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General Production Information

●     In Tennessee, approximately 680,000 acres of field corn were grown all purposes. Of the total acreage 450,000 acres 
were planted in no-till, 140,000 acres were planted using other conservation tillage techniques and 90,000 acres 
were conventional tillage. Of the total estimated planted acreage, approximately 615,000 acres were harvested for grain 
and 55,000 acres for silage during 2004.

●     Approximately 61,000 acres of the total corn acreage was planted in Roundup Ready (RR) corn varieties which 
averaged approximately 130 bushels per acre. Varieties with the Bt-gene accounted for 200,000 acres of which did have 
a mixture of RR and Bt acreage. ClearField (tolerant of a combination of imazapyr and imazethapyr) and Liberty Link-
resistant varieties accounted for approximately 36,000 acres planted across the state, however acreage has been increasing. 

●     During 2004, Tennessee made up 0.86% of the total corn planted in the US and 0.83% of US’s corn harvested for grain.

Corn Produced for Grain

●     Approximately 615,000 acres were harvested for grain during 2004. 
●     Corn for grain yield was estimated at 140 bushels per acre with a total estimated grain production of 86.1 million bushels 

for 2004. Average state yield was 20 bushels less than the U.S. average.

Silage Corn

●     Of the 55,000 acres grown for silage, approximately 33% were Roundy Ready (RR) types with 15% of the 55,000 acres 
having both RR and Bt genes within the varieties (conventional Bt and/or RR combined/stacked). Silage had an estimated 
yield of 19 tons per acre totaling 1,045,000 tons during 2004.

●     Often less inputs are placed into silage production since grain quality and quantity of grain are not the major thrust of 
this production method.

Production Cost

Depending on the method selected, production costs may vary considerable. If a producer selected conventionally planted 
corn with the expectations to obtain a120 bushel per acre yield, the input cost would be approximately $31.25 per acre. 
For production with expectations to obtain 150 bushels per acre, input costs are increased to $64.89. Corn production in a 
no-tillage system with expectations of obtaining150 bushels per acre, would be approximately $56.49 per acre. 
(These estimations do not include cost of pesticides applied to the acreage). 

 

Worker Activities

Land Preparation 
Soils are generally freshened prior to planting or during the seeding process. This activity involves one person driving an 
open-cab or enclosed-cab tractor. Tennessee field corn production is done on bare ground and often is produced no-till. 
  Ground is prepared beginning of March with planting for grain which begins around March 20 and ends May 20.   
Corn grown for silage begins approximately April 1st through June 1st.    Recommended planting dates for all purposes of 
field corn range from April 1st to June 1st.

Planting Method 
Seed and fertilizer are placed mechanically at planting. Often herbicides may be impregnated on the fertilizer.   This 
process requires one operator in an open or enclosed-cab tractor. Due to the excellent germination of field corn seed, 
no thinning operations are performed. Occasionally, when no soil insecticides are used at planting, insects may reduce 
stands and insecticide applications may be required. Approximately 16,000 to 28,000 plants per acre are seeded and 
are mechanically placed into the ground.

Irrigation 
Until recently, little, if any irrigation has been utilized in field corn production. If irrigation is used by growers, 
overhead systems are generally implemented. Solid set systems setup shortly after planting have been rarely utilized. Solid 
set irrigation involves setting metal pipes and sprinklers in strategic locations around and through the field. These systems 
may require from two to eight workers a day or two days to setup. Often these systems must be moved to allow application 
of crop protectants for insect control. Some traveling gun and center pivot systems have been utilized on limited silage 
acreage and much more on acreage for grain purposes. Utilizing these systems, workers would have little contact with the crop. 

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



Cultivation 
Fields are cultivated and side-dressed with fertilizer mechanically once before the corn is higher than the tractor clearance 
(12 to 18 inches). This process also requires only one operator in an opened or enclosed-cab tractor.

Scouting 
Little, if any traditional scouting occurs. An estimated 20,000 are scouted on a regular basis in field corn production and 
if scouting is conducted it occurs twice weekly, by farm managers and/or their assistants.   Information is reviewed for 
each field’s pest counts and control measures are determined.   Most pesticides are ground applied and re-entry intervals 
are posted for scouts, applicators and workers. Very few pesticide applications are made by air in field corn production 
in Tennessee. Scouting is usually necessary to economically control cutworms, armyworms, lesser corn stalk borer. 
Plants under 12 inches in height are most susceptible to damage by these pests. 

Harvest 
Harvest is conducted using a mechanical harvester.   Little to no contact occurs. Workers may contact mechanically-
harvested corn only when repairs or transfer of grain to weigh wagons or trucks is needed. The remaining corn foliage of 
corn harvest for grain is trampled as the harvesters continue harvesting the area. Plant residue is eventually incorporated 
into the soil by cultivation. The harvested grain is then loaded into trucks and transported to the buyer for storage.   Field 
corn harvested for silage is cut into small fragments and placed into a hauling container to be transferred to storage until 
usage for livestock.

 

Cultural Practices

Integrated Pest Management

Integrated Pest Management (IPM) is a method of pest control which utilizes all forms of control for pests. It is difficult to 
get a handle on the percent usage of IPM since some producers utilize all methods of pest control available and others 
select methods most convenient for their farm. In most instances, all Tennessee field corn producers have had to select 
a cultural control (plant early) to avoid injury due to pest infestations. The use of black light or pheromone traps has been 
used in field corn production in past years in West Tennessee to monitor movements of adult insects. The past use of 
these traps helped keep producers aware of insect flights and so they may know when to check their crops for possible 
insect infestations. Also, other pheromone traps have been used to monitor various insect flights in many counties 
located across Tennessee.   Information concerning black light and pheromone trap catches may be available through 
the weekly published IPM newsletter. This information is available to corn producers. European corn borer, corn earworm 
and fall armyworm are mid to late season pests. If these pests are not controlled early during pest development no amount 
of spraying will make up for damage encountered. Economic thresholds of these pests are observed in field corn 
production systems. 

Worker Safety and Re-Entry Intervals

Most large scale field corn producers are family farmers, occasionally they may hire migrant workers or individuals 
located near their community. Tennessee producers are required by federal and state laws to follow safety standards known 
as the Worker Protection Standards (WPS). The Worker Protection Standards are regulations which cover pesticide usage 
in agricultural, forest, nursery and greenhouse production. Any Tennessee producer employing individuals to work 
in agricultural production must inform and/or train workers concerning the Worker Protection Standards. Worker 
Protection Standards are standards which are to be followed by employers to help eliminate possible pesticide contamination 
of pesticide applicators, handlers or workers. Information pertaining to pesticide application must be posted in a 
central location. Information concerning products used, location of application and re-entry interval is posted at the 
central location. Also, other items pertaining to safety are provided to workers, applicators and/or handlers. Re-entry 
intervals of products commonly used in Tennessee field corn production are listed in the insecticide section of this document. 
If workers, handlers and/or applicators must enter the field earlier than indicated by the pesticide label, individuals may 
be required to wear certain personal protective equipment. In most cases this includes boots, gloves, hat, long sleeve shirts, 
and long legged trousers. The Signal Word indicated by Caution, Warning or Danger are indicators of the level of 
human hazard which may vary between formulations containing the same active ingredient. The Signal Word lets 
the applicator, handler or worker know the relative toxicity of a product. Early re-entry is generally not necessary in 
Tennessee field corn production. Treated areas are also posted to inform workers that treatments have been made and re-
entry is restricted. If employers and employees follow WPS regulations, harvest interval and re-entry intervals, 
agricultural workers are less likely to be at risk to pesticide exposure in Tennessee agricultural production.

Varieties commonly recommended consist of three groups, early-season, mid-season and fall-season types. Listed below 
are several which were recommended during 2004 in Tennessee. During 2004, it was estimated that field corn sales was 
32% field corn with the Bt gene, 10% Roundup Ready (RR), 2% had both RR and Bt genes, 5% Clearfield and 1% 
Liberty Link.   Future sales of Roundup Ready and Clearfield varieties are predicted to increase.   

●     Clearfield corn is resistant to the imidazolinone herbicides, including Lightning. This product controls both grasses 



and broadleaves and has contact and residual activity. 
●     Other herbicide-resistant corn programs available to Tennessee corn producers include Liberty Link and Roundup Ready corn. 
●     Liberty is a postemergence, contact herbicide and has the active ingredient glufosinate-ammonium.   In order to 

achieve maximum weed control with Liberty, complete, thorough coverage of the production area must be made.

University 2004 recommended early-season varieties included; Agrigold A6445, FFR 736 bt, Dekalb DKC 61-24, 
Pioneer 33G30 Bt, Golden Harvest H-9247 Bt, FFR 726, Pioneer 33T17, Pioneer 34B24 Bt, and FFR 692 Bt. 

University   2004 recommended medium-season varieties included; Pioneer 33J57 Bt, 33R77, 32K61, 32H58, Agrigold 
A 6540, A 6607, Garst 8288, Golden Harvest H-9364, H-9471, Dekalb DKC 64-10 RR, DK647 BtY, Terral TV 2140, 
TV 2130, TV 2140 RR, and Vigoro V 5800.

University 2004 recommended fall-season varieties included; Pioneer 31G98, 31A13 Bt, 31R88, FFR 849 CL, 900 
Bt, Agrigold A 6725, Dekalb DK 697, and Zimmerman 1851.

Planting Region

In Tennessee, corn is planted for both grain and silage production.   During 2004, Obion County had the largest acreage 
with 70,000 acres planted for all purposes of which 67,000 acres were planted for grain.   Weakley and Gibson counties 
had slightly lower number of acres in production, 67,000 and 60,000 acres were planted for all purposes respectively.   
Row spacing for corn production is generally set at 30 to 40 inch row spacing for most field corn production systems.   Table 
1. lists the top 10 field corn production areas of Tennessee.

Table 1. Top 10 Field Corn Production Counties: Acreage, Yield by County for 2004.

County Acreage planted for all purposes Acreage harvested for grain Avg. yeild per acre
Obion 70,000 67,000 146
Weakley 67,000 65,000 143
Gibson 60,000 58,000 138
Henry 34,000 33,000 150
Robertson 32,000 31,000 159
Dyer 30,000 29,000 137
Carroll 28,000 26,500 130
Franklin 21,000 20,000 160
Lauderdale 18,000 16,500 139
Montgomery 17,500 16,500 158

 

Insects

Insects of field corn include three major pests, all of which are caterpillars: Southwestern corn borer, European corn borer, 
corn earworm and fall armyworm. These normally require the use of control measures each year, however infestations 
vary from year to year. The other insects and soil-borne diseases are generally of less importance, though they may 
cause significant damage in some cases. Table 2. lists the estimated losses due to insect infestation during 2004.

 
BELOW GROUND PESTS

Seed corn maggots 
(Hylemya platura)

Although seed corn maggots feed primarily on decaying organic matter, it infests the germinating seeds and roots of over 
47 living plants. Beans, soybeans, and peas are the most seriously damaged hosts. To a lesser extent, crucifers, cereals, 
potato seed pieces, cucurbits, corn, tobacco, onions, pepper, buckwheat, and alfalfa are also injured by this pest.   This pest 
is usually a problem during cold, wet seasons and in highly organic soils. Seedcorn maggots feed on the seed contents 
often leaving only empty shells and thereby causing seed death or poor germination. The seedlings which do emerge are 
tall and spindly with few leaves. They rarely mature and, even then, maturity is late and seed quality poor. 
Occasionally seedcorn maggots tunnel in these seedling stems. Either type of feeding often allows the entry of disease-
causing organisms. In Tennessee, all stages of the seedcorn maggot can be found throughout the winter. Further 
north, however, the insects overwinter in the soil as pupae. The adult flies emerge from puparia at night or early in the 
morning and push themselves up to the soil surface. The newly hatched larvae tunnel in seeds or other decaying 
vegetable matter. Maggots remain active at temperatures as low as 4.4 degrees C (40 degrees F). They develop through 



three larval stages. After feeding for 1 to 3 weeks, the larvae pupate as deep as 18 cm in the soil. Pupation may last 7 to 26 
days or all winter.

IPM Practices 

●     Areas heavy in organic crop residues or have been heavily manured are attractive to this pest.

Chemicals currently available for use:

Organophosphate insecticides: 

●     Chlorpyrifos (Lorsban 15G):   Cost is extremely high. Material is moderately toxic.
●     Terbufos (Counter CR):   Fairly safe using the new enclosed system. Little if any is used due to bulk packaging.   
Product available in a bulky enclosed container.   Safer to use however, not as convenient as other materials. Highly 
toxic material.

Pyrethroid insecticides: 

●     Tefluthrin (Force 3G): effective, and very expensive. Is a restricted use product.
●     Cyfluthrin (Aztec 2.1%):   effective, and fairly expensive. Is a restricted use product.

Non-organophosphate, non-pyrethroid insecticides: 

●     Thiamethoxam (Crusier 5FS):   product of choice by most producers for seed treatment.
●     Imidachloprid (Poncho 250, 1250 , Gaucho 480): 4 lbs ai per gallon formulation.

Non-chemical pest management tools 

●     Shallow planting in a well-prepared seedbed, sufficiently late so that quick seed germination is ensured, is one means 
of preventing injury. 
●     A field where manure is heavy or where a cover crop is turned under should be plowed early in the fall, if possible; it will 
be less attractive to the egg-laying flies the following spring. 

NOTES: Seed treatments provide the best results for this pest. Most products used are applied as a preventative.    

 

White grubs Scarab beetles

The grub stage beetles are a serious pest of the roots of field corn, grasses, and shrubs. Many eggs and young larvae perish 
in extremely dry weather. The newly emerged cream colored larvae (grubs) with brown heads begin to burrow through the 
soil and feed on roots until cool weather of late October forces them into hibernation. Damage to root systems will occur for 
the most part during the fall/early winter period and then again in the early spring. As the temperature warms in March, 
the white grubs return in infested fields to the root area at almost ground level and begin feeding again. At this time they 
are much larger and more difficult to control. They complete feeding, then pupate (sleep and develop into an adult). 
One generation develops each year.   Grubs are a group of pest, generally composed of larvae of Japanese beetles, green 
June beetles, May beetles and a few others. 

IPM practices 

●     Corn planted in sod should have a granular application of an insecticide to provide control of soil inhabiting pests.

Chemical controls available for use:

Organophosphate insecticides: 

●     Chlorpyrifos (Lorsban 15G):   Moderately toxic product. Expensive
●     Terbufos (Counter CR): Product available in a bulky enclosed container.   Safer to use however, not as convenient as 
other materials.   Safer to use however, not as convenient as other materials. Highly toxic material.

Pyrethroid insecticides: 

●     Tefluthrin (Force 3G): very effective, however very expensive.
●     Cyfluthrin and Tebupirimphos (Aztec 2.1%): effective, however very expensive.

Non-organophosphate, non-carbamate, non-pyrethroid insecticides: 



●     Thiamethoxam (Crusier 5FS): very effective and safe.
●     Imidachloprid (Gaucho 480, Poncho): very effective and safe.

Non-chemical pest management practices: 

●     Rotation into areas without previous history of sod and/or pasture.

 

Wireworms 
Tobacco (Conderus vespertinus), Corn (Melanotus communis)

The tobacco wireworm apparently prefers tobacco, but it feeds on a variety of other plants including cotton, corn, 
potatoes, sweetpotatoes and various truck crops.   The corn wireworm does spend more than one year as destructive larvae 
in the soil. When adult click beetles begin to lay eggs, they usually are laid in grassy undisturbed soil. Hence, land put out 
of production for several years or land previously in sod often harbor this species. Damage occurs as a ragged hole on 
the underground root. Oftentimes, in heavily infested areas, a single root may have 10 or more small holes. Early 
feeding appears as long, shallow cavities. Late or most recent feeding appears as ragged, deep holes.   Damaged plants 
may become diseased.

Chemical controls commonly used:

Organophosphate insecticides: 

●     Chlorpyrifos (Lorsban 15G): moderately toxic. Should be applied in a band to obtain optimum control.   Expensive.
●     Terbufos (Counter CR): very toxic however is in a closed handling system.   Is a restricted use pesticide.
●     Phorate (Thimet (20G): provides good control, however difficult to obtain. Is a restricted use pesticide.   Has an 
enclosed handling system.

Pyrethroid insecticides: 

●     Tefluthrin (Force 3G): provides excellent control, however expensive.   Is a restricted use pesticide.
●     Cyfluthrin and Tebupirimphos (Aztec 2.1%):   Provides good to excellent control, however very expensive.   Is a 
restricted use pesticide.

Non-organophosphate, non-carbamate, non-pyrethroid insecticides: 

●     Thiamethoxam (Crusier 5FS): Cruiser may only be applied by seed companies or approved seed treatment centers.
●     Imidachloprid (Gaucho 480, Poncho): imidachloprid may only be applied by seed companies or approved seed 
treatment centers.

Non-chemical pest management tools: 

●     Avoid land previously in sod or out of agricultural production. 

 

Western Corn Rootworm  
(Diabrotica virgifera)

Western and northern corn rootworms have been reported in Tennessee.   However, are rarely a serious threat to 
Tennessee field corn producers.   The western corn rootworm is most numerous in Tennessee and damage has only 
been reported in one county. It generally reappears every year in Lawrence County Tennessee. A third rootworm, the 
southern corn rootworm, is found throughout Tennessee and can damage corn seedlings and roots. However, it attacks 
many hosts and is not a consistent pest of corn. 

If adult populations are very high, and beetles are present at silking, feeding on the silks can interfere with pollination and 
ears may have missing grain. However, this is not the most common type of injury. Root feeding by larvae is the 
most damaging. Corn plants can tolerate some root feeding but plant performance is reduced as root damage becomes 
more intense. Plants are also more prone to both stress and lodging when populations of larvae are high. Grain yield and 
silage tonnage can be substantially reduced. Often rootworms have a greater economic impact in silage corn.

Both western and northern corn rootworms have a single generation per year and overwinter as eggs that were laid during 
June and July in corn fields of the preceding year.    In non-rotated corn, rootworm eggs hatch in the mid-May to early 
June period and larvae move to corn roots and feed. Rootworms eat root hairs, the softer root tissue, and may tunnel into 
the roots as the insects become large. Feeding lasts for about three weeks and if rootworms are abundant, most of the 



plant roots can be eaten or damaged. Corn plants with root damage are easily drought stressed and are often blown over; 
lodged plants will grow back upright in a curved manner, a condition called "goose necking". Reduction of grain and 
silage yield can be substantial. Larvae pupate around the base of corn plants and adult beetles emerge in late June and July. 
The beetles feed on corn and are attracted to the pollen and silks. Western corn rootworm beetles will also feed on the 
soft epidermal tissue of leaves, especially tender leaves in the plant whorl, and can cause extensive leaf streaking. 
However, this leaf streaking is seldom of economic concern.

Chemical controls commonly available: 

Organophosphate insecticides: 

●     Terbufos (Counter CR): highly toxic however contained in a bulk container which minimizes risks to the applicator. Is 
a restricted use pesticide.
●     Chlorpyrifos (Lorsban 15G): expensive
●     Malathion (various):   Malathion provides fair to good control for adult beetle.   It is more expensive than most of 
the pyrethroid insecticides.

Pyrethroid insecticides: 

●     Esfenvalerate (Asana XL): Highly effective on adults but poor on larvae control.
●     Cyfluthrin and Tebupirimphos (Aztec 2.1%G): very expensive, not effective on adults
●     Tefluthrin (Force 3G): very expensive, not effective on adults
●     Lambda-cyhalothrin (Warrior T): highly effective on adults and fair on larvae control.
●     Zeta-cyhalothrin (Mustang Max): highly effective on adults but no mention on label concerning larvae control. 
Very inexpensive.   Has a 30-day PHI for grain and a 60-day PHI for forage.

Other insecticides: non-organophosphate, non-carbamate, non-pyrethroids: 
●     Thiamethoxam (Cruiser 5FS):   Provides good control in light to mild larvae infestations.   Must be applied to seed prior 
to planting.   Cruiser may only be applied by seed companies or approved seed treatment centers.

IPM practices: 

●     Treatment may be necessary when one larva per plant is found in 75% of the plants checked. Treatment should be 
made when worms are actively feeding in the whorl and before they bore deep into the whorl.

Non-chemical pest management tools: 

●     Rotation

 

ABOVE GROUND PESTS

Cutworms 
Black cutworm (Agrotis ipsilon), Granulate (Feltia subterranea), 

Variegated (Peridroma saucia), Spotted (Amathes c-nigrum)

Field corn is very susceptible to damage from several species of cutworms in Tennessee.   Field corn should be monitored 
until it reaches at least two feet in height. After this stage of growth, the cutworms become less of a threat. The black 
cutworm generally causes the most damage.

Damage: 
Small worms chew small holes in the corn leaves. Worms may cut small plants near or at the soil line and pull the plant 
parts into burrows they dug earlier. Symptoms are usually cut and wilted corn plants. These often occur in rows bordering 
the weedy field edge. They are normally observed just after plant emergence and generally do not cause problems 4 weeks 
after emergence.

IPM Practices: 

●     Control is achieved by using a insecticide at planting or immediately after the first cutworms are observed. 
●     Treatment usually does not begin until five percent or more of the stand shows damage or two worms per 100 plants 
are present.

Chemical currently available for use:

Organophosphate insecticides: 



●     Chlorpyrifos (Lorsban 4E, 15G): The 15G formulation is expensive, and the formulation is moderately toxic to 
the applicator.   The 4E formulation is highly toxic, has Danger as the signal word, where the 15G has Warning as the 
signal word.

Carbamate insecticides: 

●     Carbaryl (Sevin 80S, 50W, XLR+):   Provides good to excellent control, if applied when pests are observed.

Pyrethroid insecticides: 

●     Esfenvalerate (Asana XL 0.66): provides good to excellent control. Inexpensive.
●     Lambda-cyhalothrin (Warrior T): provides good to excellent control. Moderately priced.
●     Cyfluthrin (Baythroid 2, Capture 2EC, Aztec 2.1%):   Aztec should be applied in a band to obtain optimum control, 
however very expensive.   Aztec also contains an additional active ingredient.   Aztec is expensive, where Baythroid 
and Capture are moderately priced.
●     Permethrin (Pounce 3.2EC):   provides good to excellent control. Inexpensive.
●     Zeta-cypermethrin (Mustang Max, Fury):   inexpensive, provides excellent control.   Has a 30-day PHI for grain and a 
60-day PHI for forage.
●     Tefluthrin (Force 3G): Expensive, however provides excellent control.   Should be banded to provide optimum control.
●     NOTES:   Pyrethroid insecticides are fairly inexpensive as well as safe to use.

Non-organophosphate, non-carbamate, non-pyrethroid insecticides: 

●     Spinosad (Tracer):   fairly expensive, provides good to excellent control.

Non-chemical pest management tools: 

●     Mow field edges several weeks prior to planting may aid in control.
●     Pheromone traps to monitor flights of adults.
●     Scouting

 

Corn Earworm  
(Helicoverpa zea) 

Corn earworms mainly feed at the tip of the ear causing unsightly damage that is not acceptable in the market place. Eggs 
are laid individually on fresh silks and are very difficult to find. When eggs hatch larvae emerge and corn earworms 
feed mainly at the tip of the ear. 

IPM practices: Treatment may be necessary when one larva per plant is found in 75% of the plants checked.   Treat 
when worms are feeding in the whorl and before they bore deep into the whorl.

Chemical controls commonly used:

Organophosphate insecticides: 
●     Chlorpyrifos (Lorsban 4E): fairly expensive.   The 4E formulation is moderately toxic with Warning as the signal word.

Carbamate insecticides:

●     Carbaryl (Sevin 80S, XLR+):   Provides good to excellent control, is moderately priced
●     Methomyl (Lannate LV): is highly toxic and has Danger as the signal word

Pyrethroid insecticides: 

●     Esfenvalerate (Asana XL 0.66):   this produce is moderately toxic with Warning as the signal word.   This product 
provides excellent control.
●     Lambda-cyhalothrin (Warrior T): this product is moderately toxic with Warning as the signal word.   It is moderately 
priced.   Has a 30-day PHI for grain and a 60-day PHI for forage.
●     Cyfluthrin (Baythroid 2):   This product is highly toxic, provides excellent control and is relatively inexpensive.
●     Permethrin (Pounce 3.2EC): This product has a 30-day PHI however is relatively inexpensive.
●     Zeta-cypermethrin (Mustang Max, Fury 1.5EC): provides excellent control, however is inexpensive.
●     Bifenthrin (Capture 2EC):   This product is moderately toxic and has Warning as the signal word.   It has a 30-day PHI and 
is moderate to highly priced depending on the rate used. 

Non-organophosphate, non-carbamate, non-pyrethroid insecticides: 



●     Spinosad (Tracer): Expensive, very safe.
●     Notes: If silking occurs after July 1, insecticides should be applied as a preventative measure every other day even though 
no damage is observed.

Non-chemical pest management tools: 
●     Plant as early as possible in the season to help avoid infestations from this pest. Late planted corn may be damaged severely. 
●     Scouting
●     Use Bt varieties

 

European Corn Borer 
(Ostrinia nubilalis) 

European corn borers infest many types of plants. Mature larvae overwinter in old plant stubble or other protective 
plant material. They pupate in the spring during April and May. Adult moths emerge and mate. Each female lays 500 to 
600 eggs in small masses on the undersides of leaves. Egg masses are usually found on the underside of the leaves. They 
hatch in four to twelve days depending on temperature.   Young larvae feed on leaf surfaces and as they mature, begin boring 
in the midribs of leaves. Larvae may feed anywhere on the ear, stalk, tassel or leaves of the plant. Usually infestations in 
late planted corn are worse than early planted. 

IPM practices: 
●     Treatments may be necessary when 50% of the plants checked show whorl feeding for first brood larvae.
●     If one egg mass or larva per plant is found for second brood larvae.
●     Use insecticide sprays when scouted plants have small exposed larvae or egg masses.
●     Insecticide applications should be directed to the whorl to control first generation larvae.

Chemical currently available for use: 

Organophosphate insecticides: 
●     Chlorpyrifos (Lorsban 4E, 15G):   The 15G formulation only provides control of larvae that have over-wintered in 
the previous year’s plant stubble, an application would be expensive.   Depending on rate, the 4E formulation can be 
moderate to very expensive.   The 4E formulation provides good to excellent control if applied when pest is present.

Carbamate insecticides: 
●     Carbaryl (Sevin 50W, 80S, XLR+):   has a 48-day PHI for grain or fodder.   Depending on rate and formulation used 
cost may be moderate to high.   Provides good control. 
●     Carbofuran (Furadan 4F): foliar applications may not be made for corn intended for seed corn.   This material is highly 
toxic and is a restricted use pesticide.   Very expensive for control of this pest.   Provides excellent control of this pest.
●     Methomyl (Lannate LV): is a restricted use pesticide which is highly toxic.   Provides excellent control, however is 
very expensive.

Pyrethroid insecticides: 

●     Esfenvalerate (Asana XL 0.66): applied at a low rate of 7.8 – 9.6 fl oz per acre per application or 0.04 – 0.05 lbs 
active ingredient. Has a 21-day PHI.   Has a low to moderate expense compared to other products.
●     Lambda-cyhalothrin (Warrior T): provides good to excellent control.   Has a moderate cost for control.   This product has 
a 21-day PHI.
●     Cyfluthrin (Baythroid 2):   This product is highly toxic and has Danger as the signal word.   This product has a very low 
use rate. Provides good control.
●     Permethrin (Pounce 3.2EC, Ambush 2.0):   provides good to excellent control. Cost of control is moderate.
●     Zeta-cypermethrin (Mustang Max): very economically priced, provides good to excellent control.   Has a 30-day PHI 
for grain and a 60-day PHI for forage.

Non-organophosphate, non-carbamate, non-pyrethroid insecticides: 

●     Spinosad (Tracer): expensive, however fairly safe to use.
●     Methoxyfenozide (Intrepid 2F): expensive, however fairly safe to use.
●     Bacillus thuringiensis (various): expensive and may require multiple treatments.
●     NOTES: Control: Bacillus thuringiensis, a bacterial pesticide is effective in controlling this pest, if applied properly. 

Non-chemical pest management tools: 
●     Planting early will eliminate second and third generation infestations. Corn planted before April 15th sustains less 
damage from second and third generation borer larvae, so planting early may aid in control. 

 



Southwestern corn borer 
(Diatraea grandiosella)

First-generation southwestern corn borer larvae initially feed on succulent tissues within the corn whorl. Economic damage 
can occur during the whorl and tasseling stages of corn.    As the damaged leaves unfurl they have a shot-hole appearance, 
but the most severe injury occurs when the terminal bud is fed upon. These plants later become stunted and bushy with 
the growth of numerous lateral buds once the terminal bud is destroyed ("dead heart"). Once larvae are half grown, they 
begin boring into the stalk.

Feeding damage by second-generation larvae typically starts as the corn tassels emerge. The small larvae may feed on the 
cobs, husks, shanks, leaf sheaths or ear kernels. In field corn, substantial plant injury occurs when half-grown or larger 
larvae of both the second and third generations bore into the stalk. Before the corn's internodes are fully elongated, 
stalk feeding by the southwestern corn borer can stunt the plant's growth. As these stunted plants mature, this stalk damage 
can decrease movement of nutrients to the ears and reduce yields. Later, as the larvae enter their winter hibernation phase, 
they cause additional damage when they girdle the stalk. This damage leads to lodging and interferes with harvesting 
practices.   There are two to three generations of southwestern corn borers in Tennessee, but the second one usually causes 
the greatest yield reductions. 

This insect overwinters as a full-grown larva at the base of the corn stalk. After female moths emerge and mate in mid- to 
late May, they lay their eggs singly or in small masses (3 to 5 eggs per mass) at night. Eggs are usually deposited on the 
upper leaf surface, and the eggs of the second generation are deposited at the ear zone or a node above or below the ear. 
A female moth is capable of laying 100 to 400 eggs in her short lifespan (approximately 5 days). Eggs are initially 
creamy white but develop three red transverse bars within 36 hours of being laid, and these bars remain until the 
larva's emergence (approximately 5 days).

Chemical commonly used for control:

Organophosphate insecticides: 
●     Chloropyrifos (Lorsban 4E):   moderately toxic material and is a restricted use pesticide.
●     Terbufos (Counter CR): highly toxic however it is packaged in a bulk container which minimizes risks to the applicator. Is 
a restricted use pesticide.

Carbamate insecticides: 
●     Carbaryl (Sevin XLR, 80S): Provides fair to good control. This product has a 48-day PHI for grain or fodder.   
●     Carbofuran (Furadan 4F): this product is highly toxic and has Danger as the signal word.   Provides good control

Pyrethroid insecticides: 
●     Bifenthrin (Capture 2E): applications should be made just prior to egg hatch to obtain maximum control.   This product has 
a 30-day PHI.
●     Cyfluthrin (Baythroid 2):   application must be made prior to larvae boring into the stalk.   Product is highly toxic, is 
a restricted use pesticide and has Danger as the signal word.
●     Zeta-cypermethrin (Mustang Max, Fury 1.5EC):   Must be applied prior to larvae boring into ear or stalk.   This product is 
a restricted use pesticide which has Warning as the signal word.   Commonly used due low expense of product. Has a 30-
day PHI for grain and a 60-day PHI for forage.
●     Lambda-cyhalothrin (Warrior T): For larvae control prior to boring into the stalk or ear.   Is a restricted use pesticide 
with Warning as the signal word.
●     Esfenvalerate (Asana XL): is a restricted use pesticide, which is slightly toxic with Warning as the signal word.

Non-organophosphate, non-carbamate, non-pyrethroid insecticides: 
●     Spinosad (Tracer): very expensive, however safe to user
●     Methoxyfenozide (Intrepid 2F): very expensive, however safe to user

Non-chemical pest management tools: 
●     Bt corn is an effective control option for southwestern corn borer and should provide some temporary control.
●     Pheromone traps to determine when pest is present.
●     Scouting should begin in June and continue through peak moth activity (July and August). 

 

True Armyworm 
(Pseudaletia unipuncta)

Armyworms migrate as an army to various types of host plants. Though they feed primarily on corn and grasses (oats, 
wheat, fall rye, barley, forage grasses and corn), they can be a pest of some vegetables (bean, cabbage, carrot, onion, 
pea, pepper, radish and sweet potato). There are usually three to four generations each year in Tennessee. Since moths 
prefer dense vegetation for oviposition sites, armyworm infestations generally develop in areas such as grass 
pastures, roadsides, and along fence rows. Oviposition sites often include weeds and grass in weedy or reduced tillage 



fields. Consequently, these fields armyworms are often a problem in these fields. If a herbicide is used to control the 
weeds, larvae move from the dead grasses to the corn. As larvae run out of available food sources, they move to other 
host plants such as small grains and corn. This usually occurs during May and early June.   True armyworms consume 
leaf tissue of corn plants. Feeding is usually confined to leaf margins, but in some instances, larvae may strip the plants 
entirely of leaf tissue. Corn generally recovers from damage caused by moderate infestations if the growing point has not 
been injured. Ordinarily armyworms that attack young corn migrate from small grains or grass fields.   True armyworm 
larvae chew the leaves of small grains and grasses. They may strip the leaf margins and move up the plant to feed on 
the panicles or flowers. Larvae will feed on the flag leaves, kernels, and clip the stems just below the heads.   Injury caused 
by armyworms in forages is sometimes confused with that caused by other insects. Oftentimes groundhogs, rabbits, mice, 
and other small animals will cut stems of plants into small sections and pile them up. All of the plants in a small area may 
be cut up into tiny sections. Many people mistake this for armyworm damage.

IPM practices: 
●     Treatments usually are necessary when one worm per plant is found in 25% of the plants scouted.

Chemical controls currently available for use:

Organophosphate insecticides: 

●     Chlorpyrifos (Lorsban 4E): is a restricted use pesticide which is moderately toxic. This product has a 24 hr REI. 
Provides excellent control.
●     Methyl parathion (Methyl 4EC): is a restricted use pesticide, extremely toxic with Danger as the signal word. 
Applications should be made with enclosed filtered applicator system. Has a 4-day REI. Has a 12-day PHI and should not 
be applied during silk. An application of this material is very inexpensive. 

Carbamate insecticides: 
●     Carbaryl (Sevin XLR, 80S): has a 48-day PHI for grain or fodder. Provides good control. Depending on formulation 
used, may have a moderate to high cost.
●     Methomyl (Lannate LV): has a 21-day PHI for ears and fodder.   This product is highly toxic and has Danger as the 
signal word and a 48-hr REI.

Pyrethroid insecticides: Esfenvalerate (Asana XL): inexpensive and moderately toxic. 

●     Lambda-cyhalothrin (Warrior T):   This product is moderately toxic and mid priced.
●     Cyfluthrin (Baythroid 2): This product is highly toxic and has Danger as the signal word.
●     Permethrin (Pounce 3.2EC): inexpensive and provides excellent control.
●     Zeta-cypermethrin (Mustang Max, Fury 1.5EC): very effective and economically priced.   Has a 30-day PHI for grain and 
a 60-day PHI for forage.
●     Bifenthrin (Capture): has a 30-day PHI and is moderately priced.

Non-organophosphate, non-carbamate, non-pyrethroid insecticides: 

●     Carbofuran (Furadan 4F): This product is highly toxic and has Danger as the signal word. 
●     Methoxyfenozide (Intrepid 2F): fairly expensive for an application, however only slightly toxic.

Non-chemical pest management tools: 
●     Keep weeds mowed in surrounding field areas.

 

Fall Armyworm  
(Spodoptera frugiperda)

Adults normally overwinter south of Tennessee, in warmer environments. Adults migrate into the state and have been 
observed laying eggs in mid-July. Eggs are laid in clusters on leaf surfaces. Larvae are most active early morning or 
late evening. If populations become large, they may be observed as an army of worms moving from one field to another.

Fall armyworms feed extensively on the leaves, then usually enter through the side of the husk to feed on the ear. After 
eggs hatch larvae start feeding on leaves and continue to undeveloped tassels of young plants. Immature ears are attacked 
near the shank. Larvae often bore into stalks or ears of the plant. 

IPM practices: 
●     Treatment may be necessary when one larva per plant is found in 50% of the plants checked. Treat when worms are 
feeding in the whorl and before they bore deep into the whorl.

Chemicals currently available for use:



Organophosphates: 
●     Chlorpyrifos (Lorsban 4E): low to high price depending on rate used.   Moderately toxic.
●     Methyl parathion (Methyl 4EC): inexpensive, highly toxic with Danger as the signal word.

Carbamates: 

●     Methomyl (Lannate LV): provides good control, highly toxic with Danger as the signal word.

Pyrethroids: 

●     Lambda-cyhalothrin (Warrior T): moderately priced, provides excellent control
●     Cyfluthrin (Baythroid 2): This product is highly toxic has Danger as the signal word.
●     Permethrin (Pounce 3.2): inexpensive, provides excellent control.
●     Zeta-cypermethrin (Mustang Max, Fury): inexpensive, excellent control. Has a 30-day PHI for grain and a 60-day PHI 
for forage.
●     Bifenthrin (Capture 2EC): has a 30-day PHI, fairly expensive.

Non-organophosphate, non-carbamate, and non-pyrethroid insecticides: 
●     Spinosad (Tracer):   expensive, has a 28-day PHI for grain or fodder and lower PHI’s for other uses.   Slightly toxic 
and relatively safe to use.

Non-chemical pest management tools: 

●     Plant as early as possible in the season to help avoid infestations from this pest. Late planted corn may be damaged severely. 

 

Corn flea beetle  
(Chaetocnema pulicaria)

Flea beetles overwinter as adults, thus winter temperatures have been useful in determining spring population pressure 
of adults. The overwintering adults will feed on weeds and move into corn plants throughout May and June. Larvae feed 
on roots. But their damage is generally only associated with the early stages of corn, with disease transmission as the 
most important issue. Crop loss may occur due to a bacterial disease transmitted by corn flea beetles. Corn flea beetles 
transmit a bacteria that causes bacterial wilt (also known as Stewart's wilt) of sweet corn. The bacteria is called 
Erwinia stewarti. The best cultural practice that can prevent wilt problems is to use resistant varieties when possible. This 
is more important for the early plantings, which typically sustain higher densities of corn flea beetles in sweet corn. There 
are several species listed as causing damage. They include the corn flea beetle, pale striped flea beetle, the western black 
flea beetle, the toothed flea beetle, the sweetpotato flea beetle, and the smartweed flea beetle. 

IPM Practices: 
●     Treatment should begin when 75 percent of the plants show obvious scarring by beetles.

Chemical controls currently available:

Organophosphates: 
●     Chlorpyrifos (Lorsban 4E, 15G):   This product is expensive, however is fairly effective controlling this pest.

Carbamates: 

●     Carbaryl (Sevin 80S, XLR+):

Pyrethroids: 
●     Lambda-cyhalothrin (Warrior T):   This product is moderately toxic, and fairly inexpensive if applied as a seed treatment.
●     Cyfluthrin (Baythroid 2): This product is highly toxic and has Danger as the signal word.
●     Permethrin (Pounce 3.2EC): inexpensive and provides excellent control.
●     Zeta-cypermethrin (Mustang Max, Fury 1.5EC): provides excellent control and inexpensive.   Has a 30-day PHI for 
grain and a 60-day PHI for forage.
●     Bifenthrin (Capture 2EC): This product is moderately toxic and has Warning as the signal word.   Depending on the 
rate used, it is mid to high priced.
●     Esfenvalerate (Asana XL): This product is moderately toxic and has Warning as the signal word.

Non-chemical pest management tools: 
●     Scouting should be preformed even after a spray, to make sure more beetles do not move in. Scouting on calm, sunny 
days works best - the beetles are most active then, and although they will jump away from you, it will be easier to spot 
them because of this activity. 



 

Corn rootworm beetles (adult) 
(Diabrotica spp.)

Western corn rootworm (Diabrotica virgifera) beetle and the Northern corn rootworm (Diabrotica barberi) beetles. Eggs 
are laid in late summer and overwinter in the soil. Larvae hatch in early spring and feed on roots of various plants. 
Heavy infestation may cause lodging but rarely occurs. Corn rootworm beetles are active in late summer, feeding on the 
silks and laying eggs in the soil. High populations can clip all the silks from corn ears, leading to poor pollination. 

IPM Practices: 
●     If planting into a field with a past history of infestations, use an in-furrow insecticide application to reduce damage to roots.

Chemical controls currently available:

Organophosphates: 
●     Chlorpyrifos (Lorsban 15G):   This product should be banded and incorporated to provide optimum control.   
Fairly expensive to apply this product.
●     Terbufos (Counter):   This product is highly toxic, however it is contained in an enclosed handling system.
●     Disulfoton (Disyston): Corn was removed from the product label in 2001.   Little, if any of this product was used 
during 2004.

Pyrethroid insecticides: 

●     Tefluthrin (Force 3G): Product should be banded and incorporated for optimum control.   Product is very expensive.

Non-organophosphate, non-carbamate, non-pyrethroid insecticides: 

●     Thiamethoxam (Crusier):   Very effective and economically priced.
●     Imidachloprid (Gaucho, Poncho): very effective.

Non-chemical pest management tools: 

●     Rotation or using newly developed resistant varieties may aid in control.   
●     Scouting will keep growers aware of population increases. 

 

Stalk borer  
(Papaipema nebris)

Stalk borer can be in greater numbers in no-till plantings. Larvae may feed on leaves but eventually they tunnel into most 
any large stemmed plant. Stalk borers are often observed in ragweed.   Larvae tunnel upwards severing leaves from 
below. Infested stalks are usually hollow and generally, healthy leaves soon die. Often tassels and leaves become damaged 
and suckers form. If infestation occurs when the plant is young, lodging may occur. Damage is usually sporadic but 
is commonly associated with border rows. 

IPM practices: 
●     Use herbicides to burn down overwintering weeds several weeks prior to planting.

Chemical controls currently available:

Organophosphates: 

●     Chlorpyrifos (Lorsban 4E, 15G):   The 4E formulation provides fair to good control if applied prior to tunneling.   Using 
this product could be extremely expensive.

Carbamates: 
●     Carbofuran (Furadan 4F): This product is highly toxic and has Danger as the signal word.   This product is 
extremely expensive.

Pyrethroids: 
●     Esfenvalerate (Asana XL):   inexpensive, provides excellent control if applied prior to tunneling.
●     Lambda-cyhalothrin (Warrior T): moderately priced.   Provides good control.
●     Cyfluthrin (Baythroid 2): this product is highly toxic and has Danger as the signal word. Inexpensive.
●     Permethrin (Pounce): very effective, if applied prior to tunneling.   Inexpensive. 



●     Zeta-cypermethrin (Mustang Max, Fury 1.5EC): very effective if applied during peak infestation and economical priced. 
  Has a 30-day PHI for grain and a 60-day PHI for forage.
●     NOTES: The best method of control is prevention with insecticide applications made in late mid to late July. 

Non-chemical pest management tools: 
●     Fall mowing of weeds surrounding field edges, reduces overwintering sites.
●     Spring mowing of weeds surrounding field edges.
●     Control weeds in crop or field the previous season

 

Japanese beetles (adult) 
(Popillia japonica)

The Japanese beetle, a member of the scarab beetle family. Adults emerge as early as mid May, but more commonly during a 
4 to 6 week period from early June through mid July. Highest populations occur the first 2 weeks in July. The adults feed 
on over 275 different kinds of shade and fruit trees, shrubs, flowers, small fruits, garden crops, and weeds throughout 
the summer. Japanese beetle adults feed on developing ears as well as they may eat flowers and chaff foliage, leaving only 
a lacy network of leaf veins. They also mate soon after emerging and deposit 40 - 60 eggs in small batches 2 - 3 inches 
deep, especially in damp soil of nearby lawns, golf courses and pastures.   The spherical eggs double in size within a few 
days and hatch in mid- to late-July. The grub stage beetles are a serious pest of the roots of corn, grasses, and shrubs. 
Many eggs and young larvae perish in extremely dry weather. The newly emerged cream colored larvae (grubs) with 
brown heads begin to burrow through the soil and feed on roots until cool weather of late October forces them into 
hibernation. Damage to root systems will occur for the most part during the fall/early winter period and then again in the 
early spring. As the temperature warms in March, the white grubs return in infested fields to the root area at almost 
ground level and begin feeding again. At this time they are much larger and more difficult to control. They complete 
feeding, then pupate (sleep and develop into an adult). One generation develops each year. 

IPM practices: 

●     Protect corn ear silk with insecticide applications because damage from Japanese beetles will make ears attractive to 
other insects as well as several fungi.

Chemical controls currently available for use: 

Carbamates: 
●     Carbaryl (Sevin   80S, XLR+): moderate to high cost depending on formulation and rate used.

Pyrethroids: 
●     Cyfluthrin (Baythroid 2): highly toxic has Danger as the signal word.   Inexpensive.
●     Zeta-cypermethrin (Mustang Max, Fury 1.5EC): inexpensive and provides excellent control.   Has a 30-day PHI for 
grain and a 60-day PHI for forage. 
●     Bifenthrin (Capture 2EC):   has a 30-day PHI. This product is fairly expensive. 
●     Zeta-cypermethrin (Mustang Max, Fury): inexpensive, provides excellent control.
●     Lambda-cyhalothrin (Warrior T):   moderately priced, provides excellent control. 

Non-chemical pest management tools: 
●     Do not plant in areas previously infested with Japanese beetles, especially sod.

 

Grasshoppers 
(various genera)

Full-grown grasshoppers range in length from 19 to 38 mm. The differential grasshopper is basically brownish-yellow or 
olive green with contrasting black markings. On the hind femur, these markings resemble chevrons. The redlegged 
grasshopper has a reddish-brown back, a yellow belly, and bright red hind legs. The twostriped grasshopper is greenish-
yellow with contrasting black or brown markings. It has two light color stripes which run from the head to the tips of the 
wings. They feed on the foliage of developing corn plants reducing energy that is transferred to developing ears.   
The differential and redlegged species are sporadically of economic concern in Tennessee forages, but can be a problem 
in corn. Damage is most severe when hot, dry weather slows the growth of nearby weeds and forage crops forcing these 
pests to other food sources.   Eggs hatch throughout April, May and June as soil temperatures rise and spring rains begin. 
The first nymph to leave the egg pod makes a tunnel from the pod to the soil surface through which the succeeding 
nymphs emerge. Nymphs feed and grow for 35 to 50 days, molting five or six times during this period. Development 
proceeds most rapidly when the weather is warm and not too wet. Most economically important grasshopper species 
complete only one generation each year. Redlegged grasshoppers, however, have at least two annual generations in Tennessee.



Chemical currently available for use: 

Organophosphates: 

●     Chlorpyrifos (Lorsban 4E):   Moderately toxic, low to high cost depending on rate used.

Carbamates: 

●     Carbofuran (Furadan 4F): highly toxic, high cost, provides excellent control.
●     Carbaryl (Sevin XLR, 80S): low to high cost depending on formulation and rate used.   Provides good to excellent control.

Pyrethroids: 
●     Esfenvalerate (Asana XL): provides excellent control. Low to moderate cost. Has a 21-day PHI.
●     Lambda-cyhalothrin (Warrior T): provides excellent control.   A moderate cost for this product.
●     Cyfluthrin (Baythroid 2): highly toxic, provides excellent control, low to moderate cost depending on rate used.
●     Permethrin (Pounce): inexpensive and provides excellent control.
●     Zeta-cypermethrin (Mustang Max, Fury 1.5EC): inexpensive and provides excellent control.   Has a 30-day PHI for 
grain and a 60-day PHI for forage.
●     Bifenthrin (Capture): has a 30-day PHI, moderately toxic.   Moderately to high cost of application depending on rate used.

Non-chemical pest management tools: 
●     Mow weedy areas at field edges, from spring to summer. Provides fair control.

 

OCCASIONAL FIELD CORN INVADERS

Tobacco budworm 
(Heliothis virescens)

Dispersing adults may arrive as early as May or as late as August due to the vagaries associated with weather; thus, 
their population biology is variable. The number of generations is usually three or four each year.   The life cycle can 
be completed in about 30 days. Eggs are deposited singly, usually on leaf hairs and corn silk. The egg is pale green when 
first deposited, becoming yellowish and then gray with time. The shape varies from slightly dome-shaped to a flattened 
sphere, and measures about 0.5 to 0.6 mm in diameter and 0.5 mm in height. Fecundity ranges from 500 to 3000 eggs 
per female. The eggs hatch in about three to four days. Upon hatching, larvae wander about the plant until they encounter 
a suitable feeding site, normally the reproductive structure of the plant. Young larvae are not cannibalistic, so several 
larvae may feed together initially. However, as larvae mature they become very aggressive, killing and cannibalizing 
other larvae. Consequently, only a small number of larvae are found in each ear of corn. 

Chemical controls currently available: 
●     Carbaryl (Sevin): has a 48-day PHI for grain or fodder. 
●     Methomyl (Lannate):   highly toxic with Danger as the signal word and a 48-hr REI.
●     Esfenvalerate (Asana): economically priced
●     Cyfluthrin (Baythroid): highly toxic with Danger as the signal word.
●     Zeta-cypermethrin (Mustang Max): economically priced, has a 30-day PHI.
●     Lambda-cyhalothrin (Warrior-T): mid-range priced
●     Permethrin (Pounce): economically priced
●     NOTES: Resistance could be an issue with continued use of all the above listed products with this pest.

Non-chemical pest management tools: 

●     Scouting
●     Bt-hybrids may provide some control

 

Corn Leaf Aphid 
(Rhopalosiphum maidis)

In hot, dry weather, aphids can quickly build up to large numbers, especially on supersweet varieties. Aphids rapidly 
reproduce forming large colonies.

Damage: Aphids rarely cause significant yield loss, but they can make ears unsightly and difficult to sell. Feeding by 
colonies of aphids causes mottling and discoloration of leaves. Heavy infestations may cause leaves to turn red or 
yellow, shrivel and die. It is most critical to control aphids during and after flowering. Heavy feeding also promotes release of 
a sugary substance known as honeydew. Honeydew soon becomes covered with a black sooty mold reducing photosynthesis 



of the plant. They may be observed just after emergence to late season. 

Chemical controls commonly used: 

●     Foliar insecticide applications applied in a timely manner are effective in controlling this pest.

Non-chemical pest management tools: 
●     Heavy infestations are generally observed in late planted sweet corn. Therefore, early planting or other cultural 
practices which speed crop development help prevent aphid problems.

 

Corn root aphid 
(Anuraphis maidiradicis)

The corn root aphid pierces roots with its needle-like mouthparts and extracts sap. As a result of aphids' feeding, the 
foliage soon develops a characteristic yellowish to reddish tinge. Heavily infested seedlings become stunted, rarely 
growing taller than 25 cm (10 inches). In addition to these symptoms, infested fields are likely to harbor many 
anthills; however, the presence of anthills does not necessarily imply infestation by the corn root aphid.   In most areas, 
the aphids overwinter as eggs deep within the ant nest. In late March or April, ants carry newly hatched nymphs to the roots 
of corn or weeds, particularly dock and smartweed. If corn seedlings are available, aphids are transferred to them either 
from the over-wintering nest or from weeds. Later the ants feed on the aphids' honeydew secretions. First-generation 
aphid nymphs feed on roots for 2 to 3 weeks before developing into wingless female adults. By-passing the egg-laying 
stage, these mature aphids soon give birth to 40 or 50 live nymphs. As summer approaches and temperatures increase, 
nymphs may mature in as few as 8 days. After several generations, winged female aphids often appear and fly to nearby 
fields, especially corn or cotton. After landing on anthills, they are carried to the roots by ants. Here the aphids continue to 
feed and reproduce as before until the approach of cold weather. In the fall, wingless male and female forms develop, mate, 
and are responsible for the production of overwintering eggs. These eggs are protected from the cold by the ants which 
carry them deep into their nests. The number of annual aphid generations varies greatly with latitude and 
environmental conditions. In no-till corn, 10 to 22 generations per year are possible.    
This is generally not a severe pest in Tennessee and therefore no controls are used.

Chemical controls commonly used: 
●     Pesticides are seldom needed.

Non-chemical pest management tools: 

●     Rotation, if needed.

 

Sap Beetles 
(Glishrochilus quadrisignatus)

Sap beetles are attracted to fermenting sugars and often arrive in large numbers at sweet corn ears that have been 
previously damage by birds or other insects. Generally, sap beetles are secondary pests which occur after infestation by 
corn earworms or other ear feeding pests.

Non-chemical pest management tools: 

●     Plowing under crop debris destroys overwintering and breeding sites. 
●     Tight, long-husked corn varieties are more resistant to earworms and therefore are less likely to become infested with 
sap beetles. 
●     Spray programs that control other ear feeding pests help reduce infestations by sap beetles.

 

Sugarcane beetle 
(Euetheola rugiceps)

This beetle burrows down along the side of the corn seedlings and begins to eat the stalk just above the base of the roots.   
It prefers areas where corn or sod has previously been grown in low, poorly drained, open fields. Eggs are laid in the 
fields during the early summer, and the white grubs emerging from them they may also feed on the dead and decaying 
plant residues which have accumulated in the field. They larvae mature in about 2 months.    The adults hibernate in 
the ground, emerging in late March or early April, or about the time corn is beginning to appear aboveground. 

Chemical controls currently used: 



●     No insecticides currently used are highly effective for this pest.   

Non-chemical pest management tools: 
●     Rotation into fields without a history of sod or corn, are effective in controlling this pest. 

Table 2. Estimated insect loss for field corn during 2004*.

Insect %   loss in grain corn % loss in Silage % loss in no-till Additional comments

Black cutworm
0.50 0.20 0.50 

Early season pest

Variegated cutworm n/a n/a n/a Occasional invader

Striped cutworm n/a n/a n/a Occasional invader

Seed corn maggot 0.10 Trace 0.50  

Corn earworms 1.00 1.00 1.00 late season pest

European corn borer 3.00 3.00 3.00 Mid-late season pest

Fall armyworm 1.00 0.05 1.00 late season pest

True armyworm 1.00 0.05 1.00  

Flea beetles Trace Trace Trace early to mid season

Corn rootworms 0.50 0.20 0.50 early season

Aphids (corn leaf) Trace Trace Trace mid-late season

Corn root aphid Trace Trace Trace  

Wireworms 0.10 0.10 0.10  

Sap beetles Trace Trace Trace  

Sugar cane beetles 0.50 0.10 0.50  

Grasshoppers 0.10 0.10 0.10  

Southwestern corn borer 2.50 1.50 2.50 Fairly aggressive pest in the past few years

Japanese beetle (adult) 1.50 0.50 1.50 Can reduce kernel development if high populations early in the season

White grubs 0.15 Trace Trace Generally only a problem when followed by sod or pasture areas

Common stalk borer 0.50 Trace Trace  

Western corn root worm 0.05 0.10 n/a  

Other insects trace trace trace  

Birds Trace n/a n/a Generally not a problem



Raccoon Trace Trace n/a Sweeter varieties have greater damage

Vole Trace n/a <0.1 Increasing problem in no-till

* Estimated % loss to entire crop grown during 2004.

 

Insecticides

Several products have label restrictions and individuals using these products should review the label prior to using 
any pesticide.   One restriction often observed on Accent and Beacon labels refers to the use of organophosphate insecticides. 
  Table 4, lists some of the commonly used insecticides and their restrictions.   Organophosphate insecticides (Counter 
15G, Lorsban 15G, etc.) should not be applied after making applications of Accent or Beacon herbicides.   Other 
restrictions often observed on pesticide labels includes restrictions pertaining to REI, PHI, feeding of grain or forage 
to livestock.   Producers are careful to observe these restrictions.   Table 3, lists the estimated amount of products used in 
field corn production during 2004. 

 
ORGANOPHOSPHATES

Chlorpyrifos (Lorsban 15G, 4E): The 15G and 4E formulations have a 24-hour REI.   The 15G formulation has Caution as 
the signal word, 28-day PHI, and is applied at the rate of 6.75 to 13.5 oz. per 1,000 row feet.   No more than 67 lbs of 15G 
per acre may be applied per season.   Applied as a band application or in-furrow.   The 4E formulation my be applied at the 
rate of   8 to 128 fl oz or 0.25 to   1.0 lb ai per acre.   Used to control corn rootworm larvae, cutworms, wireworms, 
billbugs, seed corn maggots, grubs, seed corn beetle, lesser corn stalk borer, flea beetle larvae, symphylans, 
armyworms, European corn borer, fire ants, and chinch bug. The 4E formulation is a restricted use pesticide and has 
Warning as the signal word applied at the rate of one-half to six pints per acre.   Pests controlled include; 
cutworms, symphylans, wireworms, billbugs, flea beetle larvae, grubs, seed corn maggots, seed corn beetle, lesser 
cornstalk borer, corn rootworm larvae, grasshoppers, chinch bugs, aphids, corn leaf beetles, European corn borer, 
common stalk borer. Higher rates are used for lesser cornstalk borer and corn rootworm larvae.   Cost ranges from $2.10 
to 4.21 per 1,000 row feet for the 15G formulation and ranging from $2.49 to 39.99 per acre per application for the 
4E formulation.

Methyl parathion (Methyl 4): has as 12-day PHI and is a restricted use pesticide which has Danger as the signal word.   It has 
a 4-day REI.   It is applied at the rate of 0.5 to 1 pint per acre or 0.25 to 0.5 lbs ai per acre per application. Applied to 
foliage near soil line and extending to tip of foliage.   Used to control climbing cutworms, armyworms, corn leaf aphids, 
fall armyworms, corn rootworm adults, stink bugs and grasshoppers.    Provides good to excellent control.   Extremely toxic 
to user.   Only to be used with an enclosed filtered cab. Cost ranges from $1.89 to 3.78 per acre per application.

Phorate (Thimet 20G): has a 30-day PHI.   Should not be grazed, harvested or used for forage 30 days after treatment.   It has 
a 48-hour REI, and is a restricted use pesticide with Danger as the signal word.   Used at the rate of 4.5 to 6 oz per 1,000 
row feet.   No more than 6.5 lbs formulation per acre is allowed.   Not to be used as an in-furrow treatment.   Product must 
be applied in a band over the row.   No more than one treatment per season may be applied.   Used to control flea beetles, 
corn rootworms, wireworms, white grubs, seed corn maggot, Chinch bug nymphs and seed corn beetles.   

Terbufos (Counter CR): has a 30-day PHI.   It has Danger as the signal word and a 48-hour REI.   Used at the rate range of 
4.5 to 6.0 oz per 1,000 row feet.   May be applied in a band or in-furrow.   No more than 6.5 lbs per acre per season may 
be applied.   Used to control corn rootworms, wireworms, whitegrubs, seedcorn maggots, corn flea beetles, thrips, 
symphylans, billbugs, seed corn beetles and various nematodes.   It also aids in suppression of cutworms, and the lesser 
corn stalk borer.   Product is labeled to control chinch bugs in other states.   Product generally contained in an 
enclosed applicator which greatly limits dermal and inhalation exposure. Cost ranges from $0.80 to 1.07 per 1,000 row feet 
or $13.94 to 23.30 per acre on a 30” row spacing.   

Disulfoton (Di-syston): Corn was removed from the product label in 2001.   It had a 48-hour REI and is a restricted 
use pesticide with Danger as the signal word.   Little, if any of this product was used during 2001.

Fonofos (Dyfonate II 20G): Product was discontinued by manufacturer. Previously used in field corn for various 
soil inhabiting insects. Little, if any was used by producers, only if remaining stocks were on the farm.

Malathion (Malathion 5, 8):   Warning is the signal word, it has a 12 hour REI and a 5-day PHI.   The 5E formulation may 
be applied at the rate of 1.5 to 2 pints per acre or 0.94 to 1.25 lbs ai per acre per application.   Used to control aphids, 
corn earworms, corn rootworm (adults), grasshoppers, sap beetles and whiteflies. Cost ranges from $4.44 to 5.93 per acre 
per application. 



NOTES: Organophosphate insecticides used with herbicides (Accent or Beacon) may cause plant injury when used at planting. 

 
CARBAMATES

Carbaryl (Sevin XLR, 80S, 50W): has a 48-day PHI for grain or fodder, 14-day for grazing, forage or silage. It has a 12-
hour REI and Caution as the signal word. Rates range from 1 to 2 lbs ai per acre per application. No more than 8 lbs ai or 
4 applications per acre per season may be applied.   Used to control, armyworms, chinch bugs, corn earworms, adult 
corn rootworms, fall armyworms, flea beetles, adult Japanese beetles, sap beetles, leafhoppers, cutworms, European corn 
borer, and Southwestern corn borer. Cost ranges from $2.98 to 5.96 for XLR formulation and cost ranges from $7.81 to 
15.63 per application per acre for the 80S formulation. 

Methomyl (Lannate 2.4LV): has a 21-day PHI for ears, 3-day PHI for forage and a 21-day PHI for fodder.   It has a 48-
hour REI.   It is a restricted use pesticide and has Danger as the signal word.   Rate ranges from 0.225 to 0.45 lbs ai per acre 
per application. No more than 2.25 lbs ai per acre per season or more than 10 applications per season may be applied.   Used 
to control earworms, armyworms, adult corn rootworms, flea beetles, aphids, and variegated cutworms.   Provides good 
to excellent control. Cost ranges from $5.19 to 10.38 per acre per application for LV formulation. 

 
PYRETHROID INSECTICIDES

Bifenthrin (Capture 2EC): has a 30-day PHI.   It has a 12-hour REI, is a restricted use pesticide and has Warning as the 
signal word. Rates range from 2.1 to 6.4 fl.oz or 0.033 to 0.10 lbs ai per acre per application. No more than 0.3 lbs ai per 
acre per season may be applied.   Used as a pre-plant-incorporated insecticide and as a foliar applied insecticide. Used 
to control black cutworms, white grubs, wireworms, seedcorn maggots, armyworms, and stalkborers when applied as a 
pre-plant treatment and used to control aphids cutworms, chinch bugs, stalk borer, corn earworm, corn rootworm 
adults, European corn borer, fall armyworms, flea beetle, grasshoppers, greenbug, adult Japanese beetle, sap beetle, stink 
bugs, webworms, and mites. Cost ranges from $6.79 to 20.71 per acre per application.

Cyfluthrin (Aztec 2.1G, Baythroid 2):   both products are restricted use pesticides. Baythroid has Danger as the signal word 
and a 12-hour REI and Aztec has Warning as the signal word and a 48-hour REI. Aztec is applied at the rate of 6.7 ounces 
per 1,000 row feet in a band or as an in-furrow application. No more than 7.3 lbs formulation per acre may be applied 
per season.   Baythroid rates range from 0.8 to 2.8 fl oz formulation or 0.013 to 0.044 lbs ai per acre per application with 
no more than two applications per acre per season. Cyfluthrin is used to control corn rootworm larve, cutworms, 
wireworms, seedcorn maggot, seedcorn beetle and white grubs. Cost is approximately $1.09 per 1,000 row feet for Aztec. 
  Cost ranges from $2.17 to 7.61 per acre per application for Baythroid.

Tebupirimphos (Aztec 2.1G):   is a restricted use pesticide which has both cyfluthrin 0.1% and tebupirimphos 2.0 %.   
Has Warning as the signal word and a 48 hr REI.   Applied at the rate of 7.3 lbs per acre at 30” row spacing.   Cost 
is approximately $1.09 per 1,000 row feet for Aztec or $18.98 per acre at a 30” row spacing.

Esfenvalerate (Asana XL 0.66): has a 21-day PHI.   It has a 12-hour REI and has Warning as the signal word.   Used at the 
rate of 2.9 to 9.6 fl.oz. or 0.015 to 0.05 lbs ai per acre per application. No more that 0.25 lbs ai per acre may be applied 
per season. Used to control true armyworms, black cutworms, chinch buts, corn earworms, corn leaf aphid, adult corn 
root worm, cutworms, flea beetles, grasshoppers, stalk borer, Southwestern corn borer, and European corn borer. Cost 
ranges from $2.18 to 7.24 per acre per application. 

Permethrin (Pounce 3.2): has a 30-day PHI use rate ranges from 4 to 8 fl oz per acre per application or 0.1 to 0.2 lbs ai per 
acre per application. No more than 0.6 lbs ai per acre per season may be applied.   It is a restricted use pesticide with Caution 
as the signal word and has a 12-hour REI. It is used to control European corn borer, armyworms, corn earworm, flea 
beetle, webworms, cutworms and stalk borers. Cost ranges from $2.57 to 5.14 per acre per application.

Tefluthrin (Force 3G): has a 0-day PHI and a 0-hour REI.   Is a restricted use pesticide which has Caution as the signal word. 
  Used at the formulation rate of 3 to 5 oz. per 1,000 feet of row.   Used to control Western, Southern and Northern 
corn rootworms, cutworms, seed corn maggot, seed corn beetle, lesser cornstalk borer, white grubs, and wireworms.   
This product should be band and incorporated to obtain optimum control of cutworms. This product suppresses chinch 
bugs, billbugs and red imported fire ants. Cost ranges from $0.85 to 1.42 per 1,000 feet of treated row or approximately 
$14.81 to 24.75 per acre.

Zeta-Cypermethrin (Mustang Max 0.8, Fury 1.5EC) has a 30 day grain PHI and a 60-day forage PHI.   It has a 12 hour REI, 
is a restricted use pesticide which has Warning as the signal word.    Use rate ranges of Mustang Max from 1.28 to 4.0 fl.
oz. formulation or 0.008 to 0.025 lbs ai per application per acre. Maximum seasonal rate is 16 fl.oz. formulation or 0.10 lbs 
ai per acre. Labeled for control of cutworms, corn earworm, European corn borer, corn root worms, green 
cloverworm, meadow spittlebug, adult sap beetles, adult Japanese beetles, grasshoppers, flea beetles, aphids, armyworms, 
and stalk borers.   Scouting is critical for stalk borer to obtain control using this product.   Cost ranges from $2.05 to 6.41 
per acre per application.

Lambda-cyhalothrin (Warrior T): has a 21-day PHI and a 24-hour REI. Applied at the formulation rate 0.66 floz or 0.005 lbs 



ai per 1,000 row feet.   No more than 0.09 lbs ai per acre per crop at planting and no more than 0.12 lbs ai per crop. 
Foliar applications may range from 1.92 to 3.20 fl oz formulation or 0.015 to 0.025 lbs ai per acre per application.   It is 
a restricted use pesticide which has Warning as the signal word.   Cost ranges from $1.42 at planting and $4.14 to 6.90 as 
a foliar application.

NOTES: Some pyrethroids are thought to be endocrine disruptors. 

 
NON-ORGANOPHOSPHATE, NON-CARBAMATE, NON-PYRETHROID INSECTICIDES

Carbofuran (Furadan 4F): has a 30-day PHI. It has a 48-hour REI and is a restricted use pesticide with Danger as the 
signal word. It is applied at the formulation rate of 2.5 fl oz per 1,000 row feet or 1 quart per acre at 40 inch row spacing 
or applied at the rate of 1 to 2 pints per acre. No more than 1 lb ai per acre per season may be applied to the foliage.   Used 
to control corn rootworms, flea beetles, seed corn maggots, wireworms, armyworms, first generation European corn 
borers, Southwestern corn borer or grasshoppers. Foliar application should not be made for seed corn.   Cost per acre 
per application ranges from $10.13 to 20.26. 

Spinosad (Tracer): is a naturalyte insecticide. It has a 1-day PHI for seed and a 7-day PHI for forage and 28-day PHI for 
grain or fodder.   It has a 4-hour REI and Caution as the signal word.   Rate ranges from 1 to 3 fl oz. per acre per 
application. No more than 0.28 lbs ai per acre per season may be applied.   Used to control European corn borer, 
fall armyworm, true armyworm, beet armyworm, corn earworm, and the Southwestern corn borer.   Cost ranges from $4.43 
to 13.26 per acre per application.

Thiamethoxam (Cruiser 5FS): is a neonicotinoid insecticide. It has a 0-day PHI and a 12-hour REI.   Material is applied at 
a rate to achieve between 0.125 and 0.80 mg per kernel.   (Each fluid ounce contains 17.7 grams of thiamethoxam). Caution 
is the signal word listed on the label.   Used to control wireworms, seed corn maggot, southern corn leaf beetle, chinch bug, 
flea beetles, white grubs, and suppression of cutworms.

Methoxyfenozide (Intrepid 2F): has a PHI of 21-days. It is classified as a diacylhydrazine insecticide. It has a 4-hour REI 
and Caution as the signal word.   Rate ranges from 4 to 8 fl oz formulation or 0.06 to 0.12 lbs ai per acre per application.   
No more than 64 fl. oz. per acre per season may be applied.   Used to control the European corn borer, true 
armyworm, Southwestern corn borer, and western bean cutworm.   

Imidachloprid (Gaucho 600, Poncho): has no PHI listed on the label; however it has a 12-hr REI. It has a use rate of 0.72 to 6 
fl oz formulation per 80,000 seed or 0.16 to 3.14 mg ai per kernel. Caution is the signal word. This product does not 
provide adequate in heavy corn rootworm infestations.   Applied to seed by seed company or approved seed treatment center. 
  Cost ranges from $3.50 to 7.00 per bushel treatment.

Table 3. Estimated Insecticide Usage in Field Corn during 2004

Insecticide Grain Silage

Chlorpyrifos (Lorsban 15G) 1%* 0%

Chlorpyrifos (Lorsban 4E) 3% 1%

Tefluthrin (Force 3G) 10% 0%

Cyfluthrin and Tebupirimphos (Aztec) trace 0%

Cyfluthrin (Baythroid) 0.5% 0%

Lambda-cyhalothrin (Warrior T) 2% 1%

Carbofuran (Furadan 4F) 1% 0.5%

Methyl Parathion (Methyl 4) 1% 1%

Carbaryl (Sevin) 1% 0.5%

Zeta-cypermethrin (Mustang Max) 40% 10%



Esfenvalerate (Asana XL) 10% 3%

Terbufos (Counter CR) 1% 0%

Phorate (Thimet) 0% 0%

Bifenthrin (Capture) 1% 0.5%

Permethrin (Pounce) 2% 1%

Malathion 1% 3%

Fonofos (Dyfonate) 0% 0%

Crusier 20% 10%

Poncho / Gaucho 60% 20%

Others trace trace

* Percent usage on entire acreage of field corn under 2004 production

Table 4. Insecticide restrictions of several products used in field corn production

Common name Trade name REI PHI NOTES

Chlorpyrifos Lorsban 15G 24hr -- No more than 13.3 lbs per acre per application

Lorsban 4E* 24hr 35-day 2-6pints per acre

Terbufos Counter CR* 48hr -- Should not be grazed or cut for forage for 30 days after treatment.   Not to 
exceed 6.5 lbs formulation per acre.

Tefluthrin Force 3G* 0-hr -- May be applied only once

Thiamethoxam Cruiser 5FS 12hr -- Applied by seed company

Imidachloprid Gaucho 600 12hr -- Applied by seed company

  Poncho 250, 1250 12hr -- Applied by seed company

Zeta-cypermethrin
Mustang Max*

Fury*
12hr

30-day grain

60-day forage
No more than 0.10 lbs ai per acre per season.

Esfenvalerate Asana* XL 12hr 21-day No more than 0.25 lbs ai per acre per season.

Spinosad Tracer 4hr
1 day grain

7 days forage
  

Phorate Thimet 20G* 48hr 30-day   

Bifenthrin Capture 2EC* 12 hr 30-day Do not graze in treated areas until 30-days after treatment. No more that 
0.3 lbs ai per acre per season may be applied. Warning



Cyfluthrin Baythroid 2* 12hr 21-days-grain or fodder, 0-day green No more than two applications per season or 0.175 lbs ai/acre/year.

Aztec* 2.1% 12hr --   

Tebupirimphos Aztec* 2.1% 12 hr    

Disulfoton Disyston 15G* NA NA No longer available

Lambda-cyhalothrin Warrior T* 24 hr 21-day Do not graze treated areas until 21-days after treatment or feed silage or 
fodder.   Do not feed grain for 1 day after treatment.

Methoxyfenozide Intrepid 2F 4hr 21-day   

Carbofuran Furadan 4F* 48hr 30-day Should not be applied to foliage for seed corn

Carbaryl Sevin XLR, 80S, 50WP 12hr 48-day for grain or fodder, 14-day for grazing 
or silage No more than 16 lbs per acre per season

Methyl parathion Methyl 4* 4-days 12-day Do not applied during pollen shed

Malathion malathion 12 hr 5-day   

          

* = Restricted use pesticide

 

Weed Control

Weed resistance to herbicides is one of the most important weed control issues facing producers.   The Agricultural 
Extension Service is encouraging producers to construct a weed management program in a way that does not repeatedly 
expose weed populations to herbicides that kill plants in the same way (same site of action).   Herbicide mode of action 
(MOA) describes how a herbicide inhibits plant growth. Placing herbicides into mode of action families provides a good 
frame work for understanding how a group of herbicides kills a plant. Herbicide site of action (SOA) describes the 
exact location within the plant where the herbicide binds. Subdividing the herbicide MOA families into their respective 
SOA properties can provide a clearer picture when constructing a resistance management plan. Classification of herbicides 
by MOA families and SOA subfamilies are provided on the following pages.

A significant percentage of the cocklebur and most of the Palmer amaranth populations in Tennessee are resistant to 
ALS inhibiting herbicides (Scepter, Pursuit, Canopy, Classic, Pinnacle, Harmony Extra, Beacon, Accent, Python, and 
Staple). The most recent example is the development of glyphosate-resistant horseweed (marestail) that now is a problem 
in most of West Tennessee. The main cause of this is that weed control programs on well over 10% of the corn acres 
relied exclusively on glyphosate over the last several years.    Losses due to weed infestation have been drastically reduced 
due to use of this new technology.   The predicted loss in Tennessee corn production is approximately 10% and could 
be greater if these tools were not available. 

Some general recommendations to avoid weed resistance are as follows: 

●     Rotate crops where possible.
●     Use cultivation and other cultural practices where possible.
●     Rotate to herbicides with different sites of action.
●     Use tank or package mixes containing herbicides with different sites of action.
●     Avoid sequential application of the same herbicide or herbicides having the same sites of action.

Tennessee is also concerned with the possibility of johnsongrass developing resistance to ALS-inhibitor herbicides like 
Accent, Beacon, Option and Steadfast. Should this occur, it would be devastating to no-tillage corn production systems 
so necessary for conservation compliance. This means that it is even more important that Tennessee insures the 
continued usefulness of those very beneficial herbicides.   While there are no reported cases of resistance 
johnsongrass populations developing to these herbicides to date, the possibility exists particularly in fields infrequently 
rotated out of corn. Producers may take steps to reduce the possibility:



1.  Rotate to soybeans or cotton and use a glyphosate or a POST grass herbicide.
2.  Use glyphosate on johnsongrass regrowth after grain or silage harvest.
3.  Use cultivation if applicable.
4.  Avoid sequential applications of Accent, Beacon, Option or Steadfast.

The heavy reliance on glyphosate for weed control in Tennessee makes it very likely that weeds other than horseweed 
will develop resistance. One by product however, of managing glyphosate resistant horseweed is that weed control 
programs are now utilized that expose all weeds in a field to herbicides with several different sites of action. This should 
at least help delay the development of glyphosate resistance in “new” weed species. 

 

Weeds

PRIMARY WEEDS

Some of the primary weeds which occur in Tennessee include: Johnsongrass, broadleaf signalgrass, Italian ryegrass, 
velvetleaf, cocklebur, morningglories, and various others.   Several weeds restricted to certain production areas and 
may become a problem include; burcucumber, honeyvine milkweed, and lambsquarter.  In no-tillage production marestail 
and morningglories may become a problem.   Also, Italian ryegrass and cheat have been observed as a problem in 
several production areas.   Ragweed can be a problem, however is spotted throughout the field corn production area.   
Tables 6,7, and 8, lists many of the herbicides which are currently used and responses of weeds when using these herbicides.

 
Johnsongrass  

(Sorghum halepense)

Johnsongrass is a warm-season perennial weed which reproduces from seeds and/or rhizomes.    

Control is accomplished using a well-planned program consisting of seedling control with pre-emergence herbicides, 
post-emergence herbicides for rhizome plants, and rotating with cotton or soybeans.   A virus tolerant variety is 
recommended in fields heavily infested with rhizome johnsongrass.

Chemical Controls:

●     Glyphosate (Roundup, various):   May be used in conventional or no-till production.   It is applied the previous fall 
when temperatures are 60F or greater and weeds are actively growing.

●     Gramoxone (Gramoxone, others): is a contact herbicide and normally only controls annual weeds. Other products are 
generally needed to obtain optimum weed control. 

●     Nicosulfuron (Accent): possible resistance, if sequential treatments are made. Proper timing of application is required to 
obtain optimum control.

●     Primisulfuron (Beacon): possible resistance, if sequential treatments are made.   Proper timing of application is required 
to obtain optimum control.

●     Formasulfuron (Option): possible resistance, if sequential treatments are made.
●     Nicosulfuron and rimsulfuron (Steadfast): possible resistance if sequential treatments are made.

In-no-till production:

Glyphosate, gramoxone as well as Axiom, Balance Pro, Define, Degree, Dual II Magnum, Harness, Outlook, 
Surpass, Topnotch and Prowl are commonly used.   Accent and Beacon are applied as a postemergent and both require 
proper timing of application to achieve optimum control.

Non-Chemical controls:

●     Use of Roundup Ready varieties, however requires use of Glyphosate, but reduces use of other classes of herbicides.
●     Use of Clearfield hybrids, however requires use of Lightning herbicide, but also reduces need for use of other 

herbicide chemistries.   Provides excellent control only on seedling johnsongrass.
●     Rotating with cotton or soybeans.

 
Italian or Annual Ryegrass 

(Lolium perenne L. ssp. multiflorum) 
and 

Cheat 
(Bromus spp.)



These two weeds are very difficult to control in no-till production, especially if planting occurs early in the season prior to 
May 1st.   Annual ryegrass and cheat are also difficult to control in no-till corn, particularly where planting is early (before 
May 1), when the weather is cool and wet, and high rates of nitrogen are applied prior to planting. 

Chemicals currently available for use:

●     Chemical control involves a two-step program.   Apply Gramoxone Max 32 zs./A), Touchdown or another 3 lb. ae/
gal formulation of glyphosate (32 ozs./A) or Roundup WeatherMax (22 ozs./A) one week to 10 days prior to planting, 
then tank-mix Gramoxone Max (32 ozs./A) with atrazine and a grass herbicide at planting. If early preplant application is 
not feasible, then apply Touchdown/others (48 to 64 ozs./A) or Roundup WeatherMax (32 to 43 ozs./A) plus atrazine and 
a grass herbicide at planting.   Always add a nonionic surfactant (0.25% by volume) with each application of Gramoxone 
Max. Steadfast or Accent can be used postemergence to control escaped ryegrass. 

●     Gramoxone (Gramoxone Max):   Is an inexpensive burndown product which kills upon contact. It is not systemic 
like glyphosate products.

●     Glyphosate (Roundup, Touchdown, others):   has systemic activity, does not provide control when temperatures are 60F 
or below.   Plants must be actively growing to provide optimum control.

●     Atrazine (Attrex, others): this product has several restrictions, however is inexpensive.
●     Nicosulfuron (50) / Rimsulfuron (25) (Steadfast 75WG):   also available as an atrazine pre-mixed material. Provides 

excellent control.
●     Nicosulfuron (Accent):   Some varieties may be sensitive.   Applied as a postemergent pesticide.
●     Primisulfuron (Beacon):   Provides excellent control.

Non-chemical pest management tools:

●     Rotation into areas with history low populations of this pest
●     Using Roundup-Ready hybrids, however glyphosate will be needed.

 
Broadleaf Signalgrass 
(Brachiaria platyphylla)

Broadleaf signalgrass is an annual grass which is often confused with large crabgrass, but is much more difficult to control 
with preemergent herbicides.   It is a prolific seed producer, is rapidly spreading, and is a serious weed in Tennessee 
corn production. This weed may become a serious pest if present especially during seasons of rainy weather following 
planting. Broadleaf signalgrass is very competitive with corn, and it is a prolific seed producer.   If not controlled in 
continuous no-till, a tremendous seed reserve can build on top of the soil and residue, making preemergence control difficult.   

A combination of a grass herbicide (Axiom, Balance Pro, Cinch, Define, Degree, Dual II Magnum, Harness, Outlook, 
Frontier, Surpass, or TopNotch) with atrazine or use a premix (if available) of one of the above with atrazine may provide 
good to excellent control.   Adding the full, labeled rate of atrazine will improve broadleaf signalgrass control. In 
troublesome fields, select the proper rate of the grass herbicide for your soil texture and organic matter content.   Early 
preplant application of the grass herbicide is discouraged due to problems with early-season breakthroughs.   Also in 
heavily-infested fields, producers are encouraged to spray the herbicides at planting, rather than apply them impregnated on 
dry fertilizer, due to superior performance of sprays compared to impregnated applications on this weed. Broadleaf 
signalgrass plants which escape can be controlled early with Accent, Option or Steadfast, but this application often is 
needed too early for optimum johnsongrass control in fields where both weeds occur.   Later escapes can be controlled 
with post-directed or hooded sprayer applications of Gramoxone Max. 

 Chemical currently available for use:

●     Flufenacet and metribuzin (Axiom): provides good control.
●     Isoxaflutole (Balance Pro): low to moderately priced. Provides good control.
●     Flufenacet (Define): provides excellent control
●     S-metolachlor (Dual II Magnum, Cinch): has a 24-hr REI, may not feed cattle in treated areas for 30-days until after 

treatment.   Provides good control.
●     Dimethenamid (Outlook / Frontier): provide partial control or suppression of this weed.
●     Acetochlor (Surpass / Topnotch / Harness / Degree): provides good control.
●     Imazapyr and imazethapyr (Lightning): must use Clearfield hybrids, has a 45-day PHI for silage.

NOTES: The above products should be mixed with a grass herbicide and atrazine should be used with one of the above. 
In heavily infested fields producers are encouraged to make applications at planting to provide superior control.

●     Nicosulfuron (Accent): moderate cost, some varieties may be sensitive.
●     Foramsulfuron (Option): low ai per acre, difficult to find material at retailer.
●     Nicosulfuron and rimsulfuron (Steadfast): convenient formulation, inexpensive. Provides excellent control.

Notes:   Producers should rotate with other methods of production to reduce chances of developing ALS resistant weeds.



Non-chemical controls:

●     Clearfield Corn and Roundup Ready Corn systems have performed well on broadleaf signalgrass, however other Roundup 
and Lightning may needed for control of this target pest. 

●     Producers should consider rotating heavily infested fields with soybeans to improve control. 

 
Cocklebur 

(Xanthium strumarium)

Cocklebur is an annual weed which reproduces by seed.   The seed pods are ¼ to ½ inch in length oval to oblong, 
hooked prickles, two curved spines at tip.   The characteristics of the seed, allows it to be moved by human and/or 
vertebrate pests easily.   

Chemical Controls available for use:

●     Atrazine (various): provides fair control, inexpensive. Do not graze or feed forage from treated areas for 21 days 
following application.

●     Imazapyr and Imazethapyr (Lightning): provides excellent control, however requires Clearfield hybrids.
●     Nicosulfuron and rimsulfuron (Steadfast): provides good   to excellent control
●     Bentazon (Basagran): provides good   to excellent control, control limited to only a few species. 
●     Bromoxynil (Buctril): provides good to excellent control on cocklebur and morningglories, provides good control 

on jimsonweed, smartweed, velvetleaf and lambsquarter, however provides limited control on other weed species. 
●     Mestrione (Callisto): provides good control, moderately priced. 
●     Diflufenzopyr and dicamba (Distinct): Provides excellent control
●     Prosulfuron and primisulfuron-methyl (Exceed): Provides good to excellent control.
●     2,4-D (various): Provides excellent control, inexpensive
●     Carfentrazone-methyl (Balance Pro): provides fair control
●     Primisulfuron (Beacon): Provides excellent control.
●     Nicosulfuron (Accent): Provides excellent control.
●     Diglycolamine (Clarity): Provides excellent control. Drift of this product is a concern.
●     Formasulfuron (Option): may cause temporary injury if organophosphates have been applied and organophosphates should 

not be applied if Option has been appplied.
●     Glyphosate (Roundup): Excellent, however requires Roundup Ready hybrids. 

Non-chemical pest management tools:

●     Roundup Ready variety, however products containing glyphosate are needed.

 
Burcucumber 

(Sicyos angulatus)

Burcucumber is a summer annual which has tendrils that aid the plant in climbing. The leaves are usually five-
lobed, occasionally three-lobed and alternate along the stems. A noticeable feature of the plant is the sticky hairs that 
are present on the stems and leaves. The fruit of burcucumber is produced in clusters and covered with stiff spines. Each 
fruit produces a single seed. The plant is sensitive to frost and will die after the first fall frost.

Chemical controls currently available:

●     Diglycolamine salt (Clarity): provides good control, drift is a concern
●     Prosulfuron and primisulfuron-methyl (Exceed): provides good control
●     Diflufenzopyr and dicamba (Distinct): provides good control, drift would be a concern.
●     Primisulfuron (Beacon): provides good control, material is less costly than Accent, however is still costly.
●     Nicosulfuron (Accent): provides good control, fairly costly for this material. Fairly expensive.
●     Nicosulfuron, rimsulfuron (Steadfast): provides good control
●     Nicosulturon, rimsulfuron, and Atrazine (Steadfast ATZ): provides good control and provides a broader spectrum of 

weed control with atrazine added.   Can not be used in some areas due to atrazine content.
●     Bromoxynil (Buctril): provides good control. Provides control on a limited number of weeds.

Non-chemical controls:

●     Plant earlier to reduce favorable environment for burcucumber
●     Narrow row spacing reduces light required for optimum growth

 
Goosegrass 



(Eleusine indica)

Goosegrass, a warm season annual grass, develops in leafy, commonly reclining, tufts. Goosegrass is a prolific seeder and, 
in most cases, has three to seven fingerlike racemes on a single stem. Often, 15 to 20 stems are produced by a mature plant 
and as many as 50,000 seed can be produced by a single plant. Once goosegrass becomes established, annual reinfestations 
are likely to occur.   Goosegrass has a strong, extensive root system and readily invades hard, compacted soils found in 
high traffic areas. Goosegrass emergence from seed begins as early as late April. Emergence continues throughout the 
summer months. Plants are usually killed by the first frost in the fall.

Chemical controls currently available:

●     Flufenacet and metribuzin (Axiom): normally mixed with atrazine
●     Isoxaflutole (Balance Pro): normally mixed with atrazine
●     S-metolachlor and atrazine (Bicep II Magnum): is pre-mixed with atrazine
●     Flufenacet (Define): normally mixed with atrazine
●     Acetochlor (Degree, Degree Xtra): Degree Xtra is pre-mixed with atrazine
●     Dimethenamid and atrazine (Guardsman Max): 
●     Acetochlor (Harness, Harness Xtra): Harness Xtra is pre-mixed with atrazine.
●     Pendamethalin (Prowl): may be used on other crops (soybeans) 

Notes: the products listed above are normally mixed with atrazine to obtain optimum control.

Non-chemical pest management tools:

●     Cultural practices that promote vigorous corn growth and maintain a complete canopy will aid to keep goosegrass 
populations to a minimum. 

 
Barnyardgrass 

(Echinochloa crus-galli)

Barnyardgrass is a summer annual grass that germinates from seeds from late winter or early spring throughout the 
summer. Stems of young barnyardgrass plants often grow outward along the ground before turning upward. Stems are 
flattened near the base. This weed is the only common summer grass that has no hairs or membranes at the collar region 
and lacks a ligule. 

Chemical controls:

●     Glyphosate (Roundup): provides good control, can be used prior to planting if weather permits or as a post emergent 
if Roundup Ready hybrids are used.

●     Paraquat (Gramoxone Max): provides good control. Used as a burndown the prior year or in the spring prior to planting.
●     Flufenacet and metribuzin (Axiom): Provides excellent control
●     Isoxaflutole (Balance Pro): Provides excellent control, moderate to high cost.
●     S-metholachlor (Bicep II Magnum, Cinch): Provides excellent control
●     Flufenacet (Define): Provides excellent control
●     Acetochlor (Degree, Fultime): Provides excellent control, both are restricted use pesticides if mixed with atrazine.
●     Dimethenamid and atrazine (Guardsman Max): Is a restricted use pesticide. Provides excellent control various weed species.
●     Acetochlor and atrazine (Harness Xtra): a pre-mix which provides excellent control
●     Simizine (Princep): provides good control

Non-chemical pest management tools:

●     Cultural practices that promote vigorous corn growth and maintain a complete canopy will aid to keep 
barnyardgrass populations to a minimum. 

 
Broadleaf weeds (Various weeds) 

Perennial Broadleaf Control

Conventional plowing and disking for one year may give the best control of tough perennials such as honeyvine 
milkweed, trumpetcreeper, horsenettle, pokeweed and wild sweetpotato or bigroot morningglory.   The roots should 
be chopped up by plowing and disking.   A follow up application of Banvel, Clarity or Distinct overtop when weeds are four 
to six inches tall or in early vining stage provide excellent control. 

Chemical controls:

●     Atrazine (various): often packaged in pre-mixes, inexpensive alone, provides good to excellent control on many 



broadleaf weeds and grasses.   Should not be applied in areas where runoff is a concern. Do not graze or feed forage 
from treated areas for 21 days following application.

●     Dicamba (Banvel 4EC):   Some hybrids may be sensitive to dicamba. No more than 1.5 pints formulation per acre per 
season may be applied. Good to excellent control for vining weeds.   Usually needs to be mixed with other products 
for optimum control of various weeds. 

●     Diglycolamine salt (Clarity 4):   no more than two applications per season allowed.   Other products are needed to 
obtain optimum weed control of all weeds.

●     Diflufenzopyr and dicamba (Distinct): provides excellent control of several broadleaf weeds.   Should not be tank mixed 
with Lorsban, permethrin or Warrior T insecticides.

●     2,4-D (various): controls various broadleaf weeds.   Should be mixed with other products to provide optimum control of 
other weeds which may be present.

●     Glyphosate (Roundup, others): extremely low cost, must have Roundup Ready hybrids or use product fall of the previous year.

Non-chemical controls available for use:

●     Use of Roundup Ready varieties, however requires use of Glyphosate, but reduces use of other classes of herbicides.
●     Disking / plowing deep aids in control

 

Weed Control and Herbicides

The most commonly used herbicides in Tennessee field corn production  include; gramoxone, glyphosate, 
atrazine, metolachlor, S-metholachlor, pendimethalin, Steadfast, 2,4-D, dicamba, Beacon, Accent, Clarity and 
Imazethapyr / Imazapyr (Lightning).  

Herbicides

Herbicides that are used in field corn production include products applied as a burndown, pre-emergent, and/or post-
emergent.  Burndown herbicides may be applied the fall prior to planting or several weeks before planting in the Spring.  
Pre-emergent herbicides are applied prior to the target pest or the crop appearing from the soil.  Often these products may 
be applied prior to planting and incorporated in the top few inches of the soil profile.  Post-emergent herbicides are 
applied after the crop and/or weed has emerged.  Many of the products commonly available are listed below.  Other 
weed control methods include using corn hybrids which are resistant to certain herbicides.  An estimated 16% of all field 
corn was planted in modified corn varieties which are resistant to damage caused by several of these herbicides.  
These modified hybrids contain genes resistant to products containing glyphosate (Roundup, Lightning and/or Liberty.     

I) Amino Acid Synthesis Inhibitors

            A) ALS/AHAS Inhibitors

                        1) Imidazolinones

•       Imazapyr 0.028 & Imazethapyr 0.084 (Lightning 70DG): Applied at the formulation of 1.28 oz or 0.056 lbs ai per 
acre.  This product has Warning as the signal word and a 12 hour REI.  Cost is $15.42 per acre.  Do not apply within 45 days 
of silage harvest. Applied overtop in Clearfield corn from the spiking stage up to 20" tall corn. Good control of annual 
grasses, seedling johnsongrass, cocklebur, morningglory, pigweed and sicklepod. Does not provide residual control 
of cocklebur and other large seeded broadleaf weeds. Always add crop oil concentrate (1 gal./100 gal.) or nonionic 
surfactant (1 qt./100gal.) of spray mix. Do not make more than one application of Lightning per season. Should not be 
used Counter 15G insecticide when Lightning will be applied to IT hybrids. Counter 20 CR (banded) may be used. 
Lightning can be tank mixed with Atrazine or Distinct to broaden weed control. When tank mixing Lightning with Distinct, 
do not use crop oil concentrate. Used on Clearfield hybrids only. Do not apply Liberty within 60 days of harvesting corn 
forage and within 70 days of harvesting corn grain and corn fodder.

                        2) Triazolopyrimidines (sulfonanilides)

•       Flumetsulam (Python 80WDG): applied at the formulation rate of 1 oz per or 0.05 lbs ai per acre.  This product has a 12 
hr REI and Caution as the signal word.  It is used for broadleaf weed control.  Cost per acre is $9.80 per application.  A 
grass herbicide must be used with Python to obtain control of any grasses which may be present.  Python is normally applied 
in areas where atrazine may not be used and is often applied with a recommended grass herbicide preemergence.  If 
soybean flexibility is not needed, Degree, Harness, Surpass or TopNotch may be mixed with Python.  Escaped weeds 
are treated with appropriate postemergence herbicides.  Possible resistance with continued use of this product.

•       Flumetsulam 0.185 and Clopyralid 0.5 (Hornet 78.5 WDG): applied at the formulation rate range of 1.6 to 4 oz or 0.12 
to 0.29 lbs ai per acre. This product has a 48-hour REI and Warning as the signal word.  Hornet should not be applied as 
a postemergence if corn was previously treated with Counter or Thimet, severe crop injury may result. Application to 
corn previously treated with other organophosphate insecticides such as Lorsban, Aztec or Dyfonate may cause temporary 



crop injury. Hornet should not be applied within 10 days of application of a foliar organophosphate insecticide.

3) Sulfonylureas

•       Nicosulfuron (Accent DF): applied at the formulation rate of 0.67 oz or 0.031 lbs ai per acre.  This product has a 4-
hour REI and Caution as the signal word.  Cost is $23.42 per acre.  Is a postemergent herbicide which controls, 
foxtail, broadleaf signalgrass, seedling and rhizome johnsongrass, jimsonweed, smooth pigweed and various others.  Some 
non-imidazolinone varieties may be sensitive if previously treated with Counter insecticide. Possible resistance if 
sequential applications are made using this product.

•       Nicosulfuron and Rimsulfuron (Steadfast):  Is a dry flowable herbicide with formulation 0.5% nicosulfuron and 
0.25% rimsulfuron.  Applied at the rate of 0.75 oz or 0.047 lbs ai per acre. Cost is $16.35 per acre per application.  This 
product has Caution as the signal word and a 4-hr REI.  Should not be applied to corn taller than 20 inches or exhibiting 7 
or more collars, whichever is the more restrictive. Always add crop oil concentrate at 1 gal. per 100 gallons of spray mix or 
a nonionic surfactant at 1-2 qt. per 100 gallons of spray mix. The label recommends the addition of liquid nitrogen (28% N at 
2 qt./A; 10-34-0 at 1 qt./A). Should not be applied to corn previously treated with Counter 15G, or Counter 20CR 
(in-furrow). Injury may occur when Steadfast is applied to corn previously treated with soil applied Dyfonate, 
Lorsban, Thimet, or Counter 20CR T-banded. Do not graze or feed forage, hay, or straw from treated areas to livestock 
within 30 days.  Possible resistance if sequential applications are made with this product.

•       Nicosulfuron , Flumetsulam, Clopyralid and Rimsulfuron (Accent Gold 83.8F):  It is composed of 5.4% nicosulfuron 
and rimsulfuron, 15.9% flumetsulam, and 51.4% clopyralid.  Applied at the formulation rate of 2.9oz or 0.15 lbs ai per 
acre. Warning is the signal word with at 48-hr REI.  This formulation has been difficult to obtain from retailers, however 
would expect it to cost more than Accent by itself.

•       Primisulfuron (Beacon): Applied as a postemergent herbicide at the formulation rate of 0.76 oz or 0.0.356 lbs ai per 
acre.  This product has a 12 hour REI and Caution as the signal word.  Cost is $20.82 per acre.  Controls, broadleaf 
signalgrass, seedling and rhizome johnsongrass, jimsonweed, smooth pigweed and various others. Crop injury may occur 
to other crops if dry weather conditions occurred the season when product was applied. Do not graze or feed forage 
from Beacon treated corn to livestock within 30 days after application. Do not harvest silage within 45 days after 
application.  Possible resistance if sequential applications are made using this product.

•       Prosulfuron and primisulfuron-methyl (Exceed): contains 28.5% of each product per pound of formulation. Applied at 
the formulation rate of 0.8 to 1 oz or 0.05 to 0.0625 lbs ai per acre. Only one application per cropping season allowed. 
Applied as a postemergent herbicide when plants are between 4 to 30 inches in height.  Do not graze or feed forage 
from Exceed treated crops to livestock until 30 days after application. Do not harvest silage until 40 days after application.

•       Foramsulfuron (Option 35):  applied at the formulation rate range of 1.5 to 1.75 oz or 0.033 to 0.038 lbs ai per acre. 
This product has a 12-hr REI and Caution as the signal word.  Provides control of annual, perennial grasses and 
broadleaf weeds.  Should not be used with the organophosphate insecticides: Counter, Dyfonate, and/or Thimet or plant 
injury may occur.  Temporary injury may occur if Lorsban insecticide is used as a soil application.  Applicators should 
not apply organophosphate insecticides for 7-days after Option applications. Do not apply Option within 45 days of 
harvesting corn forage. Do not graze within 45 days of an Option application.  Possible resistance if sequential applications 
are made using this product.

•       Halosulfuron (Permit 75WDG): Applied at the formulation rate range of 0.67 to 1.33 oz. or 0.031 to 0.62 lbs ai per 
acre. This product has a 12-hr REI and Caution as the Signal word.   Cost ranges from $11.02 to 21.87 per acre.  
Applied overtop to control cocklebur, common ragweed, velvetleaf and yellow nutsedge.  Weak on sicklepod 
and morningglory.  Add surfactant or crop oil (See label).  May be tank-mixed with Accent or Beacon for 
johnsongrass control.  Also available as a premix with dicamba (Yukon). Following application to foliage, allow 30 days 
before grazing domestic livestock, harvesting forage, or harvesting silage. 

•       Rimsulfuron and Thiofensulfuron-methyl (Basis): It is composed of 50% rimsulfuron and 25% thiofensulfuron-methyl.  
It has Caution as the signal word and a 4-hr REI. Applied at the formulation rate of 1/3 to ½ oz or  0.020 to 0.023 lbs ai 
per acre. Cost ranges from $5.87 to 8.81 per acre. It controls annual grasses and some broadleaf weeds.  It should not 
be applied to corn grown for seed.  $17.62/oz, May cause injury to early maturing hybrids.  May be used as a burndown 
or preemergent herbicide.  Basis Gold is a restricted use pesticide which is premixed with atrazine.

            B) ESPS Synthase inhibitor

                        1) Glycines

•       Glyphosate (Roundup, Roundup Ultra, Roundup WeatherMax various):  Applied at the rate range of 0.75 to 1.5 lbs ai 
per acre.  Generic formulation is applied at the rate of 2-3 pints per acre at a cost of the formulation of $4.76 to $7.13 per 
acre per application. This product is slightly toxic and has Warning as the signal word and a 12-hr REI. Touchdown is used 
at the rate of 32 to 64 floz per application or 0.75 to 1.5 lbs ai per application. It is systemic, however in some areas of 
West Tennessee, marestail or horseweed has been reported to be resistant to this product.  Must be applied when plants 



are actively growing and when temperatures exceed 60 degrees F.    For Roundup Weathermax broadcast 
postemergence treatment areas should not be harvested or fed treated vegetation for 8 weeks following application 
unless otherwise specified.

            C) Glutamine Synthetase Inhibitor

                        1)  Phosphoric Acids

•       Glufosinate (Liberty, Ignite): Liberty 1.67 is applied to the weed foliage and is translocated which interferes with 
normal plant amino acid synthesis and inhibits glutamine synthetase. This product contains 1.67 lbs ai per gallon.  It is 
applied at the formulation rate range of 16 to 28 oz or 0.21 to 0.37 lbs ai.  Cost ranges from $9.35 to 13.63 per acre.  It is 
more effective against grasses than broadleaf weeds, and is considered to be nonselective foliar compound with no soil 
activity. It penetrates rather slowly, thus rainfall shortly after application can reduce effectiveness.  May only be used 
on Liberty-Link hybrids.   Ignite is used as a burndown, applied prior to planting no-till corn production.  It is applied at 
the formulation rate range of 32 to 40 oz or 1.67 to 2.09 lbs ai per acre.  Cost ranges from $8.97 to 11.22 per acre.  It may 
be applied the previous fall or in the early spring, usually two weeks prior to planting.  Thorough spray coverage is essential 
for optimal performance.  Ground application requires a minimum of 15 gallons of water/acre.  Dense weed canopies 
require 20 to 40 gallons per acre.   Both formulations have the signal word Warning and the product has a 12-hr REI.

II) Cell Membrane Disruptors

            A) Photosystem I Electron Diversion

                        1) Bipyridyliums

•       Paraquat (Gramoxone Max 3L/Extra): Applied at the formulation rate of 1.3 to 2.7 pints per acre or 0.67 to 1.40 lbs ai 
per acre.  This product is highly toxic with Danger as the signal word on the label and is a restricted use pesticide.  
Normally used in no-tillage field corn production systems as a burndown.  Gramoxone Max costs approximately $5.97 to 
9.55 per application per acre. Fairly inexpensive.  Is a burndown herbicide which has no systemic activity, usually does 
not provide adequate control of perennial weeds. Product must not be sprayed with wind speeds are high enough to cause 
drift to adjacent crops.  Applied as a pre-plant product.  If applied as a directed material, it should be shielded or hooded not 
to come in contact with the plant.  As a directed spray it is applied at the rate of 0.25 to 0.5 lbs ai per acre per application.  
Cost for a directed application would range from $3.28 to 6.27 per acre per application.

            B) PPO inhibitors

                        1) N-Phenylphthalides

•       Flumiclorac (Resource 0.86E):  Applied at the formulation rate of 4 oz or 0.03 lbs ai per acre.  Cost is $5.32 per acre 
per application. This product has Warning as the signal word and a 12-hr REI.  Resource is applied overtop of corn from the 
2-leaf through 10-leaf stages for control of velvetleaf.  Add crop oil concentrate at the rate of 1 pt./A.  May be tank-mixed 
with Accent, Atrazine, Clarity or 2,4-D.  Crop oil concentrate or any other adjuvant should not be used when tank-mixing 
with Clarity.  With 2,4-D tank-mixes, restrict overtop applications to corn no taller than 8 inches.  For 2,4-D ester, do not 
add any adjuvant.  For 2,4-D amine, add nonionic surfactant at 0.25% by volume. Do not graze animals on green forage or 
use as feed less than 28 days after Resource application.

                        2) Triazolinone

•       Carfentrazone-methyl (Aim 2EC, 40DF):  EC formulation applied at rate range of 0.8 to 1.6 oz or 0.0125 to 0.025 lbs ai 
per acre.  DF formulation applied at the rate of 0.5 oz or 0.008 lb ai per acre.  Used as a postemergent herbicide. Cost 
ranges from $4.66 to 9.31 per acre per application.  This product has Caution as the signal word and a 48-hr REI.   This 
product is generally used as a postemergent herbicide for several broadleaf weed species.  Areas treated with Aim have a 
12-month waiting period for crops not listed on the label.

 

III) Pigment inhibitors

A) HPPD Inhibitor (inhibits 4-hydroxyphenyl-pyruvate-dioxygenase)

1) Isoxazoles

•       Isoxaflutole (Balance Pro 4):  For other soils with less than 1.5% organic matter, do not exceed 2.76 oz. 4L or 0.094 lbs 
ai on medium textured soils; or 3.0 oz. 4L on fine textured soils. See label for specific rates for your soil. Do not exceed 1.5 
qt./A of Atrazine 4L with any rate of Balance.  Active ingredient may range from 0.047 to 0.094 lbs ai per acre per 
treatment.  Cost ranges from $10.17 to 20.34 per acre per application.  This product has Caution as the signal word and a 12-



hr REI.  This product is a restricted use pesticide.  Applied as preemergent to control annual grasses and several 
broadleaf weeds. Excellent control of pigweeds and velvetleaf. Corn must be planted at least 1.5 inches deep. Corn seed 
must be completely covered with soil and furrow firmed. Do not apply on coarse soils (sand, loamy sand, sandy 
loam) containing less than 1.5% organic matter. Crop injury may be noted on eroded hill sides, clay knolls, or other areas 
of coarser or low organic matter soils. If the water table is less than 25 ft. below the surface, do not use on loamy sands or 
sand surface soil and subsoils with less than 2% organic matter in the upper 12 inches.  

2) Callistemones

•       Mesotrione (Callisto 4L): applied at the formulation rate of 3 oz or 0.094 lbs ai per acre. Cost is $12.56 per acre.  
This product has Caution as the signal word and a 12-hr REI.  Generally applied overtop of corn up to 12 inches tall. It is 
often applied with atrazine.  (Note: Without atrazine, Callisto may be applied to corn up to 30 inches tall). It provides 
good control of cocklebur, pigweed, and several other weeds. Crop oil concentrate at 1 gal./100 gal. of spray mix and UAN at 
a rate of 2.5% v/v or AMS at a rate of 8.5 lbs/100 gal should be used. Do not use methylated seed oil (MSO) or MSO 
blend adjuvants. Do not apply postemergence if corn has been previously treated with Counter or Lorsban insecticides. 
See label for other insecticide precautions. Do not apply to popcorn, sweet corn, or ornamental corn. Callisto may be 
tank-mixed with Accent, Accent Gold, Basis, Basis Gold or Steadfast for grass control. Do not harvest forage, grain, or 
stover within 45 days after application.

IV) Seedling Growth Inhibitors

A) Shoot Inhibitors

            1) Chloracetamides

•       S-metolachlor (Dual II Magnum 7.64E, Cinch 7.65): applied at the rate of 0.8 to 1.67 pints formulation or 0.78 to 1.56 
lbs ai per acre.  It has Caution as the signal word and a 24 hour REI.  Cost ranges from $11.00 to 22.96 per acre per 
application. Atrazine is often applied with this product to provide a broader spectrum of weed control. Used as a 
preemergent in conventional and no-till to control grass and broadleaf weeds.  For all applications to corn, do not graze or 
feed forage from treated areas for 30 days following application.

•       S-metolachlor and atrazine (Bicep II Magnum): it has a 24 hr REI and a PHI. It inhibits VLCFA synthesis and is 
considered a substituted amide herbicide.  Product contains 3.1 lbs atrazine and 2.4 lbs S-metolachlor per gallon 
formulation. Applied at the formulation rate range of 1.3 to 1.6 quarts per acre. Cost of this product ranges from $15.67 
to 18.08 per acre.  This product is a restricted use pesticide which has Caution as the signal word and a 24-hr REI. Used 
to control most annual grasses and broadleaf weeds in field corn.

•       Acetochlor (Degree 3.8, TopNotch 3.2, Surpass 6.4): is a restricted use pesticide due to oncogenicity. Degree 
is microencapsulated formulation which may be applied at the rate of 1.75 to 4.25 pints or 0.83 to 2.0 lbs ai per acre. 
TopNotch may be applied at the rate of 2.5 to 3.0 quarts or 2 to 2.4 lbs ai per acre. Surpass may be applied at the 
formulation rate range of 1.5 to 3.75 pints. Used as a preemergent in conventional and no-till for grass and broadleaf 
weed control. 

•       Acetochlor and atrazine (FulTime, Degree Xtra): inhibits VLCFA synthesis.  Fultime contains 2.4 lbs acetochlor and 
1.6 lbs ai atrazine per gallon formulation. Degree Xtra contains 2.7 lbs acetochlor and 1.34 lbs atrazine ai per gallon 
of formulation.  Both formulations are restricted use pesticides. Each product is difficult to obtain in the retail market.  
Both have Caution as the signal word and a 12-hr REI.

•       Acetochlor and atrazine (Harness 7, Harness Xtra): Harness contains 7 lbs per gallon acetochlor and Harness Xtra 
contains 4.3 lbs acetochlor and 1.7 lbs atrazine per gallon.  Both are restricted use pesticides.  Acetochlor is applied at 
the formulation rate range of 1 to 2.5 pints or 1.5 to 2.22 lbs ai per acre.  Cost ranges from $5.00 to 12.5 per application 
for Harness Xtra.  Harness alone has Warning as the signal word and Harness Xtra has Caution as the signal word.  Both have 
a 12-hr REI. Harness alone is more difficult to obtain.  Possible resistance if sequential applications are made using this product.

•       Alachlor (Lasso): Is a restricted use pesticide with Danger as the signal word.  It has a 12-hr REI.  Applied at 
the formulation rate of 2.5 to 4 quarts or 2.5 to 4 lbs ai per acre.  Used to control various annual grasses and annual 
broadleaf weeds.  Cost ranges from $16.09 to 25.75 per acre.  Alachlor 2.5 and atrazine 1.5 (Bullet, Lariat): is a restricted 
use pesticide.  Bullet has Caution and Lariat has Warning as the signal word and both have a 12-hr REI.  May not graze 
treated field for 60-days after application.  Applied at the formulation rate of 2.5 to 4.5 quarts or 2.5 to 4.5 lbs ai per acre.  
Cost ranges from $13.51 to 24.32.  An increased rate is required for soils containing greater amounts of organic matter.  Do 
not graze treated area or feed treated forage to livestock for 21 days following application.

•       Dimethenamid-P (Outlook 6E):  Applied at the formulation rate of 12-21 fl oz or 0.56 to 0.99 lbs ai per acre. Has a 12-
hr REI and Warning as the signal word.   This product has been difficult to obtain through the retail market in Tennessee.  
Corn may be grazed or fed to livestock 40 days or more after application.

2) Oxyacetamides



•       Flufenacet (Define 60DF): Define is used at the formulation rate range of 12-21 oz or 0.45 to 0.8 lbs ai per acre.  
This product has Warning as the signal word and a 12-hr REI.  It inhibits VLCFA synthesis and is considered a 
substituted amide herbicide. Used as a preemergent in conventional and no-till to control grass and broadleaf weeds. Atrazine 
is often used with this product.  

B) Microtubule Assembly Inhibitors

            1) Dinitroanilines

•       Pendimethalin (Prowl 3.3EC, others): is a dinitroaniline herbicide which inhibits microtubule assembly. Formulation 
rate ranges from 1.8 to 3.6 pints or 0.74 to 1.48 lbs ai per acre per application. Cost ranges from $4.86 to 9.72 per acre. 
This product has Caution as the signal word and a 24-hr REI.  It has been reported to have reproductive and/or 
endocrine disrupting effects.  Controls most annual grasses and some broadleaf weeds.  Controls velvetleaf, 
Pennsylvania smartweed, Wild proso millet, common lambsquarter, barnyardgrass, crabgrass, goosegrass, foxtail, fall 
panicum, and various others.  May not be applied pre-plant incorporated or crop injury may occur.  May be applied pre or 
post emergent, however corn must be planted 1.5 inches deep prior to application.  A higher rate of product must be used 
when the percent soil organic matter is greater than 1.5 %. Should not be applied in a liquid fertilizer.  When used alone 
does not control emerged weeds. Livestock can graze or be fed forage from treated corn or grain sorghum after 21 
days following application.

2)  Oxyacetamide

•       Flufenacet and metribuzin (Axiom 68DF):  This product contains 54.4% flufenacet and 13.6% metribuzin. Applied as 
a postemergent at the formulation rate range of 13 to 22 oz or 0.55 to 0.94 lb ai per acre. This product has Caution as the 
signal word and a 12-hr REI.  Applied to control annual grasses and several broadleaf weeds. Use the higher rates required 
on fine-textured soils. This product is often applied with atrazine. Note: On overflow ground, if Axiom is applied 
without atrazine and corn stand is lost to flooding, soybeans can be replanted.  Flufenacet is a oxyacetamide herbicide 
which inhibits cell division primarily inhibition of VLCFAs.  Metribuzin is a triazinone herbicide which is an Inhibitor 
of photosynthesis at photosystem II.  It has a 12 hour REI and Caution as the signal word.  Cost ranges from $13.58 to 
24.89 per application.

C) Auxin Transport Inhibitors

                        1) Semicarbazones

•       Diflufenzopyr (20) and Dicamba (50), (Distinct 70DG): Applied at the formulation rate range of 4 to 6 oz or 0.175 to 
0.26 lbs ai per acre per application. This product has Caution as the signal word and a 12-hr REI.  This product is used as a 
post emergent herbicide for control of various broadleaf weeds and provides suppression of several annual grasses.  
Distinct provides excellent control of several broadleaf weeds, including cocklebur, jimsonweed, lambsquarters, 
morningglory, pigweed and ragweed.  This product should not be mixed with crop oil. This is a combination product with 
the addition of a phenoxy herbicide dicamba.  Should not be tank mixed with Lorsban, permethrin, or Warrior insecticides.  
Do not apply within 32 days of corn forage harvest. Do not apply within 72 days of corn grain and stover harvest.

V) Growth Regulators

A) Synthetic Auxins

1) Benzoic

•       Dicamba (Banvel 4E):  applied as a postemergent herbicide at the formulation rate of 0.5 to 1 pint or 0.25 to 0.5 lbs ai 
per acre per application. This product has Warning as the signal word and a 24-hr REI. Cost ranges from $5.83 to 11.66 
per acre per application.  This product is a benzoic acid herbicide. Chance of volatility drift with the use of this 
product.  Marksman is a pre-mix of dicamba (1.1) and atrazine (2.1) which is a restricted used pesticide. Corn acreage 
treated with Marksman may be harvested or grazed for feed after it has reached the ensilage (milk) stage or later maturity.

•       Dicamba + diflufenzopyr + nicosulfuron (Celebrity Plus 75.3G):  This is a combination product, composed of 
46.6% dicamba, 18.1% diflufenzopyr, and 10.6% nicosulfuron.  This product is applied at 4.7 oz formulation or 0.22 lb ai 
per acre per application.  Cost is $24.73 per acre per application. This product has Caution as a signal word and a 12-hr REI.

•       Diglycolamine (Clarity 4): is a synthetic auxin, benzoic herbicide used for broadleaf weed control.  Applied at 
the formulation rate of 8 to 16 fl oz or 0.25 to 0.5 lbs ai per acre per application.  This product has Caution as the signal 
word and a 24-hr REI.  Cost ranges from $5.83 to 11.66 per acre per application. Some hybrids may be sensitive to 
this product.  Normally, higher rates are applied to areas prior to corn growth.  Drift is a concern if other sensitive crops 
are nearby.  Corn may be harvested or grazed for feed once the crop has reached the ensilage stage or later in maturity.



2) Phenoxy

•       2,4-D (2,4-D, various): is a phenoxy herbicide used to control various broadleaf weeds.  Applied at the formulation 
rate range of 0.33 to 2.33 pints or 0.24 to 1.66 lbs ai per acre per application.  Lower rates (0.25 to 0.5 lbs ai) are 
generally applied after crop emergence.  Cost ranges from $0.51 to 3.59 per acre per application.  Formulations of this 
product are considered to be highly toxic with Danger as the signal word and a 48-hr REI.  This product has been reported 
to have reproductive and/or endocrine disrupting effects.  Drift is a concern if other sensitive crops are nearby. Do not forage 
or feed corn fodder for 7 days following application. Do not forage or graze treated grain fields within 14 days after treatment

VI) Photosynthesis inhibitors

A) Photosystem II inhibitors

      1) Triazines

•       Atrazine (Atrazine 4L, 90DF, various): applied at the formulation rate range of 1.6 to 2.0 qts of 4L or 1.6 to 2.0 lbs ai 
per acre with a maximum rate of 2 lbs ai per acre and no more than 2.5 lbs ai per acre per season allowed. This product is 
a restricted use pesticide it has Caution as the signal word and a 12-hr REI. Cost ranges from $5.14 to $6.43 per acre. 
This product may be applied as a pre-emergent or post emergent herbicide.  If applied as a post-emergent crop oil 
concentrate should be used.  Recommended for conventional tillage and no-tillage field corn. Note: concerns of 
water contamination have caused manufacturers to change mixing and application techniques to reduce possible risks of 
water contamination.  Atrazine may not be mixed/loaded or used within 50 feet of all wells, including abandoned 
wells, drainage wells and sink holes.  Atrazine may not be mixed or loaded within 50 feet of intermittent streams and 
rivers, natural or impounded lakes and reservoirs.  Atrazine may not be applied aerially or by ground within 66 feet of 
the points where field surface runoff enters perennial or intermittent streams and rivers or within 200 feet around natural 
or impounded lakes and reservoirs.  If atrazine is applied to highly erodible land, the 66-foot buffer or setback from 
runoff entry points must be planted to corn, seeded with grass, or another suitable crop.  Application rates to all 
soil applications prior to crop emergence - in highly erodible soils (as defined by NRCS) - If conservation tillage is 
practiced (at least 30 percent residue coverage at planting), apply a maximum of 2 lbs. a.i./acre.  If residue coverage is less 
than 30 percent, apply a maximum of 1.6 lbs. a.i./acre.  Where soils are not highly erodible, a maximum of 2 lbs. a.i./acre.   
For postemergent applications, if no atrazine was applied prior to corn emergence, a maximum of 2 lbs. a.i./acre may 
be applied.  If a postemergence treatment is required following an earlier herbicide application, the total atrazine applied 
may not exceed 2.5 lbs. a.i./acre/calendar year.  Postemergence applications to corn must be made before corn exceeds 
12 inches in height.  Livestock should not graze or be fed treated forage from treated areas for 21 days after application. 
This product is recommended for conventionally planted and no-till field corn. Should not be rotated with other crops if 
applied after June 10th.  May cause crop injury to crops planted the following year if they are other than corn or 
sorghum.  Fields with burcucumber, sicklepod, gaint ragweed or heavy cocklebur will require cultivation and/or 
postemergence herbicide application(s).  Many other active ingredients are found packaged with atrazine to provide a 
broader spectrum of weed control. Do not graze or feed forage from treated areas for 21 days following application.

•       Ametryn (Evik 80DF): Applied at the formulation rate of 0.75 to 2.5 lbs or 0.6 to 2 lbs ai per acre.  This product 
has Caution as the signal word and a 12-hr REI.  It is a triazine herbicide which controls barnyard grass, fall panicum, 
foxtail, goosegrass, crabgrass, signal grass, and nutsedge.  This product should not be applied over the top of corn or within 
3 weeks of tasseling or crop injury will occur.

•       Simazine (Princep 4L): is a triazine herbicide. Controls various annual broadleaf weeds and grasses.  Applied at the rate 
of 1 qt to 1.44 quarts or 1 to 1.44 lbs ai per acre per application.  No more than 4 lbs ai per acre per season is allowed.  
Often tank mixed with other products.   Cost ranges from $4.75 to 6.84 per acre per application.  This product is 
moderately toxic and has Caution as the signal word and a 12-hr REI. Often applied with atrazine products in a 
conventional production system.  Do not graze treated areas, or illegal residues may result.

NOTES: some triazines are thought to be endocrine disruptors.

2) Triainones

•       Metribuzin (Sencor 4, DF):   Applied at the formulation rate of 2 oz of DF or 0.1 lb ai per acre as a burndown four 
months prior to planting.  Cost is $2.59 per acre per application.  This product has Caution as the signal word and a 12-hr 
REI.  Applied from corn emergence through the five leaf stage or when corn is 8" tall, whichever occurs first.  This product 
is usually tank mixed with Atrazine or dicamba. If dicamba is used no surfactants are recommended unless conditions are 
dry and weeds are stressed. Corn treated with Sencor may be harvested for silage or grain 60 days after treatment.

3) Phenylureas

•       Diuron (Karmex 80DF): is a phenylurea herbicide used to control annual and perennial grasses and herbaceous 
weeds. Generally used as a directed postemergent application, however may be used as a preemergent in corn if seed plant 
is 1.5 inches deep or deeper.  Applied at the formulation rate of 0.75 to 1 lb.  or 0.6 to 0.8 lbs ai per acre. Several pigweed 
spp., common lambsquarter and annual blue grass have shown some resistance.  Has Caution as the signal word and a 12-



hr REI.  May not be applied over the top of corn. Corn should be 20” in height or higher when directed to weeds.

   B) Photosystem II inhibitors-Non-mobiles

1) Benzothiadiazinones

•       Bentazon (Basagran 4E):  Applied at the formulation rate range of 1.5 to 2 pints or 0.75 to 1 lb ai per acre. Cost 
ranges from $15.23 to 20.30 per acre.  This product has Caution as the signal word and it has a 12-hr REI.  Used as 
a postemergent to control yellow nutsedge and small broadleaf weeds.  Often mixed with atrazine. Do not graze treated 
fields for at least 12 days after the last treatment with Basagran.

2) Nitriles

•       Bromoxynil (Buctril 4E):  applied at the formulation rate range of 0.5 to 0.75 pints or 0.25 to 0.38 lbs ai per acre.  
Cost ranges from $7.15 to 10.73 per acre. This product has Warning as the signal word with a 12-hr REI.

VII) Combination products or pre-mix products (materials with two or more active ingredients).

•       Guardsman Max is a combination of dimethenamid-P (Outlook) 1.7 lbs ai plus 3.3 lbs ai atrazine per gallon of 
product.  Applied as a preemergent for no-till or conventional grown corn.  This is a restricted use pesticide with Caution as 
the signal word and a 12-hr REI.  Applied at the rate range of 2.5 to 4.6 pints per acre or 1.56 to 2.81 lbs ai per acre.  
Cost ranges from $13.63 to 24.53.  Corn may be grazed or fed to livestock at 40 or more days after application of 
Guardsman Max. Grain and fodder may be harvested and fed 80 days or more after application of Guardsman Max.

•       Acetochlor and atrazine (Degree Extra): Contains 2.7 lbs acetochlor and 1.34 lbs atrazine per gallon formulation.  
This product is a restricted use pesticide, with Caution as the signal word and has a 12-hr REI. No more than 2 lbs 
active ingredient per acre may be applied per acre per season.  This product is difficult to obtain from retailers.

•       S-metolachlor and atrazine (Cinch ATZ): Contains 3.1 lbs atrazine and 2.4 lbs of S-metolachlor per gallon of 
formulation.  Is a restricted use pesticide and has Caution as the signal word.  It has a 12-hr REI.  Up to 2.0 lb ai broadcast 
per acre and not to exceed 2.5 lb ai per season. For all applications to corn, do not graze or feed forage from treated areas for 
30 days following application.

•       Nicosulfuron, rimsulfuron and atrazine (Steadfast ATZ): It contains 85.3% atrazine, 2.7% nicosulfuron, and 
1.3% rimsulfuron.  Is a restricted use pesticide, it has Caution as the signal word and a 12-hr REI.  Must not be applied to 
field corn grown for seed.  For selective for grasses and broadleaf weeds as a postemergent control.  Cost approximately 
$18.64 per acre per application.

•       Dicamba + diflufenzopyr + nicosulfuron (Celebrity Plus 75.3G):  This is a combination product, composed of 
46.6% dicamba, 18.1% diflufenzopyr, and 10.6% nicosulfuron.  This product is applied at 4.7 oz formulation or 0.22 lb ai 
per acre per application.  Cost is $24.73 per acre per application. This product has Caution as a signal word and a 12-hr 
REI. Do not apply within 32 days of forage harvest. Do not apply within 72 days of corn grain and stover harvest.  Drift is 
an issue with this product.

•       Diflufenzopyr (20) and Dicamba (50), (Distinct 70DG): Applied at the formulation rate range of 4 to 6 oz or 0.175 to 
0.26 lbs ai per acre per application. This product has Caution as the signal word and a 12-hr REI.  This product is used as a 
post emergent herbicide for control of various broadleaf weeds and provides suppression of several annual grasses.  
Distinct provides excellent control of several broadleaf weeds, including cocklebur, jimsonweed, lambsquarters, 
morningglory, pigweed and ragweed.  This product should not be mixed with crop oil. This is a combination product with 
the addition of a phenoxy herbicide dicamba.  Should not be tank mixed with Lorsban, permethrin, or Warrior 
insecticides. Drift is an issue with the product.

•       Flufenacet and metribuzin (Axiom 68DF):  This product contains 54.4% flufenacet and 13.6% metribuzin. Applied as 
a postemergent at the formulation rate range of 13 to 22 oz or 0.55 to 0.94 lb ai per acre. This product has Caution as the 
signal word and a 12-hr REI.  Applied to control annual grasses and several broadleaf weeds. Use the higher rates required 
on fine-textured soils. This product is often applied with atrazine. Note: On overflow ground, if Axiom is applied 
without atrazine and corn stand is lost to flooding, soybeans can be replanted.  Flufenacet is a oxyacetamide herbicide 
which inhibits cell division primarily inhibition of VLCFAs.  Metribuzin is a triazinone herbicide which is an Inhibitor 
of photosynthesis at photosystem II.  It has a 12 hour REI and Caution as the signal word.  Cost ranges from $13.58 to 
24.89 per application.

•       Alachlor 2.5 and atrazine 1.5 (Bullet): is a restricted use pesticide.  It has Caution as the signal word and a 12-hr REI.  
May not graze treated field for 60-days after application.  Applied at the formulation rate of 2.5 to 4.5 quarts or 2.5 to 4.5 lbs 
ai per acre.  Cost ranges from $13.51 to 24.32.  An increased rate is required for soils containing greater amounts of 
organic matter.



•       Atrazine and Dicamba (Marksman):  This product is a restricted use pesticide.

•       Nicosulfuron, rimsulfuron and atrazine (Steadfast ATZ):  This product is a restricted use pesticide.

•       There are various other pre-mix products that are available for field corn production.

Table 5. Expected Weed and Cover Crop Response to Burndown Herbicides*

Gramoxone Max** Glyphosate** Glyphosate + 
Atrazine

Glyphosate + 
Clarity

Glyphosate + 2,4-
D

Gramoxone Max + 
Atrazine

Gramoxone Max + 
Cotoran

Gramoxone Max + 
Direx

Gramoxone Max + 
2,4-D

Gramoxone Max + 
Sencor

1. Chickweed 9 5 8 8 8 9 9 9 9 9
2. Dandelion 2 5 8 8 8 8 8 8 9 8
3. Deadnettle/ Henbit 7 5 8 9 8 9 9 9 8 8
4. Carolina Geranium 8 1 9 8 7 9 9 9 9 9
5. Common Lambsquarters 8 8 9 9 9 9 8 8 8 8
6. Cutleaf Eveningprimrose 5 2 9 8 7 9 8 8 7 8
7. Giant Ragweed 7 8 9 9 9 9 5 5 8 8

8. Horseweed (Marestail) 2 9/4a 9 9 8 8 7 7 8 8

9. Smartweed 2 7 9 7 7 8 8 8 8 8
10. Ryegrass*** 6 7 9 7 7 8 8 7 7 8
11. Orchardgrass 3 7 8 7 7 5 4 4 3 3
12. Tall Fescue 7 6 9 6 6 9 8 8 7 7
13. Vetch 7 5 9 8 8 9 7 7 7 8
14. Wheat 5 9 9 9 9 9 8 9 5 7

*Ratings reflect burndown only, not residual control. These are ratings for burndown materials alone, and also for some of 
the more widely used combinations in cotton, corn, or soybeans. See appropariate crop section in this manual for the 
specific labeled and recommended burndown and residual herbicides.  
**Rates are the following: Gramoxone Max - 20 oza/A; Glyphosate - 32 ozs/A of a 3 lb. ae/gal. formulation. Gramoxone 
Max is a restricted use herbicide. 
***Two applications, or higher rates of glyphosate are required for optimum control. 
aGlyphosate resistant. 
NOTE: Several brands of glyphosate have become available in recent years. Many of these are listed in the table 
Glyphosate Products. Products differ in terms of concentration, rates, and addition of surfactant. It is always stressed 
to producers to always read the label before application. 

 
Table 6. Expected Weed Response to soil-applied Corn Herbicides

Atrazine Mixed with
Atrazine Axiom BALANCE Pro Bicep II, Magnum, or Cinch ATZ Define Degree Xtra or FulTime Guardsman MAX Harness Xtra Princep Prowl

Barnyardgrass 6 9 9 9 9 9 9 9 7 9
Large crabgrass 7 9 9 9 9 9 9 9 8 9
Smooth crabgrass 3 9 9 9 9 9 9 9 5 9
Fall Panicum 3 9 9 9 9 9 9 9 4 9
Foxtail 6 9 9 9 9 9 9 9 7 9
Goosegrass 6 9 9 9 9 9 9 9 7 9
Broadleaf signalgrass 4 8 8 8 8 8 8 8 1 8
Seedling Johnsongrass 1 8 8 8 8 8 8 8 1 8
Rhizome Johnsongrass 0 2 2 2 2 2 2 2 0 0
Nutsedge 4 7 -- 7 7 7 7 7 4 4
Burcucumber 4 4 4 4 4 4 4 4 5 4
Cocklebur 7 7 6 7 7 7 7 7 7 7
Horsenettle 3 3 3 3 3 3 3 3 3 3
Jimsonweed 8 8 8 8 8 8 8 8 8 8
Lambsquarter 9 9 9 9 9 9 9 9 9 9
Morningglory 8 8 7 8 8 8 8 8 8 8



Pigweed, Palmer 9 9 9 9 9 9 9 9 9 9
Pigweed, Smooth 9 9 9 9 9 9 9 9 9 9
Common Ragweed 9 9 9 9 9 9 9 9 9 9
Giant ragweed 6 6 6 6 6 6 6 6 8 6
Sicklepod 6 7 5 7 7 7 7 7 6 6
Smartweed 9 9 9 9 9 9 9 9 9 9
Velvetleaf 6 6 9 6 6 6 6 6 8 7

KEY TO RESPONSE RATINGS: 0 = no control, 10 = 100% control, -- = no data available. Ratings are based on 
application of labeled rates of each herbicide, applied at the optimum timing for each weed. 
A 2 lb ai per acre rate of atrazine is used to obtain the most consistent early season control of Palmer amaranth. 
* Hybrid must be Liberty Link or glufosinate resistant. 
** Hybrid must be Clearfield  
*** Hybrid must be Roundup Ready.

 
Table 7. Expected weed response to postemergent corn herbicides

ATRAZINE 
+ oil AIM CLARITY BASAGRAN STEADFAST STEADFAST 

ATZ BUCTRIL
Callisto 
+ 
Atrazine

DISTINCT EXCEED HORNET 2,4-
D ACCENT BEACON LIBERTY* LIGHTNING** OPTION GLYPHOSATE*** GRAMOXONE 

MAX

Barnyardgrass 4 0 0 0 -- -- 0 -- 1 -- 1 0 -- -- 6 -- -- 7 8
Large 
crabgrass 6 0 0 0 4 4 0 7 -- 0 1 0 6 2 6 7 4 9 9

Smooth 
crabgrass 4 0 0 0 2 2 0 6 -- 0 1 0 -- -- 6 7 -- 9 9

Fall Panicum 6 0 0 0 8 8 0 -- 1 3 1 0 -- -- 6 9 -- 9 8
Foxtail 7 0 0 0 9 0 0 -- 1 2 1 0 9 4 7 9 9 9 9
Goosegrass 7 0 0 0 8 8 -- -- -- 1 0 0 -- -- 6 7 -- 9 8
Broadleaf 
signalgrass 7 0 0 0 9 9 0 7 1 0 1 0 8 3 6 8 8 9 9

Seedling 
Johnsongrass 0 0 0 0 9 9 0 5 1 5 0 0 9 9 7 8 9 10 6

Rhizome 
Johnsongrass 0 0 0 0 9 9 0 1 0 2 0 0 9 8 2 6 9 9 0

Nutsedge 6 0 0 8 2 2 0 -- 0 1 -- 0 4 4 -- -- 4 7 5
Burcucumber 4 -- 8 3 7 7 7 -- 8 8 -- 3 7 7 -- -- 7 -- 7
Cocklebur 7 6 9 9 6 9 9 9 9 9 9 9 6 8 8 9 6 10 8
Horsenettle 4 4 6 0 2 5 4 6 6 6 -- 4 2 3 -- 6 2 -- 2
Jimsonweed 8 7 9 8 -- -- 8 -- 9 -- -- 8 9 9 -- -- 9 8 8
Lambsquarter 8 8 9 6 -- -- 8 7 9 -- 9 8 2 2 -- -- 2 8 8
Morningglory 7 8 9 4 7 8 9 7 9 7 5 9 7 7 9 8 7 8 8
Pigweed, 
Palmer 9 7 9 9 4 9 4 9 8 4 0 8 3 4 6 4 4 9 8

Pigweed, 
Smooth 9 9 9 9 9 9 4 9 9 9 -- 9 9 9 9 9 9 9 8

Common 
Ragweed 8 -- 9 5 -- -- 7 -- 9 -- -- 8 -- -- -- -- -- 8 9

Giant 
Ragweed 6 -- 9 5 -- -- 7 -- 9 -- -- 9 -- -- -- -- -- 8 8

Sicklepod 6 1 8 0 6 8 2 7 8 6 8 8 6 7 8 8 6 8 7
Smartweed 8 7 8 7 -- -- 8 -- 8 -- -- 6 -- -- -- -- -- 8 5
Velvetleaf 7 10 8 8 7 8 8 -- 8 7 -- 8 7 7 6 8 7 7 7
Volunteer RR 
soybeans 9 2 9 0 7 8 7 8 9 9 9 9 7 8 9 4 7 0 5

KEY TO RESPONSE RATINGS: 0 = no control, 10 = 100% control, -- = no data available. 
Use 2 lbs of atrazine ai to obtain the most consistent early season control of Palmer amaranth. 



* Hybrid must be Liberty Link or glufosinate resistant. 
** Hybrid must be Clearfield 
*** Hybrid must be Roundup Ready.

 

 

Diseases

There are several diseases which may affect field corn. Environmental conditions play a major role in there severity. Over-
cast wet weather may cause a fungal pathogen to encompass the entire leaf reducing the photosynthetic process therefore 
there is limited energy to produce large kernels and reducing yield. Diseases often affect seedlings, however seed 
producers have used fungicide seed treatments to help eliminate problems encountered from seedling pests. Foliar 
diseases rarely cause serious problems in Tennessee, unless the crop is planted late in the season and/or 
environmental conditions favor their development. Table 8, lists several diseases observed in Tennessee and an estimated 
loss which occurred for 2004.

Seed Rots, Seedling blight, Damping-off 
(Pythium spp. Macrophomina phaseolina, Gibberella zeae,  

Fusarium spp., Penicillium oxalicum and others)

Seed rots and seedling disease are caused primarily by fungi. Both seed rots and seedling disease can cause poor stands. In 
cold soils, seeds decay and seedlings may die before they break the soil surface. In warmer soils, seeds more 
commonly emerge, but may have rotted roots and stems at the soil line. Cool wet soils slow seed germination and 
development of young seedlings, increasing exposure time to fungi. Low quality seed also produce seedlings that are weak 
and survive poorly in cold wet soils. 

Chemical controls currently available for use:

●     Control is achieved using fungicide (Vitavax, thiram, PCNB) and insecticide seed treatments.

Non-chemical pest management tools:

●     Sow injury-free seed of resistant varieties
●     Plant seed in warm fairly moist soil (above 12.8 oC / 55oF)
●     Proper seedbed preparation
●     Correct placement of fertilizer, herbicide or other pesticide
●     Use soil insecticide treatments to reduce seedling damage
●     Selecting varieties with rapid seedling emergence and resistance to disease 

 
Corn Rust 

(Puccinia sorghi)

Common rust is a fungal pathogen of corn which is often observed in the Southeast in commercial fields and in home 
gardens. Common rust seldom causes economic losses in field corn. Infected leaves have raised spots or pustules 
formed primarily on the upper surface. The pustules are rectangular to oval, brick red, and may occur in bands on the 
leaf. Spores are produced in the pustules, which are blown to neighboring leaves where infection can be repeated. Common 
rust differs from southern rust by the darker, more reddish-brown color of the pustules. Also, pustules of common rust tend 
to be longer than those of southern rust and they occur more often in scattered clumps on the leaves. Common rust is able 
to survive the winters in temperate areas because it produces teliospores, which are resistant to weathering. These 
spores germinate in the spring to produce basidiospores. The basidiospores can infect wood sorrel (Oxalis spp.); the 
spores produced in infections on wood sorrel can complete the life cycle of the fungus by infecting corn.    Infected tissue 
will reduce photosynthesis therefore reducing yield. Resistance and tolerance to common rust are prevalent and effective 
in corn hybrids. This disease is often worse in cool (60-70◦F), humid wet years. It is observed in mid to late season.

Chemical controls currently available for use: 

●     Propiconazole (Tilt): would provide good control
●     Propiconizole and Trifloxystrobin (Stratego): would provide excellent control.
●     Azoxystrobin (Quadris): provides excellent control, expensive.
●     NOTE:   rarely are fungicides used.

Non-chemical Pest Management Tools:



●     Planting early in the season may reduce infections due to fewer secondary spores being spread within the field and to 
other fields. 

●     Selecting resistant hybrids and cultivars may also effectively control this disease. 

 
Brown Leaf Spot 

(Physoderma maydis)

This disease is caused by a fungus which occurs in most fields but seldom causes economic damage. Infection requires 
high temperatures and presence of surface moisture. The first symptom of the disease is small circular spots. As they 
mature, they turn dark brown. 

Chemicals currently available for use:

●     Rarely used due to low occurrence of this pest.

Non-chemical pest management tools:

●     Rotation and deep burial of crop residue will help reduce losses caused by this disease.
●     Some varieties have shown resistance.

 
Common Smut 

(Ustilago maydis) 

Common smut is a fungus which is rarely found in fields of corn. The fungus overwinters as spores in the soil. Spores of 
this fungus can survive two or three years. Spores can also be windborne for long distances. Newly planted seed and 
younger plants are most susceptible however, any above-ground part is susceptible. Infected ears are most commonly 
observed in sweet corn fields. Damage from hail may provide open wounds that would greatly increase infection. Galls 
are formed as the common smut fungus causes cells of the corn plant to increase in size and number. As the gall ages, 
the membranes break open to reveal a black powdery spore mass underneath making the ear unmarketable. The spores 
are blown to adjoining corn plants where infection in repeated. The smut fungus is favored by high temperatures and 
high moisture. Little infection occurs below 61o F. Plants grown in soils high in nitrogen or plants damaged through 
cultivation or hail storms are most susceptible to infection. Seed treatment is not effective and breeding for resistance has 
not been successful since the mechanisms of resistance are not fully understood. 

Chemical control 

●     None recommended due to low occurrence.

Non-chemical pest management tools

●     Restistant hybrids are the most effective means, however crop rotation, sanitation, seed treatments, and modification of 
fertility have shown good results.

 
Viruses, Corn Stunt 

or Maize Dwarf Mosaic Virus (MDM)

Corn stunt is caused by a spiroplasma and occurs in a small percentage in most field corn. It seldom reaches levels high 
enough to cause economic loss. The corn stunt spiroplasma is transmitted by leafhoppers. Infected plants are stunted, 
young leaves are yellow in color, and with age they take on a reddish-purple color. Internodes are reduced in length 
and infected stalks are sterile. Control is not required due to the very low percentage of plants that normally show this 
symptom in the field, however insecticide applications may reduce spread of this disease.

Maize Dwarf Mosaic (virus): Maize Dwarf Mosaic virus is the most common virus disease of field corn in Tennessee. 
Plants infected by Maize Dwarf Mosaic (MDM) are stunted, leaves reddened or turn yellow. Infected plants have mottled 
upper leaves that are lighter in color than healthy leaves. The mottled or mosaic pattern consists of alternate yellow and 
green within the leaf tissue. Aphids transmit virus particles from surrounding Johnsongrass. Johnsongrass rhizomes serve as 
the overwintering host for this virus. Plants infected early in the season may be sterile and no kernels develop. Late 
infections will reduce yields and quality of corn produced. Insect control is not successful due to the feeding pattern of 
the aphid. 

Non-chemical pest management tools:

●     Elimination of Johnsongrass and isolation of sweet corn fields from Johnsongrass stands will help reduce the occurrence of 
this disease. 



●     Planting early to avoid fields heavily infested with Johnsongrass may help control this disease.
●     Planting varieties tolerant to MDM may aid in its control, if Johnsongrass is present.
●     There are a number of resistant hybrids of sweet corn that are commercially available.

 
Northern Corn Leaf Blight 

(Exserohilum turcicum )

Northern Corn Leaf Blight is a disease caused by a fungus. This disease is seldom severe enough to cause economic 
losses. Infected areas cause spots to be produced which are larger than those caused by the southern corn leaf spot 
fungus. Spots are from one to six inches long and one-half to one inch wide. As leaf spots mature, the center of the spot has 
a dark brown color, usually due to spore production. Infection occurs first on the lower or older foliage. High humidity 
and temperatures between 60 and 80oF favor disease development. 

Chemical pest control currently available:

●     Rarely used due to low occurrence of this pest.
●     Azoxystrobin (Quadris): provides good to excellent control.

Non-chemical pest management tools:

●     Choosing varieties which have shown tolerance may reduce yield losses caused by this disease.

NOTES: Varieties vary in their reaction to the fungus. Two types of resistance have been observed. 

 
Southern Corn Leaf Blight  

(Bipolaris maydis)

Southern Corn Leaf Blight is caused by a fungus. The disease is easy to recognize under field conditions. Spots on the 
leaves are tan to brown in color. The fungus overwinters in crop residue and produces spores which can be carried for 
long distances by wind. On the ear the fungus causes oblong, bleached spots which penetrate through the shuck layers 
and finally into the ear. 

Chemical controls currently available:

●     Generally, no fungicides are needed to control this pest.

Non-chemical pest management tools: 

●     Crop rotations may provide some control.
●     Tillage of crop residue
●     Genetic resistance

 
Stalk Rot and Kernel Rot  

(Fusarium spp.)

Stalk Rot and Kernel Rot is caused by a fungus which can survive on corn residue in soil and on seed. Stalk rot is 
associated with moisture stress and over-fertilization. Cutting the stalk will reveal a pink discoloration of the pith.   
Infected plants are stunted and delayed in maturity. During periods of high wind plants often lodge. The Gibberella stage of 
the fungus will infect kernels causing them to be pink in color. Infected ears have a strong odor and should not be used as 
food or feed. 

Chemical control commonly available:

●     Generally, no foliar fungicides are needed to control this pest.

Non-chemical pest management tools: 

●     Stalk rots may be controlled by rotating with non-related crops.
●     Planting in well drained soils
●     Avoid excess nitrogen 
●     Avoid root pruning when cultivating and/or injecting fertilizers.

 
Charcoal Rot  



(Macrophomina phaseolina)

Corn is very susceptible to this soil borne fungus and symptoms vary according to variety. Infected stem tissue shows 
evidence of shredding with tiny black dots (sclerotia) between the remaining tissues. Stalks such as corn or sorghum show 
a shredded appearance when split longitudinally. Charcoal rot occurs most consistently when plants are experiencing 
moisture stress due to drought. The fungus is widely distributed and builds up in soil when susceptible host plants are 
present and conditions favor its development. Infected plants have weakened stalks that may become lodged during 
heavy winds.

Chemicals commonly available for use:

●     Several may aid in its control, however no fungicide lists this pest.

Non-chemical pest management tools:

●     Rotation with unrelated crops helps reduce the population of the fungus in the soil. 
●     Avoid moisture stress by irrigation when needed. 
●     Rotate with crops that are not seriously affected by this organism. 
●     Practices which hasten decomposition of crop residue may help decrease the population of the fungus in the soil. 
●     Use varieties that have tolerance to this disease.

 
Downy Mildew  

(Peronosclerospora sorghi)

Infected plants are chlorotic, stunted and have striped leaves. Infected leaves have a downy growth on the underside, toward 
the basal part. Potential infection is increased when the crop is grown in soil previously grown to infected sorghum, field 
corn, or sweet corn. Although high populations of spores are produced on the leaf surface, they are short-lived and 
require extended periods of high humidity for infection. Overwintering spores produced between leaf veins exist in the soil 
for long periods. 

Chemical controls currently available for use:

●     None at this time

Non-chemical pest management tools:

●     Practices which hasten the breakdown of crop residue will help reduce the amount of inoculum carried over in the soil. 
●     Varieties vary in their reaction to this disease.

 
Gray leaf spot 

(Cercospora zeae-maydis)

This fungal disease usually begins as a small necrotic leaf spot with chlorotic halos which expand into full-sized lesions 
which are tan in color and turn gray as the fungus begins to sporulate on the underside of the leaf.    Rarely a problem, 
however is observed in late planted corn more often.

Chemical controls currently available for use :

●     Azoxystrobin (Quadris 2.08):   Provides good to excellent control. Applied at the formulation rate of 9.2 to 15.4 fl oz or 0.15 
to 0.25 lbs ai per acre per application.

●     Propiconizole (Tilt 4):   Provides good control.   It has a 30-day PHI.
●     Propiconazole with Trifloxystrobin (Stratego): expensive, has a 30-day PHI. Provides excellent control.

Non-chemical pest management tools :

●     Resistant hybrids
●     Deep tillage may reduce inoculum

 
Anthracnose 

(Colletotrichum graminicola)

This disease is caused by a fungus which may overwinter as a saprophyte in corn residue. The primary inoculum is spread 
by wind or splashing rain.   This fungus is favored by high temperatures and extended periods of cloudy, wet weather.



Chemical controls currently available :

●     Azoxystrobin (Quadris 2.08): fairly expensive, provides good control.

Non-chemical pest management tools :

●     Deep tillage of crop residues
●     Resistant hybrids
●     Crop rotation

 
Diseases which are less commonly observed from year to year.

Crazy Top Downy Mildew  
(Sclerophthora macrospora)

This disease is caused by a fungus and is only a problem when fields become flooded early in the life of the plant. It is rarely 
a problem in Tennessee. Infected plants are sterile and have numerous shoots at the base of the stalk. Leaves of infected 
plant become thickened, distorted, and are usually lighter green in color than normal leaves. Tassels and ears develop 
green, leafy shoots. Spores are washed into the field in flood water from nearby infected grasses harboring the 
fungus. Submerged corn plants can be very susceptible to infection. Varieties may vary in their reaction to this fungus.

Chemical controls:

●     No fungicides are recommended for control of this pest.

Non-chemical pest management tools :

●     Prevent flooding of fields
●     Planting on raised beds in lower portions of the field to reduce possible water coverage over the plant during periods of 

heavy rainfall.

 
Downy Mildew  

(Peronosclerospora sorghi)

Infected plants are chlorotic, stunted and have striped leaves. Infected leaves have a downy growth on the underside, toward 
the basal part. Potential infection is increased when the crop is grown in soil previously grown to infected sorghum, field 
corn, or sweet corn. Although high populations of spores are produced on the leaf surface, they are short-lived and 
require extended periods of high humidity for infection. Overwintering spores produced between leaf veins exist in the soil 
for long periods. 

Chemical controls currently available for use:

●     No pesticides are currently available

Non-chemical pest management tools:

●     Practices which hasten the breakdown of crop residue will help reduce the amount of inoculum carried over in the soil. 
●     Varieties vary in their reaction to this disease.
●     Rotation into crops other than corn and sorghum.

 
Stewart's Wilt  

(Erwinia stewartii)

Stewart's wilt of sweet corn is a bacterial disease which is occasionally observed in Tennessee. Unlike many fungal diseases 
of corn, damp weather and heavy dews are not necessary for this disease to spread. The disease gets its name from 
the symptom of wilting of foliage, which is often associated with infection. In addition to wilting, plants may become 
stunted, and in severe cases plant death may result. Wilting and stunting are caused by slimy masses of bacteria, which clog 
the vascular tissue of the foliage and disrupt nutrient flow within the leaves. Symptoms of the disease on sweet corn 
may appear at any stage in the development of the plant. The most diagnostic symptom of the disease is yellow to brown 
stripes or streaks in leaf tissue that is parallel to the veins. These streaks may be quite short or may extend the entire length 
of the leaf. The symptoms of Stewart's wilt may sometimes be confused with those of fungus leaf blights or with frost 
injury. Premature death of large areas of leaf tissue also renders the plants more susceptible to stalk rots.

The bacteria of Stewart's wilt overwinter in the bodies of adult corn flea beetles. Flea beetles overwinter in the soil and, 



upon emergence in the spring, begin feeding on and contaminate corn seedlings. Uninfested beetles soon pick up the 
bacteria by feeding on infected plants and then spread the bacteria to healthy plants nearby. These beetles remain able to 
infect healthy plants for the rest of their lives. An entire field of corn may become infected in a relatively short period of 
time. Some or all plants die, and severe yield reductions result. 

Chemical controls commonly available :

●     No fungicides are currently used for this purpose.

NOTES : Use insecticide applications to control flea beetle.   Insecticide applications should be applied when the corn 
first breaks ground and should be continued until stand is well established.

Non-chemical pest management tools :

●     Planting tolerant varieties
●     Later maturing varieties are more tolerant of the disease than earlier maturing ones, although several early maturing 

varieties are available with good tolerance to Stewart's wilt. 
●     Infected seed may be important in introducing the bacteria into an area previously free of the disease. Use disease free seed.

 
Head Smut  

(Sphacelotheca reiliana)

Head smut is rarely observed in Tennessee. It differs from common smut because no gray colored membranes which 
enclose the masses of spores are observed as in common smut. This disease is generally observed on the developing ear 
and infected ears are not marketable. 

Chemical control: 

NOTES : Seed treatments with systemic fungicides and in-furrow treatments may be effective.

Non-chemical pest management tools :

●     Use of resistant hybrids

 
Table 8. 2004 Disease Loss Estimate*

Disease % Loss
Seedling damping-off 0.6
Aspergillus ear rot trace
Diplodia ear rot 0.1
Fusarium kernel or ear rot trace
Cob rot trace
Penicillium ear rot -
Northern corn leaf blight 2
Southern corn leaf blight -
Gray leaf spot 10
Common corn rust 1
Southern corn rust trace
Maize Dwarf Mosaic (MDM) 0.1
Maize Chlorotic Dwarf (MCD) 0.1
Common smut trace
Downy mildew(s) -
Stewart's wilt -
Nematodes trace
Antracnose 5
Anthracnose stalk rot 1
Charcoal rot 1



Gibberella stalk rot 1
Gibberella ear rot 0.1
Diplodia stalk rot 2
Fusarium stalk rot trace
Pythium stalk rot trace
Physoderma brown spot 2
Crazy top trace
Mycotoxins trace
Nutrient Deficiencies/Toxicities 1.6

* Percent loss of entire acreage of field corn grown for grain, seed and/or silage production. - = not observed in 2004.

 
Foliar fungicides:

Foliar fungicides are generally not used in Tennessee, however they are available in the event of a disease epidemic.   
On average less than 100 acres would be treated each year with foliar fungicides.

●     Azoxystrobin (Quadris 2.08): has a 7-day PHI. It has a 4-hour REI and has Caution as the signal word.   May be applied at 
the rate of   9.2 to 15.4 fl.oz. or 0.15 to 0.25 lbs ai per acre per application. No more than 1.5 lbs ai per acre per season may 
be applied. No more than two sequential applications should be made to reduce possible build up of resistance within 
pest population.   No more than 6 applications per season allowed.   Labeled to control Rust (Puccinia sorghi), gray leaf 
spot (Cercospora sorghi), Northern corn leaf blight (Setosphaeria turcica), Northern corn leaf spot (Cochiliobolus 
carbonum), and a soilborne disease Rhizoctonia solani which may cause stalk and root rot. Cost would range from $20.84 
to 34.89 per application per acre.

●     Mancozeb (Dithane F-45 Rainshield, M45): Has a 7-day PHI for seed production only. It has a 24 hour REI and has Caution 
as the signal word. Maximum amount allowed is 18 lbs ai per acre per season. Treated plant residues may not be fed 
to livestock.   May be used to control common rust, and Helminthosporium leaf blight.   Applied at the rate of 1.5 
lbs formulation or 1.125 lbs ai per acre per application.   Cost per application is $4.20 per acre.

●     Propiconazole (PropiMax EC, Tilt 3.6): has a 30-day PHI. It has a 24-hour REI and has Warning as the signal word. May 
be applied at the rate range of 2 to 4 fl oz or 0.0625 to 0.125 lbs ai per acre per application.   No more than 0.5 lbs ai per 
acre per season may be applied. May be used to control rusts, Helminthosporium leaf blight, gray leaf spot and eye spot.   
Cost ranges from $5.23 to $10.46 per application per acre.

●     Propiconazole with Trifloxystrobin (Stratego 1.04/1.04): has a 30-day PHI. It has a 24-hour REI and has Warning as the 
signal word.   May be applied at the rate range of 7 to 12 fl oz or 0.0568 to 0.0975 lbs ai of both propiconazole 
and triflozystrobin per acre per application.   No more than 36 fl oz formulation per acre per season may be applied.   
Should not be applied after silking.   No more than 3 applications of any strobilurin class fungicide should be applied per 
crop per year.   Cost ranges from $8.04 to 13.78 per application per acre.

Seed Treatments

Diseases of corn and damage caused by insects constitute an important production constraint. They can reduce yield and 
the quality of grain and silage. Foliar fungicides play a very minor role in the management of corn diseases however, 
seed treatments are often necessary. Disease management involves the selection of hybrids with genetic resistance and 
adoption of sound crop management practices. Growers who purchase untreated seed are urged by extension personnel to 
apply a fungicide and/or insecticide seed treatments at or before planting to protect seed from decay, seedling blight 
and damping off caused by fungi on seed or in the soil, as well as damage caused by soil inhabiting insects.   Table 9, 
lists several seed treatments options available to Tennessee growers to aid in control of soil-borne diseases and soil 
inhabiting insects.   Germate Plus and Kernel Guard are the most commonly available products for producer application. 
  Crusier, Gaucho, and Poncho insecticides may only be applied by commercial seed treatment applicators and are marketed 
by the seed companies on seed they sell or distribute. 

Table 9. Insecticide seed treatments and related pests

 

Trade name Chemical(s) Rate RW WW WG SCM SCB CW FB Syst. Act.

Hopperbox Seed Treatments

Agrox Premiere diazinon, Lindane, Captan, Metalaxyl 1.5 oz/42# seed  X  X X    



Germate Plus diazinon, Lindane, Vitavax 1.5 oz/42# seed  X  X X    

Kernel Guard diazinon, Lindane, Captan 1.5 oz/42# seed  X  X X    

Kernel Guard Supreme Permethrin, Vitavax 1.5 oz/42# seed  X  X X    

Seedmate Isotox Seed Treater F Lindane, Captan 4-8oz/100# seed  X  X     

Seed Applied Insecticides

Cruiser Thiamethoxam 0.125 - 0.8 mg ai/seed  X X X  X X X

Cruiser Thiamethoxam 1.25 mg ai/seed X X X X  X X X

Gaucho 600 Imidacloprid 0.16 mg ai/seed  X  X X  X X

Poncho 250 Clothianidin 0.25 mg ai/seed  X X X  X X X

Poncho 1250 Clothianidin 1.25 mg ai/seed X X X X  X X X

RW = Rootworm (larval control), WW = Wireworms, WG = White grubs, SCM = Seedcorn maggots, SCB = 
Seedcorn beetles, CW = Cutworms, FB = Flea beetles, Syst. Act. = Limited systemic activity against foliage feeding 
pests (flea beetles) 

 
 
Active ingredients of commonly available seed treatments:

●     Metalaxyl (Allegiance-FL, LS): FL contains 2.65 lbs ai per gallon.   The FL formulation is applied at the rate of 0.75 to 1.5 
fl.oz   per 100 lbs of seed and LS is applied at the rate of 1.2 fl.oz. These products are used to control Pythium damping-off 
and systemic downy mildew. The label has Warning as the signal word.

●     Bacillus subtilis GBO3 (Kodiak): is a biocontrol agent which has Caution as the signal word.   Used for the suppression 
of Fusarium and Pythium.   Applied at the rate of 0.1 to 0.5 ounces per 100 lbs of seed.

●     Cruiser 5FS (thiamethoxam): is a commercially applied to corn seed at a rate to achieve between 0.125 and 1.25 
mg thiamethoxam per kernel.   Pricing is included in seed cost.

●     Gaucho 600 (imidacloprid): is commercially applied to corn seed at a rate of 0.16 mg ai/seed. Labeled for flea beetle control 
up to the first true leaf stage. Caution is the signal word. Has a 12 hour REI.   Used to control corn root worms, flea 
beetles, chinch bugs, Southern green stink bug, white grub, seed corn maggot, thrips, wireworms, corn leaf aphid, imported 
fire ant, Southern corn leaf beetle, and billbug.   Applied at the rate of 6 floz per 80,000 seeds or 1.34 mg ai per kernel.   
Pricing is include in seed purchase cost.

●     Clothianidin (Poncho 250 and 1250): both are commercially applied to corn seed, 250 formulation at 0.25 mg ai/seed and 
1250 at 1.25 mg ai/seed. They have Caution as the signal word.   Used to control corn root worms, Southern corn bill bug, 
corn flea beetle, corn leaf aphid, black cutworm, seed corn maggot, Southern corn leaf beetle, Southern green 
stinkbug, sugarcane beetle, white grubs, thrips and wireworms.

●     Carboxin (Vitavax 34): has a 12 hour REI.   Livestock should not be grazed or fed on treated areas for six weeks 
after treatment.   Has Caution as the signal word. Controls seedborne head smut and various other soilborne diseases such 
as Rhizoctonia solani.   Applied at the rate of 2 to 4 floz per 100 lbs of seed.   Livestock should not be grazed or fed in 
treated areas for six weeks after planting.

●     Carboxin and Thiram (Vitaflo-280): has Caution as the signal word.   Applied at the rate of 4.5 to 11.5 fl.oz. per 100 lbs 
of seed. Used to control head smut.   

●     Kickstart VP (Permethrin and Carboxin): has a 12 hour REI. It has Caution as the signal word.   1.5 oz per 42 lbs of seed.   

●     Germate Plus (Vitavax, diazinon, lindane): 1.5 fl.oz. formulation treats 42 lbs of corn seed.   Cost is $3.05 per 42lbs of seed. 

●     Kernel Guard (Captan, diazinon, lindane): 1.5 fl. oz formulation treates 42 lbs of corn seed. Cost is $3.05 per 42lbs of seed. 

 
Vertebrate Pests



Vertebrate pests can be a problem in some production areas. Voles have often been reported as a problem in no-
tillage production systems.   Deer can be a   problem when populations are greater than 60 deer per square mile.   Other 
pests have been observed, but are rarely a problem unless other food sources are low or their populations become high.   
Table 10, is an estimate of damage caused by vertebrate pests that occurs from year to year in field corn production.

Table 10.   Estimated Yield Loss Due to the following vertebrate pest

Pest % total acreage loss* Notes

Deer < 0.1 Highest loss in areas where pest is 
highly populated.

Raccoon trace Only in highly populated areas

Squirrel trace Only near wooded areas

Vole < 1 Damage observed in no-till production 
systems only

Crow trace Damage observed during planting

Black bird trace Observed in late season

Ground hogs trace Very sporatic

*Estimated % acreage loss due to pest infestation 
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1.  Darrell Hensley, Assistant Extension Specialist, Entomology and Plant Pathology, Extension Service, University of 
Tennessee, Knoxville, TN.   dhensley@utk.edu. 

2.  Melvin Newman, Professor, Entomology and Plant Pathology, Extension Service, University of Tennessee, Jackson, TN. 
  manewman@utk.edu.

3.  Russ Patrick, Professor, Entomology and Plant Pathology, Extension Service, University of Tennessee, Jackson, TN. 
  Russ1212@utk.edu.

4.  Angela Thompson, Assistant Professor, Plant Sciences, Extension Service, University of Tennessee, Jackson, 
TN. mthompson@mail.ag.utk.edu.

5.  Curtis Yates, Agronomy Specialist, Tennessee Farmers Cooperative. Greenback, TN.   wcyates@ix.netcom.com.
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