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INTRODUCTION

Tennessee's climate is well-suited for the production of high-quality, low-protein, soft red winter
wheat. This wheat is in demand by the flour milling industry and well-established local markets are
adequate. Tennessee-produced soft wheat is used primarily for milling general-purpose or family
flours, pastry flours and cake flours. Very little of Tennessee's wheat is used for livestock feed, except
as by-products of the milling industry.

Winter wheat is a cool-season crop and can be grown successfully in all counties of the state. Soft red
winter wheat varieties commonly grown in Tennessee have adequate winter-hardiness to survive the
lowest winter temperatures that normally occur.

When winter temperatures are extremely low, well-rooted wheat plants may die back to the ground,
but then resume growth in the spring. Wheat sown in the late fall has a shallow root system and is
more susceptible to frost heaving and winter killing than wheat sown earlier. Freeze damage to
winter wheat is more serious from late freezes in the spring when the head has just emerged from
the boot. All varieties are susceptible to freeze injury in the milk and soft dough stages in the spring.

The optimum moisture requirement for favorable wheat production is somewhat less than the
normal rainfall in Tennessee. Wheat is tolerant of high moisture under the cool fall and spring
growing seasons of Tennessee. High moisture, in combination with high temperatures, may cause the
spread of diseases and reduce yield.

Wheat is best adapted to well-drained, medium-to-heavy-textured soils of high natural fertility. The
highest yields are generally produced on silt and clay loams, but wheat is also grown successfully on
clay soils and fine sandy loams. University of Tennessee research shows that wheat grown on soils
with poor internal drainage can be productive, providing they have adequate surface drainage to
prevent ponding of water.

VARIETY SELECTION

It is wise to select a variety that has been tested and evaluated under Tennessee conditions. Consider
the characteristics of each variety, then select the variety or varieties that best suit the conditions on
your farm. Varieties tested in Tennessee and the varietal characteristics at all research locations can
be found in the University of Tennessee Agricultural Experiment Station Research Report,
"Performance of Wheat, and Barley Varieties," by Allen, et al. at http://varietytrials.tennessee.edu

and utcrops.com.

VARIETAL CHARACTERISTICS

Maturity: Maturity can be defined in different ways. Depending on the growing season, a medium-
maturity variety might be ready to harvest within two to three days of an early-maturity variety
planted on the same date. An important consideration is that early varieties will joint and head
earlier. Therefore, they are more susceptible to stem and head freeze in March and head freeze in
April if planted too early in the fall.



Seeding: Unless only a small acreage is involved, it is always a good idea to plant more than one
variety to spread risk. Plant two to three of the top varieties for your area, depending on your
acreage. Variations in pest severity and weather conditions will favor one variety over another in any
given year. When trying a new variety for the first time, you should usually plant the majority of your
acreage in a proven performer.

Certified Seed: Use of certified seed provides a level of insurance against poor germination and
introduction of weed seeds.

Seedbed Preparation: Wheat requires a firm seedbed with enough loose soil to cover the seed to a
depth of 1 to 1.5 inches. Disking to a depth of 2 to 4 inches is usually all that is necessary in preparing
a seedbed for wheat where it follows corn, soybeans, grain sorghum or other row crops. When it is
necessary to plow, the land should be plowed far enough in advance of seeding to allow for
development of a firm seedbed with conventional practices. Where erosion is a problem with
conventional seedbed preparation, wheat can be planted no-till with excellent results. A preplant
burndown herbicide should always be applied prior to planting when weeds are present.

SEEDING DATES AND RATES

Dates: For best winter survival and top grain yield, plant wheat from October 15 to November 10. Do
not plant wheat until after the fly-free date of October 15. Wheat should be planted early enough
for young plants to become well-rooted and develop 3 to 4 inches of top growth before going into
the winter (December 21%). Research indicates that planting during the latter half of the
recommended planting period or planting treated seed (systemic insecticide) reduces the incidence
of barley yellow dwarf by avoiding or controlling aphids that transmit the virus to wheat. In most
Tennessee fields, an insecticide seed treatment will at least pay for itself by controlling early-season
aphid populations.

Rates: Wheat seeding rates vary from 1.5 to 2.0 bushels per acre depending upon the condition of
the seedbed, time of seeding, quality of seed and method of seeding. A seeding rate of 2 bushels per
acre should generally be used. Increase the rate to 2.0 to 3.0 bushels per acre (1) if seed are
broadcast, or (2) when seeding is delayed until November 1%, Ideally, you want to end up with 1.3 to
1.5 million plants per acre. This seeding rate can be calculated by dividing the desired population by
the percent germination printed on the bag to obtain how many seed need to be sown. Then divide
by the number of seeds per pound to get the number of pounds of seed needed per acre; then divide
the number of pounds per acre by 60 pounds (number of pounds of wheat seed per bushel) to get
the number of bushels per acre needed.

Example: Desired population 1,300,000 (1.3 million) plants per acre.
Seed germination percentage = 85 percent
Number of seed per pound = 12,000
Number of pounds per bushel = 60
1,300,000 + 0.85 + 12,000 = 127 Ibs seed per acre
127 Ibs seed per acre + 60 Ibs per bushel = 2.12 bushel per acre



Table 1. Wheat Seeding Dates and Rates (also for barley or rye).

Use* Seeding Rate Seeding Date/Method
For grain or spring 1.5-2.5bu. October 15-November 10
grazing no-till drilled
1.5-2.5Dbu. October 15-November 10
conventional
2-3 bu. October 15-November 10

Over-seeded, no-tillage

For winter cover 1-1.5 bu. September 15-November 10
no-till drilled
1-1.5 bu. September 15-November 10

Over-seeded, no-tillage
September 15-October 20

1-1.5 bu. Conventional
For cover, wildlife 2-3 bu. August 15-October 1
enhancement or fall grazing Over-seeded

*Use higher seeding rate if seeding under adverse conditions. Increase seeding rate by 50 percent if
using bin-run seed.

Method and Depth: Sowing wheat with a drill instead of broadcasting insures a more uniform depth
of covering, higher germination, less winter injury and generally higher yields. Drill or cover wheat to
a depth of 1 to 1.5 inches when adequate moisture is available. When soil is dry, a slightly greater
depth is advisable, but should not exceed 2 inches.

Broadcast Seeding: The two most important aspects to consider when broadcast-seeding wheat are
to insure that adequate seeding rates are used and that good seed-to-soil contact is established. To
accomplish these goals, 2 to 3 bushel of seed should be broadcast uniformly and incorporated by a
shallow pass with a “do-all” or similar equipment. Seed that are broadcast and left lying on the soil
surface are subject to animal predation, poor germination and frost heaving. All will lead to a loss of
stand.

GROWTH AND DEVELOPMENT

Successful wheat management requires understanding of how the wheat plant grows and develops.
You should make management decisions and apply inputs, such as nitrogen, fungicides, herbicides
and insecticides, at the proper stages of growth, not according to calendar dates. Wheat (like any
other crop) responds best to inputs at certain stages of development. You can maximize potential
effectiveness of an input and optimize production and profit by knowing wheat growth stages and
observing plant development. The most popular system of identifying wheat growth stages is the
Feekes scale (Table 2). The Feekes scale goes from 1.0 (just after emergence) to 11.4 (ripe for
harvest).



Table 4. Recommended Chemical Controls for Wheat Insects.

Insect

Insecticide (Trade Names)

Rate/Acre

Aphids

Seed Treatments
imidacloprid (Gaucho 600)
thiamethoxam (Cruiser 5)
Foliar Treatments

0.8 - 2.4 0z per 100 Ib seed
0.75-1.33 oz per 100 Ib seed

dimethoate 4* 8-120z
methomyl (Lannate LV 2.4)* Ya- 1Y pt
methyl parathion 4* Yo - 1% pt
B-cyfluthrin (Baythroid XL 1) 1.8-2.40z
y-cyhalothrin (Prolex 1.25) 1.54 0z
A-cyhalothrin (Karate 2.08) 1.28-1.92 0z
Z-cypermethrin (Mustang Max 0.8) 3.2-400z
Armyworms (True & Fall) carbaryl (Sevin XLR Plus 4) 1-1%qt
methyl parathion 4* 1% pt
methomyl (Lannate LV 2.4)* Ya- 1Y pt
spinosad (Tracer 4) 15-30z
B-cyfluthrin (Baythroid XL 1) 1.8-2.40z
y-cyhalothrin (Prolex 1.25) 1.02-1.54 0z
A-cyhalothrin (Karate 2.08) 1.28-1.92 0z
Z-cypermethrin (Mustang Max 0.8) 3.2-400z
Cereal Leaf Beetle carbaryl (Sevin XLR Plus 4) 1qt
methomyl (Lannate LV, 2.4)* Ya- 1% pt
spinosad (Tracer 4) 1-30z
B-cyfluthrin (Baythroid XL 1) 1.0-180z
y-cyhalothrin (Prolex 1.25) 1.02-1.54 0z
A-cyhalothrin (Karate 2.08) 1.28-1.92 0z
Z-cypermethrin (Mustang Max 0.8) 1.76-4.0 oz

* Use extra caution when handling these insecticides.

WHEAT DISEASES

Disease pressure can develop any time environmental conditions are favorable for disease
development. Diseases that occur frequently in Tennessee are barley yellow dwarf, leaf rust,
powdery mildew, Septoria glume and leaf blotch.

Glume blotch is most consistent in its ability to reduce yields year after year. Leaf rust and powdery
mildew only cause damage in certain years when environmental conditions are favorable for these

diseases.

Barley Yellow Dwarf: In the past, this virus disease has received little attention in wheat, but it is
becoming a limiting factor to production in some areas. The light green to yellowish and sometimes
reddish foliage and stunting induced by the virus are similar to the symptoms attributed to non-
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parasitic factors such as nutrient deficiencies and poorly-drained soil. The virus is transmitted from
plant to plant by several species of aphids which feed on wheat. Some degree of control of barley
yellow dwarf can be obtained by planting late in the fall, but early enough to provide an adequate
root system that will withstand low winter temperatures. Aphid vector control with seed-applied
insecticides has been found to be effective in controlling this virus disease.

Leaf Rust: Puccinia recondita f. sp. tritici — Rust appears as small, round or oblong raised orange-red
pustules, mainly on the upper surface of the leaves. Leaf rust, when severe, reduces both grain yield
and test weight. It is transmitted by wind-borne fungus spores. Foliar fungicides are effective in
controlling leaf rust.

Powdery Mildew: Erysiphe graminis f. sp. tritici

Diseased plants are usually found in the spring in moist areas of fields where the growth is rank.
Powdery mildew is very noticeable on the leaves as a white-powdery mass that often covers the
entire blade. Later, the affected leaves turn yellow and die prematurely. Heavy attacks of powdery
mildew cause plants to lodge and kernels to shrivel. Foliar fungicides are effective in controlling
powdery mildew.

Glume Blotch: Stagonospora (Septoria) nodorum — Glume blotch may first be noticeable on the
lower leaves as small oblong lesions that are light brown with dark borders. After heading, the fungus
moves to the head. First indication of infestation is the brown discoloration of the glume (chaff). As
the grain matures, the glume takes on a black peppery appearance which is due to spores (pycnidia)
of the fungus.

Infection of the leaves can be serious and severe attacks on the head can significantly reduce yield
and grain quality. Glume blotch is primarily a warm-weather disease. Both glume and leaf blotch
fungus spores live through the summer in crop residue. General control measures include plowing
under crop residue immediately after harvest (unless using no-till practices), allowing at least one
year between wheat crop and use of foliar fungicides.

Leaf Blotch: Septoria tritici — Leaf blotch is more noticeable early in the spring, when it appears as
irregular reddish-brown spots scattered over the leaf blade. The spots, often with ashen white
centers, contain many black specks. Lesions tend to be restricted laterally and assume parallel sides.
The damage caused to portions of the leaf can reduce yields. Leaf blotch also damages the seedling
and tillers.

Tan Spot: Pyrenophora tritici-repentis — Tan spots develop on both upper and lower leaf surfaces. The
spots start out as brown or tan (delete colored) flecks, expanding into lens-shaped blotches from 1/8-
3/4 inch long, often with yellow borders. Later these lesions may coalesce and become dark brown at
their center containing conidia (spores) of the fungus. Dark pseudothecia of the fungus appear as
dark, raised specks on mature wheat straw. Foliar fungicides are effective in controlling tan spot.

Loose Smut: Ustilago tritici — Loose smut is easily recognized as soon as the affected heads emerge
from the boot. Smut-infected heads appear earlier than normal ones and a loose, dark-colored spore
mass replaces the seed in the head. Spores are washed and blown away by rain and wind, and by
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harvest, nothing remains of the head except a bare spike. Loose smut may reduce the yield but does
not affect grain quality.

The disease is seed-borne within the wheat kernel and may be controlled by treating the seed before
planting with various fungicides.

Head Blight or Scab: Fusarium spp. - Head blight, also called pink mold, white heads or tombstone
scab, is manifested by the premature death or blighting of spikelets of the head. The disease appears
on all small grain crops and is especially important in humid regions. Prolonged rainy spells during the
blooming stage of the wheat will enhance conditions for infection. Significant yield losses result from
floret sterility and poor seed filling.

Grain from head-blighted fields is less palatable to livestock and sometimes contains sufficient
mycotoxins to induce muscle spasms and vomiting in humans and certain non-ruminant animals. The
toxins apparently remain stable for years in stored grain. Bread made from scabby wheat has been
described as intoxicating. Control with crop rotation and fungicides are only slightly effective.

Take-All: Gaeumannomyces graminis var tritici. — The term "Take-All" originated in Australia more
than 100 years ago and referred to a severe seedling blight disease. Today, Take-All is best recognized
as a root and shoot disease of winter wheat that interrupts plant development and seriously
suppresses yield.

Take-All is most obvious near heading on plants grown in moist soil. Diseased crops appear uneven in
height and irregular in maturity. Severely diseased plants easily break free at the crown when pulled
from the soil.

Infested plants are stunted, mildly chlorotic, have few tillers and ripen prematurely. The heads are
bleached (white heads) and sterile. Roots are blackened and brittle from fungal invasion. A black-
brown dry rot extends to the crown and basal stem. Control by crop rotation and other cultural
practices is not very effective. Foliar fungicides are not effective in controlling this disease.

*A complete description of all wheat disease can be found in “Compendium of Wheat Diseases (2"
edition), sold by The American Phytopathological Society.
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WHEAT FOLIAR FUNGICIDE POINT SYSTEM

This point system should be used only as a guide to determine the need for application of foliar
fungicides. It does not guarantee an economical return. If a "zero™ is indicated in category # 1 or 3,
then the field should not be sprayed.

. Yield Potential (5-7 days before first spray) Points
1. 40 b./A or above =150
2. 30-39 b/A. =50

1
o

3. Below 30 b/A.
Il. Cropping History

1. Wheat in field last year =100

2. Wheat in field two years ago 50

3. First time in wheat three years or longer 25 Il.
M. Fertility (total Nitrogen)

1. Applied 90-120 Ibs. of Nitrogen/A. =100

2. Applied only 60-90 Ibs. of Nitrogen/A. =50

3. Applied no nitrogen =0 I,
IV.  Seeding rate (assuming 80% plus germination)

1. Planted 2 or more b./A. =75

2. Planted 1.5-2.0 b./A. = 50

3. Planted less than 1.5 b./A. 25 V.
V. Disease at application time (stage F10.3).

1. Severe (disease starting on flag leaf) =100

2. Moderate (bottom & middle leaves diseased) = 75

3. Light (disease found on lower leaves) 50

4. No foliar disease present =25 V.
VI.  Seasonal rainfall prior to first application

1. Above normal =100

2. Normal =75

3. Below normal =25 VL.
VII.  Traditional Disease Pressure

1. Heavy =125

2. Moderate =75

3. Light =25 VII.

Total Points

After inspection of each field (boot stage), producers should total the number of points to
determine the probability of a yield increase

Total Field Points Chances of Yield Increase
750-1000 Excellent
500-749 Fair
Below 500 Poor
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Stage of Growth to Apply Foliar Fungicides: Close attention must be paid to the stage of growth to
obtain maximum benefit from foliar fungicides. If the application is made too late, then infection
could have already occurred. If application is made too early, the flag leaf and head will not be
protected. Unless powdery mildew or a rust disease is threatening the flag leaf, the best time to apply
a foliar fungicide is a Feeke’s scale 10.3 (when one-half of the head has emerged).

Each application must be made in at least 5 gallons of water per acre by airplane or at least 20 gallons
of water per acre with ground rigs. Always use a spreader-binder that is labeled for fungicides with

either application method.

Table 5. Foliar Fungicides for Use in Wheat.

Chemical Name | Trade Name Formulation | Rate/A per Diseases Best
Application Controlled
Pyraclostrobin Headline 23.6 % EC 6to9floz Glume blotch and
Septoria leaf spot,
(BASF) :
rust diseases, Tan
spot (change, to.)
Propiconazole PropiMax 41.8 % EC 4floz Rust diseases,
(DO\F/)V) powdery mildew,
leaf blight and glume
blotch and tan spot
(add .)
i 0
Azoxystrobin Quadris 229%F 4-12l oz Glumg blotch and
| leaf blight, rust
(Syngenta) (general use: :
6-0 fl 02) diseases, tan spot
(add .)
Propiconazole Tilt 3.6 41.8% EC 4 0zs. Rust, Glume Blotch,
(Syn 'enta) rust diseases,
yng powdery mildew,
glume blotch and
leaf blight.
Azoxystrobin + | Quilt 7%+ 23'5 to 141l Rg:\f ddelie?ri(ielsd’ew
Propiconazole (Syngenta) 11.7%F P y ’
glume blotch and
leaf blight, tan spot.
Propiconazole + | Stratego 11.4%+ 10.0fl oz igjfn;ﬁ brll(t)td(])\?vrc]jir
Trifloxystrobin (Bayer) 11.4% at Dught, p y
mildew, rust
diseases, tan spot.
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HARVESTING AND STORING

Wheat is ripe and dry enough for satisfactory combine harvest when the moisture content of the
grain reaches 14 percent or less. Wheat must be 13.5 percent moisture or less to be marketed
without a price discount. The discount on wheat at 14 percent is approximately 1 percent of the
market value. The moisture discount is progressively greater for each .5 percent increase above 13.5
percent.

For safe storage, the moisture content of wheat for grain should not be more than 13 percent. The
wheat should also be free of green foreign material. The moisture content of seed wheat in storage
should be 12 percent or less to maintain high viability and vigor. Ripe grain should be combined as

soon as possible, because alternate wetting and drying of the grain results in reduced test weights.
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