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Disease is a major factor limiting yield of wheat in midwestern states. It ranks with weather,
nutrition, cultivar and type of cultivation as a significant factor affecting yield potential. In the
humid Midwest, losses as high as 20-40% have been reported in locations where disease control
has not been practiced. Fortunately, most grain producers use sound disease control practices.
The use of modem high yielding varieties, crop rotation, delayed planting date, and balanced
fertility are well accepted agronomic practices that significantly limit the extent of yield losses
due to disease.
Effective disease management requires knowledge of the important yield-limiting diseases most
likely to occar in the area. Producers facing specific disease problems can fine-tune their disease
control strategies to those few diseases encountered each year. Correct diagnosis of the disease
problems is the cornerstone to effective control. Producers with little experience identifying
disease should seek help from competent sources, such as the agricultural extension service or
private agricultural consulting services.
It is important to consider all possible strategies to reduce the level of disease when designing a
disease control management system. This integrated approach is based on knowledge of the life
cycle of the pathogen and the environmental factors that favor the development of the disease.
This provides added protection, usually at minimal cost. Disease-resistant varieties, crop
rotation, and tillage are especially important in control of wheat diseases. Factors such as
balanced fertility and soil pH, planting date and rate, and seed treatments are also important, and
in some cases foliar fungicides may be desirable.

Know Your Diseases
In recent years in Iowa, yield losses have occurred from powdery mildew, Septoria leaf and
glume blotch, tan spot, leaf rust, head scab, and barley yellow dwarf. Other diseases may be
important on a field by field basis. These include several soil-borne diseases (take-all, Fusarium
crown rot) and diseases that affect the head (ergot). Thus, it is important to determine the most
important disease in your area and to monitor those that cause persistent problems.
There are several good references available that provide color pictures of the common diseases
of wheat. Most companies that sell fungicides for small grains have booklets available for free.
See your chemical dealer for these. Several universities provide color bulletins with pictures of
the various diseases and commentary on factors that affect disease severity. Contact your
agricultural extension agent for these reference materials.
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Integrated Wheat Disease Management

Nearly all the disease management decisions you make for your wheat crop are made before you
plant the first seed. Only a few of the foliar diseases can be controlled later in the year with
fungicides. Many of these disease management tools are considered good agronomic practices
and most farmers follow these as standard wheat production procedures (Table 1).
Resistant varieties: Planting disease resistant varieties is the most economical and effective
method of controlling diseases. The cost ofthe seed is the same whether the variety is resistant
or susceptible. Varieties should be selected based on yield potential, maturity date, straw
strength and winter hardiness, but disease resistance should also be a major selection criterion.

Varieties with good levels of resistance to leaf rust, powdery mildew, Septoria leaf and glume
blotch, are available. Varieties with moderate to high level of resistance will usually prevent
yield losses under normal conditions. However, when new races of a pathogen develop that
attack previously resistant varieties, or when weather conditions favor early development and
spread of disease, yield losses can occur. Varieties may have a high level of resistance to one or
possibly two diseases, but rarely more. Choose varieties with resistance to the one or two most
prevalent diseases in your area.
Crop rotation: In the humid midwestern United States, wheat should never follow wheat or
spelt in the rotation sequence. Severe soil-borne diseases, like take-all, can cause complete crop
failure in continuous wheat. Foliar diseases, like powdery mildew, tan spot and the Septoria
diseases can also be quite severe in these fields. A rotation of two years away from wheat is
usually sufficient to avoid any carryover disease problems. Try to avoid planting wheat after
corn due to the increased probability of head scab. Legume crops, like soybean, are the better
crops to follow in the rotation.
Tillage: Tillage affects the level of disease by reducing the population of disease organisms
surviving from one year to the next. Plowing, discing or chiseling fields soon after wheat harvest
incorporates residue into the soil. Most pathogens cannot compete effectively with soil bacteria
and they usually die within a few months of tilling the soil. Planting no-till wheat has increased
the level of some important diseases when crop rotations are too short. Take-all, powdery
mildew, tan spot and the Septoria diseases are generally more severe in no-till. Producers using
no-till or other conservation tillage systems must rely on disease control methods other than
burying residues. In conservation tillage a three year rotation away from wheat may be
necessary to limit yield losses. If shorter rotations are used with limited tillage then other disease
control methods become even more important. These include resistant varieties, delayed planting
date, seed treatments and foliar fungicides.
Fertility: Balanced fertility is important to the general health ofthe wheat plant. Adequate
levels of potassium and phosphorous are needed for root, stem and leaf development. Nitrogen
should be applied for top yields, but over applications will lead to increased disease pressure
from powdery mildew and Septoria diseases. Apply rates of nitrogen to maximize yield, but not
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so much that lodging becomes a problem. Follow fertilizer recommendations established by
Iowa State University.
Planting date: Wheat producers are advised to plant after the Hessian fly safe date for their area
(September 14 for northern Iowa to September 28 for southern Iowa). Early fall planting
increases the risk of yield losses from powdery mildew, leaf rust and the Septaria diseases.
Barley yellow dwarf can be a particular problem in early sown wheat. This virus disease is
transmitted by aphids that come into the area from other locations. As the temperatures cool in
the fall, fewer aphids are actively transmitting the virus.
Seed treatments: Treating seed with a fungicide to control soil-borne seed rots and seedling
blights, seed-borne Septaria and Fusarium seedling blight, loose smut and bunt is highly
recommended (See table 2 for various seed treatment materials). No other chemical treatment
provides a level of protection comparable to seed treatment for so little cost. Seed should be
thoroughly cleaned and tested for germination prior to planting. Properly cleaned and treated
seed will result in better final stands, especially if adverse weather occurs after planting. Lack of
control of seed-borne diseases may result in serious winter kill of disease seedlings.
Foliar fungicide: Foliar fungicides should be used on an 'as needed' basis during those years
when weather conditions favor severe outbreaks of the disease. Consider using fungicides only
if you are willing to scout fields. Only a few of the many diseases affecting wheat can be
controlled with fungicides. The economically important ones include leaf rust, powdery mildew,
Septaria leaf and glume blotch and tan spot. Head scab cannot be controlled with fungicides.

Powdery mildew is generally most severe in dense stands of heavily fertilized wheat, whereas
leaf rust and the Septaria diseases can be severe in fields regardless of stand density or fertility
level. However, fields intensively managed have a higher potential for disease pressure and yield
loss. Yield losses cam be substantial when as little a three percent of the flag leaf becomes
infected.
Watch for diseases when certain weather conditions occur. Septaria tritici leafblotch requires 17
or more days of rain between April15 and May 15. That means rain every other day! Powdery
mildew requires sustained temperatures between 60 and 75 F and relative humidity above 90%.
Hot temperatures (above 80F) severely limit mildew development. Leaf rust requires moderate
temperatures and free water on leaf surfaces from light rain. Thus, when certain environmental
conditions occur look for these diseases.
The most commonly used fungicides are Tilt (Ciba), Bayleton (Bayer) and mancozeb materials
(various companies). Both Bayleton and Tilt are affective against powdery mildew and leaf rust.
Tilt appears to have better effectiveness against Septaria tritici leaf blotch, but Bayleton appears
to have better control of Septaria nodorum glume blotch. Tilt must be applied at or before the
flag leaf is fully emerged (Feekes growth stage 8) and Bayleton can be applied anytime, but
before 21 days of harvest. Thus, the window of application is much wider for Bayleton.
Bayleton is frequently tank mixed with the mancozeb materials (Dithane DF, Manzate 200 and
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Penncozeb). For example, 2 oz ofBayleton plus 2 lb ofmancozeb are used for late season
Septoria control in many states.
Scouting Wheat Fields for Disease
Scouting wheat for diseases should begin during the stem elongation phase of growth (Feekes
growth stage 6) in late spring and continue until after flowering. The field should be scouted on
a weekly basis or at least at flag leaf emergence, boot and flowering growth stages. Fungicide
applications at very early stages of growth and those applied after one week following flowering
generally have little effect on yield. Fields should be examined by pulling from 30 to 40 tillers
randomly throughout the field and assessing the amount of disease on the upper 3 leaves of the
stem. If the average disease level on the leaf below the top leaf is greater than 1% before boot
growth stage then a fungicide may be warranted, especially if the variety known to be susceptible
to that disease and weather conditions will remain favorable for disease spread for and extended
period. Up to the time of early flowering, if disease is present on the top leaf (flag leaf), then
apply a fungicide.
Since proper application timing is the key to yield increases, it is actually better to apply the
fungicide early before disease has affected the ability of the upper two leaves to produce
carbohydrates. One percent infection is sufficient. One percent is about 15 rust pustules, 2-3
powdery mildew lesions or 1-2 Septoria lesions (Figure 1).
Factors Affecting Economics of Fungicide Control
The profitable use of fungicides will depend on such factors as varietal resistance, disease
severity, effectiveness of the fungicide and timing of fungicide application. Greatest increases in
yield have been obtain when fungicides were applied to disease susceptible varieties with high
yield potential an flag leaf emergence to boot stage when the flag leaf was in danger of severe
infection. The whole idea is to keep the top two leaves as disease free as possible through early
grain fill. These top two leaves contribute from 60 to 70% of the carbohydrates that go into
filling the kernels. For example our research has indicated that if powdery mildew is present on
the leaf below the flag leaf (leaf 2) of a susceptible variety by head emergence, a 16% yield loss
can be expected (Table 3). If powdery mildew is present on the flag leaf by this time a 25% loss
in yield is expected. Thus, the farther up the plant the disease progresses and the earlier in the
season this occurs, the greater the yield loss. Varieties with more resistance have proportionately
less yield loss.
When deciding to use fungicides, first figure the economics of return on your investment.
Fungicide will cost from $9 to $111 acre and application will cost about $4.50 to $61A. Thus,
fungicide costs will be from $15 to $17I A. When the price of wheat is $4/bu it would take only 4
bu to break even. In a field of a susceptible variety with 60 bu/A yield potential, a 16% yield
loss would be 9.6 bu. However, in a field of a moderately resistant variety with the same amount
of disease and yield potential, you would expect only a 5% yield loss or a loss of only 3 bu/A.
Obviously, it would not be economical to spray a moderately resistant variety under these
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circumstances and it may not be worth your time to spray a susceptible field if the price of wheat
was $2/bu.
The Take Home Message
Wheat diseases can lower the profitability of growing wheat. If you are willing to taking time to
select high yielding, disease-resistant varieties and following good agronomic practices,
including adequate nutrition, you can help insure yield. Fungicide applications can be used to
prevent excessive losses due to certain foliar diseases, but the economics of the application
should be thoroughly examined before you spray.
Table 1. Comprehensive wheat disease management.

1.

Select high yielding varieties with good straw strength, winter hardiness, and resistance
to the important diseasses in your area.

2.

Plant well-cleaned, disease-free seed, treated with a fungicide that controls seedling
blights, common bunt and loose smut.

3.

Plant in a well-prepared seed bed, after the Hessian fly safe date for your county.
Waiting 5-10 days after the fly-safe date will lessen the potential for barley yellow dwarf
and root and foliar fungal diseases.

4.

Use a 2- to 3-year rotation away from wheat and never plant wheat after spelt.

5.

Till heavily diseased fields after harvest. Burying residues will enhance decomposition
of residues carrying wheat pathogens.

6.

Use a well-balance fertility program based on a soil test. Apply sufficient nitrogen,
potassium and phosphorus in the fall for vigorous root growth and tiller development.
Spring top dress nitrogen to achieve optimum yields, but avoid levels that increase
lodging.

7.

Control weed grasses. Destroying volunteer wheat, quackgrass and other weed grasses
will reduce the amount of various pathogens surviving in and around wheat fields.

8.

Apply fungicides only if warranted. Scout fields to determine levels of diseases in fields
soon after stem elongation. Base fungicide applications on the probability of the top two
leaves becornming infected, the relative susceptibility ofthe variety and the market price
of wheat.
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Table 2. Relative efficacy of seed treatments for control of certain seedborne diseases of wheat in Ohio a
Loose
smut

Common
bunt

Septaria
nodorum

Thiram, TBZ

N

P

P

G

Baytan

Triadimenol

E

E

G

N

Baytan + Thiram

Triadimenol, Thiram

E

E

G

G

Baytan + Captan

Triadimenol, Captan

E

E

G

P

Baytan + Rival

Triadimenol, Captan,
PCNB, TBZ

E

E

G

P

Baytan + LSP

Triadimenol, TBZ

E

E

G

P

captan

captan

N

N

P

P

Dividend

Difenoconazol

E

E

E

P

LSP Plowable

TBZ

N

G

P

P

Rival Plowable

Captan, PCNB, TBZ

N

N

P

P

RTU-Vitavax-Thiram

Carboxin, Thiram

G

G

P

P

RTU-Vitavax-Thiram
+ LSP

Carboxin, Thiram, TBZ

G

G

F

G

42-S Thiram

Thiram

N

P

G

G

Vitavax-34

Carboxin

G

G

N

N

Vitavax-200

Carboxin, Thiram

G

G

F

G

Vitavax-200 + LSP

Carboxin, Thiram, TBZ

G

E

F

G

Trade name

Active ingredient

Agrosol Plowable

Captan, TBZ

Agrosol T Plowable

Scab

Efficacy based on labeled rates of active ingredient for each product.
Efficacy rating scale: E=excellent, G=good, F=fair, P=poor and N=no
activity.

a

o
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rable 3. Predicted yield loss (%) to powdery mildew based on varietal
3usceptibility and progress of the disease by head emergence growth stage.
1% disease at head emergence
Flag leaf
Leaf 2
Leaf 3

J'ariety
r-eaction
Susceptible

25"'-

16

6

Moderately
susceptible

16

10

4

8

5

2

Moderately
resistant
Resistant

a
predicted yield loss based on regression analysis of sprayed and non
sprayed plots of from 6 to 9 varieties tested over three years.
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Percentage Leaf Area Covered

Figure 1. Disease assessment keys for estimating percentage leaf
area covered by lesions of powdery mildew; leaf rust and Septoria·
leaf blotch.
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