable stands. This year 
many fields have uniform winter-injury. Fields which 
have 40-50 percent stands, or about 6-8 plants per square 
foot, are often productive, especially if growing condi
tions favor tiller production. Fields with fewer plants 

should be replanted to spring wheat or another crop. 
Weeds are often more of a problem in thin stands and 
extra weed control measures may be needed. 

Winter annuals such as flixweed, field pennycress 
(frenchweed) and shepardspurse are usually the main 
weed problems in winter wheat. Many of the same her
bicides used in spring wheat can be used in winter wheat,· 
however timing and use rates may be different. It is im
portant to read and follow the label. 

Research at South Dakota State University has shown 
that good winter annual weed control can be achieved 
with the herbicides: 2,4-D ester at 1 pt/ A; MCPA ester 
at I pt/ A; Harmony Extra at 1/2 ozJ A. It is important to 
apply these herbicides before the winter annuals begin 
to flower. 

If replanting is necessary, another crop should be 
planted on the winter wheat acreage. Spring wheat should 
be planted on another field or the winter wheat destroyed 
with either clean cultivation or a systemic herbicide such 
as Roundup at least two weeks before planting spring 
wheat. Wheat streak mosaic could be a problem if vol
unteer winter wheat is allowed to grow along with spring 
wheat. In addition, mixing hard red winter and spring 
wheat in the same field can cause both harvesting and 
marketing difficulties. 

Ervin A. Oelke, Extension Agronomist-Small Grain 
Beverly Durgan, Extension Agronomist-Weed Control 

Robert Busch-USDA Wheat Breeder 

Oats and Field Peas Mixture 

"Growing field peas with a cereal grain such as oats can 
produce a high quality forage," says George Marx of the 
Northwest Experiment Station. Dairymen sometimes 
need an alternative forage to make up for a poor stand of 
alfalfa caused by winter injury or lack of establishment. 
Adding peas to the oats at planting time will result in an 
increase in yield, increase in protein content and increase 
in relative feed value of the resulting forage. 

Research trials indicate a 3 percent increase in pro
tein percentage, a 16 percent yield increase and a 20 
percent nutrient feed value increase when one bushel of 
peas is added to the two bushel of oats at seeding time. 
The drawback of using peas in the mixture is the cost of 
the seed, however, alfalfa seed is also expensive so the 
cost of growing any high quality forage is not cheap. 
Some will compromise and use 1/2 bushel of peas (30 
pounds) per acre when seed price is high. Reduced seed-
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ing rates are recommended if the peas and oats are used 
as a nurse or companion crop with alfalfa underseedings. 

Peas and oats usually require little or no weed con
trol as they are quite competitive and choke out weeds. 
Also, very few herbicides are approved for mixtures of 
grasses and legumes fed to cattle. Insecticides are usu
ally unnecessary as well, because the crop develops and 
grows rapidly. It can usually be harvested within 68 days 
of planting. Besides, most insects, for example grass
hoppers, do not like peas very well. 

Pea and oat mixtures can substitute as a forage for 
all classes of dairy animals including lactating and dry 
cows, and growing and yearling heifers. If fed to high 
producing cows, the forage should be cut by late boot to 
10 percent heading of the oats or early pod development 
of peas. To accomplish this, one should plant a long
straw late-variety of oats and an early field pea variety. 



Oats and Field Peas Mixture I continued 

As maturity advances, the quality of forage goes 
down, even as yield increases. This lower quality, more 

advanced maturity forage would be suitable for late lac
tation cows, dry cows or replacement ~eifers. 

Hans Kandel 
Red Lake County Extension Educator 

1997 Custom Rates Announced 

Most custom rates for farm machinery work are expected 
to be up slightly for 1997 as compared to 1996. This 
small upward change is due to slight increases in fuel 
and labor costs, and other costs of operation and owner
ship. With more farmers doing custom work today, there 
is more competition than there was a few years ago, 
which tends to keep rates down. 

Copies of the "1997/owa Farm Custom Rate" sheet 
and the "1997 Minnesota Farm Custom Rate Sheet" are 
available at the Blue Earth County Extension Office, 410 
South 5th Street, P.O. Box 8608, Mankato, MN 56002-
8808; (507) 389-8325. 

Both custom rate sheets are based on an annual sur
vey of approximately 170 operators and farm managers 
from across the two states. They report the rates actually 
being charged for custom work that is being performed. 
The custom rate sheets list the average custom rate, as 

Farming Practice Custom Average Rate ($/Acre) 

IOWA MN RANGE 

TILLAGE: 

Moldboard Plow 11.05 11.14 8.00- 15.00 

Chisel Plow 9.60 9.08 7.00- 13.00 

Tandem Disk 7.15 6.55 5.00- 10.00 

Field Cultivator 7.10 5.86 5.00- 10.00 

Harrow 3.75 3.96 2.50-5.00 

Subsoiler 11.65 11.47 9.00- 15.00 

Disk/Chisel 10.70 10.72 8.00- 13.00 

Chop Stalks 6.50 5.70 5.00- 10.00 

PLANTING: 

Planter with attachments 
9.80 9.17 7.00- 14.00 

Planter without attachments 
8.75 8.53 6.00- 12.00 

Minimum tillage planter 
11.50 11.92 8.00- 15.00 

Grain drill 8.65 7.38 6.00- 13.00 

Soybean drill 10.50 9.72 7.00- 15.00 

No-till Soybean Drill 12.60 11.29 8.00- 16.00 

well as the range in rates for each custom operation. 

The accompanying table shows average costs for 
some common farming operations listed in the 1997 Iowa 
and Minnesota custom rate sheets. 

The Custom Rate Survey sheets also include rates 
for a variety of miscellaneous farming practices, such as 
snow removal, manure handling, etc. The rates listed on 
the sheets can be a useful guide for determining final 
custom rates. Actual custom rates may vary according 
to the availability of machinery, timeliness of the opera
tion, operator skill required, field size and shape, and 
other unusual circumstances surrounding the custom 
work that is to be performed. 

For more information on local custom rates, contact 
your local county extension office. 

Kent Thiesse 
Blue Earth County Extension Educator 

HARVESTING: 

Combine-Corn 23.35 21.03 18.00 - 30.00 

Combine-Soybeans 22.60 19.37 17.00-29.00 

Combine-Small Grain 20.95 17.33 15.00 - 26.00 

Handling Grain-Auger 

(per bushel) .039 .040 .02- .08 

Hauling Grain-On Farm 

(per bushel) .051 .050 .02- .08 

FORAGE: 

Windrowing 8.40 7.66 6.50- 10.00 

Hay Baling 

(per square bale) .35 .31 .25- .50 

(per large round bale) 7.00 6.33 5.00- 19.00 

(per one ton stack) 11.55 NA 11.00 - 13.00 

CUSTOM FARMING (GROWING AND HARVESTING): 

Corn 74.25 69.30 51.00- 100.00 
Soybeans 69.15 62.80 51.00- 100.00 
Small Grains 51.40 NA 45.00 - 60.00 

FARM LABOR: 

Average hourly wage 7.20 7.41 6.00- 10.00 
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DIAL U 

Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening. landscapes. plant 
diseases, insects and wildlife associated with the home environment. Calls from the public are taken at 
1-900-988-0500 weekdays. A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Bad Luck With Spring-Flowering Bulbs 

The extreme cold we experienced in early April (8"F 
in the Twin Cities) has devastated many spring-flower
ing bulbs. Snow had already melted -except where it 
was piled up from plowing or shoveling - and many 
tulips and daffodils were way out of the ground, espe
cially in south-facing exposures near house foundations. 
Many already had flower buds showing. 

Spring bulbs are quite tough when it comes to frost 
exposure, but eight degrees is more than just frost! Much 
of the unprotected bulb foliage is now pale yellowish 
white and rubbery or soft, no longer green and upright. 
Implications for this year are obvious. Unfortunately, it 
doesn't look too good for next year, either. 

If tulips and daffodils send up new foliage - and 
they might - it will use a lot of the food reserves cur
rently stored in their bulbs. On the other hand, if they 
don't produce many leaves they won't be able to store 
new food supplies for next year. Either way, it isn't too 
promising, particularly for tulips. They typically dimin
ish from year to year in our climate, even when growing 
conditions are more favorable. 

You might want to wait and see if enough foliage 
was produced to take care of the bulbs' needs for next 
year. If you decide to chance it, be sure to fertilize the 
bulbs while their foliage is still green. Otherwise, dig up 
the bulbs and plant large new ones next fall to make it 
more likely that you'll have a nice display in 1998. 

American Dog Ticks 

Deborah Brown 
Extension Horticulturist 

American dog ticks, also commonly known as wood 
ticks, are active now that weather has finally gotten nicer. 
They are common ly found in fields and in the under
brush of hardwood trees. You can usually rec-ognize adults 
by their reddish brown body with whitish markings. 

Note that American dog ticks cannot always be iden
tified by color. If you are unsure what tick you have 
found, submit it to an expert for identification. Although 
American dog ticks are active all season, they are most 
commonly noticed from April to June when the adults 
are present. 

Fortunately, American dog ticks are not common 
vectors of disease in Minnesota. Our most important tick-
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transmitted disease, Lyme disease, is carried by. 
blacklegged ticks (formerly known as deer ticks) which 
are also active now. 

Though not dangerous, American dog ticks are still 
a nuisance when they bite people. Reduce your chances 
of contacting ticks by wearing light-colored clothes so 
ticks can be seen more easily. When practical, wear long 
sleeve shirts and long pants. Keep tall grass and weeds 
cut down around the yard because you are much more 
likely to find ticks in tall grass. When hiking, stay on 
trails and avoid tall grass. Check people (especially 
around the head) and pets after returning from a known 
tick area. If added protection is necessary, use a repel
lent containing DEET or permethrin, but be careful to 
not over-apply the repellent). 

When submitting tick samples, do not tape them. It 
is difficult to see through the tape and the specimen is 
likely to be damaged when the tape is removed. Also do 
not put specimens loose in envelopes. Dead ticks should 
be wrapped loosely in tissue paper, then placed in a crush
proof container like a pill jar or 35mm film canister. If 
ticks are still alive, put them in a container with ethyl or 
isopropyl alcohol, and a tightly fitting lid. See also 
AG-F0-1013, Minnesota Ticks and Their Control. 

Many questions have also come in about carpenter 
ants. See publication F0-10 15, Carpenter Ants, for in
formation on dealing with this pest. 

Jeffrey Hahn 
Assistant Extension Entomologist 

Rhizosphaera Needle Cast on Spruce 
Rhizosphaera needle cast is one of the most common 
diseases of ornamental spruce in Minnesota. It is caused 
by a fungus that causes the tree to shed it's needles on 
the inner portions of the lower branches, with the shed
ding progressing upward and outward. Healthy spruce 
normally hold their needles for five to seven years. 

Lower branches on trees severely infected with 
Rhizosphaera needle cast often keep two years of needles 
or less. The disease sometimes results in the death of 
trees, but more often it just adversely affects the tree's 
appearance. However, excessive needle loss stresses trees 
and may predispose them to other problems such as 
Cytospora canker. 

Spores of the fungus are produced on needles that 



DIAL U I continued 

were infected the previous year. These spores are released 
during wet weather in May and June, causing infections 
mostly on the previous year's needles. In the late fall or 
early spring following infection, tiny black fruit bodies 
of the fungus protrude through pores in the needles in 
neat rows. In summer, these needles, which were infected 
over a year ago, tum yellow, then purplish-brown and 
are eventually shed. Some discolored needles may per
sist on the tree until the following spring. 

Moisture on needles is critical for infection. This 
iswhy the disease is most severe on the lower and inner 
portions of trees. They dry more slowly after rain. 

Spruces differ in their susceptibility to Rhizosphaera 
needle cast. Colorado blue spruce (Picea pungens) is 
highly susceptible. White spruce (P. glauca) and its vari
ant Black Hills spruce (P. glauca var. densata) have in
termediate resistance. The Norway spruce (P. abies) is 
resistant. 

Colorado blue spruce should not be planted in situ
ations where delayed evaporation of ~ater from needles 
is anticipated. Examples of where evaporation is a prob
lem include depressions or low areas, dense plantings. 
and areas with competing vegetation such as tall grasses 
or shrubs. 

This disease can be controlled by proper spacing of 
trees when planting (spruces should be planted with 20 
feet or more between trees), planting resistant sp~cies 
where the disease is likely, and by chemical mettiods. 
Chlorothalonil, a protectant fungicide, is labeled for con
trol of Rhizosphaera needle cast in Minnesota. To pre
vent infection of new growth, this fungicide must be 
applied once when new needles are half elongated (early 
June) and again when needles are fully elongated (early 
July). Severely infected trees may require two to three 
years of fungicide applications to completely restore their 
appearance. 

Peter Bedker 
Dial U Plant Pathologist 
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The~1~~97 Crop Planting Outlook 
S.LN3V'Jn~o 

The 1997 crop planting outlook varies greatly depend
ing on location. Producers with non-flood prone, ad
equately drained soils can optimistically anticipate timely 
planting. However, producers with flood impacted flood 
plain fields will need to wait for flood waters to com
pletely recede before restoring the fields to production 
condition. This will likely result in delayed planting. 

Some producers in the high elevations of southwest
em Minnesota may be dealing with the lack of fall till
age. There may even be cases of unharvested 1996 crops 
which will need to be harvested prior to 1997 prepara
tion. Normal weather conditions will be necessary for 
timely planting of the non-flood impacted fields. 

If field work is delayed very far into May, some fam1-
ers may need to consider altering their management 
plans. Planting should become their number one prior
ity. Crop selection, fertility, weed control!, and tillage 
plans may need alteration . Some farmers may wond~r if 
they can switch some fields from preplant applicatiom 
or do less tillage and move planting up in priority. 

The question facing producers is , "when doe:- los
ing money from delayed plantings becomes greater than 
the potential extra costs of switching to other manag~
ment practices?" These practices could include switch
ing to more expensive forms of nitrogen fertilizer or to a 
postemergent herbicide that a producer ha:- lcs-. confi 
dence in . Even a major change to no-till. or just a ~mall 
change like keeping the planter close behind the tdi:t~L' 
equipment may be new practices-producers mi~ht w:mt 
to consider this year. 

Small Grain 

If oats and wheat are not planted by !at~ April in 
southern Minnesota, it is recommended that producers 

\flOS3NNI~ 30 JJ.ISH~JNO 
switch their crop to com or soybeans. Late plantmg of 
oats and wheat increases the likelihood of high tempera
tures occurring at a critical flowering period ~hich will 
dramatically reduce yield. 

The exception to this recommendation is if oats or 
wheat are planted for reasons other than grain yield. For 
example, if producers plant oats or wheat for the straw, 
for crop rotation purposes, or for a location to spread 
manure in late summer, there may be an opportunity for 
late planted small grain. 

Corn Maturity 
Com yield potential declines by approximately one 

percent per day for each day planting is delayed beyond 
May I . However, producers are encouraged to plant the 
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Planting Outlook I continued 

original planting maturity mix if planting can be accom
plished before May 20. University of Minnesota recom
mendations for southern Minnesota are that 1 00-day 
maturity com hybrids be planted until May 25, with 
95-day hybrids being planted if planting occurs after May 
25 but before June 1. 

Tillage and Fertility 

There may be opportunities to reduce the number of 
tillage operatiof!"s used before planting. Compaction can 
occur when soil is tilled at wetter than optimum mois
ture content. The result is less pore space filled with air, 
which limits root respiration. This reduces root rnetabo
lism, absorption of nutrients, and other plant functions. 

Spring tillage should be kept shallow (2-3 inches) 
with the disc or field cultivator to avoid wet soil at deeper 
depths when soil is not in optimum condition. It is im
~ort~nt that an adequate seed bed be provided, and plant
mg m wet soil conditions will not provide good seed to 
soil contact. 

If soils are wet at planting, sidewall smearing of the 
seed furrow and compaction may occur. This can present 
problems for the germinating seed, especially if condi
tions turn dry. Subsequent dry conditions can also result 
in a partial opening of seed slots as soils shrink, also 
causing poor contact between seed and soil. 

Dry, cloddy conditions at planting often produce the 
same problem of poor seed to soil contact. This problem 
can be compounded by heavy crop residues, especially 
corn stalks, that are not cleared from the seed zone. "Hair 
pinning" of residue in the seed furrow allows moisture 
to escape and may prevent good contact of seed to soil. 

Best Strategies for Spring 
Operations: Corn 

Soybean fields that have not been tilled will dry first 
due to the absence of heavy cover. Avoid major tillage 
operations in the spring. If soil is wet, major tillage op
erations will increase compaction and create a seedhcd 
that reduces the probability of good seed to soil contact. 

Planting corn into these fields can be done with little 
or no tillage. Field cultivation or a light discing is usu
ally adequate. Research and farmer experience ha\·e 
shown that most conventional planters will work in me
dium to fine textured soils having soybean residue with 
very little or no tillage. 

Starter fertilizer is important. Phosphorus is alwavs 
important when planting into residue covered fields. 
Potassium may also be important. The first 20 to 40 
pounds per acre of P,O, banded near the corn row usu
ally will recover 75-90 percent of the corn yield response. 
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The com response with reduced tillage and high back
ground levels of soil test P and K have been 4-6 bushels 
per acre. At medium to low background levels responses 
have been much higher, 10-40 bushels per acre. 

Impregnating NPK and broadcasting this mix of 
plant food, followed with a light incorporation by field 
c~l~ivation, is also an effective and timely way of com
bmmg a ~eed and feed program. Drawbacks to this type 
of operatiOn are generally higher costs. 

Best Strategies for Spring 
Operations: Soybeans 

It is_possibl.e to plant soybeans following corn or 
small grain without primary tillage this spring. You need 
appropriate equipment to do the job. No-till drills will 
work nicely. Yields will likely not be reduced, but strict 
-attention to weed control will be necessary. 

If the spring is wet, com stalks can be incorporated 
with shallow tillage. The amount of tillage needed will 
vary with the amount of residue and the ability of equip
ment to plant in com residue. Most newer, conventional 
planters (disc openers) will plant with 30 percent resi
due cover if the top two to three inches of soil is loose. If 
you have a conservation tillage planter or drill, no spring 
tillage will be necessary for soybean planting. 

With wet soil, stay away from tillage operations that 
cause soil compaction. This may also increase the like
lihood for disease problems. Consideration of chlorosis 
resistant varieties can be important under reduced aera
tion conditions. Also, selection of phytophthora resis
tant varieties and using appropriate seed treatments may 
reduce "damping off' of seedlings. Protection from soil 
borne disease problems may be more critical than ever. 

Weed Control in Delayed Planting 
Herbicide choice and application methods should not 

slow planting. Weed wntrol practices should be selected 
to fit the soil and weather conditions. An integrated weed 
management approach is still the first choice where a 
combination of preplan! incorporated, postemergent, and 
cultivation is implemented. However, producers who 
planned to apply herbicide preplant may consider switch-

- 1ng .to a~postemergence·herbicide program. 

A preplant herbicide program requires an additional 
operation and perhaps an additional tillage prior to plant
ing. According to University of Minnesota agronomist 
~ale Hicks, "Job one should be to plant the corn crop 
nght, with a good seed bed. It doesn't do any good to 
muck up the seed bed and cause compaction and a re
lated lower yield potential." 

On the soybean side of the rotation, Encapsulated 
Command or Prowl may be applied to fields and not 
require incorporation. This method will provide residual 
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control and reduce the timing pressure of postemergence 
applications. Surface applied preemergence herbicides 
rely on rain to incorporate the chemical into the weed 
seed germination zone. 

A dry spell after application can result in poor per
formance of preemergence herbicides, but a review of 
historic rainfall patterns indicates above average chances 
of sufficient rainfall during this time period. Still, some 
producers may choose to switch from a preplant herbi
cide to an after-planting preemergence surface applied 
herbicide. 

Postemergence herbicides offer growers a wide range 
of treatments for most any weed problem. Posteinergence 

herbicides can be targeted to the weed species in the 
field. Timing the postemergence herbicide application 
for when the weeds are at the recommended size is es
sential for good control. A number of postemergence 
herbicides are available which offer a wide window of 
application timing, which provides producers with nu
merous weed control options. 

A good source for the latest weed control recom
mendations is the Cultural & Chemical Weed Control in 
Field Crops bulletin published by the University of Min
nesota Minnesota Extension Service. Jt is available in 
all Minnesota county extension off.ices. 

Bob Byrnes, Lyon County Extension Educator 
Jim Nesseth, Jacbon.County Extension Educator 

Soil Compaction Concerns for this Spring 

"Stay off wet soil" is the primary recommendation for 
keeping soil compaction problems to a minimum. Fol
lowing this recommendation will be a major challenge 
for farmers in areas of Minnesota and Wisconsin that 
have received record snowfalls and have high soil-mois
ture content. This might be a year when some of the 
crop will simply need to be planted on wet soils. 

If tilling and planting are going to take place on wet 
soils, it is important to use other steps to minimize the 
compaction caused by wheel traffic and tillage. These 
steps include proper ballasting of the tractor. using ap
propriate tires and tire pressure, avoiding unnecessary 
field operations, and maintaining tillage equipment in 
good repair. 

Tire pressure should be at recommended level'S. High 
tire pressure will cause compaction, while low tire pres
sure can result in tire damage. Radial tires cause less 
compaction than bias tires, especially when the tire pres
sure is correct. Note th:.tt ~ecommended tire pre~sure is 
lower for radial tires than for bias tires. Larger diameter 
tires cause less compaction because of a larger tire print 
in the soil. Concern about compaction is one of the pri
mary reasons for the recent availability of larger tires. 

Using dual tires will also reduce compaction at the soil 
surface compared to single tires. 

Minimizing the number of implement passes through 
the field is one easy method of reducing compaction. 
Evaluate the cost of each tillage pass compared to the 
expected increase in yield that results from the opera
tion. Many producers disk or field cultivate two times 
before planting; it might be possible to eliminate one of 
these operations with no yield loss. 

Worn or dull soil-engaging tools on tillage equip
ment, such as chisel plow shovels and disks, will cause 
more compaction than new tools. Planters and tillage 
equipment should be level from front to rear. When these 
machines are not operating level in the field, they re
quire more draft and power and additional ballast is 
needed to keep wheel slip in the correct range. 

Many crop growers might have to operate field 
equipment on wet soil this spring. It then becomes more 
ilnportJ.r.t to take these other precautions to minimize 
soil compaction due to wheel traffic and tillage. 

Ronald Schuler 
Wisconsin Extension Engineer 

Planning Farmland Drainage Systems 

On many farms in the upper Midwest. drainage is a nec
essary soil \Vater management practice to maintain a prof
itable crop production system. Surface and subsurface 
drainage offer several advantages to crop production. 
Farmland drainage helps create a plant growing envi
ronment that enables a farm manager to optimize the 
usage of all crop inputs within the expected and unex
pected climatic conditions. 

Planning an effective farmland drainage system re
quires consideration of a number of factors. In develop
ing a drainage plan and specifications, the planning par
ties need to assess state drainage design guidelines, lo
cal drainage experiences, soil survey information, site 
topography surveys, field evaluations, wetland restric
tions, outlet limitations, discharge impacts, and economic 
feasibility. 
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Planning Drainage I continued 

Assistance from the local National Resource Con
servation Service (NRCS), Farm Service Agency (FSA), 
Soil and Water Conservation District (SWCD), and wa
tershed offices are important early steps in interpreting 
current wetlands restrictions and receiving the pre-ap
provals necessary for doing some drainage. The USDA 
Food Security and Farm Bills of 1985, 1990, and 1996 
have many special wetlands restrictions. They mandate 
that any new or improved drainage project be evaluated 
before being initiated. 

It is also very important that the landowner, designer, 
and contractor understand the state's draipage laws and 
know what their rights and responsibilities are concern
ing both removing and receiving water from land.· 

Assessing the economics of adding drainage, or im
proving existing tiling, requires realistic determination 
of probable crop yield response for each concerned area. 
In-field data from a combine equipped with a grain-yield 
monitor offers the best source of information to indicate 
yield range and variability within a field. Be conserva
tive in estimating potential response. Never assume that 
improving the most poorly drained land in a field will 
match its yield to the best soil types in the field. 

Other sources for potential yield response informa
tion related to improved drainage include your neigh
bors, county extension offices, and the local SWCD of
fice. Some county soil survey mapping projects have 
identified the potential yield for each soil type under 
sound, well-drained management practices. No long
term research data have been maintained by University 
of Minnesota researchers, but Iowa researchers have sug
gested that 1 0-45 bushels of corn response and to .f- I .'i 
bushels of soybean response might be expected on mod
erate to very poorly drained land. Some early 19SOs re
search work in Ohio suggests that corn might respond 
with a 12-24 percent increase and soybeans with a I 0-20 
percent increase. depending on tile spacing. to tiling of 
a poorly drained silty clay-textured soil. 

The following discussion presents some basic drain
age design criteria. tile sizing. and spacing informatton 
that must be considered by the landowner and contrac
tor in planning a system. 

Site Conditions 

The starting point in planning drainage improvement 
or a new drainage._system is assessment of outlet loca
tion and size, field topography, and soil types. The to
pography of a site greatly influences the subsurface drain
age layout pattern. Whether the outlet is an open chan
nel or a buried pipeline, either must be of sufficient size 
to carry the necessary drainage runoff fast enough to 
prevent significant crop damage. 

Generally, most farmlands in the upper Midwest need 
an outlet size and tile spacing that provides a drainage 
rate or "coefficient" of between % to 1/z inches of drain
age per day (7 .1-- to 9.4 gallons per minute per acre 
drained). If the-intended crops are high value, or if some 
of the sur[ace waters will be drained by open surface 
inlets, the drainag~. coefficient should be increased to 
3/4- to l-inch per day. These guidelines should be refined 
in consultation with local NRCS personnel and other 
experts. 

Main and Lateral Tile Line Sizing 
The maximum amount of water that a given tile size 

can carry depends on type of tile (inside roughness of 
tile), inside diameter, and grade of tile line. There are 
suggested maximum and minimum grades for given tile 
sizes and soil types so that water velocities are not too 
slow, which can cause sedimentation, or too fast, which 
can cause flow problems that might result in an erosion 
hazard to the soil around the drain tile. 

Tile Line Spacing 
A close relationship exists between tile spacing, 

depth of tile, and soil permeability. When a system of 
parallel laterals is used, spacing should be based on soil 
type. soil permeability, drain depth, crops to be grown, 
desired drainage coefficient, and degree of surface drain
age. Tile spacing should be determined after consulting 
the suggested guidelines in your state's Drainage Guide, 
and hy reviewing local experiences from neighbors and 
contractors. 

Jerrv Wright, Extension En[?inea 
West Central Experiment Station 

Soybeans 

The '97 season, with the excessive water in many part~ 
of the state suggest we should be concerned about w~1ter 
molds, those fungi that are favored by wet conditiom or 
by soil that tends to remain wet longer following some 
soil compacting due to spring operations. 

The first pathogen to be thinking about is Soybean 
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Phytophthora Root Rot. In the 1996 growing season, 57 
percent of the isolates were identified as Race 3 and 14 
percent were Race 4. Mixed Race ID's or unknown re
action types represented 29 percent. Clearly the Races 
of PRR have changed and Race 3 and 4 are most impor
tant, but the 29% that do not perform as expected or are 
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mixes of races are of concern. I suspect that the PRR 
Race population is continuing to change and that we will 
find more of Race 4 and other Races that can overcome 
the resistance gene Rps lk in the future. The loss of stand 
early season can and is often due to PRR. 

We can also expect to have seedling damage from 
Pythium. The use of soybean seed treatments will, I 

believe, need to increase to reduce this early season 
damping-off. Resistance to PRR does not mean resis
tance to Pythium. Seedling disease escape was more 
common in full tillage sites at later planting dates. If 
your operation has changed to less tillage and earlier 
planting you may want to consider seed treatment as a 
preventative measure. 

Ward C. Stienstra 
Extension Plant Pathologist 

~Ianting Corn after Anhydrou~ Am"!onia 

An annual question for most com producers is "How 
long does one need to wait before planting corn after 
anhydrous ammonia (AA) is applied?" Our general rec
ommendation is to wait 24 hours. This assumes that AA 
is applied at a depth of at least six inches and that the 
soils were "fit" for AA application. It is also suggested 
that AA be applied at a slight angle to the proposed seed 
rows. As with all potential fertilizer injury for seeds and 
seedlings, the risk of injury is greater in drier soil than 
in wetter soil. 

The most comprehensive field research done on this 

·topic· would indicate that. our gener~l recommendation 
is adequate. A University of Illinois study in the 1970s 
reported that a "-standard" N rate of 200 pounds per acre 
(g.reater than almost all our recommendations) applied 
at a depth of seven inches and planted to corn the same 
day, had only a 2 percent decrease on stands. For the 
100 pound N rate, stand loss was less than I percent. 
Our recommendation of waiting a day would decrease 
this injury risk even further. 

Mike Schmitt 
Extension Soil Scientist 

Fate of Fall-applied Nitrogen ... As of Today 

A real concern for many producers this spring is the fate 
of nitrogen (N) applied last fall. Many events have since 
happened that are creating concern: an early freeze-up 
last fall, early (and deep) snow cover for some, a brutal 
winter, a cold spring, and a wet/flooded late winter/spring 
for some. Common to most of those descriptions was 
"cold." As long as the soils are cold. N conversion to 
nitrates and loss to the air (via denitrification) is ex
tremely reduced. Therefore, I am not concerned about N 
loss at this point in time. 

Soil temperature data collected from last fall and 
converted to thermal units provided some interesting 
information. Based on these thermal units. the potential 
conversion of ammonium to nitrate last fall (even if the 
N was applied early last fall, Bctober 7 or later in s-outh
ern Minnesota) was less than what norma/l\· occurs 
between our "50F" time standard and freeze-up. Thi~ 

reduced conversion potential is very unusual. 

While I am not concerned about N loss today, I have 
reason to be concerned about possible N losses in com
ing weeks. As soils warm. all fall-applied N will eventu
ally convert to nitrate-N quicker than spring-applied N. 
Then. we need to be concerned and aware of soil mois
ture conditions. Denitrification occurs when soil condi
tions are warm and soils saturated with water. N loss 
will be an issue later this spring. 

Later this spring. there will be a supplemental N 
worksheet presented and discussed in this newsletter. 
This worksheet will help you evaluate fertilizer N man
agement factors. soil moisture conditions, and crop (corn) 
conditions. The worksheet has been used since 1993 and 
has been a tested and proven N decision aid. 

Mike Schmitt 
Extension Soil Scientist 

Alternatives to Prep/ant Nitrogen Applications 

Due to abnormal spring soil conditions, the priority for 
many producers this spring will be to plant the crop as 
soon as possible. Although spring preplant N applica-

tions are considered a best management practice for al
most all of Minnesota, this year presents an opportunity 
to spread some of the workload over a greater time pe-
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Preplant Nitrogen I continued 

riod. Consider pre-emergence or side-dress applications 
ofN. 

The following discussion on the various options 
available to producers this year is largely from the Best 
Management Practices for Nitrogen series, available at 
all county extension offices. 

Of course, some preplant applications can and will 
be made. We recommend ammonium-based N products 
(urea and anhydrous ammonia), and you should consider 
a nitrification inhibitor if you are on poorly-drained soils. 
Incorporation of urea should be made within three days 
after application, although a separate pass just for this is 
generally not needed if there is a good probability of 
rainfall to move the urea into the soil, and/or a final seed
bed tillage pass will be made. 

After the crop (com for this example) is planted, but 
before it has emerged, an option would be to apply an
hydrous ammonia between the rows. You will need to be 
able to see the tire tracks or seed rows to ensure that the 
knives are not tearing up a seed row. Research at the 
University of Minnesota has proven this a safe practice. 

After the crop has emerged, side-dress or top-dress 
N applications options are plentiful. Key to lowering risk 
of reduced com yields with in-season N applications is 
to apply the N as early as possible. Earlier application 
reduces risks associated with labor/timing, rainfall, po
sitional unavailability, etc. The older notion to hold-off 
as long as possible to decrease N loss potential is not 

recommended. Side-dressing anhydrous ammonia can 
be done as soon as rows are visible. 

Top-dressing with either urea or UAN-28% is also 
feasible. The major caution would be broadcasting UAN-
28% and burning the foliage. At lower N rates and ear
lier in the season, this bum is primarily cosmetic, how
ever, as the rates increase and the season progresses, 
consider drop nozzles to minimize bum. Some urea gran
ules may get into a com whorl, but this bum is not sig
nificant. Both of these products should.be incorporated 
within three days with a cultivator, although rainfall of
ten takes care of any volatilization concerns. 

With either pre-emergence or side-dress anhydrous 
ammonia eptions, .a feasible option-i-s -to-consider using 
60-inch- knife spacings( assuming 30-inch rows). Trials 
-have shown this strategy works fine. The advantage 
would be fewer knives and less power. The disadvan
tage would be that twice as much anhydrous ammonia 
will come out of each knife, thus, one must keep the 
knives at a decent depth and be mindful of N loss from 
soil conditions that are too wet or too dry. 

On coarse-textured soils, standard N management 
practices should be followed. Split applications of N are 
recommended. Apply some N before or at planting, use 
a nitrification inhibitor if significant N will be applied 
preplant or as a very early side-dress, use anhydrous 
ammonia or urea for preplant or very early side-dress 
applications, don't side-dress N too late in the season, 
and account for N in any irrigation water. 

Mike Schmitt 
Extension Soil Scientist 

DIAL U 

Dial U is a user-fee telephone diagnostic clinic j(1r mils and samples related to gardening, landscapes, plant 

diseases, insects and wildlife associated ll'ith the home Clll'iroll/11£'111. Calls from the public are taken at 

1-900-988-0500 weekdays. A flat $2.99 chw~~e is /n'llnl tlutnmaticallr to the phone from which the call is placed. 

Expect Anthracnose on 
Shade Trees This Spring 
Anthracnoses are among the most common diseases or 
shade trees in Minnesota. Anthrac-rtOses l:tf"e <:aused ~w 
fungi that produce their spores in a mass or group \\'hich 
extends through the epidermis of their host. A numher 
of related fungi cause these diseases on specific hmt 
trees. In Minnesota, anthracnoses are most common on 
green ash, white oak, bur oak, and maples. 

Though anthracnoses are among the most common 
diseases of landscape trees in Minnesota, they generally 
do not cause permanent damage to established trees. 
Cultural measures often provide an acceptable level of 
control where anthracnoses are a recurring problem. 
page 36-4/18197 

Symptoms 

Anthracnoses cause irregular-shaped leaf spots that 
usually have a light-colored center separated from the 
healthy tissue by -a 1ia,rker 111argin. These spots usually 
devdop along leaf veins and frequently expand outward 
tn the leaf margin. Severe leaf infections can cause sig
nificant defoliation of trees, especially in ash, and dam
age is most severe on lower and inner portions of the 
crown of trees. 

Anthracnoses are generally most severe in spring and 
early summer when conditions are favorable. Extended 
cool and rainy weather favors these diseases. 

Usually anthracnoses do not cause permanent dam
age to established trees so active disease management is 



DIAL U I continued 

unnecessary. Established trees can routinely suffer the 
loss of up to a third of their foliage without serious con
sequences to their health. However, severe, repeated . 
defoliation that occurs over successive years can weaken 
trees and predispose them to attack by other pests. 

Severe defoliation is the loss of more than half of a 
tree's foliage. Cultural practices such as gathering and 
disposing of infected leaves, pruning to improve air 
movement throughout the canopy of the tree, and main
taining tree vigor by watering and fertilizing as needed, 
can be used to decrease the severity of anthracnoses. 

Only under extreme circumstances, where trees have 
been repeatedly defoliated over successive years, may 
chemical control may be warranted. A number of fungi
cides may be used to control anthracnoses on ash, maple, 
and oaks. 

Fungicide 

Bordeaux mixture 

Chlorothalonil 

Fixed coppers 

Mancozeb 

Thiophanate-methyl 

Zyban 

Ash 

X 

X 
X 
X 

Oak Maple 

X X 

X X 
X X 
X X 
X X 

X 

The fungicides listed above must be used according 
to the instructions on their labels. The decision to use 
chemical control measures must be made before growth 
begins in the spring. Generally, preventive fungicides 
should be applied at bud break and again as warranted 
by weather conditions and the label instructions. 

Peter Bedka 
Dial U Plant Pathologist 

Newleaf™ Potato Available 
for Home Gardens 
Colorado potato beetles have been a real problem the 
past few years. This spring there's a new "weapon"" in 
the arsenal against the little buggers. Home gardeners 
now have access to seed potat-oes_geneticttlly en~nee-red 
to incorporate the form of Bt that works on potato heetks. 
It fends them off by causing the larvae that feed on thL' 
plants to sicken and die. 

The potato, NewleafTM, is a russet burbank-type po
tato that should grow well here. It's available in home 
garden quantities through the mail from J .W. Jung Seed 

Company, 335 S. High St., Randolph, WI 53957-0001 

Plant potatoes in full sunlight, preferably in well
drained soil. Whole seed potatoes can be planted as soon 
as the soil warms to 35 degrees, usually late April or 
early May in the 1\vin Cities area. Cut pieces need 
warmer soil temperatures, something between 40 and 
50 degrees ought to do it. This is usually the latter part 
of May in the Metro area. Cut pieces are more likely to 
rot if planted too early, while soil is still cold and wet. 

Old Wasp Nests 

Deborah Brown 
Extension Horticulturist 

-. Questions have been asked about what to do with wasp 
nests that may be found now. There is concern about 
wasps that may still be in the nest or the nest being re
used this spring. Fortunately, wasps are annual insects 
and do not survive past fall. The nests you see are either 
unoccupied or only contain dead wasps. New queens will 
not move into old nests- they construct their own nests. 
Nests found now can be removed without the threat of 
stings. 

If nests are ignored, they will eventually deteriorate. 
However, when nests are indoors (e.g. in a wall void), 
they may attract scavenging insects, such as larder beetles 
and carpet beetles, which will remain as long as there is 
a food source. See F0-3732, Wasp and Bee Control. 

Nightcrawler Activity Evident 
Nightcrawlers have been active in lawns lately. People 
notice them because of the lumpiness they can cause in 
lawns. Complaints are also received about nightcrawlers 
being a nuisance when they occur in large numbers on 
driveways and sidewalks. However, nightcrawlers are 
very beneficial because they help to reduce thatch and 
they enrich and aerate the soil. People should tolerate 
nightcrawlers whenever possible. If that's not possible, 
control nightcrawlers by applying diazinon to the turf. 
This controls about 60 percent of the population. 

Do not use metal rollers to get rid of nightcrawler 
mounds. This compacts the soil. Instead, knock down 
these mounds with a power rake (also known as a verti
cal-mower+.-AJthoogh-early autumn is the best time to 
power rake, it can also be done in spring when the ground 
is firm but before hot weather sets in. This is more likely 
to stir up annual weed seeds in spring, so if you power 
rake now, follow up with a pre-emergent herbicide. 

Jeffrey Hahn 
Assistant Extension Entomologist 
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Once the water recedes on flood plain fieldls, the impact 
of the flood water on farm fields will be evident. Ero
sion and soil deposits may have significant imparts on 
how producers manage nutrients on affected fields in 
subsequent years. As fields are reconstructed to even out 
effects of erosion and/or deposition, new soil profiles 
are created. These "new" soils may have completely dif
ferent physical and chemical characteristics than the pre
flood soil. 

A good soil testing program is essential on these 
soils. Ray Lamond, Kansas State University Extension 
Specialist in soil fertility management, :suggests ap
proaching the situation as if a new field has been pur
chased and nothing is known about the soil. In many 
cases, this is a good representation of the situation. 

Do not rely on previous soil test results from the 
field to build nutrient management plans. Affected fields 
should be retested and nutrient management plans should 
be based on these new results . In addition to general fer
tility (pH, P, K), organic matter and zinc levels should 
also be determined. Sand deposits are often very low in 
organic matter and nutrients. 

Significant changes in organic matter levels could 
al so impact herbicide choice and recommended appli
cation rates . Phosphorous, potassium and micronutrient 
recommendations can be made based on new soil test 
results and crops to be. 

Flooding, or just extended very wet periods . can 
impact nitrogen management. Flooding, with its accom
panying erosion and deposition , tends to reduce the or
ganic matter pool in soils . Reduced organic matter means 
less mineralization release of nitrogen from this pool 
during the growing season. Extended wet period in
crease potential for leaching and/or denitrification 111 

soils . 

Leaching, the downward movement of nitrate nitro
gen with soil water, is more of a problem on coarse tex
tured soils. Denitrification occurs in saturated soils as 
temperatures warm. Denitrification losses are not a con
cern at this time, but could be a concern if saturated soils 
persist into warmer temperatures. 

A nitrogen soil test is advisable on flood affected 
fields to determine the nitrate nitrogen levels. Results of 
the nitrogen soil test coupled with expected crop yield 
allow accurate nitrogen fertilizer recommendations. 

On fields where heavy sand deposits are incorpo
rated into existing soil, micronutrients (particularly zinc 
and sulfur) may be a concern. Soil testing will identify 
this need. 

Bob Bvrnes 
Lyon County Extension Educator 
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A Sugar Beet Grower Survey 

A survey of Minnesota and North Dakota sugar beet 
grower use of production practices and new technology 
has implications to the agricultural industry. Over 500 
growers responded, and 25 percent of the beet growers 
indicated they used grid soil sampling. The percentage 
was even higher in Chippewa and Renville Counties, with 
35-40 percent respectively saying they used it. 

With electronic and communications technologies, 
61 percent of the growers said they were using personal 
computers, 33 percent fax, and 22 percent Internet. This 

has implications on how we communicate with clien- ' 
tele. Sugar beet growers have adopted new technology 
faster than the average farmer, but these numbers show 
that traditional communication methods must continue 
to be used to reach the majority of growers. 

The source of this information were the 1996 Sugar 
Beet Research and Extension Reports. 

Roger J. Larson 
Chippewa County Educator 

Chloride for Wheat 

In recent years, results of various research projects have 
shown that the addition of chloride to a fertilizer pro
gram has increased the yield of wheat in some parts of 
the Northern Great Plains. Although chloride is classi
fied as a micronutrient, plants may take up as much chlo
ride as the secondary nutrient, sulfur. 

Will the addition of chloride improve yields of hard 
spring wheat in Minnesota? Is there a soil test which 
can be used to predict the need for chloride for this crop? 
Yes, soils can be tested for chloride and the results can 
be used to make chloride recommendations. 

The soil test for chloride was developed at South 
Dakota State University. The definition for relative lev
els is provided in the accompanying table. 

Chloride recommendations are made by subtracting 
the amount of chloride measured in the top two feet from 
the value of 60. 

Although soil testing for chloride has not been ex
tensive in Minnesota, most of the results show chloride 
levels in the high range. You can expect soil chloride 

levels to be high where wheat will follow sugar beets. 
Soil chloride levels may also be high if 0-0-60 has been 
applied for previous crops. 

The University of Minnesota Soil Testing Labora
tory does not offer a soil test for chloride. This test is, 
however, offered by the Soil Testing Laboratory at South 
Dakota State University, and by private laboratories. 

Chloride Soil Test 

lb./acre to 2 feet 

0-30 

31 - 60 

more than 60 

Relative 

Level 

low 

medium 

high 

George Rehm 
Extension Soil Scientist 

Placing Fertilizer with the Corn Seed 

In past years, corn growers have had two choices for 
placement of the phosphate and potash needed for prof
itable corn production. They could either apply the fer
ti I izer in a band near the seed at planting or broadcast 
and incorporate before planting. In recent years, there 
has been more interest in placing fertilizer with the seed 
at planting (pop-up fertilizer). 

This "pop-up" placement has been successful for 
many com producers. However, there have been several 
questions about the use of this placement option. Most 
questions are concerned with the rate of various fertil-
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izer products which can be applied in this way. 

There is general agreement that high rates of fertil
izer applied in contact with the seed might have a nega
tive effect on germination. There was a need to measure 
the effect of rate of application of various fertilizer ma
terials in contact with the seed on corn emergence and 
subsequent yield. 

Trials were conducted at Lamberton and Waseca in 
1995 and 1996 to measure the effect of three fluid fertil
izers (10-34-0, 7-21-7, 4-10-10) applied at 5, 10, and 15 
gallons per acre in contact with the seed. Corn was 



,fertilizer With Corn Seed I continued 

planted in mid- and late-May. Emergence counts were 
taken approximately four weeks after emergence, and 
final grain yields were measured. The information col
lected in 1996 is summarized in the accompanying tables. 

There was some variability in both measured stand 
and com yield. Statistical analysis of the data showed 
that this variability was not due to the treatment which 
was applied. 

All rates of all materials had no negative effect on 
emergence and subsequent yield. It's important to point 
out, however, that the soil was wet at planting at both 
locations in 1996. In general, the risk of damage which 
may be caused by fertilizer placed with the seed de
creases as the soil moisture content at planting increases. 

In Minnesota, the highest rate (15 gal/acre) of I 0-
34-0 and 7-21-7 is not needed to supply the amount of 
phosphate needed for optimum com production if soil 
test levels for phosphorus are in the medium range or 
higher. Rates of 8-10 gallons per acre would be more 
than adequate for these soil test levels. 

A dry seedbed is usually not a concern when corn is 
planted in Minnesota. Therefore, placement of some fer
tilizer with the seed at planting can be a good alternative 
to the use of a starter fertilizer when soil test levels for 
phosphorus are in the medium to high range. Of course, 
risk of damage is at a minimum if a small amount of soil 
is placed between the seed and the fertilizer. 

In Minnesota, the soil test level for phosphorus is in 
the medium to high range for many fields. There is a 
very low probability that broadcast applications of phos
phorus will improve yields in these situations. The use 
of "pop-up" fertilizer could be a good alternative to the 
broadcast application. 

George Rehm 
Extension Soil Scientist 

Table 1. Effect of three fluid fertilizers applied at three 
rates on emergence of corn planted in mid-May, 1996. 

Rate of Application (gal/acre) 

Location Material 0 5 10 15 

plants per acre 

Waseca none 32,000 

10-34-0 32,200 31,200 30,500 

4-10-10 31,800 32,000 31,400 

7-21-7 31,400 31,800 31 '100 

Lamberton none 29,400 

10-34-0 32,000 34,800 36,200 

4-10-10 35,300 29,600 29,600 

7-21-7 28,800 31,600 34,800 

Table 2. Effect of three fluid fertilizers applied at three 
rates on yield of corn planted in mid-May, 1996. 

Rate of Application (gal/acre) 

Location Material 0 5 10 15 

--- bushels per acre ---

Waseca none 156 

10-34-0 171 158 162 

4-10-10 151 147 153 

7-21-7 160 154 161 

Lamberton none 150 

10-34-0 151 152 151 

4-10-10 152 147 150 

7-21-7 151 150 147 

USDA Lifts Karnal Bunt Restrictions in Southeast 

The USDA is lifting all Kamal bunt emergency action 
notifications currently in place in the Southeast. ··we·n· 
extensively studied the situation in the Southeast and 
have concluded that Kamal bunt is not present there." 
said Terry Medley, administrator of USDA's Animal and 
Plant Health Inspection Service. 

USDA is basing its decision regarding Kamal bunt 
on the fact that bunted wheat kernels have not been found 
in any samples, whereas contamination with bunted 
ryegrass kernels was common. Researchers have shown 
that spores from ryegrass do not infect wheat. Some 

wheat samples collected during the national Kamal bunt 
survey contained spores similar in size and shape to those 
of the agent that causes Kamal bunt. Such spores were 
recovered in samples from Alabama, Florida, Georgia, 
and Tennessee. Wheat seed contaminated with these 
spores also was planted in South Carolina. 

"At this time we are no longer considering taking 
further regulatory action in the Southeast," said Michael 
Y. Dunn, assistant secretary for marketing and regula
tory programs. In the near future, USDA will publish a 
standard for determining the presence of Kamal bunt 
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Karnal Bunt I continued 

that will apply to all parts of the country. "Establishing 
this standard will ensure that all U.S. wheat producers 
and handlers are treated equitably with regard to Kamal 
bunt and that U.S. wheat has necessary certification to 
remain competitive in global markets," said Dunn. 

"These actions are consistent with USDA's objec
tive to protect the U.S. wheat industry while limiting 
restrictions to areas where Kamal bunt disease occurs," ' 
said Dunn. 

Roger Jones 
Extension Plant Pathologist 

DIAL U 

Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant 
diseases, insects and wildlife associated with the home environment. Calls from the public are taken at 
1-900-988-0500 weekdays. A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Carpenter Ants in Spring 
We have been receiving an increasing number of calls 

about carpenter ants as the weather has become warmer. 
Carpenter ants in homes during late winter or early spring 
is an indication that there is a nest in the building. 

Check for the following signs to verify an indoor 
nest and to help detect its location: moisture-damaged 
wood, large numbers of ants (20 or more), piles of coarse 
sawdust, sightings of large numbers of winged ants, and 
rustling sounds in wood. You can also try following them 
back to the nest. Do this during evening to early morn
ing when they are most active. Locating the nest is im
portant because the most effective control is a direct in
secticide treatment into the colony. 

When a nest is discovered, a homeowner can attempt 
control or an experienced pest control company can be 
hired to treat it. It can be challenging for a homeowner, 
but if they try the job themselves, they need to drill 
I /8-inch diameter holes into the area concealing the nest 
(e.g. a wall void) and apply an insecticidal dust labeled 
for indoor use, such as bendiocarb, chlorpyrifos, or bo
ric acid. These products may not easy to find. 

More than one nest may be found in a building. but 
only treat nests that you know exist. Do not treat areas 
of a building where nests have not been found. Do not 
automatically treat an area again unless the first attempt 
did not eliminate the nest. See publication F0-1 015, Car
penter Ants. 

J efli·ey Hahn 

Assistant Extension Entomologist 

Snow Molds Are Prominent in Area Lawns 
Snow molds are fungi that like cool wet conditions, 

and often appear in the spring as snow melts from lawns. 
The snow mold fungi begin to grow under snow cover 
on unfrozen ground at near freezing temperatures. 
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Gt:Qwth of these fungi continue after snow melt as long 
as the temperatures remain cold and the grass is wet. 
The early and heavy snow cover that occurred this past 
winter created favorable conditions for snow molds. As 
a result they are common throughout area lawns. 

Snow molds on Kentucky bluegrass lawns seldom 
cause serious damage. Generally, affected areas are just 
a little slower to green up. Affected area may be gently 
raked to minimize damage. This promotes drying and 
prevents further growth of the fungi. 

Peter Bedker 
Dial U Plant Pathologist 

Early Spring is the Time to Think Trees 
With spring and the renewed growth of plants also 

comes the renewed growth of microorganisms. Many of 
the canker pathogens of trees including Cytospora can
ker on blue spruce, Nectria canker on honey locust, black 
rot on apple and mountain-ash and Eutypella canker on 
maple, produce spores that are disseminated to adjacent 
branches and trees by wind and water during wet spring 
weather. 

The term canker is used to describe the symptom of 
a localized dead area on woody plants that is surrounded 
by healthy tissues. Many canker diseases are caused by 
opportunistic pathogens that attack stressed trees. Con
trol is achieved by promoting the health and vigor of 
trees and by practicing good sanitation. Cankers should 
be pruned from trees, preferably before budbreak, and 
disposed of through burying, burning or chipping. 

Promoting the health of trees often begins with 
choosing a tree that is well suited for the location where 
it will be planted. In addition, improper pruning cuts, 
both stub and flush cuts, often provide an entry for op
portunistic canker pathogens. 

Peter Bedker 
Dial U Plant Pathologist 
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Oak Wilt Reminder 

Oak wilt is a devastating disease of oaks, and it is 
present throughout much of Minnesota. This disease is 
spread overland by sap feeding beetles that are attracted 
to fresh wounds on oak trees. To avoid starting new in
fection centers, oaks should not be intentionally wounded 
during the period fromApril15 to June 30. Unintended 
wounds should be treated immediately with an appro
priate wound dressing such as a nontoxic latex paint. 

Peter Bedker 
Dial U Plant Pathologist 

Indoor Plants Picking up the Pace 
Now that we have passed the spring solstice and our 

days are growing noticeably longer, most houseplants 
should be starting to grow a little more actively. This is 
certainly true of plants that depend on natural light from 
a window. Plants that are lit artificially for a good part 
of the day, or which spend all their time under fluores
cent lights will probably not be as sensitive to the change 
in seasons. 

Once you see your plants putting on new spring 
growth, resume regular fertilization. It's still a good idea 
to mix your plant food half-strength for houseplants. You 
can always fertilize more often, if necessary, but it's 
impossible to undo the damage to plants already caused 
by excessive fertilizer salts in the soil. 

You can reduce the amount of fertilizer salts present 
through leaching the soil by watering several times in 
rapid succession using lukewarm water. This will dis
solve and flush through some of the accumulated fertil
izer salts. Unfortunately, plant damage already done, 
brown leaf tips and crisp leaf margins, cannot be restored. 

Check the soil frequently to see if it needs watering. 
As more sun comes through your windows the air is 
warmer, increasing transpiration of moisture through the 
leaves. Coupled with additional growth, the plant's de
mand for moisture is increased. You probably need to 
compensate by watering more often. 

Continue to treat amaryllis, poinsettias, and Easter 
lilies as you would other sun-loving houseplants, until 
it's warm enough to put them outdoors in late May or 
June. 

Deborah Brown 
Extension Horticulturist 
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Equipment Investment for Narrow Row Corn and Soybeans 

Corn and soybeans produce statistically higher yields 
when grown in narrow rows. Corn yields from 20-inch 
spaced rows have averaged 7. 7 percent higher compared 
with 30-inch rows and soybean yields have been 7-16 
percent higher when grown in 1 0-inch rows compared 
with 30-inch rows (Table 1). 

Higher yields increase gross incomes, but operating 
and machinery costs also increase. Variablles that affect 
gross income per farm are crop prices, operating costs, 
yield levels, and number of acres of corn and soybeans. 
This article shows the effect of these variables on the 
amount of money available for machinery iinvestment. It 
also provides a worksheet for growers to use to calcu
late, for their specific situation, the money available for 
machinery investment when considering naJTow row com 
and soybean production. 

Increased non-machinery operating costs associated 
with changing to narrow row corn and soybean produc
tion are in Table 2. We show an increased. seed cost of 
$4.24/acre for narrow row corn. Howeve:r, we recom
mend a harvest population of between 29 and 31 thou
sand plants per acre in both 30-inch and 20- or 22-inch 
spaced com rows, so if a grower now has a harvest popu
lation of30,000 in 30-inch rows, then this portion ($4.24/ 
acre) of the increased non-machine costs can be reduced . 
For growers with populations less than the 29 to 31 thou
sand plants per acre, allowing for an increased seed cost 
is appropriate when changing to narrow rows . 

Table 3 presents amounts of money av:ailable to pay 
the machinery investment for narrow row corn produc
tion for various numbers of acres and com yields with a 
corn price of $2.50/bu and 7 percent higher yields . For 
example, if a grower is now producing corn yields of 
1 00 bu/a, then an extra $17 .50/a would occur due to the 
7 percent higher yields. Non-machine costs are increased 

$9.54/a, leaving $7.96/a for machinery costs. Since ap
proximately one-half of the machinery cost is for insur
ance, repairs, housing, and interest, only $3.98 of the 
$7 .96/a is available for machine ownership. 

If a grower has I 00 acres of corn and uses a 1 0-year 
machinery depreciation schedule, then there would be 
$3,980 available for machinery investment. If a grower 
spent less than $3,980 to change to narrow rows, then 
some profit occurs for this example. As the number of 
corn acres and yield levels increase, there is more money 
generated to pay the machinery investment for changing 
to narrow rows. 

Table 4 shows the amounts of money available to 
pay the machinery investment for narrow row soybean 
production for various numbers of acres and soybean 
yields with a price of $7 /bu and 8 percent higher yields. 
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Narrow Row I continued 

For example, a grower with 100 acres of soybean pro
ducing an average of 35 bu/a would generate an extra 
$19.60 by growing soybeans in narrow rows. Of that 
$19.60, there would be $7.43/a available to pay machine 
ownership costs, or $7,435 over a 10-year time period. 

As with corn, the amount generated to pay machin-

Table 1. Corn and soybean yield (bu/a) in narrow rows. 

Spacing (inches) Change 

Crop Location 10 20 30 % 

Corn Waseca 155 157 146 7.5 

Lamberton 137 136 127 7.1 

Morris 116 115 106 8.5 

Soybean Lamberton 43.3 40.0 7.6 

Waseca 49.6 46.6 42.6 16.4 

Morris 48.9 43.8 11.6 

Table 2. Increased non-machinery operating costs for 
narrow rows, in dollars Per Acre. 

Operating Expense Corn Soybean 

Seed $4.24 $2.10 

Fertilizer 3.50 2.00 

Drying Fuel .85 

Fuel/Oil .25 .20 

Utilities .16 .03 

Marketing .05 .05 

Operating Interest .44 .35 

Total Increased Expense $9.40 $4.73 

Table 3. Amount to pay machinery investment to grow 
narrow row corn with corn price of $2.50/bu and 7 per
cent higher yields. 

Yield Level (buia) 

100 125 150 175 

$/Acre 

Extra Income 17.50 21.88 26.25 30.63 

Non Machine Costs 9.54 9.54 9.54 9.54 

Available for Machinery 7.96 12.34 16.51 21.09 

50% Ownership 3.98 6.17 8.35 10.54 

Amount Available for Machinery Cost 

Corn Acres (1 0-Year Depreciation) 

$/Farm 

100 3,980 6,170 8,350 10,540 

200 7,960 12,340 16,700 21,080 

300 11,940 18,510 25,050 31,620 

400 15,920 24,680 33,400 42,160 

page 18- 414197 

ery costs increases with higher yields and number of 
soybean acres. For both corn and soybeans, substantial 
potential profits can occur at high yield levels and acre
age greater than 200. 

Table 5 is a worksheet to calculate the amount avail
able to pay machinery costs for a growers' specific corn 
and soybean production system. You can see how it is 
used with an example of a grower who has 150 acres of 
corn with an average yield of 145 bu/a, 150 acres of soy
beans with an average yield of 40 bu/a, and is consider
ing changing row width for both crops. For this example, 
the grower expects a yield increase of 6 percent for corn 

Table 4. Amount available to pay machinery investment 
to grow narrow row soybeans with soybean price of 
$7.00/bu and 8 percent higher yields. 

Yield Level (bu/a) 

35 40 45 50 

$/Acre 

Extra Income 19.60 22.40 25.20 28.00 

Non Machine Costs 4.73 4.73 4.73 4.73 

Available for Machinery 14.87 17.67 20.47 23.27 

50% Ownership 7.43 8.83 10.23 11.63 

Amount Available for Machinery Cost 

Soybean Acres (10-Year Depreciation) 

$/Farm 

100 7,435 8,835 10,230 11,630 

200 14,870 17,670 20,470 23,270 

300 22,305 26,505 30,705 34,905 

400 29,740 35,340 40,940 46,540 

Table 5. Worksheet to calculate dollars available to pay 
machinery investment for narrow row corn and soy
bean production. 

Corn Soybean Unit 

L1 Your farm yields 145 40 bu/a 

L2 Expected yield response .05 .08 (as decimal) 

L3 Expected price 2.40 6.85 $/bu 

L4 Increased non-machine 
costs 5.30 4.73 $/a 

L5 Number of acres 150 150 acres 

L6 Number of years for 
machinery depreciation 7 7 years 

L 1 entry x L2 entry x L3 entry 17.40 21.92 $/a 

Subtract L4 entry 12.10 17.19 $/a 

Divide by 2 (50% ownership) 6.05 8.60 $/a 

Multiply by L5 entry 907.50 1,290 $/farm/year 

Multiply by L6 entry 6,353 9,030 $/farm 
/machine life 

Total for corn and soybean 15,383 ($/farm) 



Narrow Row I continued 

Table 6. Worksheet to calculate dollars available to pay 
machinery investment for narrow row corn and soy
bean production. 

Corn Soybean Unit 

L1 Your farm yields 

L2 Expected yield response 

L3 Expected price 

L4 Increased non-machine 
costs 

L5 Number of acres 

L6 Number of years for 
machinery depreciation 

L 1 entry x L 2 entry x L 3 entry __ 

Subtract L 4 entry 

Divide by 2 (50% ownership) 

Multiply by L 5 entry 

Multiply by L 6 entry 

Total for corn and soybean 

bu/A 

(as decimal) 

$/bu 

$/a 

acres 

years 

$/a 

$/a 

$/a 

$/farm/year 

$/farm 
/machine life 

($/farm) 

Table 7. Worksheet to determine the extra machine 
costs for narrow row corn and soybean production 
equipment. 

Planter $ 

Cultivator $ 

Tires $ 

Combine $ 

Total Investment $ 

and 8 percent for soybean, and expects to sell com at 
$2.40/bu and soybean at $6.85/bu. 

The grower uses the extra production costs given in 
Table I, but reduces the com costs by $4.24/a because 
there is already a harvest population of 30,000 plants/a, 
meaning there is no need to increase the seeding rate as 
row width changes. The grower wishes to depreciate the 
equipment over a seven year period. The grower would 
enter these values in lines 1 through 6 of the worksheet 
and make the calculations for the rest of the worksheet. 
For this set of conditions, there would be $15,3 83 avai1-
able to pay machinery costs to change row widths and 
break even. Therefore, with these conditions. one must 
spend less than $15,383 to have a profit from changing 
to narrow row production. 

The worksheet can be used for all combinations of 
situations. Some growers are already growing soybeans 
in narrow rows so only the com side of Table 5 would be 
used to calculate the amount available for machinery 
investment. Table 6 is the same as Table 5, except that it 
has blanks so growers can enter their specific values. 

Costs to change equipment for narrow row produc
tion will vary widely depending upon whether one buys 
used or new equipment. Table 7 is a worksheet to list the 
extra costs for narrow row equipment. Enter the costs 
for the planter, cultivator, tires, and combine conversion, 
then sum and compare the total investment to the amount 
avai1able on the last line of Table 6. If the Table 7 figure 
is larger, it's not economically feasible to change row 
widths for this set of conditions. The total investment 
from Table 7 must be smaller than the total amount from 
Table 6 for profit to occur from narrow row production 
for the given set of conditions given in Table 6. 

D.R. Hicks and E.J. Weness 
Agronomist, and Farm Managemelll Specialist 

Potassium Fertilizer for Corn in Southeast Minnesota 
During recent growing seasons, a notable number of com 
fields on silt loam soils in southeast Minnesota have ex
hibited symptoms of potassium deficiency. Soil samples 
taken from suspect fields in Olmsted, Winona, and 
Fillmore counties verified "text book" symptoms of K 
deficiency, with soil test levels in the low (41-80 ppm) 
range. 

Typical potassium deficiency symptoms are often 
noticeable in the early growth stages of com. Affected 
plants are stunted and have a light green appearance with 
the margins or edges of the lower leaves having a 
"scorched" effect. The browning of the leaf margins may 
progress up the plant to eventually affect all of the leaves. 
At maturity, the ears are small with pointed unfilled tips 
and chaffy kemels.Also, when the com plant is in a weak-

ened condition from the lack of K, it is very susceptible 
to diseases that cause yield reducing lodging. 

Many row crop farmers in southeast Minnesota pre
fer to handle fluid fertilizers because of the ease in tend-

. ing their planters and the adaptability with reduced till
age systems. However, liquid starters with no K ( 10-34-
0) or containing a low K analysis (7-21-7) were the fer
tilizers used in most of the fields that showed K defi
cient com. Use of liquid starter fertilizers combined with 
one or more of the following factors, resulted in the low 
K testing fields. 

1. Farming rented land that was very K deficient. 
2. Insufficient replacment of K removed when alfalfa, 

soybean or com silage are grown in the rotation. 
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Potassium I continued 

Research at Iowa State showed average yields of 
com grain removing 36 lb Kp! A; soybean remov
ing 59lb ~and alfalfa removing 175lb ~0/A. 
University of Illinois data showed average yields of 
com silage removing 200 lb ~0/A. 

3. High potential for the clay component of the silt loam 
soils to fix potassium fertilizer. 

4. Limited availability of suspension starter fertilizers 
that require constant agitation. Higher amounts of K20 
can be applied if a suspension fertilizer is used. 

Potassium is one of the best fertilizer values for crop 
production on the silt loam soils in southeast Minne
sota. Com demonstration/research plots in Fillmore 
County that had a low K soil test, showed the recom
mended broadcast rate of90 lb Kp!A to have a signifi
cant 17.6 bu/ A increase compared to the 0 - K,O/ A check 
plots averaged over four replications. This is only one 
site and one year of data. Additional K plots on the silt 
loam soils will be conducted in 1997. 

Tim Wagar and Jerry Tesmer 
Extension Educators 

White Mold: Questions and Answers 

White mold has emerged as a serious soybean plant dis
ease in recent years. Previously, white mold had been a 
problem in specialty crops such as dry beans and sun
flowers. But with the increased popularity of drilled soy
beans, we have also seen this disease become a major 
problem in soybeans. Drilled soybeans allow the crop 
canopy to develop sooner, creating a microclimate con
ducive to white mold development. 

What can producers do to limit damage caused by 
white mold? The following are some answers to a few 
of the most commonly asked questions. 

Does tillage help reduce the risk 
of white mold? 

While tillage practices do affect the damage inflicted 
by white mold, there are no good recommendations on 
how to use tillage to manage the disease. Because of 
unique features of this disease, research indicates that 
tillage effects are not consistent from year to year. If the 
sclerotia or fruiting bodies of the fungus are buried by 
moldboard plowing, they can survive up to seven years 
in the soil. 

The sclerotia must be within two inches of the soil 
surface in order to germinate. When the soil is mold
board plowed or chiseled in preparation for soybeans, 
the sclerotia would be dragged back up to the surface 
ready to infect the next soybean crop. So we recommend 
that the tillage management for com following soybeans 
should be as favorable to sclerotia germination as pos
sible. If you want to rotate a white mold-infested field to 
corn, no-till would be your best option. 

How can I select varieties to manage 
white mold? 

Use of tolerant varieties by Wisconsin and Iowa pro
ducers has been effective in management of white mold. 
To select varieties, look for consistency in tolerance 
rankings from different sources. Research shows that 
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when the percentage of plants killed is in the range of 
10-20 percent, yield loss is not measurable. 

Can white mold be spread by seed? 

Yes, the sclerotia are difficult to clean from seed and 
can easily be spread from field to field with the planter. 
The fungus can also infect and survive in the seed. In
formation is not available on whether internally-infected 
seed can introduce white mold into another field. If you 
use bin-run seed, avoid using seed from white mold in
fested fields. You can check your seed by looking for the 
sclerotia that carry the fungus. They are small, dark ob
jects that resemble rat droppings. 

Can white mold be spread by spores 
from adjacent fields? 

Because.white mold spores are airborne, this is one 
of the major ways the mold is spread from field to field. 
Spores can come from an infested soybean field or a 
com field that has had the disease in the past. One study 
conducted in Iowa showed the disease was spread from 
a field I 50 feet away. 

One question that I received was: " If the disease is 
spread by wind, is it really important not to introduce 
not to introduce sclerotia to a field?" The answer is yes, 
because the two ways that white mold is introduced to a 
field result in two different distribution patterns. Plant
ing seeds with sclerotia would result in a uniform distri
bution of the disease over the entire field. Introduction 
of spores from adjacent fields would be likely to limit 
exposure to the edge of the field. The first would have a 
much higher risk. 

Is white mold affected by manure 
applications? 

The association of white mold occurrence and ma
nure application has been observed, probably because 
of the high fertility that results from the manure appli-



White Mold I continued 

cation. Nutrients from the manure promote heavy veg
etative growth that provides for the micro environment 
that favors white mold growth. It has been documented 
that cattle manure containing white mold-infested soy
bean straw can also spread the disease, so avoid using 
straw from infested fields for bedding. 

Will we see soybean white mold problems 
again this year? 

Long-term disease predictions are always risky. It 
all depends on our weather in July and August. If the 
fields that you wish to plant soybeans into were low in 
white mold occurrence in 1995, or the last time that you 
planted soybeans there, you may not see much of a prob
lem in 1997. 

You need to consider the amount of white mold 
present in 1995, how the disease was distributed in your 
fields, and soil moisture. Moist (but not saturated) and 

fertile soils are ideal for white mold. Under good soil 
conditions and if less then I percent of your plants were 
infected in 1995, the current risk would be minimal. If 
your fields had visible symptoms, general scattering of 
the disease over the whole field, and 5-l 0 percent white 
mold infestation, the risk of white mold in your next 
crop is very high. 

If your risk is high, consider wide rows (30-inch), 
lower plant populations, and a soybean variety with some 
tolerance. Don't plant on manured fields, and consider 
developing a rotation of non-host crops using herbicides 
and tillage programs that stimulate sclerotia germina
tion. One other consideration; local research has shown 
that a late cultivation of soybeans during early bloom 
when the germinated sclerotia are most likely to release 
ascospores has proven to be at least partially effective in 
controlling white mold. 

Wayne Schaper 
Brown County Extension Educator 

Vegetables & European Corn Borer 

IPM Resource Updates for 1997 

The Commercial Vegetable Pest Management Pro
duction Guide (BU-1880) is usually revised each year, 
as it provides label updates for fungicides, insecticides 
and herbicides, as well as thresholds for most insect pests. 
This year, however, there were few label changes, and it 
will not be revised until 1998. 

Copies of the 1996 book are still available for 1997, 
and an insert has been included in these copies stating 
that it is okay to use the 1996 guide for 1997. Any label 
changes that do occur this year will be highlighted in 
this newsletter. This guide also includes a list of related 
vegetable production publications available from the 
Minnesota Extension Service. This publication is avail
able for $6 at MES county offices, or by calling 612-
625-8173 (and specify the #BU-1880). 

More Books 

Vegetable growers and consultants should be aware 
of Vegetable Insect Management-Emphasis on the Mid
west. This book covers all vegetable crops grown in the 
Midwest. It includes updates on all viable management 
options, clear descriptions of insect life cycles, and nu
merous color photographs of all major insect pests and 
many beneficial species. 

To purchase a copy of Vegetable Insect Manage
ment-Emphasis on the Midwest, send your request along 
with a check for $45 (price includes shipping), payable 

to "University of Minnesota" to: Bill Hutchison, De
partment of Entomology, 219 Hodson Hall, University 
of Minnesota, St. Paul, MN 55108. 

www 
For World Wide Web (WWW) users, we continue to 

make vegetable pest information available via the IPM 
homepage at our "VegEdge" site. The Internet address 
is:< http://www.mes.umn.edu/-vegipm/ >.This has be
come a popular WWW site for vegetable IPM informa
tion for the Midwest. 

Included in VegEdge are: fact sheets for several ma
jor insect pests (several new ones to be added this spring), 
degree-day updates for European corn borer (via Uni
versity ofWisconsin and University of Minnesota, auto
matically updated daily for the two states), ECB 30-year
average maps for the five state Midwest region, trap catch 
updates for ECB, as well as general updates on all other 
pests as needed. 

VegEdge also provides links to other useful IPM sites 
from other states. These include links to the Iowa State 
IPM Newsletter, and the Illinois Fruit and Vegetable 
Grower Newsletter (both weekly on the WWW through
out the growing season). With the WWW, you can ac
cess this information anytime, and take advantage of 
daily updates (e.g., for ECB degree days) that are not 
available with this newsletter. 
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Vegetables and ECB I continued 

DTN 
For people with access to DTN, we will again make 

ECB trap catch and management information available 
(with Ken Ostlie), particularly during weeks of signifi
cant ECB flight activity. Minnesota DTN subscribers 

should be sure that they have the menus for "Local News" 
on their system, which links to news from the Minne
sota Extension Service. If you do not have this feature, 
call your DTN sales representative. This option is usu
ally included in most subscriber packages. 

Bill Hutchison 
Extension Entomologist 

DIALU 

Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant 
diseases, insects and wildlife associated with the home environment. Calls from the public are taken at 
1-900-988-0500 weekdays. A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Nuisance Insects 
We continue to receive calls and samples about over
wintering insects in homes, especially cluster flies, elm 
leaf beetles and boxelder bugs. This is common as the 
weather continues to warm, waking insects hibernating 
within wall voids, attics and other cracks and crevices in 
buildings. As they become active, some find their way 
to the outside of buildings. but many are accidently 
trapped indoors. When people see insects indoors and 
the same insects on the exterior of their homes, they as
sume the insects are trying to enter the building. In fact 
the opposite is true, the nuisance insects are moving to 
the outside. 

No control is necessary for the insects found out
side. There is no practical method to prevent any insects 
hibernating within the building from getting indoors
just physically remove them by hand or with a vacuum 
as they are found. Remember, these insects do not harm 
people or property and are short-lived. If nuisance 
insects are an annual problem, the best time to control 
them is during late summer and fall when they first fly 
to buildings. 

Larder beetles-These beetles are about 113-inch long, 
oval-shaped, and dark brown with a cream colored band 
running across their back (their elytra, the modified wings 
that act as a shell over the beetles' back)). They over
winter as adults and are active with the first warm 
weather. Finding one or two larder beetles indoors usu
ally does not indicate an infestation; most likely the 
beetles hibernated outdoors and have wandered inside 
looking for food to lay eggs on. Physical removal is the 
only necessary step. 

If the larder beetles are more abundant and persis
tent, especially if larvae are also found, that indicates 
there probably is a food source, most likely dead insects 
(like cluster flies) that accumulate in wall voids. Larder 
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beetles also feed on animal hides and furs, feathers, meat, 
cheese, and dry pet foods. 

The best method to deal with a larder beetle infesta
tion is to remove the food source. This may not be pos
sible when the source is in wall voids. The best bet if 
this is an ongoing problem is to treat in the fall to pre
vent cluster flies (or other fall invading insects) from 
entering buildings. Without a food source, larder beetles 
will not be staying. However, this can be a slow process. 
Insecticides are normally not necessary to control larder 
beetles. 

Rove beetles-Rove beetles have been reported in 
several homes in northwest Minnesota, sometimes oc
curring in large numbers. Rove beetles can be recog
nized because their elytra (the modified wings that act 
as a shell over the beetles' back) are short, exposing their 
abdomen. They run with their abdomens held up as if 
they were going to try to sting, though they do not pos
sess any stinger. Rove beetles are also good fliers for 
beetles. 

It is not clear why so many rove beetles are being 
found in homes now. Rove beetles are predators and scav
engers and are not known to infest homes. Their pres
ence should be considered accidental and temporary. 
Physical removal by hand or by vacuuming is the neces
sary control. 

Jeffrey Hahn 
Assistant Extension Entomologist 

Start Garden Seeds Indoors 
Early April is the perfect time to start tomatoes and many 
favorite flowering annuals indoors from seed. They'll 
have six to eight weeks to develop before it's warm 
enough to transplant them safely into the garden. 

Some gardeners have reasonably good luck starting 
seeds in sunny windows, but it's much easier to produce 
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compact, vigorous plants when they're grown under fluo
rescent lights. You don't have to spend a lot of mo~ey 
for special plant lights. Though they'!e no longer bei?g 
manufactured, it's not difficult to sttll find cool whtte 
fluorescent tubes for sale at very reasonable prices. 

Buy an inexpensive timer that will automatically tum 
your lights on and off each day. Newly ~merged see~
lings need at least twelve hours daily -- SIXteen hours IS 
even better. Don't leave them running twenty-four hours, 
though. Most plants need several hours of darkness each 
night in order to develop properly. 

Hang the lights on a chain so you can maintain a 
distance of about four inches between them and the tops 
of your seedlings. As the seedlings grow, raise the ligh~s. 
If the lights are too far from the plants, the plants Will 
stretch and grow spindly, just as they usually do with 
only window light. 

Deborah Brown 
Extension Horticulturist 

Flood Damage to Landscape Plants · 

Greater than average snowfall across most of Minnesota 
has raised concern about spring flooding. In some places 
this concern is already a reality. Damage to buildings, 
personal property, roads and the disruption of essential 
services caused by flooding is widely recognized. Dam
age to landscape plants is often overlooked. 

Many factors are involved in determining the extent 
of damage plants will suffer from flooding. These fac
tors often interact in unpredictable ways and may result 
in little harm, or extensive damage to landscape plants. 

Impacts of Flooding 

Aeration-Flooding constrains the movement of oxy
gen from the atmosphere to the respiring surfaces of 
plants. The diffusion of oxygen across a water interface 
is 7,000 times slower than across a gas interface. In satu
rated soils large pore spaces normally occupied by gases 
are filled with water that limits gas exchange. Available 
oxygen is depleted by respiring roots and soil organ
isms within one to three hours after saturation. The re
sulting oxygen deficiency inhibits growth and causes 
injury to plants. By far this is the most important impact 
to plants caused by flooding. 

Anaerobic Ecology-Environmental changes result
ing from flooding cause anaerobic bacteria to replace 
aerobic organisms in the soil. These anaerobic bacteria 

cause denitrification of soils. 

Chemical Activity-Flooding increases the pH of acid 
soils, decreases the pH of alkaline soils and decreases 
the rate of decomposition of organic matter. Anaerobic 
bacteria are responsible for the decomposition of organic 
matter in flooded soils. In the process they produce car
bon dioxide, methane and hydrogen sulfide which in high 
concentrations damage plant roots. 

Sedimentation-Flood waters transport and deposit 
sand and silt. Many plants are damaged or killed by shal
low deposits of these materials. 

Scouring-Fast moving water, waves, and suspended 
debris may erode soil from around plants an? expos_e 
roots. Exposed roots may ultimately die, causmg addi
tional stress to plants, but may also cause the plant to be 
uprooted or windthrown. 

Flooding effects plants at every stage of develop
ment from germination and vegetative growth to flow
ering and seed set. Flooding can cause injury, changes 
in anatomy, altered growth, decline and death at all stages 
of plant growth. Plant and flood characteristics are im
portant in determining the extent of the damages that 
occur from impacts of flooding described above. Impor
tant plant characteristics include species, age, vigor and 
height. Of these, species is perhaps the most important. 
It is widely recognized that some species are more toler
ant to the impacts of flooding than others. 

Important flood characteristics that influence injury 
to plants include season, duration, water depth, oxygen 
concentration and water temperature. Flooding during 
the growing season is more harmful to plants than flood
ing during the dormant season. Plants are most suscep
tible to damage in the late spring just after the first flush 
of growth has occurred. Early spring floods rarely cause 
damage to plants unless scouring or sedimentation has 
occurred because they usually fall before growth begins. 
In general, longer floods, deeper water, lower dissolved 
oxygen concentrations of the water, and warmer water 
lead to greater damage to landscape plants. 

Though floods can cause considerable damage 
to landscape plants. The extent of damage is largely de
termined by characteristics of the individual plants and 
the flood. Further information on flood damage to trees 
can be obtained from the WWW page of the USDA For
est Service, NA State & Private Forestry, St. Paul Field 
Office. The Internet address for this information is 
< http://willow.ncfes.umn.edu) >. 

Peter J. Bedker 
Plant Pathologist 
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Effect of l~itrogen and Sulfur on .Canola 

Canola is a relatively new alternative crop being pro
duced in northwestern Minnesota. Annual worldwide 
production is about 4 million acres. Canada and the Eu
ropean Economic Community account for about one
third of world production. Minnesota and North Dakota 
are the major U.S . production states with about 20,000 
acres grown annually. · 

Current fertility recommendations are based solely 
on research conducted in Canada. Research there has 
shown that canola uses about three times more sulfur 
than small grains. A study was conducted to evaluate 
four sulfur rates on canola yield when nitrogen rates 
needed to match three yield goals were applied. 

This 1996 study was conducted in Polk County near 
Fosston. Three nitrogen main effect treatments were es
tablished based on yield goals of 2,000, 2,500 and 3,000 
pounds of canola per acre. Sulfur rates of 0, 20, 40 and 
60 pounds of sulfate-sulfur were applied in a split-plot 
design to the main effect treatments. Ammonium sul
fate was used as the sulfur source and supplemented with 
ammonium nitrate to achieve nitrogen rates of 130, 162.5 
and 195 pounds per acre. Treatments wene randomized 
and replicated in four blocks. Phosphorus and potassium 
were broadcast applied to all plots based on soil test re
sults. All fertilizer treatments were applied prior to plant
ing canola. Treflan was applied pre-plant incorporation 
at a rate of .75 pounds active ingredient p1er acre. 

All of the study plots were planted on May 12, 1996, 
and re-planted on June 12, 1996 due to a sc~vere crusting 
problem. Pioneer 45-A-71 canola variety was planted at 
a final population of 15 plants per square foot. At har
vest, canola yields were measured with a Hege plot com
bine and corrected to 10% moisture content. Oil per
centage was analyzed by Dr. Jim Hanzel at North Da
kota State University. 

There was a significant reduction in oil percentage 
with increased nitrogen rates and no effect on yield or 
test weight. The effect of rate of applied sulfur on yield 
and oil content was not statistically significant. How
ever, the addition of sulfur showed a trend to increase 
yield and oil percentage as sulfur rates increased with 
no effect on test weight. 

This research project will continue in the 1997 grow
ing season. 

Russ Severson 
Polk County Extension Educator 

Highlights ... March 14, 1997 

Effect of Nitrogen and Sulfur on Canola 
Farmland Tile Drainage Design Workshop 
Alfalfa Winter Injury 
VAP '97-July 8, 1997 
Consider All Options When CRP Contracts 

Expire 
ACA Update 
Clinic Reports 
Herbicide Resistant Foxtail Biotypes Have 

Been Confirmed in Minnesota 
Dial U 

Amaryllis Care 
Winter Flies 
Snow Fleas 
Widespread Salt Damage Likely for Plants 
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Farmland Tile Drainage Design Workshop - Apri/1 Oth 

An ali-day workshop on farmland tile drainage design 
will be held Thursday, April1 0, from 9 a.m. to 4 p.m., at 
the Minnesota West Technical College (formerly Canby 
Technical College), Canby, Minn. The workshop is in
tended for agriculture land tile drainage contractors, 
farmers with tiling machines, and soil water technicians. 

Pre-registration is required by April 4. Registration 
fee is $40 for non-credit, $50 for one credit. 

The program will include discussions of econom
ics, crop response, tile sizing, lateral spacing, the Min
nesota Drainage Guide and environmental concerns. 
Discussion will be lead by University of Minnesota ex-

tension specialists, Technical College instructors, and 
NRCS personnel. 

The workshop is being hosted by the University of 
Minnesota Extension Service, Minnesota West Techni
cal College, and Minnesota Land Improvement Contrac
tors Association. 

For more program information, call Jim Jibben 
(1-800-223-6252) orJerry Wright (320-589-1711 ). Call 
1-800-658-2535 (Jim Jibben/Debra Peterson) for regis
tration materials. 

Jerry Wright 
Extension Engineer 

Alfalfa Winter Injury 

Many alfalfa producers are concerned about potential 
winter kill of alfalfa stands due to the November ice storm 
and persistence of ice sheeting. Extent of injury will not 
be known until spring, but a review of winter injury fac
tors is useful in anticipation of winter kill. 

Alfalfa winter kill can be caused by three factors: 
cold exposure, crown heaving and ice sheeting. 

Cold exposure winter kill results from the alfalfa 
crown temperature dropping below 15 degrees Fahren
heit at a 4-inch depth for more than two weeks. This 
occurs during a cold, open winter, like that experienced 
in early 1996, which resulted in widespread alfalfa win
ter kill. 

Alfalfa crown heaving is caused by alternate soil 
freeze and thaw cycles which actually heave the crown 
from the soil. This condition is rare, but can occur in 
certain winter and spring seasons. 

Ice sheet damage to alfalfa occurs in two ways. The 
first is from cold exposure. In fields with little stubble, 
the ice sheet is in contact with the soil, reducing soil and 
alfalfa crown temperature and resulting in cold expo
sure injury. The second type of ice sheet injury is smoth
ering. 

The alfalfa crown is a living organism which respires. 
Ice sheeting traps the respired carbon dioxide, and it can 
accumulate to toxic levels if ice has sealed the surface. 
Research has shown that 21 days or longer of ice sheet
ing will result in dead alfalfa plants. However, the win
ter kill potential is minimized if the ice becomes porous 
during that time. 

If alfalfa is killed from smothering, its fate will be 
known early in the spring. The plant will show no re-
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growth and the top of the crown will be mushy and rot
ted. This can be contrasted to the cold exposure winter 
kill experienced last year. That winter kill was visible 
when the crown was depleted of carbohydrates to sup
port the shoot growth, which in many cases was mid to 
late May. 

There are a number of risk factors involved with pre
dicting potential ice sheeting winter kill. Close-cut fields 
with short stubble and no late season regrowth are high 
risk. Fields with abundant uncut fall growth and stubble 
of six inches or more are at lower risk for winter injury. 

Fields where snow cover occurred quickly after the 
ice sheeting may have resulted in porous ice that did not 
trap toxic gasses. Those fields will be at reduced risk for 
winter injury. Younger stands, with smaller, more flex
ible crowns, will also be less susceptible to winter kill. 

Producers have a number of alternatives if winter 
injury is experienced. If entire fields are killed, those 
fields could be rotated to com which will benefit from 
the accumulated nitrogen and the rotation effect. If ar
eas of a field are killed, those areas should be interseeded 
with 10 to 12 pounds per acre of alfalfa seed. 

Some producers may be concerned about auto-tox
icity, which can inhibit germination and reduce seedling 
growth. Experience and research in Minnesota has shown 
that auto-toxicity is not a concern in fields of one- or 
two-year alfalfa. In fields older than two years, auto
toxicity risk can be managed with tillage. Tillage of killed 
acreage with a delay between tillage and reseeding will 
greatly reduce auto-toxicity concerns. 

Bob Byrnes 
Lyon County Extension Educator 



VAP '97- July 8, 1997 

The second Value Added Products seminar will be held 
at Montevideo High School and Training and Commu
nity Center (TACC) on July 8. 

The program committee is actively seeking exhibi-

tors for the event at this time. Seminars will be conducted 
on numerous value added products. 

For further information, contact Roger Larson, Chippewa 
County Extension, 320-269-6521. 

Consider All Options When CRP Contracts Expire 

Before you get out the plow to convert Conservation 
Reserve Program land to row crops, make sure you've 
considered other options. CRP has produced numerous 
environmental benefits over the past decade and it would 
be desirable to continue them where possible. There are 
situations where moldboard plowing might be the best 
choice, but before you plow, consider these questions: 

Would all or part of the land be 
eligible for the next CRP sign up? 

Contact your county extension office or NRCS of
fice for details on eligibility criteria for the new CRP. 
Land that would provide significant environmental ben
efits if kept out of crop production might have a good 
chance of being accepted back into the CRP. 

Are you interested in grazing, 
or in renting the land to a grazier? 

Evaluate the quality of forage on your CRP land. If 
the present forage is inadequate for grazing, what would 
it take to improve it? Some have had good success at 
improving forage without major tillage. Next, estimate 
the cost of providing water and fencing. 

NRCS has started a new Grazing Land Conserva
tion Initiative and is gearing up to provide technical as
sistance to interested farmers. Contact NRCS or exten
sion offices for help in assessing grazing potential. 

If not interested in grazing, 
would hay production be feasible? 

Again, the first step is to evaluate forage quality and 

what it would take to improve it. For hay production, 
providing fencing and water won't be necessary, but con
trolling gophers and leveling their mounds might be. 

Can you establish crops with 
minimal or even no tillage? 

Where gopher infestation and biomass coverage are 
light, some farmers have established crops without till
age. In other cases, disking to level gopher mounds has 
been sufficient to allow crop establishment. Consider 
these time- and soil-saving options before resorting to 
heavy tillage. 

Has anyone actually tried 
the different options? 

County extension educators in southeast Minnesota 
evaluated forage on some CRP land and surveyed farm
ers who have already converted CRP land for other uses. 
To find out what they learned, contact the extension of
fices in Rice County (507-332-6109) or Steele County 
(507-444-7685). 

Extension educators in southwest Minnesota were 
involved in a demonstration project that involved con
verting CRP land to several different crops. Contact the 
extension offices in Lincoln County (507-694-1470) or 
Lyon County (507-537-6702) for more information. 

To learn more about conversion of CRP land for graz
ing, contact the extension office in Adams County, Iowa 
(515-322-3184). 

Bill Wilcke 
Extension Engineer 

ACA Update 

During the past several weeks, a significant number of 
people have been asking questions about the effective
ness of a product called ACA. This product is not new. 
It was first developed and marketed in the early 1970s, 
and various trials have been conducted to evaluate its 
effectiveness. 

The original management suggestions were to ap
ply the product with 82-0-0. This was specifically evalu
ated at the Southern Experiment Station, Waseca. There 
was an obvious response to applied N, but the addition 
of ACA had no effect on com yield. Results are summa
rized in Table 1. 
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ACA Update I continued 

ACA was also evaluated for com production in Wis
consin in 1988 and 1989. The ACA was added to 82-0-0 
in 1988 and had no effect on com yield (Table 2). 

In 1989, ACA was applied with the 33-0-0 to supply 
Nor the 6-24-24 starter (Table 3). Growing conditions 
were more favorable in 1989 and yields were higher, but 
the product did not produce significant increases in yield 
at this site. 

More recently, the product has been evaluated in field 
studies in South Dakota. There the material was applied 
in the seed furrows of com and soybeans at planting, 
metered with an electric pump which placed the mate
rial immediately behind the seed tube. Com and soy
bean yields from this research are listed in Table 4. 

Measured yields were above average for the usual 

Table 1. Evaluation of ACA combined with 82-0-0 on 
corn production. 

N 

Rate 

lb/acre 

0 

75 

75 

150 

150 

ACA 

Applied 

no 

yes 

no 

yes 

Grain Yield 

(1977-78 Avg.) 

bu/acre 

122 

153 

154 

157 

157 

Table 2. The effect of ACA added with 82-0-0 on corn 
yield. Arlington, Wise., 1988. 

ACA Grain 

Treatment* Applied Yield 

oz/acre bu/acre 

82-0-0 + 200 lb. 8-24-24/acre 0 116 

82-0-0 + 200 lb. 8-24-24/acre 3 113 

82-0-0 + 200 lb. 8-24-24/acre 6 116 

82-0-0 + 200 lb. 8-24-24/acre 9 118 

82-0-0 + 200 lb. 8-24-24 + Zn/acre 0 123 

*The N rate used was 150 lb/acre in all treatments. 

Source: Oplinger, 1990 
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growing conditions in South Dakota. However, the 
use of ACA at rates up to, and including 20 oz per acre 
had no significant effect on either com or soybean 
production. 

The effect of ACA on growth of roots and shoots of 
three com hybrids has also been evaluated in detail in 
Minnesota. This research has been conducted using so
lution culture in the growth chamber and a modified soil 
in the greenhouse. Results have been inconsistent. The 
positive effects have varied with the hybrids used. The 
hybrids chosen for study, however, are not typical of those 
grown in production fields. Therefore, the information 
obtained from these studies cannot be used to predict 
what might take place under field conditions. 

Though ACA has been evaluated in a variety of tri
als at various locations, the effects on com yield have 
not been consistent. The product does contain both ni
trogen (15%) and zinc (17%), and some who have visu-

Table 3. The effect of the application of ACA with either 
broadcast 33-0-0 or starter-placed 6-24-24 on corn 
yield. 

Treatment Grain Yield 

(bu/acre) 

N only 164 

N + 200 lb. 6-24-24/acre 162 

N + 200 lb. 6-24-24 + Zn/acre 162 

N + ACA (10.66 oz/acre) + 200 lb. 6-24-24/acre 169 

N + 200 lb. 6-24-24 + 5.33 oz ACA/acre 167 

Source: Oplinger, 1990. 

Table 4. Effect of rate of ACA applied in the seed furrow 
on corn and soybean yields in South Dakota, 1994. 

ACA Yield Yield 

Applied Corn Soybeans 

oz/acre bu/acre bu/acre 

0 172 51 

5 168 50 

10 169 50 

20 169 50 

Source: Gerwing, Gelderman, Bly; SDSU 



ACA Update I continued 

ally noted an increase in growth with the product may 
be observing a response to Zn where the soil test for Zn 

is in the low or very low range. Based on the research data 
available, there does not appear to be a need for this prod
uct in Minnesota at this time. 

George Rehm 
Extension Soil Scientist 

Plant Disease Clinic Reports 

Samples submitted to the Plant Disease Clinic in Febru
ary included: 

soybean- downy mildew, soils for soybean cyst nema
tode egg counts 

geranium - Botrytis sp and Myrothecium sp leaf spot, 
all samples tested negative for bacterial wilt 

N.G. impatiens- Impatiens necrotic spot virus (INSV) 

spike-INSV 

ajuga- INSV, bacterial leaf spot 

sedum - Pythium sp and Rhizoctonia sp root rot 

fern - Phoma sp 

Other samples such as monarda, cyclamen, hibis
cus, phlox, clematis, iboza, vinca, sprengeri, scabiosa, 
sweet woodruff were submitted; however, tests were 
negative for disease. 

Sandra Gould 
Plant Disease Clinic 

Herbicide Resistant Foxtail Biotypes Confirmed in Minnesota 

Giant (Setaria faberi Herrm.) and robust white (Setaria 
viridis var. robusta-alba Schreiber) foxtail biotypes re
sistant to the ALS inhibiting herbicides Accent 
(nicosulfuron) and Pursuit (imazethapyr) have been 
found in Blue Earth and Nicollet counties in southern 
Minnesota. Although each species was found at differ
ent field locations, management practices that preceded 
the development of ALS resistance were quite similar. 
Since 1991 both sites were in a com and soybean crop 
rotation with Accent plus a broadleaf herbicide in com 
and Pursuit with or without Pinnacle in soybean being 
the sole weed management program. Cultivation was also 
absent from the weed management program. 

Confirmation of the resistant biotypes was done in 
the field and the greenhouse. Novartis confirmed the re
sistance of the giant foxtail to Accent, Pursuit, and Bea
con herbicides. DuPont confirmed the resistance of the 
robust white foxtail to Accent and Pursuit. 

The International Survey of Herbicide-Resistant 
Weeds Internet site (http://www.pioneer.net/-heapianl) 
says this is the first confirmed development of foxtail 
species (Setaria spp.) Resistant to ALS inhibiting herbi
cides. However, the management practices that selected 
for the resistant biotypes is not new. Continuous use of 
herbicides with the same mode and site of action, over 
a 6-year time period, is a weed management strategy 
which has historically led to other herbicide resistant 
weed problems. 

Diversification of weed management strategies is 
essential to prevent herbicide resistant weed problems. 
In soybean, if you favor total postemergence herbicide 
programs, change your soybean grass herbicide program 
to another mode of action (e.g. Roundup Ultra with 
Roundup Ready Soybeans or the lipid synthesis inhibit
ing post grass herbicides). If you find the total 
postemergence option to be less than desirable, consider 
using a preplant incorporated herbicide such as Treflan, 
Prowl or Command and then follow with an appropriate 
postemergence program. 

In corn, total postemergence options may involve 
some of the new herbicide tolerant crop technologies 
such as Liberty Link or Sethoxydim Resistant Com. 
Another option would be use a preplant incorporated or 
preemergence grass herbicide (i.e. any of the acetanil
ide herbicides and/or cyanazine)followed by an appro
priate postemergence program. 

For both com and soybean, be open to the option of 
integrating the herbicide program you develop with in
ter-row cultivation, or to altering your rotation to crops 
that are less dependent uponALS chemistry (e.g. alfalfa). 
Both the alfalfa rotation and integration with cultivation 
are useful because they prevent a lot of weeds that es
cape initial treatment from going to seed. 

Although this lists only some of the possible alter
native weed management practices, diversification of 
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Resistant Foxtail/ continued 

weed management practices is the key to preventing and 
dealing with herbicide resistant weed problems. For more 
information, refer to Herbicide Resistant Weeds, North 

Central Regional Publication 468 (publication number 
F0-6077 in Minnesota). This publication can be ordered 
from theMES Distribution Center, 612-625-8173. 

J.L. Gunsolus 
Extension Agronomist - Weed Science 

DIALU 

Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant 
diseases, insects and wildlife associated with the home environment. Calls from the public are taken at 
1-900-988-0500 weekdays. A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Amaryllis Care 
Many people have difficulty forcing their amaryllis bulbs 
to bloom each year. The first year is simple; the flower 
bud is already developing inside the bulb when you buy 
it, so all you need to do is water the plant. Within a few 
weeks, large flowers appear, as if by magic. It's what 
you do after the flowers fade that determines how well it 
will bloom again. Primarily it boils down to giving the 
plant plenty of light. 

Grow your amaryllis in a bright location. Remove 
flowers as they begin to wilt. Make your cut behind the 
ovary so the plant doesn't waste energy on seed produc
tion, but don't remove the large stalk. As long as it re
mains green, it's photosynthesizing and putting energy 
back into the bulb. Eventually the stalk will yellow and 
wilt. At that time it's easy to just pull it out of the bulb. 

Once there are no more flowers, place the plant in 
your sunniest location. Treat the plant as a sun-loving 
houseplants, watering it whenever the soil dries part-way 
down. You have the choice, in June, of leaving it in that 
bright indoor spot or putting the pot outdoors for the 
summer. Either is acceptable as long as the plant receives 
lots of direct sunlight and is watered and fertilized regu
larly over the long-day summer months. 

Most people choose to let the bulbs go dormant for 
two to three months in autumn. Bring the pots in before 
frost, but move them to a dark place in the basement and 
withhold water. Remove old leaves as they dry and wither. 
Bring the amaryllis back upstairs and begin to water it 
again about six to eight weeks before you'd like it to 
bloom. (It may take longer if your home is quite cool.) 

Snow Fleas 

Deborah Brown 
Extension Horticulturist 

There have been a number of questions and comments 
about many, small, dark-colored insects moving around 

page 14-3114197 

on top of the snow. The insects in question are snow 
fleas. They are not true fleas but are a type of springtail. 
Snow fleas spend their lives in the soil and among plant 
debris where they feed on algae and decaying plant veg
etation. Warm March weather awakens them and they 
climb up through breaks in the snow where they are eas
ily seen, especially when large numbers occur. Snow fleas 
are harmless to lawns and gardens and do not need to be 
controlled. 

Winter Flies 
Two flies in Minnesota commonly overwinter within 
buildings: cluster flies and face flies. Their biologies are 
quite different during the summer, as cluster flies para
sitize earthworms while face flies infest fresh cow ma
nure. However, both act similarly during fall when they 
commonly hibernate within buildings. 

Mild weather during March wakes up these flies, 
and they are usually seen flying around windows. De
spite the circumstantial evidence, these flies are not 
breeding indoors. They are harmless survivors from last 
fall, and do not survive indoors more than a few days. 
There may, however, be a consistent number of new in
sects emerging and replacing those that die. 

The only necessary control is physical removal (e.g. 
fly swatter, fly paper). There is no practical control to 
kill them as they are hibernating in walls, attics, and other 
nooks and crannies around homes. Any insecticides or 
fly paper used in these areas may kill some flies but 
would not prevent most from entering the interior of the 
building. The best time to control them is during fall, 
when they first began entering homes. 

Jeffrey Hahn 
Assistant Extension Entomologist 

Widespread Salt Damage Likely for Plants 
Estimates are that by winter's end, the Minnesota De-



DIAL U I continued 

partment of Transportation will have spent $55 million 
clearing state roads. This is $15 million more than a 
normal year. In a normal winter, more than 200,000 tons 
of de-icing salts are applied to state and municipal roads 
to provide dry, safe pavement for high speed traffic. 
Despite these benefits, the application of de-icin~ salts 
causes widespread damage to trees and shrubs adJacent 
to areas where they have been used extensively. 

Injuries to plants occur when salt is deposited by 
spray or drift onto the stems, bud or needles of plants or 
when salt accumulated in the root zone is taken up by 
the roots. On conifers such as pine, spruce and fir, the 
most common symptom of salt injury is tip browning or 
dieback of needles. This browning is most apparent on 
the side of the tree facing the road and first becomes 
evident in late February or early March. Symptoms con
tinue to progress through the spring and summer. 

On deciduous trees and shrubs, salt spray commonly 
kills buds and small twigs, and this first becomes evi
dent in the spring when growth resumes. Subsequent 
shoot growth from the base of killed twigs often results 
in a tuft of new branches in a pattern commonly called a 
"witches' broom." Witches' brooms are common in trees 

along high volume roadways, especially in the metro 
area, and are easily seen in the winter. 

In contrast to salt spray, damage from elevated salt 
levels in soils becomes apparent during the growing sea
son. Symptoms initially include abnormal foliage color, 
tip dieback of needles and the yellowing and death. of 
the leaf margins. These symptoms may progress to m
clude a reduction in the size of leaves, flowers and fruits; 
early fall coloration and leaf fall; stunting and a general 
decline in health. 

Damage to plants from salt spray is largely depen
dant on the species, traffic volumes and the distance from 
the road. Most damage occurs within 60 feet of a road 
and increases as traffic increases from 10,000 to above 
80,000 vehicles per day (ADT- average daily traffic). 
In contrast, damage to plants from soil salt are most com
mon in areas where runoff from salt-ladened snow was 
allowed to seep in around plants. Trees with symptoms 
of soil salt injury are common in sidewalk tree pits, near 
parking lots and on boulevards. 

For further information see also Minimizing De-ic
ing Salt Injury to Trees, F0-1413-S, by Johnson and 
Sucoff. 

Peter J. Bedker 
Plant Pathologist 
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Interesting - But, Is it Useful? ST. PAUL CAMPU 
LIBRARIES 

Soil testing has been praised as a management tool for 
developing cost effective fertilizer programs. With morl
em technology, soil testing laboratories can easily ana
lyze samples for nutrients needed in a fertilizer program. 
Crop producers can be confused, however, by some of 
the information which can appear on soil t,est reports. 
Some of the reported results are necessary for economi
cally effective fertilizer programs. Some information, 
which might appear on a soil test report that is interest
ing but not necessarily useful for this purpose are: 

Cation Exchange Capacity (CEC) 

All soils have negative electrical charges associated 
with the clay-size particles and soil organic matter. These 
negative charges attract the positively charged nutrients 
such as potassium, calcium, and magnesium. The Cat
ion Exchange Capacity measures the number of nega
tive electrical charges in a given amount of soil. 

If we know the Cation Exchange Capacilty of a soil, 
we have some idea of its texture. In Minnesota, how
ever, the Cation Exchange Capacity of the soil relates 
neither to fertilizer recommendations nor nutrient avail
ability. Fertilizer recommendations do not have to be 
adjusted for this factor. 

Base Saturation and Cation Ratios 

Some soil testing laboratories also calculate the per
centage of the exchange sites (negative charges) occu
pied by the three so-called basic cations (calcium, mag
nesium, potassium). Some who make fertilizer recom
mendations believe that these percentages should fall into 
"ideal" or "desired" ranges. Various ratios of one cation 
to another can also be calculated from this information. 
In addition, if these ratios don't meet "ideal" values, those 
who believe in these ratios feel that one or more of the 

nutrients should be added to change the ratio to a more 
desirabl~ number. 

The concept of using cation ratios to make fertilizer 
recommendations was introduced in the 1940s. Results 
of research trials in the Com Belt have shown that the 
supply of a nutrient in the soil available for crop use is 
much more important than nutrient ratios. It may be in
teresting - but, it is not useful for fertilizer recommen
dations. 

Strong Bray (Bray II) Phosphorus: 

To be useful, any analytical procedure used to ex
tract a nutrient from soils must extract that portion which 
predicts the relative amount that can be supplied by the 
soil for crop growth. The remainder of the amount needed 
must, then, be supplied in a fertilizer program. 

The analytical procedure developed by Bray and 
Kurtz, at the University of Illinois (Bray I), is widely 
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Useful? I continued 

used to make phosphate fertilizer recommendations for 
crop production on acid and near neutral soils. The com
pound used for Bray I extraction is a mixture of weak 
hydrochloric acid (HCl) and ammonium fluoride (NH4F). 

Bray and Kurtz also developed an extraction which 
uses a combination of ammonium fluoride and stronger 
(more concentrated) hydrochloric acid. This mixture is 
used for the Strong Bray (Bray II) procedure. The stron
ger acid extracts more phosphorus. So, values for phos
phorus extracted by Bray II should be higher than the 
amounts extracted with Bray I. 

However, the amount of phosphorus which is ex
tracted by the Bray II procedure has never been an accu
rate predictor of the amount of phosphate needed in a 
fertilizer program. 

Micronutrients 

Recommendations for micronutrients needed in a 
fertilizer program are frequently more complicated than 
necessary. A brief summary of the need for micronutri
ents in a fertilizer program is provided below. 

Zinc- In Minnesota, corn, sweet corn, and edible beans 
may respond to zinc (Zn) fertilization. The soil test for 
Zn is accurate and should be used to predict fertilizer Zn 
needs when these crops are grown. 

Copper - This micronutrient has improved production 
of small grains grown on organic soils in northern Min
nesota, and the soil test for this micronutrient is appro
priate for that situation. The soil test for copper (Cu) is 
not useful information for the mineral soils of the state. 

Boron - In Minnesota, the need for this micronutrient 
has only been demonstrated for alfalfa in the east-cen
tral part of the state. That is the only area and crop for 
which the soil test for this micronutrient is suggested. 

Manganese - The need for manganese (Mn) in a fertil
izer program has never been demonstrated in Minne
sota, and soil test results for this would be irrelevant. 

Iron -Iron (Fe) chlo~osis can be a serious problem for 
soybean production. However, this condition cannot be 
predicted by a soil test for iron. Again, this information 
may be interesting; but, it is not useful. 

George Rehm 
Extension Soil Scientist 

Amisorb in Minnesota 

Amisorb, a product of Amilar International, arrived on 
the Minnesota crop production scene in 1996. It has seen 
considerable sales activity accompanied by articles in 
various farm publications. These articles show enhanced 
branching of roots when various crops are grown in so
lution culture in the growth chamber or greenhouse. What 
happens when this product is used in the field? Do yields 
increase? Has this product been evaluated under Minne
sota growing conditions? Many questions have been trig
gered by the recent sales activity. 

During the 1996 growing season, Amisorb was evalu
ated for com production at the Southern Experiment Sta
tion, Waseca, and soybean production at the Southwest 
Experiment Station, Lamberton. Amisorb was mixed 
with 7-21-7, for use as a starter fertilizer for both crops. 
The mixture was applied at rates of 50 and 100 pounds 
per acre. At each rate, the Amisorb was supplied at 
1- and 2-quarts per acre. Appropriate controls were also 
used. The corn was planted in mid-May. The soybeans 
were planted in late May. Soil test values are in Table 1. 

Com yields are summarized in Table 2; soybean 
yields in Table 3. Neither the rate of 7-21-7 used nor the 
amount of Amisorb applied with the 7-21-7 had any ef
fect on com yield. Soil test values for phosphorus and 
potassium were in the high range at Waseca, however, 
and a response to the 7-21-7 would not necessarily be 
expected. 
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At Lamberton, the soil test for phosphorus was in 
the low range, with the test for potassium in the medium 
range. The 1996 soybean yields were increased signifi
cantly by the use of 7-21-7, regardless of what level of 
Amisorb was present. When averaged over the rate of 
Amisorb used, the use of 50 lb. 7-21-7 per acre was ad
equate for optimum yield. The use of Amisorb with the 
7-21-7 had no significant effect on soybean yield. 

The evaluation of this product will continue in 1997. 
The results reported here should be considered as being 
preliminary. Final conclusions will be made after fur
ther evaluation is completed. 

Table 1. Relevant soil test properties for experimental 
sites. 

Soil Test Measurement Lamberton Waseca 

pH 6.4 6.3 

phosphorus (Bray #1 ), ppm 10.0 21.0 

potassium, ppm 104.0 179.0 

zinc (DTPA), ppm 1.0 1.3 

texture silty clay loam at both 

.. 



Amisorb I continued 

Table 2. Corn yield as affected by rates of 7-21-7 and 
Amisorb applied in a band near seed at planting. 

Rate of Rate of 7-21-7 (pounds/acre) 

Ami sorb 0 50 100 

quarts/acre bushels/acre yield 

0 157 153 157 

1 154 158 

2 155 158 

Table 3. Soybeans yield as affected by rates of 7-21-7 
and Amisorb applied in a band near seed at planting. 

Rate of 

Ami sorb 

quarts/acre 

0 

1 

2 

Rate of 7-21-7 (pounds/acre) 

0 50 100 

47 

bushels/acre yield 

48 

51 

49 

49 

49 

50 

George Rehm 
Extension Soil Scientist 

White Mold Management Practices 

White mold continues to grow as a disease concern to 
soybean producers as weather patterns and increasing 
levels of sclerotia in the fields create higher probabili
ties of disease incidence. Researchers and extension spe
cialists agree there is no one practice or solution for white 
mold, but there are a number of management practices 
which may have a cumulative effect in reducing the in
cidences of white mold. 

Facts we know about white mold: 

• Sclerotia (seed of white mold) will grow from a depth 
of 2 inches when with conditions and cool temperatures 
(40-60 degrees Fahrenheit). 

• Plant canopy is a major factor in sclerotia germination, 
completion of reproduction cycle, and plant infection. 

• Sclerotia can survive in soil up to ten years. 

• Spores from germinated sclerotia (apothecia) infect 
soybeans at flowering because they need nutrients from 
the blossoms and a wet surface 12-16 hours daily for 
3-5 days, or 42-72 hours continuous, for germination. 

• Completion of reproduction cycle results in white myce
lium and sclerotia that develop on the surface of the stem 
and in the pith and pods. 

• Com is a non-host crop. 

• Sunflowers, alfalfa, clovers, peas and edible beans are 
host crops. 

• Reported weed hosts are lambs quarters, redroot pig
weed, velvet leaf and common ragweed. 

• Sclerotia buried less than l-inch deep often germinate 
the next year. 

• Limited research indicates herbicide Cobra applied 
postemergent at Rl state of soybeans significantly re-

duces incidences of white mold and increases yield. 

• Herbicide Atrazine, at the full 2-pound rate in labora
tories, have stimulated sclerotia to germinate with ab
normal apothecia- lower rates would have less effect. 

• Treflan, Prowl, Sencor and Command stimulate ger
mination of sclerotia. 

• Fungicide treatments of Benylate and TopsinM need 
to be applied during 20-30 percent bloom or to blos
soms on lower 1/2 of plant- it's essential to have good 
spray coverage and penetration of entire plant. 

Management practices: 

• Wider rows. 

• Lower plant populations. 

• Select varieties with most disease tolerance (use data 
from Iowa State University and University ofWisconsin 
research trials). 

• Select varieties that have less dense canopies 

• Don't plant on manured fields. 

• Develop rotation of non-host crops using herbicides 
and tillage systems to stimulate sclerotia germination. 

• Control host weeds. 

• Postemergence applications of Cobra when soybeans 
are just beginning to bloom are reported to have lower 
incidence of disease. Additional benefits could be if 
broadleaf's controlled by Cobra are present in field. 

• Consider late cultivation of soybeans during early 
bloom when apothecia is most likely grown and ready 
to release infected ascospores. 

Jim Nesseth 
Extension Educator 
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Field Pea 

Field pea ( Pisum sativum L.), a native of Southwest Asia, 
was among the first crops cultivated by man. The largest 
acreages of field pea are in Washington, Idaho, Oregon, 
Minnesota and North Dakota. More than half the do
mestic production goes to the dry pea market or for plant
ing seed. Smooth, green- and yellow-seeded varieties 
are used for human consumption as dry split field pea. 

Field peas are used as protein concentrates for live
stock and are popular pigeon feeds. Seed yields between 
2,500 and 3,000 pounds per acre can be produced under 
good growing conditions. 'Trapper' is the most com
monly grown field pea variety grown in North Dakota. 

Producers who include field peas in a wheat rota
tion can expect some agronomic and economic benefits, 
with yields similar to wheat. Peas also improve long term 
soil quality, break the scab disease cycle, have the po
tential to add biologically fixed nitrogen to the system 
and reduce the need ofN fertilizer for the following crop. 

Peas are fairly easy to establish, much easier than 
the small-seeded alternative crops such as crambe and 
canota. Peas do not need production equipment other 
than what wheat farmers already own, although some 
harvest equipment modifications or attachments may be 
useful. 

Peas can be planted from late April until mid May. 
Young peas withstand mild frost of20-24 degrees Fahr
enheit without damage. 

As seed size differs with the varieties it is recom-

mended to aim at eight plants per square foot, about 
300,000 plants per acre. If properly inoculated, peas will 
fix their nitrogen requirements. Phosphorus is needed at 
the rate of20-40 lbs/acre depending on soil test and yield 
goal. 

Peas can be seeded in narrow rows with a grain drill 
or air seeder, but make sure the seed is not damaged 
during seeding. 

Table 1. Pea yields in pounds per acre, bushel per acre 
(based on 60 pound·testweight),·and harvest index 
from test field with four replicates in Red Lake County, 
Minn. 

Variety lbs/acre bu./acre Harvest Index* 

Trapper 1936 32.3 28.6 

Grande 3432 57.2 36.9 

Profi 3930 65.5 40.3 

Majoret 3934 65.6 41.1 

Carneval 4385 73.1 40.6 

* Harvest index is the seed weight expressed as a 
percentage of total dry plant weight. 

Hans Kandel 
Red Lake Co. Extension Educator 

Stored Grain Management with Heavy Snow 

Grain managers in areas that have had heavy snowfall 
this winter should check their grain bins for three poten
tial problems: 

• large amounts of snow blown into the top of the 
bins, 

• melting snow wetting grain on concrete floors, 
• snow covering aeration fans. 

It is not unusual for high winds to blow snow through 
eaves, vents, and other openings in the top of grain bins. 
This can lead to grain spoilage, but the situation often 
looks worse than it is. Remember that it takes I 0 to 12 
inches of snow to produce an inch of water, and some of 
the snow will evaporate without wetting any grain. So if 
there are only a few inches of snow in a bin, not many 
bushels of grain will be affected. 

Keep checking these grain bins and if melting snow 
wets grain at the top of the bin, use a rake or shovel to 
mix the wet grain with drier grain below the surface. 
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Then aerate the bin when weather permits to try to dry 
the surface. 

With more than a few inches of snow at the top of 
bins, it's probably worth trying to shovel the snow out 
through the entrance hatch. Large amounts of snow could 
lead to a significant moisture increase and spoilage of 
surface grain, and trying to empty the bin through the 
bottom unloading sump could result in blocked sumps 
and major unloading problems. 

For bins that don't have raised false floors, assess 
the location and amount of snow piled around the base 
of the bin. If it looks like snow melt might run under the 
bin wall and wet grain that is resting on the concrete bin 
floor, consider pushing snow away from the bin, or mov
ing the grain out of the bin before melting occurs. 

At this time of the year, stored grain in the upper 
Midwest should have a temperature of 20-30 degrees 
Fahrenheit. If you find grain temperatures outside this 



Stored Grain I continued 

range, wait for a forecast of average temperatures in the 
20-30 degree range, and then aerate the grain. (If the 
grain is heating or has other major storage problems, 
aerate immediately!) 

Before starting aeration fans, make sure they are not 
covered by snow. If necessary, move enough snow to 

provide several feet of clearance around the ends of fans. 
Once fans have been started, let them run continuously 
(unless it starts to snow again) until a temperature front 
has moved all the way through the bins. The amount of 
time required for aeration depends on the airflow per 
bushel provided by the fan, but aeration times of six days 
or more are not unusual. · 

Bill Wilcke 
Extension Engineer 

Consider Moving Stored Grain to Higher Ground 

We're hoping for a slow, steady melt of this winter's snow, 
but if you have grain stored in an area subject to flood
ing, it might be wise to prepare for possible fast melting 
and record flooding. 

For producers planning to sell their grain this spring, 
an option is to sell grain from flood-prone bins a bit early. 
Even if prices are somewhat lower now, weigh the price 
differential against the risk of losing all the grain, or the 
extra cost and grain damage associated with transfer
ring grain to a drier location. 

Livestock feeders, or others who need to hold grain 

beyond spring, should seek access to storage space on 
higher ground. This could include bins on neighboring 
farms, commercial storage facilities, or buildings like 
machine sheds that can be modified for temporary grain 
storage. 

After grain is removed from flood-prone bins, also 
consider moving fans, electric motors from unloading 
augers, and any other equipment that would be damaged 
by flood waters. 

Bill Wilcke 
Extension Engineer 

Rescheduled Dates for Ag Professional Update 
Little Falls, Willmar, Fairmont, Marshall 

The Ag Professional Update programs that were can
celed in January, due to severe weather, have been re
scheduled. If you were preregistered at Little Falls, 
Willmar, or Fairmont and you plan to attend one of these 
rescheduled sites, you DO NOT NEED TO REGISTER 
OR CALL. Preregistered people will automatically be 
registered again for this program. If you plan to attend 
the Marshall location, you will have to register again. 

If you were registered on one of the January dates 

and cannot make it to one of these new dates, to cancel 
and would like a refund (Marshall participant refunds 
have already been issued to those who paid for the Janu
ary 16, 1997 date. Those persons will need to register 
again and pay for the March 4, 1997 workshop) or to 
change from one location to another, call Tracey Benson 
at 1-800-367-5363 or 612-624-3708. 

If bad weather threatens cancellation of these meet
ings again, please listen to your local radio stations for 

97-9404 

AG PROFESSIONAL UPDATE REGISTRATION FORM 

CHECK ONE: Little Falls 2/27 Willmar3/3 Fairmont 3/3 _ Marshall 3/4 

SEND THIS FORM 
AND PAYMENTTO: 

Name 

Company 

Address 

City State __ _ ZipCode __ _ 
EDS Registrar-9404 
PO Box 64780 Phone (please include area code) 

St. Paul, MN 55164-0780 
__ $30 per person; make check payable to: University of Minnesota 
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Ag Professional Update I continued 

notice of cancellation. Program moderators at each site 
will be notified if programs are to be canceled and will 
make the announcement over radio stations in the af
fected area. 

You are strongly advised to complete an advance 
registration to enable the program to start on time. Reg
istrations being completed at the door have delayed the 
start of programs by as much as 15 minutes. 

Rescheduled Dates and Locations: 

Little Falls: Thursday, February 27, 1997 

Registration at Noon; Workshop, 12:30-4:30 p.m. 

Court House, Meeting Room 1 

213 First Avenue SE 

(320) 632-2941 

Fairmont: Monday, March 3, 1997 

Registration at Noon; Workshop, 12:30-4:30 p.m. 

Holiday Inn 

Hwy. 15 & 1-90 

(507) 238-4771 

Willmar: Monday, March 3, 1997 

Registration at Noon; Workshop, 12:30-4:30 p.m. 

Holiday Inn/Willmar Conference Center 

2100 E. Hwy. 12 

(320) 235-6060 

Marshall: Tuesday, March 4, 1997 

Registration at 8 a.m.; Workshop, 8:30 -12:30 p.m. 

Southwest State University 

Room: BA 1 02; Park in 8 Lot 

(507) 537-7110 

Kevin Cavanaugh 

Plant Disease Clinic 

Samples submitted to the Plant Disease Clinic in Janu
ary included: 

sugarbeet - soils for Aphanomyces sp root rot index 
testing 

soybean - soils for soybean cyst nematode egg counts 

begonia- Impatiens necrotic spot virus (INSV) 

hoya-INSV 

geranium - Xanthomonas campestris pv pelargonii 

(bacterial wilt) testing. So far this season, all submitted 

geranium samples have tested negative. 

iris - Rhizoctonia sp root rot, bacterial soft rot 

lavender - Pythium sp root rot 

Numerous floriculture crops such as lipstick vine, glox
inia, N.G.impatiens, phlox, pepperomia and kalanchoe 
have been submitted for virus testing and have all tested 
negative. 

Sandra Gould 
Plant Disease Clinic 

DIAL U 

Dial U is a user-fee telephone diagnostic clinic for calls and samples related to gardening, landscapes, plant 
diseases, insects and wildlife associated with the home environment. Calls from the public are taken at 

1-900-988-0500 weekdays. A flat $2.99 charge is billed automatically to the phone from which the call is placed. 

Plan Tree Pruning Soon 
Late February through the end of March is the best time 
to prune shade and fruit trees. Neither diseases nor in
sects that transmit them will be a problem this early. By 
the time there could be trouble, pruning wounds will 
have sealed over, with the healing process begun. 

It's not necessary to use pruning paint or wound 
dressing - even on oak trees - this time of year. And 
though maples can lose copious amounts of sap from 
the pruning sites once sap begins to flow this spring, it's 
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nothing to worry about. Sap flow will diminish, then stop 
as leaves grow to their full size. 

Unless your trees are still quite small'and pruning is 
easily manageable, hire a professional tree service to do 
the pruning for you. Their workers are insured and 
bonded- and they know how to climb and prune with
out hurting themselves or dropping tree limbs on utility 
wires or other obstacles. 

Be sure the people you hire are up-to-date on mod
em pruning methods. Forget anyone who suggests "top-
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ping" your trees. Ask for references so you can look at 
the work they've done on other properties. 

Branches should never be cut flush to the trunk. Cuts 
need to be made above the branch collar (a circular ridge 
of bark at the base of each branch), leaving it intact. 
This reduces the diameter of the cut and allows for faster 
healing. Educated "tree surgeons" know the drill. Two 
guys with a truck and a chain saw might be a different 
story! 

Deb Brown 
Extension Horticulturist 

1996 Entomology Summary 
Our top urban insect calls for 1996, based on inquiries 
received at the Dial-U Clinic, are: 

1) household ants (especially carpenter ants), 

2) stored product insects (especially lndianmeal moths), 

3) wasps, 

4) houseplant insects, 

5) spiders, 

6) household flies (especially fruit flies), 

7) caterpillars on trees and shrubs, 

8) insect and mite galls, 

9) ticks (especially blacklegged "deer" ticks), and 

1 0) sawflies on trees and shrubs. 

Last year ended up being a fairly normal year, with
out any severe insect outbreaks. Many insect (or insect 
related) problems that were increasing 1-3 years ago have 
peaked and are apparently declining. These include yel
low headed spruce sawflies and mountain ash sawflies, 
maple bladder galls, and four lined plant bugs. Slug and 
millipede numbers which were high a couple of years 
ago were down despite cool 1996 weather. This is prob
ably because while our temperatures were average, we 
also experienced mostly dry conditions. 

A couple of interesting insects didn't make the top 
ten but are worth noting. During June, we experienced 
relatively high numbers of calls and samples concern
ing click beetles as nuisance invaders into homes. We 
also received many complaints from home gardeners 
about Colorado potato beetles, many apparently having 
problems with insecticide resistant insects. Iris borers 
were also an important call from home gardeners. 

What do urban insects have in store for us in 1997? 
We'll see a lot of the usual suspects. There are no trends 
that would suggest any particular insect will occur in 
high numbers this year. However there is always some 
insect that surprises us and produces higher than normal 
populations than we expect, just to keep us on our toes. 

Jeff Hahn 
Assistant Extension Entomologist 
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