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Production Facts: 

• During 2005, approximately 240,000 acres of wheat were planted for all purposes 
with approximately 150,000 acres harvested for grain.  Average yield in 2005 was 
approximately 56 bushels per acre  

 
• During 2006, approximately 280,000 acres of wheat were planted for all purposes 

with approximately 190,000 acres harvested for grain.  Average yield was 
estimated at 64 bushels per acre with an average of $3.53 being received per 
bushel, providing a state value of $42,560,000 for 2006. 

 
• In 2007, approximately 420,000 acres were planted for all purposes with 

approximately 260,000 acres harvested with an average yield of 41 bushels per 
acre.   

 
• Of the 42 states reporting on wheat production, Tennessee ranks 23rd for 2007. 

 
• In 2007, Tennessee produced approximately 0.51 % of the nation’s wheat crop. 

 
• Depending on the production method selected, production costs may vary from 

$141.30 per acre for conventional tillage to $158.57 per acre for no-tillage. These 
expenses do not include cost of seed or any pesticide applications.  Seed cost will 
range from $18.00 per acre to $38.00 per acre (at two bushels per acre).  Seed 
costs are often on the higher, if fungicide seed treatments are included by the seed 
supplier.  An insecticide seed treatment will have an additional expense ranging 
from $ 8.00 to $17.00 per acre. 

 
 
Production Regions: 
 
Wheat is produced in various counties located across the entire state of Tennessee.  
Wheat is used as a cover crop to aid in reducing soil erosion, as a green manure, for hay 
and straw production, for wildlife, for forage and for grain production.  Dyer county had 
the highest reported yield in 2006, producing 74 bushels per acre however was listed as 
4th in acreage.  The top eight counties for 2006 which had the greatest acreage included; 
Gibson, Robertson, Weakley, Dyer, Obion, Haywood, Montgomery and Henry counties.  
In the West Tennessee region (counties west of the Tennessee river), approximately 85% 
of the wheat acreage grown is double cropped in soybeans. Varieties most commonly 
planted in 2006 and 07 included; Pioneer 25R78, Pioneer 25R37, FFR 8302, FFR 556, 
Pioneer 26R15, and VNS (Variety not specified, aka brown bag wheat). 
 
 

The Crop Profile/PMSP database, including this document, is supported by USDA NIFA.



Cultural Practices: 
Producers often follow recommended cultural practices to aid in the reduction of pest 
populations as well as aid in the increase of yield at harvest.  Listed below are various 
cultural practices used by Tennessee wheat producers.   

• Sowing late in the season (mid-October – mid-November). 
• Rotate out of cereal and grass crops for 3 to 4 years. 
• Destroy volunteer wheat.  
• Maintaining areas with high levels of fertility. 
• Use recommended varieties. 
• Sow higher number of seeds per acre.  

 
 

Worker Activities 
 
Wheat production presents the opportunity for applicator exposure to pesticides at 
various times throughout the production season. With the exception of scouting, 
monitoring weed populations, worker activities prior to planting are mostly tractor-driven 
operations limited to one or two herbicide applications. This occurs from September to 
mid-November depending upon weather, field use, and crop rotation. Field scouting is 
generally done prior to any pesticide application or after a safe REI has been reached and 
therefore poses no risk of exposure. 
 
At planting, from September to mid-November, seed treatments are the primary exposure 
concerns. Exposure is most likely to occur when fungicide and/or insecticide treated seed 
is placed into the planter box (hopper box), and does not often occur at any other time 
during the production cycle. The amount of this type of exposure varies based on the 
number of acres planted, which dictates how many times planter boxes must be refilled. 
Neonicotinoid insecticides are the most commonly used for wheat insect control at 
planting. Personal protective equipment (PPE) is dictated by the label requirements, 
however, at a minimum gloves must be worn to avoid exposure when transferring 
pesticide treated seeds into the planter.  
 
New technologies (i.e., Roundup Ready crops) make herbicide application more common 
in double cropping systems.  Products containing glyphosate are often used for weed 
management prior to a wheat crop.  This provides a broad spectrum of weed control.  
Herbicide applications are more likely to occur from early May to mid-October.  
However, only one herbicide application would be made at this stage and worker activity 
is limited to tractor-driven operations.  Applicator exposure at post harvest is limited to 
insecticides either those used to treat empty grain bins, or grain that is being prepared or 
held in storage. A post-harvest treatment would occur only once if necessary, after grain 
has been put into storage. Because of inhalation potential, fumigation poses the greatest 
potential for harm from exposure at post harvest. 
 
Foliar applications of pesticides may be made throughout the growing season depending 
on targeted pest or management tactics used.  Insecticides may be applied just after 
planting or until and no closer than 60-days prior to harvest.  Foliar fungicides are 



generally applied from March until late April.  Herbicide applications may be made prior 
to planting, in the fall or from February until 60-days prior to harvest.  Harvest aids are 
usually applied 30 to 45 days prior to harvest.  All products are applied via ground or 
aerial applications and ground applications are made with an enclosed filtered air cab 
tractor.   
 
 

Insect/Mite Control 
 
Insect Pests 
The most common pest of wheat is armyworms. However, only a few outbreaks of 
armyworms were reported in the 2006-2007 cropping season. If this pest is present and 
not controlled, high yield losses may result. The cereal leaf beetle is another pest which 
may cause high yield loss if not controlled promptly. This pest causes damage in the 
spring when the plant is developing grain. This pest was not a serious problem in the 
spring of 2007. Approximately 3% of the total acreage was treated with a foliar 
insecticides in the spring of 2007 for true armyworm control.  Table 1, includes a wheat 
loss estimate due to insect infestation and Table 2, includes an estimate of acreage treated 
with insecticides for 2007.  
 
 

Armyworms (several spp. True and Fall) 
True armyworms (Pseudaletia unipuncta) occur throughout the U.S. east of the Rocky 
Mountains. During daylight hours, larvae prefer to remain under litter on the ground. 
True armyworms strongly prefer grasses and cereals, however, they have occasionally 
been reported to infest various vegetables, fruits, legumes, and weeds, especially when 
they are on the march. Some of their vegetable host plants include bean, beet, cabbage, 
carrot, cauliflower, corn, cucumber, lettuce, onion, pea, pepper, radish, and sweet potato. 
overwinter as partly grown larvae. Early in spring, larvae resume feeding at night, usually 
on grasses and small grains. First generation adults appear in May or June depending 
upon climatic conditions. Moths mate soon after emergence and feed on nectar for 7 to 10 
days. Females then deposit up to 2,000 eggs in small clusters or rows on the leaf sheaths 
of grasses. About 6 to 20 days later, larvae emerge. After feeding for 3 or 4 weeks, they 
drop to the ground and pupate in earthen cells 5 to 7.5 cm deep within the soil. Moths 
emerge about 2 to 4 weeks later. True armyworms complete five or more generations per 
year in Tennessee.  The economic threshold of this pest is 16 worms per four square feet. 
 
The fall armyworm (Spodoptera frugiperda) is an important pest of sweet corn and is 
often observed in other crops.  Fall armyworms overwinter in Florida and along the Gulf 
Coast in several life stages, but usually as pupae. Each year it migrates and egg-laying 
moths appear in Tennessee about the middle of July and feed on various crops. Each 
female lays about 1,000 eggs in masses of 50 to several hundred. Two to 10 days later, 
the small larvae emerge, feed gregariously on the remains of the egg mass, and then 
scatter in search of food. They usually are unnoticed until they are about 25.5 to 38.5 mm 
long, by which time, if abundant, they have consumed so much foliage that they create 



alarm. Larvae are most active early in the morning or late in the evening. When abundant, 
these caterpillars eat all the food at hand and then crawl in great armies to adjoining 
fields. After feeding for 2 or 3 weeks, the larvae dig about 20 mm into the ground to 
pupate. Within 2 weeks, a new swarm of moths emerges, usually flying several miles 
before laying eggs. Several generations may occur each year. 
Chemical Controls: 

• Methyl parathion (Methyl 4): product was difficult to obtain in 2007.  This 
product has Danger listed on the label and is a Restricted Use Pesticide.  It is very 
toxic to the handler and applicator. 

• Carbaryl (Sevin) has Caution listed as the signal word. 
• Methomyl (Lannate) is a Restricted Use Pesticide. 
• Beta-Cyfluthrin (Baythroid XL) applied at the rate of 0.008 to 0.014 lbs ai per 

acre. Has a 30-day PHI and Warning as the signal word. Is a Restricted Use 
Pesticide. Used to control 1st and 2nd instar of armyworms. 

• Gamma-Cyhalothrin (Prolex) is a Restricted Use Pesticide. 
• Lambda-Cyhalothrin (Karate) is a Restricted Use Pesticide. 
• Zeta-Cypermethrin (Mustang Max): one of the less expensive products. 
• Spinosad (Tracer) very safe for handler and applicator.  Expensive. 

Alternative Chemical Controls 
• Malathion (Malathion 5E, 8E) has a 7-day PHI and a 12-hr REI.. 2pints per acre. 

This is an organophosphate insecticide. 
• Chlorpyrifos (Cobalt) Product not labeled in Tennessee. Is an organophosphate. 
• Spinetoram (Radiant 1SC) has a 4-hr REI. Difficult to obtain, low availability. 

Cultural Control Practices 
• When practical, cultural methods, such as disking large areas, can help reduce 

future armyworm populations by exposing the pupae to natural enemies and hot 
weather. However, since armyworm moths are strong fliers, most areas will be 
subject to constant reinfestation. 

• Weekly scouting is very effective in determining when to use a pesticide 
application. 

• Observe economic thresholds. 
Biological Controls 

• Parasites, various diseases, insect predators, and birds usually keep armyworms 
under control except after cold, wet springs.  

• During favorable seasons, a number of parasitic enemies keep fall armyworm 
larvae down to moderate numbers. Cold, wet springs seem to reduce the 
effectiveness of these parasites and a population explosion of the pest population 
often results. 

Post Harvest Control Practices 
• Disking harvested areas after harvest aids in true armyworm control. 

 
 

Cereal leaf beetle (Oulema melanopus) 
The adult beetle is approximately 3/16 inch long; the male is slightly smaller than the 
female. The wing covers are metallic blue-black. The legs are red, and the segment just 



behind the head is also red. The eggs are rounded on each end. Eggs turn darker just prior 
to hatching. Upon hatching, the larva is yellowish with brownish-black legs.  The larva 
deposits a globule of blackish fecal material on its back. This globule is moist and easily 
removed upon any contact with the insect’s body. The larva is approximately an inch 
long when fully grown.  The adult females deposit their eggs on the upper surface of the 
host plant’s leaves. In about three to four days, the eggs hatch. The larvae will feed on the 
host for three to four weeks. When the larvae are full grown, they enter the soil for 
pupation, which takes about a week to 10 days. After the adult beetles emerge from the 
soil, they feed for about seven days and migrate away from the field. They return to the 
field in the following spring. The adult stage overwinters in field trash, grain stubble or 
behind the sheaths of corn plants. There does not appear to be more than one generation 
of cereal leaf beetle each year in Tennessee. The economic threshold of this pest is when 
1 larva or 1 adult is observed per stem. 
Chemical Controls: 

• Carbaryl (Sevin) has Caution listed as the signal word. 
• Methomyl (Lannate) is a Restricted Use Pesticide. 
• Beta-cyfluthrin (Baythroid XL) has Warning as the signal word and a 30-day 

PHI.  Low rate used. Applied at the rate of 0.008 to 0.014 lbs ai per acre. Is a 
Restricted Use Pesticide. 

• Gamma-cyhalothrin (Prolex) is a Restricted Use Pesticide. 
• Lambda-cyhalothrin (Karate) is a Restricted Use Pesticide. 
• Zeta-Cypermethrin (Mustang Max) has fast knock down. Less expensive than 

other products. Is a Restricted Use Pesticide. 
• Spinosad (Tracer) very safe, low toxicity to environment.   

Alternative Chemical Controls 
• Spinetoram (Radiant 1SC) very safe, low toxicity to environment. Difficult to 

obtain, low availability.. 
Cultural Control Practices 

• Thicker plant stands are not damaged as much as fields with thinner stands, so 
plant at higher seeding rates. 

• Scouting aids in detection of this pest. 
• Observe economic thresholds. 

Biological Controls 
• A parasitoid (Anaphes flavipes) attacks the egg of the beetle. However, no 

information is available concerning the establishment or effectiveness of this 
parasitoid. 

Post Harvest Control Practices 
• None 

 
 

Aphids (several species) 
Bird cherry-oat aphid (Rhopalosiphum padi) may be found anytime after seedling 
emergence but is most common from February to March. Bird cherry-oat aphids infest all 
small grains including wheat, barley, oat, rye, and triticale. Heavy population may cause 
a golden yellow streaking on the leaves, and may cause the flag to curl up in a tight 



corkscrew fashion that may trap the awns, resulting in a fishhook appearance to the head. 
Bird cherry-oat aphid can be a vector for barley yellow dwarf virus (BYDV). 
 
The rice root aphid (Rhopalosiphum rufiabdominalis) may be found on the roots of wheat 
and has been known to transmit BYDV. 
 
Corn leaf aphid (Rhopalosiphum maidis) adults overwinter each year in southern states, 
including Tennessee. On warm winter days, females actively continue to feed and 
reproduce on winter grain crops or other grasses. The first spring adults are winged 
females which fly in search of suitable host plants, sometimes migrating far northward. 
Shortly thereafter, they give birth to live nymphs which usually develop into wingless 
females. Under favorable conditions, more winged females develop and migrate. Males 
are rarely found but females continue to reproduce without mating. No egg stage is 
known. Reproduction slows down in winter and summer and is most rapid during cool 
weather. Therefore, corn leaf aphids tend to be a problem on winter grains in spring and 
on late-planted corn in fall. The number of generations per year varies depending on 
climatic conditions.   
 
The Greenbug (Schizaphis graminum) is a particularly serious pest of wheat, barley, oats, 
and rye. Corn, sorghum, rice, forage grasses, Johnson grass, and western wheat grass may 
also be infested.   
 
Economic threshold (when to treat for aphids) is when 50-100 per 10 plants in 4 sq ft. 
Aphids can be vectors of Barley Yellow Dwarf virus (BYD). This virus can severely 
reduce yields. During the 2006-2007 season, few infestations were observed.  Aphids 
pierce and suck plant nutrients from the plant therefore reducing energy needed to 
produce seed. 
 
Chemical Controls: 
   Foliar treatments including: 

• Methyl parathion (Methyl 4): dangerous, difficult to obtain in 2007. Is a 
Restricted Use Pesticide and has Danger listed as a signal word. 

• Dimethoate (Dimethoate 4) applied in the rate range of 8 to 12 oz. per acre.  
• Methomyl (Lannate LV2.4): applied at the formulation rate range of ¾ to 1.5 

pints. Is a Restricted Use Pesticide. 
• Beta-Cyfluthrin (Baythroid XL) applied at the rate of 0.014 to 0.019lbs ai per 

acre. Has a 30-day PHI and Warning as the signal word. Is a Restricted Use 
Pesticide. 

• Gamma-Cyhalothrin (Prolex) is a Restricted Use Pesticide. 
• Lambda-Cyhalothrin (Karate) is a Restricted Use Pesticide. 
• Zeta-Cypermethrin (Mustang Max) One of the least expensive products. Is a 

Restricted Use Pesticide. 
• NOTE: foliar INSECTICIDE applications must be made prior to plant damage. 

   Seed treatments including: 
• Imidacloprid (Gaucho): safe and very effective and applied as a seed treatment. 

Provides early season control. 



• Thiomethoxam (Cruiser): safe and very effective and applied as a seed treatment. 
Provides early season control. 

Alternative Chemical Controls 
• Malathion (Malathion 5E, 8E) 1.5 to 2 pints 5E per acre, has a 7-day PHI and a 

12-hr REI. Is an organophosphate insecticide could be applied to foliage. 
• Endosulfan (Thionex) has Danger listed as the signal word, is an organochlorine. 
• Chlorpyrifos and gamma-cyhalothrin (Cobalt): not labeled in Tennessee. 

Cultural Control Practices 
• Destroy any surrounding volunteer cereal crops in close proximity of field. 
• Weekly scouting aids in detection of this pest. 
• Economic thresholds are often used to control these pests. 

o For the corn leaf aphid, treatment should begin when heavy populations 
are causing leaves to dry up and die in several portions of the field.   

o For the greenbug, treatment should be considered when aphids are killing 
three or more leaves per plant. 

o For oat-bird and rice root aphid, no thresholds have been established, 
however a seed treatment which includes an insecticide may reduce 
transmission of BYDV. 

Biological Controls 
• Early in spring, when crop plants are small and few natural enemies are present, 

greenbugs may require chemical control. Later in the season late-April -June, 
natural enemies are usually abundant enough to control infestations without the 
use of insecticides. 

• Various predators (Harmonia axyridis, Hippodamia convergens, Coccinella 
septempunctata) and parasites do aid in control. 

• Certain strains of Beauveria bassiana have shown some promise in other 
cropping systems but have not been tested in Tennessee’s wheat production.. 

• Another fungus, Verticillium lecanii, may provide good biological control of 
aphids, however no data in wheat production is available. 

Post Harvest Control Practices 
• None 

 
 

Hessian fly (Mayetiola destructor) 
The Hessian fly causes stunted plant growth and heavily infested plants generally die 
during the winter.  In infested plants, straw is weakened and may fall over when the grain 
head begins to fill.  Previous research data indicated a 20 percent infestation causes a 1¼ 
bushel loss per acre in some varieties. Present varieties have shown to be more 
susceptible to attack. No varieties are available with resistance to Biotype L. 
Chemical Control 

• Imidacloprid (Gaucho): safe, applied to seed. 
• Thiamethoxam (Crusier): safe, applied to seed. 
• Lambda cyhalothrin (Karate): is a Restricted Use Pesticide. 
• Note: Use of foliar insecticides has not produced consistent control results and 

has not been a recommended practice. 



Alternative Chemical Controls 
• None 

Cultural Control Practices 
• It is suggested to change varieties from year to year, due to this pest’s ability to 

overcome resistance of the varieties in a short period of time. If infestation occurs, 
treatment is not recommended, due to inability to detect the presence of the pest. 

• Use resistant varieties, if they are available. 
• Destroy volunteer wheat plants. 
• Plant mid to late October. 

Biological Controls: 
• Platygaster hiemalis is a parasite of Hessian fly, however has not been observed 

due to infrequent infestations of Hessian fly in Tennessee. 
Post Harvest Control Practices: 

• none 
 
 

Cutworms, Black, Spotted and Variegated 
Black cutworm, (Agrotis ipsilon); spotted cutworm, Amathes c-nigrum; variegated 
cutworm, Peridroma saucia, may be found infesting various crops in Tennessee.   Young 
cutworms climb plants and feed young tender growth areas. The mature cutworm, 
however, are sluggish, nocturnal, and soil burrowing. They typically sever plant stems 
during the night and hide in soil near the base of plants during the day.  Cutworms 
overwinter as larvae or pupae, depending on the species. In early spring, overwintering 
larvae of some species become active, feed, and complete their development. In other 
cases, moths emerge from overwintering pupae and lay eggs on host plants or other 
vegetation. Therefore, depending on the species, damaging cutworms found in spring 
may be overwintered larvae or new generation cutworms. Cutworms develop through 
five to eight larval instars (again depending upon the species).  Pupation occurs in the soil 
and lasts about 2 weeks for non-overwintering pupae. Moths emerge and deposit 55 to 
several hundred eggs on host plants. The number of annual generations depends on 
latitude. Generally, there are four generations per year in Tennessee, and five to six 
generations per year in Florida. The spotted cutworm, however, produces only two 
generations per year. 
Chemical Control 

• Beta-cyfluthrin (Baythroid XL) applied at the rate range of 0.008 to 0.014 lbs ai 
per acre. Has a 30-day PHI and Warning as the signal word. Is a Restricted Use 
Pesticide. 

• Lambda cyhalothrin (Karate) is a Restricted Use Pesticide. 
• Gamma-cyhalothrin (Prolex) is a Restricted Use Pesticide. 
• Zeta-cypermethrin (Mustang Max) is a Restricted Use Pesticide. 

Alternative Chemical Controls 
• Endosulfan (Thionex 3EC) has Danger listed as the signal word, is an 

organochlorine. 
Cultural Control Practices 

• Planting mid-October to early November, when temperatures are less favorable. 



• Weekly scouting after planting aids in detection of this pest. 
• Rotation 

Biological Controls: 
• Bacillus thuringiensis var. kurstaki, is available in a variety of commercial 

formulations.  It is a bacterium which produces a toxin and paralyzes the gut of 
the caterpillar. The bacterium will not kill the caterpillars quickly, but it does 
cause the caterpillars to stop feeding, so damage should not continue to spread 
after application.  An application of this product may not be feasible to when 
applied young plants since damage would have occurred prior to treatment. 

• An entomopathogenic nematode, Steinernema carpocapsae, is able to seek out 
caterpillars and penetrate the host, where it introduces a different bacterium. This 
bacterium causes a massive infection in the host caterpillar. The nematode then 
reproduces inside the insect cadaver and moves on in search of new potential 
targets. This nematode is very sensitive to desiccation, so applications should not 
be made at mid-day and should be watered in (at least 12 mm (1/2 inch) if 
possible) immediately after application.  Cost and effectiveness of this nematode 
may reduce its use. 

Post Harvest Control Practices 
• Disk under remaining weeds and stubble after harvest.   

 
 

Grasshopper (Melanoplus spp.) 
Grasshoppers are rarely a pest in wheat fields, however if present, may cause damage, 
when wheat is planted early in the season (September).  
Chemical Control 

• Dimethoate (Dimethoate 4 , 2.67EC): The 4EC formulation has Danger and the 
2.67EC formulation has Warning listed as the signal word. 

• Beta-cyfluthrin (Baythroid XL) applied at the rate of 0.014 – 0.019 lbs ai per 
acre. Has a 30-day PHI and Warning as the signal word. Is a Restricted Use 
Pesticide. 

• Gamma-cyhalothrin (Prolex) is a Restricted Use Pesticide. 
• Zeta-cypermethrin (Mustang Max) is a Restricted Use Pesticide. One of the less 

expensive products. 
Alternative Chemical Controls 

• Malathion (Malathion 5E, 8E) for young grasshopper control 1.5 to 2 pints per 
acre. Has a 7-day PHI and a 12-hr REI. Is an organophosphate. 

• Carbofuran (Furadan 4F) has Danger listed as the signal word and is a Restricted 
Use Pesticide. Very toxic to applicator and handler. 

Cultural Control Practices 
• Mow weedy areas around fields prior to planting. 
• Scouting after planting until cooler weather occurs. 

Biological Controls 
• An application of a Protozoan (Nosema locustae) may provide control, however 

takes a long time after treatment to control the pest.  
Post Harvest Control Practices 

• None 



Insecticides 
 
Organophosphate Insecticides 
 
Dimethoate (Dimethoate 4EC, 2.67EC) The 4EC has Danger listed as the signal word 
and the 2.67 EC has Warning listed as the signal word.  Has a 60-day PHI, a 48-hr REI 
and no more than 2 applications per season allowed.  Applied at the 4EC formulation rate 
range of 1/3 to ¾ pint or 0.166 to 0.375 lbs ai per acre per application.  Labeled to control 
aphids mites, and grasshoppers. Approximate cost range of $1.66 to $3.74 per application 
per acre. 
 
Malathion (Malathion 8 or 57) both formulations have Caution listed as the signal word 
and has a 12-hour REI and a 7-day PHI.  The 8EC formulation is applied at the rate range 
of 1 to 1.25 pints or 1 to 1.25 lbs ai per acre.   Labeled to control armyworms, English 
grain aphid, grasshoppers, and greenbugs (aphids).   Cost would range from $6.24 to 
$7.80 per acre per application.  
 
Methyl Parathion (Methyl 4EC) has Danger listed as the signal word and is a Restricted 
Use Pesticide.  This product has a 5-day REI and a 15-day PHI.  Applied at rates ranging 
from 0.5 to 1.5 pints or 0.25 to 0.75 lbs ai per acre per application.  Labeled for control of 
aphids, stink bugs, chinch bugs, mites, and grasshoppers. 
 
Chlorpyrifos and gamma-cyhalothrin (Cobalt) has Danger listed as the signal word and 
a 24-hr REI.  This product is not labeled for use in Tennessee.  It is a Restricted Use 
Pesticide and has a 28-day PHI.  It is formulated with 2.5 lbs chlorpyrifos and 0.045 lbs 
gamma-cyhalothrin per gallon formulation.  Labeled to control aphid spp., grasshoppers, 
armyworms, cutworms, cereal leaf beetle, stink bugs and brown wheat mite. 
 
Endosulfan (Thionex 3EC) is really considered an organochlorine insecticide.  It has 
Danger listed as the signal word and a 24-hr REI.  Applied a the formulation rate range of 
0.66 to 1 quart or 0.50 to 0.75 lbs ai per acre per application. Should not be applied after 
wheat heads have been formed. No more than two applications per year are allowed and 
no more than 1 lbs ai per acre per year allowed.  Treated forage may not be fed to 
livestock.  Labeled to control cutworms, and aphids.   
 
 
Carbamate Insecticides 
 
Carbaryl (Sevin XLR Plus) has Caution listed as the signal word and a 12 hr REI.  
Product has a 21-day PHI if harvested for grain or straw or a 7-day PHI if harvested for 
or grazed for forage.  Applied at the formulation rate of ½ to 1 ½ quarts or 0.5 lbs to 1.5 
lbs ai per acre per application.  Contains 4 lbs ai per gallon.  No more than 3 quarts 
formulation should be applied per acre per crop.  Used to control flea beetles, cereal leaf 
beetles, and armyworms.  Cost ranges from $4.30 to $12.90 per acre per application.  
 



Methomyl (Lannate SP 90) has Danger listed as the signal word and is a Restricted Use 
Pesticide.  Has a 48-hr REI and a 7-day PHI.  Applied at the formulation rate range of 
0.25 to 0.5 lbs formulation or 0.225 to 0.45 lbs ai per acre per application. No more than 
4 applications per crop or 2 lbs formulation per crop per acre.  Labeled for control of 
armyworms, cereal leaf beetle, and aphids. Cost ranges from $5.83 to $11.65 per acre per 
application.  
 
Carbofuran (Furadan 4F) has Danger listed as the signal word and has a 48-hr REI. This 
product is a Restricted Use Pesticide. Applied at the formulation rate range of 0.25 to 
0.50 pints or 0.25 to 0.50 lbs ai per acre per application. May not be applied after head 
emerges from boot. Treated areas may not be fed to livestock. Labeled for control of 
grasshoppers. 
 
 
Pyrethroid Insecticides 
 
Cyfluthrin (Baythroid 2 or XL) The 2E formulation has Danger listed as the signal word 
and the XL formulation has Warning. Both products are Restricted Use Pesticides due to 
toxicity to fish and aquatic organisms.  They have a 12-hr REI  and a 30-day PHI.  The 2 
E formulation may be applied at the formulation rate range of 1 to 2.4 fl.oz. per acre per 
application or 0.016 to  0.038 lbs ai per acre.  No more than 2 applications per season 
may be made.  Labeled for control of cutworms, cereal leaf beetle, bird cherry-oat aphid, 
aphids, flea beetles, armyworms, aphids, and stink bugs.  Cost ranges from $2.79 to $6.68 
per acre per application. 
 
Lambda-cyhalothrin (Karate) has Warning listed as the signal word and is a Restricted 
Use Pesticide. This product has a 24-hr REI and a 30-day PHI. May be applied at the rate 
of 0.96 to 1.92 fl.oz per acre or 0.015 to 0.03 lbs ai per acre per treatment.  No more than 
0.06 lbs ai per acre per season. Product contains 2.08 lbs ai per gallon of formulation.  
Product may not provide effective control once the crop has started to boot stage. Used to 
control cutworms, armyworms, bird cherry-oat aphid, cereal leaf beetle, flea beetle, 
Hessian fly, stink bugs, chinch bug and mites.  Cost ranges from $3.11 to $6.35 per acre 
per application. 
 
Gamma-Cyhalothrin (Prolex) has Caution listed as the signal word and is a Restricted 
Use Pesticide.  It has a 24-hr REI and a 30-day PHI.  It is applied at the formulation rate 
ranging from 0.77 to 1.54 fl oz or 0.0075 to 0.015 lbs ai per acre per application.  No 
more than 0.03 lbs ai per acre per season should be applied.  Used to control cutworms, 
armyworms, cereal leaf beetles, flea beetles, grasshoppers, chinch bugs, aphids, stink 
bugs, and oat bird-cherry aphid.  Cost ranges from $3.25 to $6.50 per acre per 
application.  
 
S-cyano-cyhalothrin or Zeta-cyhalothrin (Mustang Max) has a signal word Warning 
and is a Restricted Use Pesticide. This product has a 12-hr REI and 14-day PHI.  It is 
applied at the rate range of 1.28 to 4 fl.oz. with no more than 20 floz or 0.125 lbs ai per 
acre per season.  Labeled for control of cutworms, armyworms, cereal leaf beetle, aphids, 



grasshoppers, stink bugs, thrips, and flea beetles. Cost ranges from $2.20 to $6.88 per 
acre per application.  
 
 
Other Insecticide Classes 
 
Spinosad (Tracer 4EC) has Caution listed as the signal word with a 4-hr REI.  It has a 
21-day PHI when harvested for grain.  No more than 0.28 lbs ai may be applied per acre 
per year.  Applied at the formulation rate range of 1 to 3 fl.oz. or 0.03 to  0.09 lbs ai per 
acre per application. Spinosad is a spinosyns or naturalyte insecticide. It is labeled to 
control cereal leaf beetle, armyworms, and grasshopper suppression.  Cost ranges from 
$6.33 to $19.00 per acre per application.  
 
Thiamethoxam (Cruiser 5FS) has Caution listed as the signal word and a 12-hr REI.  
Applied at the formulation rate range of 0.19 to 0.25 fl.oz per 100 lbs of seed.  This is a 
neonicotinoid insecticide. Labeled for control of bird cherry-oat aphids, English grain 
aphid, greenbugs, Hessian fly, and Russian wheat aphid and wireworms.  May help 
reduce potential spread of barley yellow dwarf virus due to aphid vectors.  . Treated seed 
usually have an increased pricing of approximately $4 to $5 per 60 lbs of seed, when 
product is applied by seed supplier. 
 
Imidacloprid (Gaucho 480, 600) has Caution listed as the signal word and has a 12-hr 
REI.  Applied at the rate of 0.0375 to 0.1125 lbs ai per 100 lbs of seed. This is a 
neonicotinoid insecticide Used to provide protection against injury from aphids, Hessian 
fly and wireworms.  Also, may provide some control for early season grasshopper 
infestations.  Livestock should not be allowed to feed or grazed in treated areas for 45-
days after treatment.  Product is normally applied by seed supplier. Treated seed usually 
have an increased pricing of approximately $4 to $5 per 60 lbs of seed, when product is 
applied by seed supplier. 
 
Spinetoram (Radiant  1SC) has Caution listed as the signal word, has a 4-hr REI and a 
21-day PHI.  No more than 3 applications per calendar year allowed.  Used to control 
cereal leaf beetles, armyworms (except yellow stripped armyworm), grasshoppers 
(suppression), and various other lepidopterans. 
 
 

Diseases 
 
There are several diseases of wheat.  Some of the basic control principles that producers 
should follow to reduce losses from disease include; following fertility recommendations, 
observe recommended planting dates and rates, use of resistant varieties if available, use 
seed treatments for increased germination, use fungicides for foliar disease control when 
practical and use an insecticide seed treatment to reduce loss due to Barley Yellow Dwarf 
virus. 
 



A wheat foliar fungicide point system was developed to aid producers in determining if 
foliar fungicide application(s) may provide economic returns.  The point system was 
developed to be used only as a guide, it does not guarantee an economic return.  The 
point system considers yield potential, cropping history, fertility, seeding rate, past 
disease history and current presence, seasonal rainfall, and the variety grown.  If the 
producer’s field has a point value which falls into an excellent or fair category, the 
producer may select to use a fungicide to aid in reducing loss due to possible disease 
pressure.   
 
The 2007 harvest season was extremely difficult for producers, a late spring freeze 
destroyed approximately 34% of the crop.  In many instances growers selected not to 
utilize foliar fungicides due to the low predicted economic returns for this season.  
However, the most common foliar diseases observed in wheat production included glume 
and leaf blotch, leaf rust, powdery mildew and head scab.  Table 3, gives and estimate of 
disease loss for 2007. 
 
 

Glume blotch (Septoria nodorum or Stagonospora nodorum) 
Glume blotch develops and appears as small, irregular gray to brown spots or blotches on 
the glumes, although infections may also occur at the nodes. When the lesions enlarge, a 
sprinkling of pycnidia develop.  This disease can become more evident during moist 
warm conditions.  Heavy infection, reduces seed fill and may discolor seed. 
Chemical Control 

• Mancozeb (Dithane DF Rainshield, others) one of the least costly and is an 
EBDC fungicide. 

• Propiconazole (Tilt 3.6EC) moderately priced. 
• Azoxystrobin (Quadris) fairly expensive when using higher rates. Provides 

excellent control. 
• Difenoconazole with mefenoxam (Dividend Extreme) aids in controlling seed-

borne Septoria spp. Applied as a seed treatment. 
Alternative Chemical Controls 

• None 
Cultural Control Practices 

• Plant disease free seed 
• Plow under crop stubble 
• Rotate out of grasses and cereal crops for 3 to 4 years 
• Some varieties are more tolerant than others 

Biological Controls 
• None 

Post Harvest Control Practices 
• None 

 
 

Leaf Blotch (Septoria tritici) 
Leaf blotch is more common on lower leaves of plants than upper leaves. The initial 
symptoms are yellowish or chlorotic flecks usually on the lowermost leaves, especially 



those in contact with the soil. These flecks enlarge into irregular lesions, brown-to-
reddish brown in color. As the lesions age, the centers become somewhat bleached with 
gray or ash-white centers. During this time, small, dark brown to black specks form in the 
center. These are pycnidia or spore producing bodies of the fungus. The presence of 
small, black pycnidia in lesions is the most reliable character for identifying the disease. 
Heavy infection reduces the plants ability to fully complete seed fill. 
Chemical Control 

• Mancozeb (Dithane DF RainShield) inexpensive, is an EBDC fungicide. 
• Azoxystrobin (Quadris) fairly expensive, provides excellent control. 
• Propiconazole (Tilt 3.6) moderately priced. 

Alternative Chemical Controls 
• None 

Cultural Control Practices 
• Rotation 

Biological Controls 
• None 

Post Harvest Control Practices 
• None 

 
 

Leaf Rust (Puccinia recondita f. sp. tritici) 
The first evidence of leaf rust is the development of small, round, bright orange pustules 
scattered over leaf blades and sheaths. Sometimes a chlorotic halo surrounds the pustule. 
The pustules darken with age, becoming orange-brown to cinnamon-brown as teliospores 
are produced.  Urediospores perpetuate the rust on green host tissue just as with stripe 
rust, but leaf rust requires warmer temperatures (between 59 and 72F) to develop. 
Teliospores remain within the pustule and persist over the winter into the spring.  Heavy 
infestations on flag leaves reduces seed size. 
Chemical Control 

• Azoxystrobin (Quadris): fairly expensive when using higher rates. 
• Mancozeb (Dithane DF Rainsheild) inexpensive, is an EBDC fungicide. 
• Propiconazole (Tilt 3.6EC) moderately priced. 

Alternative Chemical Controls 
• None 

Cultural Control Practices 
• Some varieties are more tolerant than others. 
• Scouting can be beneficial to indicate when to spray. 

Biological Controls 
• None 

Post Harvest Control Practices 
• None 

 
 
 
 
 



Take-All (Gaeumannomyces graminis var. tritici) 
Take-all disease is fairly obvious near heading on plants grown in moist soil.  Diseased 
crops appear uneven in height and irregular in maturity.  Also, diseased usually do not 
have a filled seed head, therefore no seeds are harvested. 
Chemical Control 

• None 
Alternative Chemical Controls 

• Methyl Bromide (Bromogas) provides good to excellent control, however is no 
longer available for use for this practice.  Also, it would be extremely expensive. 

Cultural Control Practices 
• Rotate into crops other than grasses or cereals. 
• Lime and fertilize according to soil test results may provide reduced damage. 

Biological Controls 
• Some bacteria have been reported to provide suppression. 

Post Harvest Control Practices 
• Same as cultural practices 

 
 

Powdery Mildew (Erysiphe graminis f. sp. tritici) 
This fungus forms patches of a white to gray, powdery superficial coating consisting of 
mycelium and conidia on leaf blades and sheaths, stems and heads. As the season 
progresses, many small, dark cleistothecia form in the mycelium. Chlorotic patches 
develop on infected leaves, but often the tissue directly under the fungus remains green. 
Lower leaves are usually the most severely infected because of the high humidity around 
them. Wind- or rain-borne ascospores or conidia are the primary inoculum. The fungus 
requires high humidity but not free water for spore germination and infection. The fungus 
penetrates only into the epidermal cells and heavy, lush growth favors the disease by 
promoting high humidity through the plant canopy.  Heavily infected leaves turn 
brownish yellow and die.  Heavily infected plants may fail to produce heads. 
Chemical Control 

• Azoxystrobin (Quadris 2.08) provides good to excellent control. 
• Propiconazole (Tilt 3.6) provides good to excellent control. 

Alternative Chemical Controls 
• None 

Cultural Control Practices 
• Use resistant varieties if available 
• Scouting can be very beneficial when determining when to spray. 

Biological Controls 
• None 

Post Harvest Control Practices 
• None 

 
 

Wheat Head Scab (Fusarium spp.) 
Wheat scab is cause a various Fusarium spp. which cause premature death or blighting of 
spikelets.  Bleached spikelets are usually sterile or contain only partially filled seeds. 



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 other 
non-ruminant animals.  
Chemical Control 

• NOTE: Seed treatments may provide some control. 
Alternative Chemical Controls 

• None 
Cultural Control Practices 

• Bury crop residue.  
• Practice crop rotation (other than corn or grain sorghum). 
• If following corn or sorghum, disk in stubble after harvest. 
• Application of lime may provide little control. 

Biological Controls 
• None 

Post Harvest Control Practices 
• None 

 
 

Barley Yellow Dwarf Virus (BYD) 
Barley Yellow Dwarf (BYD) virus is a wide-spread destructive virus. It causes most 
damage when wheat is in the seedling stage of growth.  Usually, early planted wheat 
receives the most yield loss.  Damage to wheat can vary with variety, planting date, 
weather conditions, availability of aphids and time of infection.  Several species of aphids 
spread the BYD virus.  Major aphid species which spread BYD in Tennessee include oat 
bird-cherry, corn leaf, English grain green bug and the rice root aphid.    
Chemical Control 

• Imidacloprid (Gaucho): safe and effective.  Controls insect vectors. 
• Thiamethoxam (Cruiser) safe and effective. Controls insect vectors. 

Alternative Chemical Controls 
• None 

Cultural Control Practices 
• Avoid early planting 
• Scouting for aphids can notify producers when to spray to reduce possible 

infection from this vector. 
Biological Controls 

• Various predators and parasites may control aphids 
Post Harvest Control Practices 

• Mow weedy areas around the field 
• Destroy any volunteer wheat 

 
 

Wheat Spindle Streak 
Wheat spindle streak virus is common in few fields in Tennessee. Symptoms are typically 
expressed in leaves as yellow-green mottling with parallel dashes or streaks with tapered 
ends. The virus is transmitted to wheat by a soil-borne fungus, Polymyxa graminis, 



which, in the absence of wheat, is associated with the roots of grassy weeds and other 
monocot crops (e.g., barley, corn, millet, rye, sorghum, etc.). However, the field pattern 
of wheat streak mosaic is related to the distribution and activity of another vector, the 
wheat curl mite, Aceria tulipae. Most significant infections take place during cool, wet 
periods in the fall. The optimal temperature for symptom expression is between 48?F and 
55?F. The earlier in the life of the wheat plant that infection occurs, the more severe the 
symptom expression. During cool spring conditions, the yellow spindle streaks may 
become necrotic. Affected plants may be mildly stunted and produce fewer tillers and 
seeds per head. This virus is more destructive in cool wet springs.   
Chemical Controls 

• None 
Alternative Chemical Controls 

• None 
Cultural Control Practices 

• Some varieties are more tolerant than others, and producers should select varieties 
that are reported to have resistance.  

• Rotate into areas with history of no monocot production.  
Biological Controls 

• None 
Post Harvest Control Practices 

• None 
 
 

Loose Smut (Ustiliago tritici) 
Infected heads emerge slightly earlier than normal and have their spikelets are entirely 
transformed in to a dry black spore mass.  As heads emerge, spores are dispersed by the 
wind.  These spores may infect healthy formed seed and smutted heads will result the 
following year if infected seeds are planted.  Systemic fungicide seed treatments aid in 
control of this disease.  
Chemical Control 

• Carboxin (Enhance, Vitavax, others) used as a seed treatment 
• Tebuconazole (Raxil-Thiram) used as a seed treatment 
• Triticonazole (Charter) used as a seed treatment 
• Difenaconazole (Dividend Extreme) used as a seed treatment 

Alternative Chemical Controls 
• None 

Cultural Control Practices 
• Use disease free seed 
• Rotate into areas not previously planted in wheat or cereals. 

Biological Controls 
• None 

Post Harvest Control Practices 
• None 

 
 
 



Damping-off (Pythium spp.) 
Various species of Pythium live within the soil and infect seeds and developing seedlings.  
Environmental stresses play a big role on infection of the host plant.  If seeds become 
infected they usually die and no plant is produced, however if a young developing plant 
becomes infected it may survive but development may be severely hampered. 
Chemical Controls: 

• Tebuconazole and thiram (Raxil-Thiram) most often used. 
• Mefenoxam (Apron XL): often applied by seed supplier. 
• Metalaxyl (Allegiance Dry): rarely used. 

Alternative Chemical Controls 
• None 

Cultural Control Practices 
• Plant earlier in the season  
• Plant in well aerated soils 

Biological Controls 
• Several fungi and bacteria have been reported to inhibit /suppress Pythium 

growth, development and infection. 
Post Harvest Control Practices 

• None 
 
 

Fungicides 
 
Fungicides are used in seed treatment and as foliar sprays.  Fungicides are used as 
preventative controls and approximately 40% of the seed is treated by the seed supplier.  
The 2006-2007 growing season was extremely harsh and less than normal acreage was 
treated in the spring of 2007.  The amount of acreage was approximately 5%.   
 
Fungicide seed treatments are used to reduce loose smut, reduce powdery mildew, reduce 
seedling disease, increase germination and to reduce head scab.  Generally, products 
containing a combination of active ingredients are needed for disease control, especially 
for adverse planting conditions or no-till plantings.   
 
Various seed rots and seedling diseases occur in wheat production these include 
Rhizoctonia, Fusarium and products containing captan, difenoconazole, fludioxonil, 
PCNB, tebuconazole, and thiram are used.  For damping-off (Pythium spp.), products 
containing metalaxyl, or mefenoxam are used.  For smuts (loose smut) products 
containing:carboxin, difenoconazole, and/or tebuconazole may be used.  Listed below are 
some of the commonly used foliar and seed applied fungicides.  
 
Azoxystrobin (Quadris) has Caution listed as the signal word and a 4-hr REI.  It is 
formulated at 2.08 lbs ai per gallon. Applied at the rate of 4 to 12 floz or 0.07 to 0.20 lbs 
ai per acre per application. Formulation rates ranging from 7.5 to 11 fl.oz. or 0.125 to 
0.175 lbs ai are often used to control powdery mildew. Has a 45-day PHI.  Labeled for 
control of leaf rust, stripe rust, stem rust, septoria leaf and glume blotch, powdery mildew 
and tan spot. Cost ranges from $9 to $27 per acre per application.  



 
Carboxin and Thiram (Vitavax CT, TL, Vitaflo 280) has Caution listed as the signal 
word and has a 24-hr REI. The CT formulation is applied as a seed treatment at the 
formulation rate of 9 – 12 floz per 100 lbs of seed.  Formulation contains 5.7% of each ai.  
Used to control loose smut (Ustillago tritici), common bunt (Telletia caries), Rhizoctonia 
solani and Helmintosporium oryzae.  Livestock should not be grazed of feed treated areas 
for six weeks after planting. Pricing was not available for this product.  
 
Captan and Carboxin (Enhance) has Danger listed as the signal word and has a 48-hr 
REI.  Is formulated with 19.55% captan and 20% carboxin.  Applied at the formulation 
rate of 4 oz per 100 lbs of seed.  Used for control of smut and seed rot. Pricing was not 
available for this product. 
 
Mancozeb (Dithane DF Rainshield, Grain Guard) has Caution listed as the signal word 
and a 24-hr REI and a 26 –day PHI.  The Dithane formulation is a 75 WP.  Applied at the 
rate of 2.1 lbs formulation per acre as a foliar treatment and 2.3 to 3.5 ounces per 100 lbs 
of seed as a seed treatment.   Treated seed may not be used for feed or oil purposes.  No 
more than three foliar applications allowed during the season.  The Dithane product is 
normally applied as a foliar application prior to 10.5 stage of the Feekes growth stage.  
Product is applied with the addition of a spreader sticker such as Latron CS-7.  As a seed 
treatment used to control bunt, damping-off, seedling blights and as a foliar fungicide is 
labeled to control helminthosporium leaf spot, leaf rust, septoria glume blotch and 
septoria leaf spot and tan spot.  Price ranges from $0.40 to $0.62 per 100 lbs of treated 
seed and $5.88 per acre per foliar application.   
 
Mefenoxam (Apron XL) has Warning listed as the signal word and a 48-hr REI..  This 
product is formulated at 3 lbs ai per gallon and is a more active form and isomer of 
metalaxyl.  Used for control of Pythium damping-off.  Often applied with Dividend.  
Applied at the rate range of 0.0425 to 0.885 fl oz per 100 lbs of seed. Product is rarely 
used in Tennessee and pricing was not available.  
 
Propiconazole (Tilt 3.6EC) has Warning listed as the signal word and has a 12-hr REI. 
Product has a 40-day PHI if harvested for grain.  Product should not be used on crop used 
for grazing or fed to livestock.  Product should not be used on crop used as green or hay 
or silage. May be applied at the formulation rate of 2 – 4 fl.oz or 0.056 to 0.1125 lbs ai 
per acre per application.  No more than 4 floz (0.1125 lbs ai) may be applied per acre per 
season for grain.  Product contains 3.6 lbs ai per gallon formulation.  Used to control leaf 
and glume blotch diseases.  May also provide control of powdery mildew, 
helminthosporium leaf blight, rust, and tan spot. Price ranges from $5.93 to $11.86 per 
acre per application.  
 
Difenoconazole with mefenoxam (Dividend Extreme) has Caution listed as the signal 
word and a 48-hr REI.  Applied at the rate of 1 fl oz to 4 fl oz per CWT of seed.   Product 
contains 0.77 lbs ai of difenoconazole and 0.19 lbs ai mefenoxam per gallon of 
formulation.  Labeled to control common bunt, loose smut, seed-borne Septoria, Pythium 



damping-off, flag smut, Fusarium seed scab, Rhizoctonia root rot,  Fusarium crown and 
root rot. Price ranges from $0.93 to $3.72 per 100 lbs of treated seed. 
 
Metalaxyl (Allegiance Dry) has Caution listed as the signal word and a 24-hr REI.  
Composed of 12.5% metalaxyl. Applied at the formulation rate range of 1.5 to 2.0 ounces 
per 100 lbs of seed. Used for control of Pythium damping-off. Pricing not available. 
 
Triticonazole (Charter) has Caution listed as the signal word and has a 12-hr REI.  This 
product is used as a seed treatment an contains 0.213 lbs ai per gallon formulation.  It is 
applied at the rate of 3.1 fl.oz per 100 lbs of seed.  Used for control of loose smut and 
common bunt.  Also provides suppression of Fusarium crown and rot root.  This product 
costs approximately $2.18 per 100lbs of treated seed.   
 
Tebuconazole and thiram (Raxil-Thiram) has Caution listed as the signal word and a 
24-hr REI. Contains 0.55 lbs of Tebuconazole and 1.84 lbs of thiram per gallon of 
formulation. Applied at the formulation rate range of 3.5 to 4.6 fl.oz. per 100 lbs of seed.  
Treated seeded areas may be grazed or harvested for hay 31-days after seeding.  Labeled 
to control loose smut, Septoria seed rots, seed-borne fusarium scab, Pythium and 
Rhizoctonia seed rots.  Suppression of powdery mildew, and leaf rust.  Cost ranges from 
$1.63 to $2.14 per 100 lbs of seed.  
 
 

Weeds 
 
Wild garlic and wild onion can cause economic losses due to dockage when grain is sold. 
If infestation is high enough the grain may be rejected. Other weeds which are commonly 
observed in winter wheat production in Tennessee include: Buttercup, cheat (Bromus 
secalinus), chickweed, corncockle, cornflowers or bachelor's button (Centaurea cyanus), 
curly dock (Rumex crispus), broadleaf dock (Rumex obtusifolius), downy brome (Bromus 
tectorum), cutleaf eveningprimrose (Oenothera laciniata), wild garlic (Allium vinale), 
wild onion (Allium canadense), Carolina geranium (Geranium carolinianum), henbit 
(Lamium amplexicaule), horseweed (Conzya canadensis), mayweed, wild mustard 
(Brassica kaber), Virginia pepperweed, common ragweed (Ambrosia artemisiifolia), 
annual ryegrass (Lolium spp.), shepherd's-purse (Capsella bursa-pastoris), wild turnip 
(Rapistrum rugosum), vetch (several spp.), and purple deadnettle or henbit (Lamium 
purpureum). 
 
Growers are encouraged to rotate infested fields where possible, and avoid yearly 
applications of Hoelon to the same field, due to possible ryegrass resistance issues.  Table 
4. is an estimate of herbicide usage for the 2007 cropping season and Table 5, is the 
expected weed response to wheat herbicides.  
 
 
WHEAT WEED CONTROL 
Wild garlic, annual ryegrass and cheat are major weed problems in Tennessee wheat 
fields. Wild garlic infestations may cause dockage at harvest. Annual ryegrass and cheat 



compete with wheat for light, nutrients and water, and will reduce wheat yield. Weeds 
which infest wheat may delay harvest in the spring. Thus, an effective weed management 
program should be used for producing optimum wheat yields.  
 
Good production practices aid in the control of weeds. Using weed-free seed, proper 
seeding rate, proper seedbed preparation and planting following a good weed 
management program in a summer cultivated crop will assist in effective weed control. 
 
 

Wild Garlic (Allium vineale) 
One of the major weed problems in our wheat fields is wild garlic (commonly called wild 
onion). To obtain the best control of wild garlic and the least amount of injury to the 
wheat crop, the following procedure should be followed: 
Chemical Controls: 
Diclofop-methyl (Harmony Extra Total Sol): applied at the rate range of 0.45 to 0.90 
ounces per acre. Apply at least 15 gallons spray volume per acre to ensure coverage 
Note: If double cropping beans must use STS bean variety.  Thorough coverage is 
essential for control.  Add nonionic surfactant (80% active or greater) at a rate of 1 quart 
per 100 gallons of water. Liquid nitrogen fertilizer may be used as a spray carrier for 
Harmony Extra Total Sol. Surfactant must be included (1 to 2 pints per 100 gallons of 
spray solution). Wheat plants may exhibit temporary yellowing and stunting when 
sprayed with the liquid nitrogen.  This product is applied when wild garlic plants are less 
than 12 inches tall, with 2 to 4 inches of new growth. New growth is essential for control. 
See instructions in the table on the following page for wheat stage.  It is applied when 
daytime temperatures of at least 60 F are expected for three or more days. Adequate soil 
moisture before, during and immediately after application will improve control. 
Alternative Chemical Controls 

• None 
Cultural Control Practices 

• Rotation into crops that utilize materials which control this pest. 
• Harvest wheat early, prior to excessive lodging, in order to remove as few aerial 

bulblets with the combine as possible. 
Biological Controls 

•  
Post Harvest Control Practices 

• None 
 

 
Purple Deadnettle and Henbit (Lamium purpureum and L. aplexicaule) 

These two species resemble each other from a distance.  Each can reach heights of 16 to 
18 inches.  The leaves are sparsely hairy and have coarse, rounded teeth margins and may 
be up to an inch in length.  The stems are slightly hairy and can root at the lower nodes. 
Reproduction is by seeds (from 200 to 2,000 seed per plant) and the plant forms a fibrous 
root system.  Both plants are herbaceous winter annuals.  
Chemical Controls 

• Thifensulfuron-methyl (Harmony Extra) good to excellent control. 



• Metribuzin (Sencor) good to excellent control. 
Alternative Chemical Controls 

• None 
Cultural Control Practices 

•  
Biological Controls 

• . 
Post Harvest Control Practices 

• None 
 
 

Annual Ryegrass (Lolium spp.) 
Resistance in annual ryegrass to most of these 'new' herbicides started to appear in the 
eighties. Herbicide resistant populations in annual ryegrass are now present across many 
of the grain growing areas of Tennessee. Given the ability of annual ryegrass to multiply 
the seed bank (viable/healthy seeds in the soil) from small numbers to massive numbers 
over a few seasons and its predisposition to development of herbicide resistance 
Chemical Controls 

• Diclofop-methyl (Hoelon) must be rotate with other produce to reduce resistance. 
• Tralkoxydim (Achieve) provides excellent control. Little to no use due to cost. 

Alternative Chemical Controls 
• None 

Cultural Control Practices 
•  

Biological Controls 
• One Pseudomonas bacterial strain was reported to exhibit weed suppressive 

activity.  However, no research has been conducted in Tennessee. 
Post Harvest Control Practices 

• None 
 
 
No-till Wheat 
In no-tillage wheat production, a burndown application of Gramoxone Inteon may be 
needed to desiccate summer weeds such as broadleaf signalgrass, pigweed and cocklebur 
for easier planting and reduction of competition with emerging wheat. Additionally, 
Gramoxone Inteon will control winter annuals such as chickweed and henbit if they are 
already present at planting.  Prior to planting wheat is also a good opportunity for control 
of perennial weeds such as johnsongrass, bermudagrass and some vines with Roundup 
owerMax/Touchdown/others systemic herbicides.   
Ryegrass can be troublesome in no-till wheat just as it is in conventionally-tilled wheat. If 
Hoelon is used preemergence, it can be tank-mixed with Gramoxone Inteon.  Fall 
applications of Harmony Extra have performed very well in no-till wheat on weeds such 
as wild garlic and dock. Harmony Extra can be applied after wheat reaches the two-leaf 
stage. In most studies, the fall application has eliminated the need for a late-winter or 
spring application. 
 



Wheat Harvest Aids 
Glyphosate - Touchdown/others (32 ozs./A formulation) or Roundup PowerMax (22 
ozs./A formulation) may be applied preharvest in wheat for control or suppression of 
johnsongrass, smartweed and several other weeds (see label). Also, applications are made 
after the hard-dough stage of grain (30 percent or less grain moisture) and at least seven 
days prior to harvest. Applications may be applied either by ground or air. It is not 
recommended that wheat grown for seed be treated with glyphosate products because a 
reduction in germination or vigor may occur. 
 
 

Herbicides 
 
Nitrile Classification 
Bromoxynil (Buctril 4EC) has Warning listed as the signal word and a 24-hr REI. is 
applied at the formulation rate ranging from 0.75 to 1 pint or 0.375 to  0.5 lbs ai per acre.   
Use for postemergence control of several small, annual broadleaf weed.  This product is 
often tank mixed with Hoelon for broader spectrum weed control.  Application cost 
ranges from $10.69 to $14.25 per acre depending on rate used. 
 
Sulfonylurea and Sulfonylaminocarbonyl-triazolinones Classifications 
Chlorsulfuron and flucarbazone-sodium (Finesse grass and broadleaf).  This product 
has Caution listed as the signal word and has a 12-hour REI  Applied at the formulation 
rate ranging from 0.75 to 0.90 oz. or 0.033 to 0.040 lbs ai per acre.  Applied in the fall.  . 
Only STS beans may be planted if double cropped.  Pricing was not available for this 
product. 
 
Sulfonylurea Classification 
Mesosulfuron-methyl (Osprey 4.5%) has Caution listed as the signal word and a 4-hr 
REI.  Applied a the formulation rate of 4.75 ozs or 0.133 lbs ai per acre. Has a 90-day 
rotation interval with cotton and soybeans and a 12 month rotation with corn.  Used for 
control of annual grass and broadleaf weeds.  Used for control of Hoelon-resistant 
ryegrass.  Application cost was approximately $18.05 per acre. 
 
Thifensulfuron-methyl (Harmony Extra Tol Sol 50DF)  has Caution listed as the signal 
word and has a 4-hr REI.. The product is a granular formulation, with 50% TSM. Applied 
at the rate ranging from 0.45 to -.9 oz formulation or 0.014 to 0.028 lbs ai per acre.  
Livestock should not be allowed to graze or fed treated plants. Cost ranges from $7.31 to 
$14.63 per acre.  Used for postemergence control of wild garlic, buttercup and dock. 
Often applied with 2,4-D for improved vetch control.    
 
Aryloxyphenoxy-propionates Classification 
Diclofop-methyl (Hoelon 3EC): has Danger listed as the signal word and has a * REI.  It 
is a Restricted Use Pesticide due to oncogenicity in laboratory mice. It is applied at the 
formulation rate range of 2 to 2.6 pints or 0.75 to 1 lb ai per acre.  The higher the organic 
matter rate the higher the rate is recommended.  The product should not be applied less 
than 77 days before harvest.  Normally, this product is applied  as a postemergent before 



the first node (jointing) develops in the plant.  However the product may be applied as a 
preemergence control agent for control of annual ryegrass at the rate of 2 – 2.6 pints.  
Cost ranges from $21.30 to $28.43 per acre. 
 
Cyclohexanediones Classification 
Tralkoxydim (Achieve 3.33EC) has Caution listed as the signal word and a 12-hr REI.  
Applied at the formulation rate range of 6.9 to 9.2 fl.oz or 0.18 to 0.24 lbs ai per acre. 
Used to control annual ryegrass.  Cost would range from $27.50 to  $37.00 per acre. 
 
Glycine Classification 
Glyphosate, N (Roundup PowerMax 5.5E) has Caution listed as the signal word and has 
a 4-hr REI. No more than 22 fl.oz. per acre should be applied. This product contains 5.5 
lbs ai per gallon of formulation. Product has a 7-day PHI for preharvest use for grain.  
Application cost of $3.95 per acre per application,   
 
Glyphosate, N (Touchdown 4.17) has Caution listed as the signal word and has a 12-hr 
REI. Should not be applied as a preharvest treatment on grain grown for seed as a 
reduction in germination or vigor may occur. Usually applied 7-days or more prior to 
harvest and applied at the formulation rate of 1 quart per acre.  Application cost would be 
approximately $8.25 per acre. 
 
Bipyridyliums Classification 
Paraquat (Gramoxone Inteon 2E) has Danger listed as the signal word and a 24-hr REI 
as a harvest aid and a 12-hr REI as a preplant material.  This product is a Restricted Use 
Pesticide  Applied as a preplant or pre-emergence product. Applied at the rate of 2 to 4 
pints or 0.5 to 1 lbs ai per acre depending on target species size.  Application cost would 
range from $7.33 to $14.66 per acre per application. 
 
Phenylpyrazolin Classification 
Pinoxaden (Axial XL 0.42) has Caution listed as the signal word and a 48-hr REI.  
Maybe applied at the formulation rate of 16.4 oz. or 0.054 lbs ai per acre. This product is 
a systemic postemergence herbicide used for the control of several grass weed species in 
all varieties of winter wheat.  Application cost of $14.59 per acre. 
 
Triazinones Classification 
Metribuzin (Sencor DF 75%) has Caution listed as the signal word and has a 12-hr REI.  
Applied a the formulation rate ranges of 1 to  10.2/3 oz per acre depending on soil 
texture, organic matter content and crop growth stage.  In coarse sandy loam soil 3 to 4 
oz formulation is used, in medium silty loam soil 4 to 5 oz formation is used and in fine 
silty clay loam 5 to 6 oz formulation per acre is used.  This product is used for 
suppression of certain grasses and broadleaf weeds when applied as a postemergence to 
winter wheat. This product has a 21-day PHI.  Some varieties may be sensitive to Sencor 
and are not recommended, see the label. Applications cost ranges from $1 to $10.56 per 
acre depending on rate used. 
 
 



Benzoic acid Classification 
Dicamba salt of (Clarity 4E) has Caution listed as the signal word and has a 24-hr REI. 
Applied at the rate of 8 fl.oz or 0.25 lbs ai per acre per application.  No more than 2 lbs 
active ingredient per acre per year. This product has a 2-day PHI. Application cost was 
$6.44 per acre. 
 
Phenoxy-carboxylic-acid Classification 
2,4-D Amine (various 3.8 - 4E) has Danger listed as the signal word and has a 48-hr REI.  
Applied at the formulation rate up to 3 pints or 1.43 lbs ai per acre when weeds are 
approaching the bud stage. High rates may cause damage to developing wheat.  Wheat 
should not be sprayed when the grain is in boot to dough stage.  Application cost was 
$5.25 per acre per application. 
 
 
Table 1.  2007 Wheat Loss Estimate Due to Insect Infestation 
Insects % Loss 
Fall armyworms 30 
True armyworms 10 
Green bugs (aphids) Trace 
Oat bird aphid 10 
Corn leaf aphid Trace 
Rice root aphid Trace 
Hessian fly Trace 
Cereal leaf beetle Trace 
Wheat leaf curl mite Trace 
  
Estimates provided by Russ Patrick. 
 



Table 2.  Estimated Acreage Treated for Insect Control in 2007 
        
Insecticide Fall 

armyworm 
True 
Army 
worm 

G 
R 
E 
E 
N 
B 
U 
G 
S 

A 
P 
H 
I 
D 
S 
 

H 
E 
S 
S 
I 
A 
N 
  
fly 

Cereal 
Leaf 
beetle 

Various 
pests 

Dimethoate        
Methomyl (Lannate)        
Methyl parathion        
Cyfluthrin (Baythroid)        
Cyhalothrin (Prolex)        
Cyhalothrin (Karate)        
Zeta-cyhalothrin 
(Mustang Max) 

20 25 0 0    

Carbaryl (Sevin)        
Spinosad (Tracer) 5       
Dipel        
Furadan        
Malathion        
Spinosad        
Spinetoram (Radiant)        
Endosulfan (Thionex)        
Seed treatments        
imidacloprid (Gaucho 
600) 

      25 

thiamethoxam (Cruiser 
5) 

      15 

Estimates provided by Charles R. Patrick. 
 
 
 



Table 3.  2007 Estimated Loss Due to Disease 
Disease 2007 Loss Avg. annual loss 
Rust 1% 5% 
Glume blotch 2% 15% 
Leaf blotch 0.5% 5% 
Powdery mildew 0.5% 2% 
Barley Yellow Dwarf 0.1% 0.5% 
Stem rust Trace Trace 
Take-all 0.5% 1% 
Head scab 0.1% 2% 
Loose smut 0.1% 1% 
Damping-off - Pythium trace trace 
Damping-off - others trace 0.1% 
Late freeze 38% trace 
   
Estimates provided by Melvin Newman and Bob Williams. 
 
 
Table 4.  Estimated Herbicide Usage for 2007 -08 Planted Wheat* 
 Estimated 

usage** 
Average 
No. apps. 

Notes 

Product    
2,4-D 20 2  
Achieve 3.33EC 0 1 Very expensive 
Axial 2 1  
Buctril 5 1  
Clarity 10 1  
Finesse 1 1  
Sencor 5 1  
Harmony Extra 25 1  
Hoelon 15 1  
Osprey 3 1  
    
Used as burn downs prior to planting or as harvest aids 
Roundup PowerMax 55 2 Used prior to planting 
Touchdown 25 2 Used prior to planting 
Glyphosate (generics) 30 2 Used prior to planting, 

Harvest aid 
Gramoxone Inteon 15 2 Used prior to planting 
*  Estimates of products used prior to harvest of 2007 crop and for preparation of the 
2008 crop. Estimates provided by Bob Williams and Chris Main. 
**  percentage of acres treated with product(s) 
 
 
 



Table 5.  EXPECTED WEED RESPONSE TO WHEAT HERBICIDES  
 Postemergence Preemergence 
 Achieve  Harmony 

Extra  2,4-D  Buctril  Hoelon (u)  Sencor  Hoelon (u)  

Buttercup  0  9  9  6  0  ---- 0  
Cheat  0  0  0  0  0  9  3  
Chickweed  0  8  2  5  0  9  0  
Corncockle  0  7  3  7  0  ---- 0  
Cornflower 
(Bachelor’s 
Button)  

0  5  5  8  0  9  0  

Dock, 
curly/broadleaf  0  9  7  7  0  3  0  

Downy brome  ---- 0  0  0  ---- 5  0  
Eveningprimrose 
(Cutleaf)  0  5  8  3  0  ---- 0  

Garlic (onion), 
wild  0  9  7  5  0  4  0  

Geranium, 
Carolina  0  5  9  3  0  8  0  

Henbit/deadnettle  0  7  1  5  0  7  0  
Horseweed 
(marestail)  0  6  9  ---- 0  8  0  

Mayweed  0  9  6  6  0  7  0  
Mustard, wild  0  9  8  8  0  6  0  
Pepperweed, 
Virginia  0  8  9  7  0  9  0  

Ragweed, 
common  0  ---- 9  8  0  9  0  

Ryegrass, annual  8  0  0  0  8  4  9  
Shepherdspurse  0  9  7  3  0  4  0  
Turnip, wild  0  9  8  8  0  6  0  
Vetch  0  7  8  7  0  5  0  
 (u) Restricted Use Pesticide--Refer to label for precautions to be taken during handling and application. 
KEY TO RESPONSE RATINGS:0=No control; 10=100% control; -----=Data not available. Ratings are 
based on labeled rates of each herbicide, applied at the optimum timing for each weed.  
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