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Introduction

Wheat diseases destroy 10 to 25 percent of
our Kansas wheat and reduce quality of harvested
grain. Estimated average annual percent losses
from 1976-1983 were as follows.

Soil-borne mosaic

Wheat streak mosaic

Speckled leaf blotch

Tan spot

Leaf rust

Cephalosporium stripe

Take-all

Barley yellow dwarf

Powdery mildew
Winterinjury/root and crown rots
Scab

Smuts

Bacterial leaf blight trace
Stem rust trace

Disease incidence and severity constantly
change. In six of those eight years, a different dis-
ease caused the highest loss. Changing manage-
ment practices, especially those pushing for
maximum yields will increase disease pressure.

Every wheat grower should recognize and un-
derstand diseases in his field. This is the first nec-
essary step in control. This bulletin describes and
illustrates symptoms, details conditions for dis-
ease development and gives control measures.
Specific varieties and chemicals which change
yearly are not included. Current, regularly up-
dated recommendations should be consulted for
these.
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Virus Diseases

Kansas wheat is affected by three important
diseases caused by viruses. Viruses are so small
they cannot be seen even with a light microscope
and so must be studied by their effects on plants.
They cause mosaic, yellowing, stunting and
growth distortions. They multiply inside cells of
their host and require living hosts for survival.
Once inside cells they take command and divert
energy from plant growth to virus reproduction. In-
sects and mites transmit some viruses when they
feed on diseased then healthy plants. Organisms
which transmit pathogens are cailed vectors.

Wheat Soil-Borne Mosaic

Soil-borne mosaic (SBM) is one to the most
serious wheat diseases in eastern and central
Kansas. It often causes losses up to 50% in af-
fected fields planted to susceptible varieties and
has caused an estimated average annual loss of
2.9 percent statewide since 1976.

The disease is most easily recognized in
early spring by the distinct, irregularly shaped

areas of yellow wheat. Once these areas appear
there is no further spread to unaffected wheat
plants (Pheto 1). Affected plants are stunted and
bronzy-yellow (Photo 2). Leaves are mottied with a
yellow background and darker green islands giv-
ing the mosaic name to this disease (Photo 3).

1. Soil-borne mosaic. Early spring field pattern. (courtesy

of Tom Sim).

2. Soil-borne mosaic. Yellow stunted plants.

3. Soil-borne mosaic. Leaf mosaic with * ‘green isiands’’.



Outdated Publication, for historical use.
CAUTION: Recommendations in this publication may be obsolete.

Mosaic symptoms gradually fade away, but stunt-
ing often persists until maturity. Symptoms fade
quickly with warm temperatures, but persist into
April and May if temperatures are cooler than nor-
mal. The longer mosaic and stunting persist the
greater the yield loss (Photo 4).

4. Greenbug spots are browner and less sharply defined
than soil-borne mosaic.

Soil-borne mosaic is caused by the Wheat
Soil-borne Mosaic Virus. It lives in association
with a soil fungus vector (Polymyxa graminis)
which enables it to survive and infect wheat plants.
The fungus has a resting spore stage which per-
sists in soil for many years. When adequate mois-
ture and a host are available this spore germi-
nates, swims to a wheat root, and invades a root
hair carrying the virus with it. The virus multiplies
and spreads in the plant diverting energy from
growth. Plants are infected in the fall and occa-
sionally shows symptoms then but the yellow
areas are usually not obvious until late February to
mid-March.

The swimming spore stage requires free
moisture so SBM is most serious following wet
fall weather. In dry areas it is usually found only in
drainage channels and irrigated fields. In wet cy-
cles small patches of SBM can be found in dry
land wheat as far west as Highway 283. Serious
losses requiring control are ordinarily limited to
the state east of Highway 281. It became espe-
cially severe in central Kansas during the late
1960's and early 1970’s. Rye, barley and some an-
nual weedy bromes are hosts but are not impor-
tant in the virus survival or spread.

Soil-borne mosaic is effectively controlled
with resistant varieties (Photo 5). Some yield loss
probably results in resistant varieties planted in
infected fields but excellent yields are still achiev-
able. Resistance depends on a single major gene
with some minor genes but has been very stable
and reliable. Mosaic symptoms in highly resistant
varieties are probably caused by some other virus.

5. Soil-borne mosaic susceptible and resistant varieties.

Wheat spindle streak virus has been reported from
Nebraska and tentatively identified in a few fields
in Kansas. Symptoms of this virus are similar to
SBM and it is carried by the same fungus.

There is no practical way known to rid the soil
of the SBM virus. Rotation out of wheat to other
crops for several years has not been effective.

Any field which has ever shown symptoms of
SBM should be planted to a resistant variety. All
varieties from the Kansas State University breed-
ing program in recent years are highly resistant.

Adequate nitrogen fertility will help SBM dis-
eased plants recover to some degree but it will not
cure the disease.

Wheat Streak Mosaic

Wheat streak mosaic is a very serious dis-
ease in the western 1/3 of Kansas. It can cause
near total yield loss over wide areas in epidemic
years. Severity is extremely variable. Average an-
nual estimated loss is 1.8 percent state-wide
since 1976. In 1981 it was 7 percent.

Streak mosaic symptoms typically begin
showing in early April as yellow stunted strips
along field margins adjacent to where volunteer
wheat grew the previous summer. This yellowing
and stunting becomes more severe over the next
several weeks and gradually spreads across the
field (Photo 6). The earliest emerging wheat, of-
ten volunteer, is usually most severely affected
(Photo 7).

Individual plants are yellow, stunted, wilted
and tillers are often partially prostrate. Root devel-
opment is weak (Photo 8).

Leaf mosaic begins in younger leaves as light
green to yellow dashes which enlarge to give a
streaked appearance to the leaf. Finally the whole
leaf blade turns yellow. The younger a plant is
when infected the more severe the symptoms and
loss. Late infection causes obvious light and dark
green streaks on flag leaves but not much stunt-
ing (Photo 9).
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Definitions

Bacteria—Microscopic, single celled plants which-

reproduce by dividing.

Disease—Any alteration in a plant that interferes
with its normal structure, function or eco-
nomic value.

Fungus (plural—fungi)—Plants with thread-like
vegetative growth which do not have chloro-
phyll.

Host—Theliving plantin which a parasite lives.

Incubation period—Time from infection to symp-
tom development.

Infection—The establishment of a parasite within
ahost.

Inoculate—To transfer inoculum to a host under
conditions for infection.

Inoculum—That portion of a pathogen that can be
transferred to a host and cause infection.

Mosaic—A leaf pattern of light and dark green or
yellow onleaves often caused by viruses.

Necrosis —Death. Necrotic means dead and usu-
ally discolored.

Parasite —An organism that subsists on a living
host, usually causing disease.

Pathogen—Something causing disease.

Pathogenic —Ability to cause disease.

Resistance —The ability to remain disease-free to
some degree—a relative term.

Saprophyte—An organism which subsists on
dead organic matter.

Spore—The reproductive unit or “seed” of a fun-
gus.

Sporulation—Producing spores.

Susceptible—Tendency to become diseased. In-
ability to resist disease.

Symptom—Evidence of disease.

Vascular system—Ducts through which water,
minerals and food materials move through the
plant.

Vector—An organism which transmits a patho-
gen.

Virus—Submicroscopic particle which repro-
duces only inside host cells and causes
disease.
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