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Combatting take-2
r 1ot winter wneat

in western Oregon
N W Christensen and J M Hart

- ake-all disease of wheat is caused by the soil-borne fungus
T Gaeumannomyces graminis var. tritici (Ugt), which infects

; :; :
the roots, crown, and basal stem ofplants. Take-all isI common in western Oregon whenever consecutive crops of wheatp-;- . .are grown Grain yield may be reduced by as much as 50 percent in

:
:: :

;

second or third crops of winter wheat.
'

Symptoms are most obvious near Few if any corrective measures are
heading and include stunting or available after identifying a severe take-
uneven growth, poor tillering, black- all infestation. Growers should assess
ened roots and crowns premature the nsk of take all and adopt a package
ripening and white heads with few of management practices to mininnze
kernels Root systems of severely yield losses when the risk of disease is
infected plants may be sparse, brittle, high. Disease development and
and exhibiting black lesions that management provides data and details-.
extend to the crown and basal stem. about management practices to slow

Jt There are no economically effec- take-all development and minimize
tive fungicides and no varieties exhibit yield losses

- resistance to take-all. Where take-all is
anticipated, disease control in winter Disease development

-. -: wheat requires implementing specific an managementsoil and crop management practices
beginning with planting and extending Soil temperature soil water

i through eai ly summer. content, and soil and crop manage-
This publication identifies factors ment practices influence take all

that influence the seventy of take all disease and associated yield losses in
- and recommends management practices western Oregon. While weather

- to minimize losses to the disease in conditions cannot be controlled, there
western Oregon. Management sugges-
tions in Recomniendationc are based on
more than 10 years of research and Neil W. Christensen, professor of soil
have been successfully implemented science, and John M. Hart, Extension

4
by growers soil scientist Oregon State University
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Recommendations
Few if any corrective measures are available after identifying a severe

take-all infestation. The following recommendations will minimize yield loss
to take-all when successive wheat crops are planted for less than 5 years.
Refer to "Disease Development and Management" for details, explanations,
and data about management practices that slow take-all development and
minimize yield loss.

Pre-plant management

Liming A soil pH of 5.5 is desirable for combatting take-all
Apply lime only if the soil pH is 5.2 or less.

Stubble Chop stubble and plow deeply to bury the inoculum.

Planting

Planting date On well-drained valley-floor soils, delay planting until
late October if possible. Do not delay planting beyond
mid-October on hill soils or valley-floor soils with
reduced drainage. For more information on wheat
production on poorly drained soils, read FS 269,
Growing Winter Wheat on Poorly Drained Soil.

Fertilization Band 20 to 30 lb N/acre in ammonium form, 30 to 50 lb
P2O5Iacre, and 10 to 15 lb S/acre. Apply 25 to 30 lb
K,O/acre if a soil test indicates the need for K.

Growing season

Fertilization Apply 140 to 180 lb N/acre as ammonium sulfate plus
100 lb Cl/acre as KCI before Feekes growth stage 5.
Alternatively, apply 40 lb N/acre and 100 lb Cl/acre at
late tillering (Feekes 4; mid-Feb.) and the remaining N
within 3 to 4 weeks, but before jointing (Feekes 6). For
more information on spring fertilization of wheat see FG
9, Winter Wheat (Western Oregon).

Weed Control Control weeds to minimize competition with wheat for
nutrients and moisture.

Disease Control Control leaf diseases such as septoria and other root
diseases by using resistant cultivars or fungicides to
ensure maximum benefit from other aspects of this
management plan to reduce yield loss from take-all.
Read and follow fungicide label directions.

is especially important. Do this by
banding N-P-S or N-P-K-S fertilizers
with the seed when the risk of take-all
is high.

Apply nitrogen in the ammonium
form (NH4), rather than as nitrate
(NOr), because NH4--N uptake
reduces rhizosphere pH and favors
growth of microorganisms antagonis-
tic to the take-all fungus. Routinely
apply P since P deficient plants are
more susceptible to take-all, and
infected seedlings have poorly

functioning root systems.
When take-all is present, wheat will

respond to banded P fertilizer on soils
where no response would be expected
in the absence of take-all. For example,
grain yield increased from 56 to
65 bu/acre (LSD @ 5% = 7.3) when P
was banded with the seed on a Willam-
ette soil testing 125 ppm P. Sulfur is
more often deficient for wheat in
western Oregon than is K and should be
routinely applied at planting.

As figures 1 and 2c show, spring-

5

topdressed N fertilizers can influence
the severity of take-all and, thus, grain
yield (Table 3 on the preceding page).
Yields are generally higher with
ammonium chloride than with
ammonium nitrate or urea. Ammo-
nium sulfate (21-0-0) was common to
all experiments and was assigned a
relative value of 100 percent in
calculating average relative yield for
each N fertilizer.

On average, grain yield with
ammonium nitrate (34-0-0) or urea
(45-0-0) was slightly less (94 to 96
percent) than with ammonium sulfate.
Fertilization with ammonium chloride,
as compared to ammonium sulfate,
significantly increased grain yield in
seven of nine growing seasons for an
average relative yield of 115 percent.

This compares favorably with
results of a survey of 126 growers who
reported average responses to chloride
of 18 percent or 12 bu/acre. In
research trials, test weight of wheat
fertilized with ammonium chloride
(59.7 Ib/bu) was consistently higher
than test weight of wheat fertilized
with other N fertilizers (58.7 Ib/bu).

Because ammonium chloride is no
longer available in western Oregon,
use ammonium sulfate plus potassium
chloride (KCI) to supply ammonium-
N and chloride. For comparable yield
and test weight responses, sufficient
KCI to supply at least 100 lb Cl/acre
should be topdressed with ammonium
sulfate. Ammonium-N and chloride
should be applied by Feekes Growth
Stage 5 if you are making only a
single fertilizer application.

Control of other
diseases

The effectiveness of crop and soil
management to minimize yield losses
to take-all is reduced when other plant
diseases threaten the wheat crop.
Common diseases that may need
further control measures include
strawbreaker foot rot caused by
Pseudocercosporella herpotrichoides
and septoria leaf and glume blotches
caused by Septoria tritici and S.
nodorum. Plants infested with take-all
are commonly much more susceptible
to Septoria.

For more information
In July 1992 the OSU Extension

Service publications warehouse was
destroyed by fire. We are replacing
our supplies. The publications listed
below may be available in the office
of the OSU Extension Service that
serves your county. Check with that
office for current prices.

Each title is available without
charge. You may order up to six no-
charge publications without charge. If
you request seven or more no-charge
publications, include 25 cents for each
publication beyond six. Send order
and payment to:

Publications Orders
Agricultural Communications
Oregon State University
Administrative Services A422
Corvallis, OR 97331-2119

Goetze, N.R., M. Stoltz, and T.L.
Jackson. 1981. Growing winter
wheat on poorly drained soil.
Oregon State University Extension
Service, Fact Sheet 269. Corvallis,
OR. No charge.

Hart, J., N.W. Christensen, T.L.
Jackson, R. Karow, and W.E.
Kronstad. 1989. Winter Wheat
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9. Corvallis, OR. No charge.
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The authors acknowledge the contributions of the late Thomas L. Jackson. For over 30 years, Dr.
Jackson promoted Oregon agriculture through practical scientific endeavors as professor of soil science at
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