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Cultural Practices

Production Facts

●     During 2003, Tennessee was ranked 13th of 24 states for acreage planted for all purposes for grain sorghum. 
●     Tennessee produced less than 0.3% of the total grain sorghum produced for grain and less than 0.6% of U.S.’s 

total for grain sorghum silage. 
●     Tennessee harvested approximately 17,000 acres of grain sorghum for grain, yielding 15,300,000 bushels and 

2,000 acres for silage during 2004. 
●     Estimated average bushels of grain harvested per acre during 2004 was 90 bushels per acre. 
●     Average price received during 2004 was $2.18 per bushel with a value of $3.34 million dollars for grain. 
●     Grain sorghum is an important minor rotational crop in Tennessee and provides another non-host crop for 

managing the soybean-cyst-nematode. 
●     Grain-sorghum is more drought tolerant than either corn or soybeans. 
●     Production input cost ranges from $108 to $115 per acre, not including costs of pest control products. 

Production Region:

The majority of grain sorghum is grown in West Tennessee.

 

 

Worker Activities

 

●     Ground preparation:

In conventionally planted systems, the ground may be broken as early as one month prior to planting or as little as one 
week.  The method helps destroy growing weeds, however stimulates germination for others.  This method may be 
achieved using various types of farm implements. 

In no-tillage systems, fields may be mowed prior to planting to reduce problems during planting.  Herbicides are 
sprayed soon after mowing to kill any surviving weeds.

●     Insecticide application:

Insecticide applications may be applied to the seed prior to planting and/or applied to the foliage as late as 14-days until 
harvest.  Some insecticides do have a PHI listed on the label, however when listed the PHIs are followed by 
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applicators.  Post harvest intervals do vary considerably depending on product used, however the majority of products 
are applied early in the season when pest populations warrant their use.

●     Herbicide application:

In no-tillage systems, burndown herbicides may be applied the fall prior to planting and/or again in the spring two to 
four weeks prior to planting.  Application may be made using an open or enclosed tractor.

In conventionally planted systems, burndown herbicides may be used as in no-tillage systems, however the majority of 
producers apply herbicides as pre-emergent and as post emergent applications.  Cultivation is often utilized to remove 
weeds between rows.  Herbicides are normally applied two weeks prior to planting and as late as 8 weeks after 
planting.  However, the majority of herbicide applications are made no later than 6 weeks after planting.  Applications 
may be made with an open or enclosed tractor.

●     Fungicide applications:

Most fungicides used in grain sorghum production are applied as a seed treatment.  Rarely, if any

, foliar fungicides are used in grain sorghum production in Tennessee.

●     Planting:

Planting begins from May 5 – June 25.  Planting occurs in rows generally spaced at 38 inch row spacing using a seed 
hopper box where seed is directly poured from the bag into the hopper.  Seed is mechanically placed into the furrow.  
The size of grain sorghum seed varies among hybrids and from situation to situation, depending on growing 
conditions.   Some lots will have 12,000 seeds or less per pound and others 16,000 seeds or more.  Seed number and 
spacing are important.  Pounds per acre is not appropriate for determining planting rate.   Approximately 65,000 seeds 
are planted to the acre or an average of 4.6 lbs per acre.

●     Cultivation:

Cultivation occurs in conventionally planted grain sorghum only.  Cultivation occurs from two weeks after planting 
until the equipment is no longer able to enter the field with out damaging the crop.  Depending on weather conditions, 
cultivation may be accomplished as late as six weeks after planting or when the plant reaches approximately 15 inches 
in height.

●     Harvest:

Harvest may occur any where from September 14th until November 14th.  For grain, the harvest is accomplished using a 
combine.  When the combine is full, a mechanical auger is used to move harvested grain into trucks.  An auger may be 
used to unload filled trucks or grain may be dumped into a grain catch basin to be later mechanically moved into a 
storage area.  Average state grain yield was approximately 90 bushels per acre in 2004.  Grain sorghum used as silage is 
harvested using a mechanical device known as a silage chopper.  Grain sorghum is harvested when moisture content is 
higher than grain sorghum harvested for grain only.  Chopped silage is mechanically moved into a storage bin and then 
moved to a holding area for fermentation.  Silage is placed into a upright bin or a lined dirt silage pit and allowed to 
ferment prior to feeding to livestock.  Average state yield for grain sorghum silage was 16 tons per acre.

General plant development:



Grain sorghum takes 55 to 65 days from emergence to blooming, and each head blooms for four to nine days, with 
approximately 200 to 300 fresh blooms developing daily. The head blooms first in the top, and new blooms develop 
downward.  Approximately 500 to 1500 grains develop in each head.  

Production costs:

An estimate of expenses to produce an acre of grain sorghum produced in a conventional tillage system is 
approximately $115.20 per acre and an estimated cost for no-till production would be approximately $108.49 per acre.  
Estimated costs include cost of seed, fertilizer, estimated machinery repair, machinery fuel, and operating capital.  No-
tillage systems generally require greater herbicide input than conventional production systems resulting in greater cost 
involved, however, yield may be increased using this production system and therefore offsetting cost.

 

 

Insect Pests

 

Insect pressure varies from year to year and from field to field.  Various pests may be observed in Tennessee’s grain 
sorghum production system, however, the sorghum midge, corn earworm, fall armyworm, and sorghum webworm 
generally cause most damage and are commonly observed in late planted grain sorghum.

Greenbug

(Schizaphis graminum)

Greenbugs usually feed in colonies by sucking sap from leaves and generally occur in early- planted sorghum.  Heavy 
infestation may cause leaves to turn red or yellow, shrivel and die.  They inject a toxin into the leaf cell while feeding, 
which causes discoloration in leaf tissue.  High populations of this pest may result in destruction of the entire crop.  
They may also vector maize dwarf mosaic virus (MDMV).  Varieties of sorghum resistant to various greenbug strains 
have predominated.  Occasional outbreaks can still be devastating, when a new greenbug strain appears.  Parasitism is a 
frequent aid in curtailing such outbreaks.   

IPM Tactics:

●     From seedling to 4 leaves stage, apply insecticides when one or more aphids are present on one plant or when leaves 
begin to show damage symptoms.

●     From 5 to 6 leaves, apply insecticides when one or more aphid colonies are present on lower leaves and lowest leaves 
are discolored.

●     From 7 leaves to pre-boot, apply insecticides when numerous colonies are present on lower leaves and the lower 
leaves are dead.

●     From boot to emergence of grain head, apply insecticides when numerous colonies are on lower 3 to 4 leaves and the 



lowest leaves are dead.

Pesticides commonly available for use:

Organophosphate insecticides:

●     Disulfoton (DiSyston 15G, 8E): has a 34-day PHI.  Applied in-furrow and should not directly contact seed.  
Treatment cost is fairly expensive.  Systemic activity and residual.

●     Chlorpyrifos (Lorsban 4E): has a 30-day PHI.  Excellent contact kill and long residual.  Medium to high priced 
depending on rate used.

●     Dimethoate (Dimethoate 4EC): has a 28-day PHI. Fairly inexpensive.

●     Terbufos (Counter): Long PHI and expensive.

●     Pyrethroid insecticides:

●     Zeta-cypermethrin (Mustang Max): has a 14-day PHI.  Has a low use rate.

Alternative insecticide:

●     Carbofuran (Furadan 4F): has a 75-day PHI.  It is classified as a carbamate insecticide.  Product is highly toxic, and is 
a restricted use pesticide.  Provides fair to good control.

Non-chemical pest management tools:

●     Scouting

●     Observe parasite/parasitoid levels (lady beetles, parasitic wasps, and damsel bugs).

●     Newer hybrids have shown better tolerance to infestations.  Resistant hybrids can tolerate some infestation, but may 
be damaged during periods of heavy infestation. Biotypes are designated as “E,“ “I," and “K”.  The predominant 
biotype is “I” and to some extent “K.”

●     Planting later may help avoid heavy infestations from this pest.

Chinch bug

(Blissus spp.)

Chinch bug populations are concentrated near the surface of the soil and are normally found only in West Tennessee.  
The nymphs extract plant juices with their needle-like mouthparts are primarily responsible for damage.  As portions of 
the plants dies, the nymphs move to the periphery of the dead spots thereby causing them to enlarge.  Chinch bug 
damage is greatest during hot, dry weather.  After the eggs hatch, nymphs feed and develop for 2 to 6 weeks depending 
on weather conditions.  The new generation of adults cause little damage.  Each female, however, deposits 100 to 300 
eggs which hatch two weeks later. With two to four chinch bug generations each year (depending on weather), fields 



may be infested from spring through late fall.  During cool, cloudy weather, chinch bugs may be attacked by a fungal 
disease.  Chinch bugs should be controlled chemically if they are readily apparent on the soil surface when plants are 
young.  

IPM Tactics:

●     If 20 percent of plants under six inches tall have two or more adult bugs or if adults or immatures are present on 75 
percent of the plants, treat with a recommended insecticide.

●     Scout field borders, because infestations usually occur there first.

Pesticides commonly available for use:

Organophosphate insecticides:

●     Chlorpyrifos (Lorsban 4E):  has a long PHI 30 to 60 days depending on use rate.

●     Terbufos (Counter): Long PHI and expensive.

●     Carbamate insecticides:

●     Carbaryl (Sevin XLR Plus): provides fair control.  Moderate to high priced.

●     Pyrethroid insecticides:

●     Esfenvalerate (Asana): inexpensive, provides excellent control.

●     Zeta-cypermethrin (Mustang Max): inexpensive, excellent control.

●     Lambda-cyhalothrin (Warrior, Karate 2.08): moderately priced, excellent control.

●     Gamma-cyhalothrin (Prolex): has Caution as the signal word.  New product difficult to obtain.  Little if any used in 
Tennessee, due to being new to market.

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

●     Imidacloprid (Gaucho): low use rate as a seed treatment.  Cost added to price of seed.  Increase in price of seed of 
$7.50 per acre.

●     NOTES: direct sprays should be directed at base of plants to obtain optimum control.

Non-chemical pest management tools:

●     Scouting

●     Planting early since they are more prevalent in late planted grain.



Corn leaf aphid

(Rhopalosiphum maidis)

This pest generally migrates from the southern portions of the U.S. in early summer.  It increases its numbers in the 
whorls of corn or sorghum plants.  During feeding, it exudes its honey-like secretions, coating stems, leaves and 
sorghum heads as the plant grows.  In high populations the aphids appear to be killing the leaves by their feeding 
activities.  Parasitism frequently brings them under control in late July or early August, before serious damage has 
occurred.  

Pesticides commonly available for use:

Organophosphate insecticides:

●     Chlorpyrifos (Lorsban 4E): has a 30-day PHI.  Moderately priced.

●     Dimethoate (Dimethoate 4EC): has a 28-day PHI.  Inexpensive.

●     Disulfoton (DiSyston 15G): has a 30-day PHI. Must be applied at planting.

●     Terbufos (Counter CR): long PHI and expensive. 

●     Carbamate insecticides:

●     Carbofuran (Furadan 4F): has a 75-day PHI. Long PHI. Product is highly toxic.

●     Pyrethroid insecticides:

●     Zeta-cypermethrin (Mustang Max): has a 14-day PHI.  Has a low rate of use. Inexpensive.

NOTE: Sorghum plants can tolerated large populations of these pests, so treatments are usually are not needed.

Non-chemical pest management tools:

●     Scout whorls of plants for presence of active aphids.

●     Control Johnsongrass in nearby areas to reduce transmission of viruses.

●     Scout for parasitized aphids.

Sorghum webworm

(Nola sorghiella)

The sorghum webworm is an occasional pest of panicles of late-planted sorghum.  After the eggs are laid, they hatch 
within three to four days.  After the eggs hatch, the pupal stage lasts approximately six days, and adults live about five 
days.  A generation requires one month. There may be as many as six generations a year.  Sorghum webworms diapause 



in larval stage on the host plant.

IPM Tactics:

●     Apply insecticides when five or more larvae per head are present.

Pesticides commonly available for use:

Organophosphate insecticides:

●     Chlorpyrifos (Lorsban 4E): low to mid-cost of control depending on rate used.

Carbamate insecticides:

●     Methomyl (Lannate SP, LV): provides excellent control, mid to high priced.

●     Carbaryl (Sevin): provides good control, mid to high priced.

Pyrethroid insecticides:

●     Lambda-cyhalothrin (Warrior T): mid-price range, excellent control

●     Zeta-cypermethrin (Mustang Max, Fury): inexpensive, excellent control.

●     Cyfluthrin (Baythroid): mid price range.

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

●     Spinosad (Tracer): expensive, narrow range of activity on other possible pests.

Non-chemical pest management tools:

●     Avoid damage, by planting earlier (May).

●     Scouting.

●     Rotation may aid in control.

 

Sorghum midge

(Contarinia sorghicola)

Larvae over winter inside cocoons spun within the spikelets of sorghum, Johnsongrass, or other host-plant residue.  
Timing and percent emergence in the spring are influenced by temperature, cultural practices, and several other factors.  
The female lives one day, laying 30 to 120 eggs, singly, in the glume.  About 90 percent of the eggs are laid during the 



four days following plant-head emergence.  The life cycle of the midge requires about 14 to 18 days.  The egg hatches 
in 42 to 60 hours, depending on temperature.  The colorless larva feeds on the seed and changes to an orange color as it 
develops.  The larval stage requires 9 to 11 days to develop into pupa.  A pupa moves to the tip of the glume as 
emergence nears.  The pupa stage requires two to three days before adults emerge.  Sorghum is susceptible to damage 
from midge only during the bloom period.  The interval of blooming for a field depends on how uniform blooming 
occurs across a field.  Once blooming begins, an individual head is susceptible to damage for four to nine days. Adult 
midges do not damage sorghum.  However, the female flies to blooming sorghum and crawls over seed heads in bloom 
in search of egg laying sites.  The female sorghum midge deposits a single egg between the glumes of a floret.  Midge 
damage occurs to the developing seed in the grain heads.  Larvae destroy the seed, resulting in "blank" or shriveled seed 
coats that often appear discolored.  Heads with severe midge damage appear small and compressed with blank areas. 

IPM tactics:

●     Treat when an average of one midge per grain head is found.

Pesticides commonly available for use:

Organophosphate insecticides:

●     Chlorpyrifos (Lorsban 4E): provides excellent control.  Mid range price.

●     Dimethoate (Dimethoate 4E): inexpensive, provides good control.

Carbamate insecticides:

●     Methomyl (Lannate LV, SP): mid-to high priced.  Provides good control.

Pyrethroid insecticides:

●     Lambda-cyhalothrin (Warrior T): mid price range. Long PHI.

●     Cyfluthrin (Baythroid 2): has a 14-day PHI.  Mid-price range control.

●     Zeta Cypermethrin (Mustang Max, Fury): inexpensive, provides excellent control.

Non-chemical pest management tools:

●     Scout grain heads from emergence through bloom stage twice a week.

Corn earworm

(Heliothis zea)

The corn earworm feeds on many types of plants found growing in Tennessee.  It is a destructive pest of sorghum, corn, 
cotton, soybean, and tomato.  The corn earworm also is referred to as the cotton bollworm, soybean pod worm or the 
tomato fruitworm.  Two similar and related species, the tobacco budworm, Heliothis virescens and Heliothis 
phloxiphaga, may be confused with the corn earworm.  Damage to the plant by each species is similar.  The corn 
earworm larvae feed on all exposed plant parts, particularly the buds and flowers, and may defoliate the plant.  



Infestations on flowering plants are more likely in the fall after many of the field crops and weeds are unattractive, 
unsuitable, or unavailable for adults.  Moths, attracted to these flowering hosts, may feed on nectar and oviposit on the 
plant.  Moths do not damage the plant.  Adult moths begin to emerge from overwintering sites in early May and are 
most active at night.  Each corn earworm female may lay 450 to 2,000 eggs singly on host plants.  Eggs are laid on open 
foliage, but are usually densest on younger leaves.  Eggs hatch in two to five days.  The larval stage lasts about two to 
three weeks and has five or six instars.  Smaller larvae tend to occur in new, still-rolled foliage, whereas larger larvae 
tend to feed on open leaves.  Late-stage larvae tunnel 5 to 15 cm into the soil and pupate.  The pupal stage lasts about 
two to three weeks.  Adults then emerge from the soil.  Duration from egg to adult emergence is six to eight weeks 
under field conditions.  Corn earworm overwinters as a diapausing pupa in the soil and undergoes several generations 
each year.  If in high populations, the corn earworm larvae may become cannibalistic.

IPM Tactics:

●     Treat when an average of two larvae per grain head are found.

Pesticides commonly available for use:

Organophosphate insecticides:

●     Chlorpyrifos (Lorsban 4E): mid-range price.

●     Malathion (malathion): usually not used, mid-priced range product. Provides fair to good control.  

Carbamate insecticides:

●     Carbaryl (Sevin XLR, 80S):  mid to high price range product. Provides good control.

●     Methomyl (Lannate 2.4LV, SP): medium price range product.

Pyrethroid insecticides:

●     Cyfluthrin (Baythroid): low to medium price range product.  Provides good to excellent control.

●     Lambda-cyhalothrin (Warrior T): inexpensive, provides excellent control.

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

●     Spinosad (Tracer): fairly expensive. Narrow spectrum of pests controlled.

Non-chemical pest management tools:

●     Scouting the whorls of young plants and inside the grain heads of older plants.

●     Natural enemies (e.g., Trichogramma wasps and predatory insects) may help to reduce infestation by corn earworm.

Fall armyworm



(Spodoptera frugiperda)

This species seemingly displays a very wide host range, but clearly prefers grasses.  The most frequently consumed 
plants are field corn, sweet corn, sorghum, Bermudagrass, and grass weeds such as crabgrass, Digitaria spp.  When the 
larvae are very numerous they defoliate the preferred plants, acquire an "armyworm" habit and disperse in large 
numbers, consuming nearly all vegetation in their path.  Larvae cause damage by consuming foliage.  Older larvae 
cause extensive defoliation, often leaving only the ribs and stalks of sorghum or corn plants, or a ragged, torn 
appearance.  The life cycle is completed in about 30 days during the summer, but 60-90 days in the spring and fall.  The 
ability to diapause is not present in this species.  The number of generations is one or two in Tennessee.  Eggs are laid in 
masses, and the number of eggs per mass varies considerably but is often 100 to 200, and total egg production per 
female averages about 1500 with a maximum of over 2000.  The eggs are sometimes deposited in layers, but most eggs 
are spread over a single layer attached to foliage.  The female also deposits a layer of grayish scales between the eggs 
and over the egg mass, imparting a furry or moldy appearance.  Duration of the egg stage is only two to three days 
during the summer months.  There usually are six instars in fall armyworm larvae.  It can be easily confused with the 
corn earworm, Helicoverpa zea.  Duration of the larval stage tends to be about 14 days during the summer and 30 days 
during cool weather.  Pupation normally takes place in the soil, at a depth 2 to 8 cm.  If the soil is too hard, larvae may 
web together leaf debris and other material to form a cocoon on the soil surface.  Duration of the pupal stage is about 
eight to nine days during the summer, but reaches 20 to 30 days during the fall.  The pupal stage of fall armyworm 
cannot withstand protracted periods of cold weather.  After a preoviposition period of three to four days, the female 
normally deposits most of her eggs during the first four to five days of life, but some oviposition occurs for up to three 
weeks.  Duration of adult life is estimated to average about 10 days, with a range of about seven to 21 days.  Larvae also 
will burrow into the growing point (bud, whorl, etc.), destroying the growth potential of plants, or clipping the leaves.  

Cool, wet springs followed by warm, humid weather in the overwintering areas favor survival and reproduction of fall 
armyworm, allowing it to escape suppression by natural enemies. Once dispersal northward begins, the natural enemies 
are left behind. Therefore, although fall armyworm has many natural enemies, few act effectively enough to prevent 
crop injury. 

Chemicals commonly available for use:

Organophosphate insecticides:

●     Chlorpyrifos (Lorsban 4E): mid-range price.  Provides good to excellent control.

Carbamate insecticides:

●     Carbaryl (Sevin XLR, 80S): medium to high priced depending on rate used.  Provides good control.

●     Methomyl (Lannate LV, SP): medium to high cost, provides good to excellent control.

Pyrethroid insecticides:

●     Cyfluthrin (Baythroid 2): medium price range.  Provides good to excellent control.

●     Lambda-cyhalothrin (Warrior T): mid-range price, provides excellent control.

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



●     Spinosad (Tracer): expensive, narrow range of pests controlled.

Non-chemical pest management tools:

●     Pheromone traps may be effective, however are rarely used by growers.  Occasionally, researchers and extension 
specialists may place some traps in various areas of West Tennessee to determine presence of this pest.

●     Blacklight traps may provide good indicator of density and presence of adult moths, however is not commonly used.

●     Scout for eggs and larvae.

Biocontrols:

●     Numerous species of parasitoids affect fall armyworm.  The wasp parasitoids most frequently reared from larvae in 
the United States are Cotesia marginiventris and Chelonus texanus (Cresson) (both Hymenoptera: Braconidae), species 
that are also associated with other noctuid species.  Among fly parasitoids, the most abundant is usually Archytas 
marmoratus (Diptera: Tachinidae).  However, the dominant parasitoid often varies from place to place and from year to 
year.  The predators of fall armyworm are general predators that attack many other caterpillars.  Among the predators 
noted as important are various ground beetles (Coleoptera: Carabidae); the striped earwig, Labidura riparia 
(Dermaptera: Labiduridae); the spined soldier bug, Podisus maculiventris (Hemiptera: Pentatomidae); and the insidious 
flower bug, Orius insidiosus (Hemiptera: Anthocoridae).  Vertebrates such as birds, skunks, and rodents also consume 
larvae and pupae readily. 

●     Numerous pathogens, including viruses, fungi, protozoa, nematodes, and a bacterium have been associated with fall 
armyworm, but only a few cause epizootics.  Among the most important are the S. frugiperda nuclear polyhedrosis virus 
(NPV), and the fungi Entomophaga aulicae, Nomuraea rileyi, and Erynia radicans.  Despite causing high levels of 
mortality in some populations, disease typically appears too late to alleviate high levels of defoliation. 

Stinkbugs 
Green, Brown, and Southern Green

(Acrosternum hilare, Euschistus servus, Nezara viridula)

Various stink bugs may be found in Tennessee, however, the green stink bug is the predominant species.  Stink bugs 
feed on various plants, including native and ornamental trees, shrubs, vines, weeds, and many cultivated crops.  Stink 
bugs build up on these hosts and move to sorghum late in the season as the bloom matures.  Stink bugs inflict 
mechanical injury to the seed as well as transmit the yeast-spot disease organism.  The degree of damage caused by this 
pest depends to some extent on the developmental stage of the seed when it is pierced by the stink bug's needlelike 
mouthparts.  The younger the seed when damaged, the greater the yield reduction. Although late season infestations 
may not affect yield, germination will be reduced.

Stink bugs overwinter as adults and become active in spring when temperatures rise above 21 degrees Centigrade 
(above 70 degrees F).  Each female deposits up to several hundred eggs, usually in mid- or late June.  These eggs are 
laid in clusters (averaging 36 eggs) primarily on leaves and stems but also on pods.  Nymphs hatch from these eggs and 
pass through five instars before becoming adults.  Approximately five weeks elapse between hatching and adult 
emergence.  One to two generations per year occur in Tennessee.  In any case, stink bugs generally reach high 
population levels in late September or early October.  It is then that stink bugs may become a problem on various crops.



Pesticides commonly available for use:

Carbamate insecticides:

●     Carbaryl (Sevin, XLR, 80S): mid to high price depending on rate used.  Provides good control.

Pyrethroid insecticides:

●     Lambda-cyhalothrin (Warrior T): provides excellent control and is mid-priced.

●     Cyfluthrin (Baythroid 2): medium to high cost.

●     Zeta cypermethrin (Fury/Mustang): provides excellent control.

Non-chemical pest management tools:

●     Stink bugs have some natural enemies, including several common species of birds.

●     Scout for stink bugs.

●     Other arthropods: 

●     Occasionally, in some years and scattered fields, armyworms, or two-spotted mites may reach economic levels. 

INSECTICIDES

Several products have label restrictions and individuals using these products should review the label prior to using any 
pesticide. 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 1 lists the estimated amount of 
products used in grain sorghum production during 2004. 

ORGANOPHOSPHATES:

●     Chlorpyrifos (Lorsban 15G, 4E, 75WG): has a 21-day PHI.  The 4E formulation is a restricted use pesticide.  The 4E 
and 75WG formulations have Warning as the signal word.  The 15G, 4E and 75WG formulations have a 24-hour REI.  
The 15G formulation has Caution as the signal word, and is applied at the rate of 4 to 12 oz. per 1,000 row feet banded 
over the row.  No more than 18.3 lbs of 15G per acre may be applied per season.  Applied as a band application.  Cost 
could be as high as $34.77 per acre for the 15G formulation.  The 4E formulation my be applied at the rate of 8 to 32 fl o
Oz or 0.25 to  11.0 lb ai per acre.  The cost may range from $2.44 to 9.75 per acre per application.  The 75WG 
formulation is applied at the formulation rate of 0.33 to 1.33 lbs or 0.25 to 1 lb ai per acre.  The 75WG formulation is 
difficult to obtain.  Used to control sorghum midge, green bug (aphids), chinch bugs, lesser cornstalk borer, webworms, 
armyworms, cutworms European corn borer, southwestern corn borer, corn earworm, and fire ants.  The treated crop is 
not to be used for grain, forage, fodder, hay or silage within 30-days after 1 pint of 4E per acre of application.  No more 
than 3 pints 4E per acre per season allowed.   No more than three applications per season of chlorpyrifos products.

●     Dimethoate (Dimethoate 400):  Treated areas should not be grazed or livestock allowed to feed within 28 days of last 
application.  The product has Warning as the signal word and it has a 48-hr REI.  Applied at the rate of 4 to 16 fl .oz. 
per acre per treatment.  The formulation contains 4 lbs ai per gallon formulation.  No more than 3 applications allowed 



per season.  Used to control aphids, grasshoppers and sorghum midge.  Cost ranges from $1.13 to 4.54 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.  Applied at planting.  Used at the 
rate of 4.5 to 6 oz per 1,000 row feet.  No more than 6.5 lbs formulation or 1.3 lbs ai 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 greenbugs.  May provide some early season suppression of chinch bugs.  Cost was not 
available for this product.  This product is difficult to obtain.

●     Terbufos (Counter CR): Do not graze or harvest for forage within 50-days of treatment.  Do not harvest for fodder or 
seed for 100-days of treatment.  It has Danger as the signal word and a 48-hour REI.  Used at the rate 11.3 lbs 
formulation per acre.  May be applied in a band or in-furrow.  No more than 11.3 lbs per acre per season may be 
applied.  Used to control greenbugs, corn leaf aphids, corn rootworms, wireworms, whitegrubs, and chinchbugs. 
Product generally contained in an enclosed applicator which greatly limits dermal and inhalation exposure.  Cost for an 
application would be $32.20 per acre.

●     Malathion (Malathion 57):  has a 7-day PHI.  It has Warning as the signal word, other formulation do have Caution as 
the signal word.  It has a 12 hour REI and a 5-day PHI.  The 57E formulation may be applied at the rate of 1.5  pints per 
acre or 0.94 lbs ai per acre per application.  Used to control aphids, corn earworms, corn rootworm (adults), 
grasshoppers, sap beetles and whiteflies.  Cost per application would be $4.44 per acre.   Treated areas should not be 
grazed for treated foliage fed to livestock.

●     Disulfoton (Di-Syston 8): has a 34-day PHI for grain, 45-day PHI for forage or fodder.  It has Danger as the signal 
word and is a restricted use pesticide with a 48-hr REI.  It is applied at the formulation rate range of 12 to 16 fl.oz. per 
acre.  Product should not be applied directly to seed.  No more than three applications per crop.  May be applied at 
planting as an in-furrow treatment or a banded treatment.  Used to control greenbugs.  Cost of treatment would range 
from $8.58 to 11.44 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 21-day PHI for grain or fodder, 14-day for grazing, forage or silage.  The 
XLR formulation  has a 12-hour REI and Caution as the signal word.  The 80WSP formulation has Warning as the 
signal word.  The rates range from 1.25 to  2.5 lbs of the 80WSP formulation.  Rates range from 1-2 qts for the XLR 
formulation or 1 to 2 lbs ai per acre per application. No more than 6 lbs ai per acre per season may be applied.  Used to 
control, cutworms, armyworms, chinch bugs, corn earworms, fall armyworms, stink bugs, webworm, and Southwestern 
corn borer.  Cost ranges from $7.95 to 15.90 for XLR formulation and cost ranges from $7.81 to 15.63 per application 
per acre for the 80S formulation. 

●     Methomyl (Lannate 2.4LV, SP): has a 14-day PHI for harvest, 14-day PHI for grazing or feeding.  It has a 48-hour 
REI.  It is a restricted use pesticide and has Danger as the signal word.  For the 2.4 LV formulation the rate ranges from 
12 to 24 fl.oz. or 0.225 to 0.45 lbs ai per acre per application.  No more than 0.9 lbs ai per acre per season or more than 
two applications per season may be applied.  Used to control sorghum midge, corn earworms, fall armyworm, beet 
armyworm, armyworms, and sorghum webworm.  Provides good to excellent control of most pests.  Cost ranges from 
$5.19 to 10.38 per acre per application for LV formulation. 



●     Carbofuran (Furadan 4F): has Danger as the signal word and a 14-day REI.  It is a restricted use pesticide.  Applied at 
the formulation rate range of 0.25 to 2 pints or 0.125 to 1 lb ai per acre.  Has a 10-month plant back period for crops not 
listed on the label.  No more than 3 lbs ai per acre per season.  Used to control grasshoppers and may provide good 
control of several pests not listed on the label.  Treated forage should not be fed to livestock.  Cost ranges from $2.53 to 
20.25 depending on rate used.

PYRETHROID INSECTICIDES:

●     Cyfluthrin (Baythroid 2): has a 14-day PHI. This is a restricted use pesticide.  Baythroid has Danger as the signal 
word and a 12-hour REI.  Baythroid rates range from 1 to 2.8 fl oz formulation or 0.016 to 0.044 lbs ai per acre per 
application with no more than six applications per acre per season. Cyfluthrin is used to control sorghum midge, 
cutworms, armyworm, black wooly bear, European corn borer, Fall armyworm, False chich bug, flea beetle, corn 
earworm, sorghum webworm, southwestern corn borer, stink bugs, webworms, yellowstriped armyworm, chichbug and 
grasshoppers.  Cost ranges from $2.72 to 7.61 per acre per application for Baythroid 2.

●     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. or 0.015 to 0.05 lbs ai per acre per application. No more that 0.15 lbs ai per acre may be applied 
per season.  Used to control sorghum midge, black cutworms, chinch bugs, corn earworms, cutworms.  Cost ranges 
from $2.19 to 7.24 per acre per application.  For chich bug control sprays should be directed at base of plant.

●     Zeta-Cypermethrin (Mustang Max 0.8, Mustang 1.5) has a 14 day grain and stover and a 45-day PHI for forage.  It 
has a 12 hour REI, is a restricted use pesticide which has Warning as the signal word.  Mustang rates range from 1.4 to 
4.3 fl.oz. or 0.016 to 0.05 lbs ai per acre per treatment.  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 0.25 lbs ai per acre. Labeled for 
control of cutworm spp, corn earworm, sorghum midge, fall armyworm, southern armyworm, true armyworm, yellow-
striped armyworm, European corn borer, Southwestern corn borer, flea beetle spp., hornworms, stink bugs, webworms, 
aphid spp., beet armyworm, grasshopper spp., chichbug, false chinchbug, lesser corn stalk borer, thrips spp. and 
whitefly spp..  Scouting is critical for stalk borer to obtain control using this product.  For Mustang Max, cost ranges 
from $2.05 to 6.41 per acre per application.

●     Lambda-cyhalothrin (Warrior T 1, Karate 1, Karate-T 2.08): has a 30-day PHI and a 24-hour REI.  The crop should 
not be harvested for forage within 50-days of treatment and not for fodder or grain within 100-days of treatment.  The 
Warrior T formulation is applied at the formulation rate range of 1.92 to 3.84 fl. or 0.015 to 0.03 lbs ai per acre.  The 
Karate-T formulation is applied at the rate of 0.96 to 1.92 fl or 0.015 to 0.03 lbs per acre per treatment.  No more than 
0.08 lbs ai per acre per season and no more than 0.06 lbs ai per acre after crop emergence.  Warrior T and Karate 
products are restricted use pesticides.  Warrior T and Karate-T have Warning as the signal word and Karate has Danger 
as the signal word.  They are used to control aphids, chinch bugs, whitegrubs, cutworm spp. sorghum midge, 
armyworm, beet armyworm, fall armyworm, yellow-striped armyworm, corn earworm, webworm species, European  
corn borer, southwestern corn borer, lesser corn stalk borer, stink bug species, grasshopper spp., chinch bug, sugarcane 
borer, Rice stalk borer, and Mexican rice borer.  Cost for Warrior T, ranges from $4.14 to 8.28 per acre per foliar 
application.

NOTES: Some pyrethroids are thought to be endocrine disruptors.

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

●     Spinosad (Tracer): is a naturalyte insecticide. It has a 7-day PHI for grain or fodder and a 14-day PHI for forage.  It 
has a 4-hour REI and Caution as the signal word.  Rate ranges from 1.5 to 3 fl oz
. per acre per application.  No more than 0.45 lbs ai per acre per season may be applied.  Used to control armyworms, 



corn earworm, webworms and the Southwestern corn borer.  Cost ranges from $6.65 to 13.26 per acre per application. 
Applications should be maid to coincide with peak egg hatch for control of armyworms and corn earworms.

●     Thiamethoxam (Cruiser 5FS): is a neonicotinoid insecticide.  It has a 0-day PHI and a 12-hour REI.  Material is 
applied at a rate 5.1 fl. oz. per 100 lbs of seed.  Caution is the signal word listed on the label.  Used to control corn leaf 
aphid, green bug, chinch bug, yellow sugar cane aphid, seed corn maggot, wireworm, and fire ants.  Cost is 
approximately $7.00 per hundred pounds of seed.

●     Imidachloprid (Gaucho 480): has no PHI listed on the label; however it has a 12-hr REI. It has a use rate of 8 fl oz 
formulation per 100 lbs seed.  Caution is the signal word. Applied to seed by 
a seed company or approved seed treatment center.  Cost for treatment is approximately $7.50 per 100 lbs of seed.  
Livestock should not be allowed to graze or fed treated crop within 45 days of planting.  Used to control aphids, chinch 
bug, fire ants and wireworms.

 

Table 1.  Estimated Insecticide Usage During 2004 in Grain Sorghum Production

      Estimated
Classification Common name Trade name % acreage treated
Organophosphates       

Chlorpyrifos Lorsban 15G 0
Lorsban 4E 1

Dimethoate Dimethoate 0
Phorate Thimet 20G 0
Terbufos Counter CR 0
Malathion Malathion Trace
Disulfoton Di-Syston 8E 0
Pirimiphos-methyl**   10

        
Carbamates       
  Carbaryl Sevin XLR 5
  Sevin 80S 1
  Sevin 50WP 0
  Methomyl Lannate 2.4LV 10
  Lannate SP Trace
        
Pyrethroids       
  Cyfluthrin Baythroid 2 10
  Esfenvalerate Asana XL 0
  Zeta-cypermethrin Mustang Max 0.8 50
  Mustang 1.5 0
  Lambda-cyhalothrin Warrior T 15
  Karate 0
  Gamma-cyhalothrin Prolex Trace
        



Others       
  Spinosad Tracer 0
  Thiamethoxam** Cruiser 10
  Imidachloprid** Gaucho 50
        
        

Estimates by Dr. Russ Patrick, Professor, Extension Entomology and Plant Pathology.  Jackson, TN and Tim Campbell, 
Dyer County Extension.

**  Seed treatment materials.

 

 

Weeds

 

Weeds compete for nutrients and water and may contribute to crop stress if not properly managed.  Weeds may also 
create harvest problems and cause less return to producers when grain is sold.  Good land preparation, either mechanical 
or with chemical herbicides in the fallow, and crop rotation will reduce the competitiveness of weeds before planting a 
sorghum crop.  Planting into a weed-free seedbed and controlling in-crop weeds with herbicides or mechanical inter-
row cultivation will further reduce the affect of weeds of the growing sorghum crop.  To avoid significant yield loss, 
weeds must be controlled within four to five weeks of a young crop’s life.  Losses due to weed infestation can be as 
great as 100% loss however, state average loss due to weed infestation is around 8%.

With a move away from conventional tillage there has been an enormous increase in the use and reliance on herbicides 
in the no-tillage system in corn, sorghum, cotton, and soybean production.  It is stressed to producers that when deciding 
on a weed control regime, they should remember to take into account rotating herbicide groups to avoid developing 
weed resistance to any of the chemicals used in their production system.  Avoid use and avoid drift of Accent, Accent 
Gold, Beacon, Option, or Steadfast to grain sorghum, as these herbicides will severely injure or kill grain sorghum.

Various weeds have plagued grain sorghum production in Tennessee, and most commonly observed include; the grasses 
(Johnsongrass, shattercane, crabgrass, and broadleaf signalgrass) and broadleaf weeds (cocklebur, morningglories, 
lambsquarter, pigweeds, common and giant ragweed, hophornbeam copperleaf (Acalypha ostryifolia), smartweed and 
prickly sida).  Table 2 lists the estimated amount of herbicide use in 2004 grain sorghum production.

Johnsongrass

(Sorghum halepense)

Grain sorghum should not be planted in fields which have a history of heavy johnsongrass infestation.  Johnsongrass is 
a very vigorous competitor for water, nutrients, and light.  Two growth stages are usually targeted, seedling and 
rhizome.  Seedling johnsongrass is generally the easiest to control while rhizome stages may require more attention.



Herbicides commonly used to control:

●     Glyphosate (various):  applied the fall prior to planting grain sorghum will aid in control seedling and rhizome 
johnsongrass.  Provides good to excellent control.

●     Paraquat (Gramoxone Max):  applied as a burndown or preemergent provides excellent control for seedling 
johnsongrass.

●     S-metolachlor (Bicep Magnum II, Cinch): provides good control of seedling, atrazine portion of product provides no 
control.  Possible injury from atrazine, when applied as a preemergent herbicide.

●     Alachlor (Lariat or Bullet): provides good control of seedling.  The atrazine portion of this product provides no 
control of johnsongrass.  Possible injury from atrazine, when applied as a preemergent herbicide.

Non-chemical pest management tools:

●     Rotation into other crops.

●     Cultivation helps remove some seedlings between rows
.

Shattercane

(Sorghum bicolor)

Shattercane is difficult to distinguish from johnsongrass.  It is an annual weed and does not produce rhizomes like 
johnsongrass.  The leaf blades of shattercane tend to be much wider than those of johnsongrass.  It is capable of 
reducing the amount of moisture and nutrients for grain sorghum if in high density in the field.

Herbicides commonly used for control:

●     Glyphosate (Roundup, various): applied as a burndown provides good control.

●     Paraquat (Gramoxone Max): applied as a burndown provides good control.

Non-chemical pest management tools:

●     Cultivation in conventionally planted grain sorghum.

●     Rotation into other crops.

Cocklebur

(Xanthium strumarium)

Cocklebur is a summer annual weed.  It is found in many field crops situations in Tennessee.  The seed burs can cause 
mechanical damage to live stock and adjacent plants.  Poisioning may occur, if ingested by livestock.  Symptoms of 



livestock poisoning are variable because the plant contains several different toxins, but may include gastrointestinal 
irritation, weakness, breathing difficulty, behavioral changes, cardiac abnormalities and death.  Ingestion of as little as 
0.75 percent of an animal's body weight can be lethal.  The cocklebur is a fast colonizer and can become established 
quickly.  It competes for resources needed by the grain sorghum plant (water nutrients and light). 

Herbicides commonly used for control:

●     2,4-D (various): provides excellent control.  Drift to non-target areas is a concern.

●     Dicamba (Banvel, Clarity): provides excellent control.  Drift to non-target areas is a concern.

●     Bentazon (Basagran): provides excellent control.

●     Bromoxynil (Buctril): provides excellent control.  Has less drift potential than products containing 2,4-D or dicamba.

●     Carfentrazone-ethyl (Aim): provides excellent control, must use hooded sprayer.

Non-chemical pest management tools:

●     Rotation

●     Cultivation in conventionally planted grain sorghum.

Morningglories 
Entireleaf/Ivyleaf, Pitted, Smallflower, and Tall

(Ipomoea) spp.

Morningglories are annual weeds which have twinning or climbing vines with conspicuous flowers.  All morningglories 
have funnel-shaped flowers, but colors vary.  Pitted morningglory has white flowers.  Ivyleaf and entireleaf usually 
have pale blue flowers.  Morningglories are very fast growers, they are heavy seed producers and can be difficult to 
manage.  They compete for nutrients, moisture and sunlight. 

Herbicides commonly used to control:

●     2,4-D (various): Drift to non-target areas is a concern.

●     Dicamba (Banvel, Clarity): Drift to non-target areas is a concern.

●     Bromoxynil (Buctril): provides excellent control.  Has less drift potential than products containing 2,4-D or dicamba

Non-chemical pest management tools:

●     Cultivation

●     Rotation



Herbicides:

Various herbicides are available for grain sorghum production.  The most commonly used preemergent herbicides 
include Bicep II Magnum, Dual II Magnum, Atrazine, Lariat or Bullet or Guardsman, and the most commonly used post 
emergent herbicides include Atrazine and Aim.  Table 3 lists the expected responses to various herbicides used in grain 
sorghum production.

Burndown herbicides recommended for no-till grain sorghum:

●     Paraquat (Gramoxone Max 3L): is a restricted use pesticide.  It is applied at the formulation rate of 20 to 32 fl
. oz or 0.47 to 0.75 lbs ai per acre.  The higher rate is used to kill sod or where difficult plants are present.  Surfactant is 
used with this product approximately 0.5 gallons per 100 gallons of final mix solution.  Applied before, after or during 
planting but before crop emerges.  May be applied with most preemergent herbicides.  Product is rainfast.  Cost ranges 
from $5.97 to 9.55 per acre per application.

●     Glyphosate (Touchdown 3, Roundup WeatherMax 4.5, others):  The label allows a minimum of 7-days from 
treatment until feeding treated vegetation.  When used as a harvest aid has a 7-day PHI.  Most formulations have 
Caution as the signal word and a 4-hr REI.  However some formulations may have Warning as the signal word and a 12-
hr REI.  The 3 lb formulations are applied at the rate of 32 to 64 fl
.oz. and the 4.5 lb. formulations are applied at the rate of 22-43 fl. oz.  or 0.75 to– 1.5 lbs ai per acre.  Several brands of 
products containing glyphosate have become available in recent years, growers often choose products which are the 
most economically priced and products of well known manufacturers.  These products provide better control of 
horseweed (marestail) and smartweed than Gramoxone Max.  Higher formulation rates are needed for control of larger 
weeds.  Plants must be actively growing and temperatures must be 70F or greater for the product to provide adequate 
control.  May be tank mixed with most preemergent herbicides.  Glyphosate products are available as a diammonium 
salt, an isopropylamine salt, and a potassium salt.  Formulations and application rates are compared on the basis of 
pounds glyphosate acid equivalent (a.e.) per gallon per acre respectively.  Cost ranges from $3.40 to 14.35 per acre per 
application.

Preemergence herbicides:

●     S-metolachlor (Cinch, Dual II Magnum 7.64, Dual Magnum 7.62):  has no PHI listed, however has a 24-hr REI and 
Caution as the signal word.  Applied at the formulation rates of 1.0 to 1.67 pints or 0.96 to 1.6 lbs ai per acre depending 
on soil type.  These products are recommended for use on overflow areas or fields where variable soil textures prevent 
preemergence application of atrazine.  Controls most annual grasses and some broadleaf weeds and pigweed.  Does not 
control seedling johnsongrass, shattercane, or Texas panicum.  Must have a seed safener applied to seed.  Rate depends 
on soil texture and organic matter content.  A post emergence product may be needed for additional broadleaf weed 
control.  May be tank mixed with atrazine to provide broadleaf weed control.  Cost ranges from $13.75 to 22.96 per acre.

●     Atrazine (Aatrex, Atrazine):  No PHI listed on the label.  The product has Caution as the signal word and a 12-hr 
REI.  This product is a restricted use pesticide.  It is applied at the rate of 1-2 qts or 1 to 2 lbs ai per acre.  It is use in 
both conventional and no-till production systems.  Controls most broadleaf weeds and large crabgrass crowfootgrass, 
foxtails, goosegrass, and sandbur.  Does not control broadleaf signalgrass, fall panicum, Texas panicum, seedling 
johnsongrass, or shattercane.  Do not exceed 1.6 lbs ai per acre per season.  Has some restrictions on soil types.  This 
product has various restrictions.  These restrictions are part of an overall ground and surface water contamination risk 
reduction measure.  This product may be applied as a postemergent herbicide.  Possible injury from atrazine, when 
applied as a preemergent herbicide.  Cost ranges from $ 2.40 to 4.80 per acre.

●     Alachlor (Lasso 4, Micro-Tech): No PHI is listed on the label.  It has a 12-hr REI and caution as the signal word.  It is 



a restricted use pesticide.  It is applied at the formulation rate range of 1.5 to 3 quarts or 1.5 to 3 lbs ai per acre per 
application.  Provides control of most annual grasses and pigweed.  Provides some control of small seeded broadleaf 
weeds.  Does not control seedling Johnsongrass, shattercane or Texas panicum.  Seed must be treated with a safener, 
such as flurazole.  The lower listed rates are used on sandy loam soils and higher listed rates are used on silty clay loam 
soils.  Cost ranges from $9.66 to 19.31 per acre.  

●     Dimethenamid-P (Outlook 6EC): forage may not be grazed or fed to livestock for 60-days after application or grain 
or fodder should not be fed for 80 days after application.  It has Warning as the signal word and a 12-hr REI.  It is a 
restricted use pesticide.  Applied at the rate of 12 to 21 floz per acre.  Not compatible with many of the liquid fertilizers 
applied prior to planting.  Used to control most annual grasses and pigweed.  Does not control seedling johnsongrass, 
shattercane, or Texas panicum.  Cost was not available for this product.  

Combination preemergent herbicide products (premixs) which include atrazine:

●     Lariat and Bullet contain 2.5 lbs alachlor and 1.5 lbs atrazine ai per gallon of formulation.  Applied at the formulation 
rate range of 2.5 to 4 quarts or 0.95 to 1.26 lbs ai S-metolachlor and 1.24 to 1.63 lbs ai atrazine per acre.  It is a 
restricted use pesticide which has Caution as the signal word and a 12-hr REI.  Seed must be treated with a seed safener 
when using these products.  Possible injury from atrazine, when applied as a preemergent herbicide.  No more than 4 lbs 
alachlor per acre per year may be applied.  Treated areas should not be grazed or forage fed to livestock 70 days after 
application. Cost ranges from $13.43 to 21.48 per acre.

●     Bicep II Magnum is a premix of S-metolachlor 2.4 lbs and atrazine 3.1 lbs ai per gallon.   It is applied as a 
preemergent herbicide.  This product is a restricted use pesticide.  It has Caution as the signal word and a 24-hr REI.  
Applied at the rate of 1.6 to 2.1 qts or 2.2 to 2.9 lbs ai per acre.  Product should not be used on sandy loam soils or soils 
containing less than 1% organic matter.  Seed must have been treated with a seed safener such as Concep or Screen.  
Controls most annual grasses and broadleaf weeds.  Does not control seedling Johnsongrass, shattercane or Texas 
panicum.  Possible injury from atrazine, when applied as a preemergent herbicide.  Cost ranges from $18.08 to 23.73 
per acre.  

●     Guardsman Max is a premix of dimethenamid-P and atrazine.  It is a restricted use pesticide.  This product has 
Warning as the signal word and a 12-hr REI.  It is applied at the formulation rate of 1.5 to 2 qts or 1.5 to 2.5 lbs ai per 
acre.  It should not be applied to soils containing less than 1% organic matter.  Used for control of most annual grasses 
and many broadleaf weeds.  Should not be used unless a seed safener has been used.  Possible injury from atrazine, 
when applied as a preemergent herbicide.  Cost ranges from $16.35 to 21.80 per acre.

Postemergence herbicides:

●     Atrazine (Aatrex): is a restricted use pesticide.  Applied at the rate of 2 qts or 2 lbs ai per acre.  Grain sorghum should 
be fully emerged prior to treatment.  Should not be applied during cloudy weather.  Should be applied prior to weeds 
getting taller than 1.5” in height.  Used to control annual broadleaf weeds and tiny annual grasses.  Cost is 
approximately $4.78 per acre per application.

●     Bentazon (Basagran): Applied at the rate of 1.5 to 2 pints or 0.75 to 1 lb ai per acre.  Controls many annual broadleaf 
weeds, however should be applied when targeted weeds are less than 4” in height.  Applied over the top or directed 
prior to heading.  Cost ranges from $15.23 to 20.30 per acre per application.

●     Bromoxynil (Butril 4E): Applied at the formulation rate of 0.5 to 0.75 pints or 0.25 to 0.38 lbs ai per acre.  Applied 
over the top when plants reach 3
- leaf stage until 12 inches in height.  This product has less drift potential than products containing dicamba, or 2,4-D.  



Used to control cocklebur, groundcherries, black nightshade, and lambsquarter.

●     Dicamba (Banvel, Clarity): applied at the rate of 0.25 to 0.5 pints or 0.125 to 0.25 lbs ai per acre.  May be applied to 
sorghum from emergence until plant reaches 8 inches tall.   Product should be directed to row middles when plants are 8 
to 15 inches in height to avoid spraying into the whorl.  This product should not be applied by air.  Caution should be 
used when applying product to prevent drift or injury to sensitive crops.  Cost ranges from $2.92 to 5.83 per acre per 
application.

●     Halosulfuron (Permit 75WSG): has a 30-day PHI.  Applied at the rate of 0.67 to 1 oz or 0.031 to 0.047 lbs ai per 
acre.  Applied from two
- leaf stage until layby.  Provides good broadleaf weed control especially near sensitive crop areas such as soybeans and 
cotton where 2,4-D should not be applied.  High rates are needed to control yellow nutsedge.  Temporary stunting may 
occur when Permit is applied to grain sorghum under stress.  Only one application allowed per season.  Addition of a 
non-ionic surfactant improves performance of this product.  Cost ranges from $11.02 to 16.44 per acre.

●     2,4-D (2-4-D, various):  applied at the rate of 0.5 to 1 pint or 0.25 to 0.5 lbs ai per acre.  Applied over the top of grain 
sorghum from 6 to 10 inches tall to control most broadleaf weeds.  Drop nozzles should be used when plants are taller 
than 10 inches.  Ester formulations should not be used if sensitive crops (cotton, soybean) are nearby.  Caution should 
be used during application.  Cost ranges from to $0.77 to 1.54 per acre per application.

●     Pendimethalin (Prowl, Pendimax):  applied at the rate of 1.2 to 3.6 pints or 0.5 to 1.5 lbs ai per acre.   Rates vary 
depending on soil type.   Provides extended control of seedling johnsongrass, signalgrass, or late-season grasses.  Soil 
should be cultivated to throw soil around brace roots when sorghum is a minimum of 4 inches in height and 
pendimethalin may be sprayed.  If rainfall (0.5”) does not occur within 7 days of application, incorporation with a 
sweep-type or rolling cultivator.  Cost ranges from $3.14 to 9.41 per acre.

●     Glyphosate (Roundup, various):  has a 7-day PHI.  There are various formulations available for this product.  REI 
varies from 4-hrs to 12-hrs depending on formation and signal word also varies from Caution to Warning.  A late season 
salvage application of glyphosate may be applied through a ropewick to control late season weeds if weeds are 12” 
taller than grain sorghum.  Cost varies depending on rate and formulation used.  Cost could be as high as $40.00 per 
acre, however usually is around $18.00 per acre.

●     Prosulfuron (Peak 57WDG): applied at the rate of 0.75 to 1 oz
. or 0.027 to 0.036 lbs ai per acre.  Used to control pigweed lambsquarters, cocklebur, morningglory, jimsonweed, 
ragweed, smartweed, sicklepod, and velvet leaf.  Cost ranges from $ 8.36 to 11.15 per acre. 

●     Linuron (Lorox 50WDG, Linex 4L):  applied as a directed spray at the rate range of 1 to 2 pints 4L formulation or 1 
to 2 lbs WDG formulation or 0.5 to 1 lbs ai per acre.  A non-ionic surfactant is usually added.  Usually applied when 
weeds sorghum is a minimum of 12 inches in height and weeds are 2 to 4 inches in height.  Product should not be used 
on sand or loamy sand soil or in soils containing less than 1% organic matter. Used for control of annual grass and 
broadleaf weeds.  Cost ranges from $6.48 to 12.95 for the 4L formulation and $14.50 to 29.00 for the 50WDG 
formulation per acre.

●     Carfentrazone-ethyl (Aim 40, Aim EW): has a 3-day PHI.  It has Caution as the signal word and a 12-hr REI.  It is 
applied as a directed spray using a hooded sprayer or drop nozzles.  May be applied 30 days prior to planting as a 
burndown or until the 6-leaf stage of development using a hooded sprayer or drop nozzles.  The EC formulation is 
applied at the formulation rate range of 0.5 to 1 fl
. oz . or 0.008 to 0.016 lbs ai per acre.  No more than 0.016 lbs ai per acre per season may be applied.  Used to control; 
prickly sida, waterhemp, common ragweed, pigweeds, jimsonweed, cocklebur, velvet leaf, black nightshade, and 



various others.  Also can be used as a harvest aid.  Should not be applied to plant leaves or into the whorl.  Cost is 
approximately $2.65 to 5.29 per acre per application. 

Postemergent premix

:

●     Marksman 3.2F (dicamba and atrazine): applied at the rate of 2 pints or 0.28 lbs dicamaba and 0.53 lbs ai atrazine per 
acre per application.  Used to control most broadleaf weeds.  Applied when sorghum has two to five leaves.  Should not 
be applied near dicamba sensitive crops.  Material is difficult to obtain and pricing is not available.

NOTES:  Post emergent herbicides are often required to control cocklebur, sicklepod and/or other hard-to-control 
broadleaf weeds.

Grain sorghum harvest aids:

Harvest aid chemicals are sometimes needed to desiccate weeds in order to improve timeliness of harvest.  This is most 
frequently encountered with early maturing varieties

,
 which may be ready for harvest prior to a killing frost.  Harvest aid chemicals do not speed up grain maturity;, they 
merely reduce moisture in weeds and may improve harvest efficiency, in addition to timeliness.  Producers are 
encouraged to make harvest aid decisions by comparing cost with anticipated benefits.

●     Glyphosate (Touchdown, Roundup, others):  has a 7-day PHI.  Most formulations have Caution as the signal word, 
however some formulations do have Warning signal words.  Formulations with Caution have a 4-hr REI and 
formulations with Warning have a 12-hr REI.  The 3E formulation is applied at the rate of 32-64 fl
oz and 22-43 fl oz for the 4.5E formulations or 0.75 to 1.5 lbs ai per acre.  Applied when grain moisture is 30% or less.  
Applied a minimum of 7-days prior to harvest.  Should not be applied to crops grown for seed, or reduced germination 
vigor may occur.  Glyphosate products are available as a diammonium salt, an isopropylamine salt, and a potassium 
salt.  Formulations and application rates are compared on the basis of pounds glyphosate acid equivalent (a.e.) per 
gallon per acre respectively.  Cost greatly varies depending on formulation and rate used.  Cost ranges from $7.50 to 
18.00 per acre.

●     Sodium Chlorate (Defol 6, others):  Applied 7 to 10 days prior to harvest.  Has Caution as the signal word and a 12-hr 
REI.  It is applied at the rate of 4.5 to 6 lbs ai per acre.  Applications are made 7 to 10 days before anticipated harvest.  
Lower rates may be used when moisture content is low and the weather conditions are clear and dry.  Higher rates are 
used when conditions for dessication are poor.  Sodium chlorate does not reduce moisture content of the grain itself.

●     Carfentrazone-ethyl (Aim 40, EW 1.9): has a 3-day PHI.  It has Caution as the signal word and a 12-hr REI.  
Normally applied two weeks prior to harvest.  The EW formulation is applied at the rate of 1 oz or 0.016 lbs ai per 
season.  It may not be economically feasible to apply product if weather conditions are not favorable. Cost is $5.29 per 
acre.

 

Table 2.  Estimated herbicide use in 2004 grain sorghum production.



Common name Trade name Estimated usage*
Glyphosate Roundup, various 10

Touchdown 5
Other generics 10

Paraquat Gramoxone Max 25
      
Atrazine Aatrex F, 90WDG 75
      
Alachlor Lasso 4, MicroTech <1
  Lariat / Bullet** <1
      
Dimethenamid-P Outlook 6 <1
  Guardsman** 5
S-metolachlor Bicep II Magnum** 40

Cinch ATZ** 5
Cinch 7.64 5
Dual II Magnum 40

2,4-D 2,4-D <1
dicamba Banvel <1

Clarity <1
Halsulfuron Permit <1
Linuron Lorox, Linex 0
Prosulfuron Peak 0
Bentazon Basagran 0
Pendimethalin Prowl, Pendimax 0
Bromoxynil Buctril <1
Carfentrazone-ethyl Aim 5
      

* estimated % acreage treated with product.

** combined with other ai s.

Estimates provided by Angela Thompson, agronomist, University of Tennessee and Tim Campbell, Dyer County 
Extension Leader.

 

Table 3. Expected Herbicide Response of Common Weeds in Grain Sorghum



  PREEMERGENCE POST OVERTOP

Bicep II Magnum(u) or 
Cinch ATZ (u)

Lariat (u) 
or   

Bullet (u)
Atrazine (u) 2,4-D Banvel Basagran Buctril

1. Large Crabgrass 9 9 6 0 0 0 0
2. Smooth Crabgrass 9 9 4 0 0 0 0
3. Fall Panicum 9 8 6 0 0 0 0
4. Foxtail 9 9 7 0 0 0 0
5. Goosegrass 9 9 7 0 0 0 0
6. Broadleaf Signalgrass 8 8 8 0 0 0 0
7. Seedling Johnsongrass 8 8 0 0 0 0 0
8. Rhizome Johnsongrass 0 0 0 0 0 0 0
9. Bermudagrass 0 0 2 0 0 0 0
10. Yellow Nutsedge 7 6 5 0 0 8 0
11. Cocklebur 7 6 7 9 9 9 9
12. Groundcherries 8 8 7 8 9 3 8
13. Black Nightshade 8 8 7 8 9 3 8
14. Lambsquarters 9 9 9 8 9 6 8
15. Morningglories 8 8 7 9 9 4 7
16. Pigweed 9 9 9 8 9 0 6
17. Common Ragweed 9 9 8 8 9 5 7
18. Giant Ragweed 6 5 6 9 9 5 7
19. Sicklepod 7 7 6 8 8 0 5
20. Prickly Sida 7 7 8 7 8 8 6
21. Smartweed 9 9 8 6 8 7 7
22. Velvetleaf 6 5 7 8 8 8 7
Sorghum Tolerance 2* 2* 3 3 2 0 1

●     *Rating refers to herbicide safened seed. 

●     (u) Restricted Use Pesticide--Refer to label for precautions to be taken during handling and application. 

●     KEY TO SYMBOLS: 0=No control or crop injury; 10=100% control or severe, yield reducing crop injury. 

●     Ratings are based on labeled rates of each herbicide, applied at the optimum timing for each weed.  

 

 



Diseases

 

Disease pressure varies from field to field from year to year. Occasionally, during wet cool springs disease pressure is 
greatest. Losses in grain sorghum production are generally due to damping off caused by several soil-borne fungi. These 
fungi compromise a number of genera, which include Pythium, Fusarium, Rhizoctonia, Helminthosporium and several 
others. Most commonly, seed treatments containing fungicides provide adequate control most root rots. The majority of 
seed treatments are applied by seed suppliers. They include active ingredients which contain captain, metalaxyl, 
fluioxonil as well as various insecticides and seed safeners. Rarely are foliar fungicides needed to control diseases in 
Tennessee grain sorghum production. Generally, 95% of grain sorghum seeds planted are treated with some form of 
disease control product.

Seed Treatments

●     Seed Safeners:

●     Herbicide safening compounds protect the seedling from herbicide damage when germinating. Four active 
ingredients are available for use as seed safeners. These include flurazole, fluxofenim, cyometrinil, and 
oxabetrinil. Fluxofenim, cyometrinil and oxabetrinil safen seed against possible damage from metolachlor and 
flurazole safens against damage from alachlor. Fluxofenim (Concep, ProTec) is applied by the seed supplier for 
this purpose. It is estimated that 100% of the grain sorghum planted will have a seed safener applied to it by the 
seed supplier. Fluxofenim (Concep) is major product used because it provides good safening qualities for seed 
when using Dual or Bicep herbicides which are commonly use in Tennessee’s grain sorghum production 
systems. Cost usually increases approximately $1.00 per acre for seed treated with a seed safener. 

●     Insecticides / Fungicides:

●     A seed treatment materials such as captan, fludioxonil, mefenoxam, mancozeb should be used to control seed 
rots and seedling blights. Leaf diseases can be problems in areas with high rainfall and humidity, but generally in 
Tennessee foliar diseases do not cause serious losses. Planting resistant hybrids, providing optimum growing 
conditions, rotating with other crops, removing infested debris, planting disease-free seed are all methods which 
can be used to minimize losses from disease. 

●     Products used to control various soil borne pests include fungicides and insecticides. Most seed treatments 
applied by seed companies contain both of these ingredients. 

●     Fungicides:

●     Fludioxonil (Maxim 4FS) has Caution as the signal word and a 12-hr REI. Used at the rate of 0.08 to 0.16 fl oz 
per 100 lbs of seed. It is a contact fungicide, which is active against Fusarium, Rhizoctonia, Helminthosporium, 
and some of the weaker invaders such as Aspergillus and Penicillium. It is included as a seed treatment and is 
often used in combination with with metalaxyl or mefenoxam fungicides. Applied by a seed company. 

●     Mefenoxam / Metalaxyl (Apron XL LS 4, Allegiance FL 2.65): has Warning as the signal word and a 48-hr REI. 
It is a systemic fungicide. Mefenoxam is applied at the rate of 0.32 to 0.64 fl oz per 100 lbs of seed. Mefenoxam 
is an isomer of metalaxyl and has a greater activity than metalaxyl. Use rate of mefenoxam is generally lower 
than metalaxyl. Both products are active against Pythium spp. and Phytophthora spp. Mefenoxam is usually 
combined with fludioxonil to provide broad spectrum of activity against a wide range of fungi. 

●     ancozeb (Grain Guard 50): has Caution as the signal word and a 12-hr REI. Applied at the rate of 3 ounces per 



100 lbs of seed. Used to control various damping off pathogens. Little if any of this product is used. 

●     Insecticides:

●     Imidacloprid (Gaucho 480): applied at the rate of 8 fl oz per 100 lbs of seed. Has Caution as the signal word and 
a 12-hr REI. Treated areas should not fed or livestock allowed to graze for 45 days after planting. Gaucho is an 
insecticide seed treatment applied by the seed supplier, used to control greenbugs, chinch bugs, and protects 
against wireworms and fire ants. This one of the products of choice by seed suppliers. 

●     Pirimiphos-methyl (Actellic 5): applied at the rate of 9.2 to 12.3 fl oz or 6 to 8 ppm per 60,000 lbs seed. Applied 
by a commercial seed applicator. Treated grain may be used for food or feed after treatment. Applied after 
harvest for storage purposes. Used to control various storage pests. Less than 1% of total grain sorghum seed in 
the U.S. is treated with pirimiphos-methyl. 

●     Chlorpyrifos (Lorsban 30): has Caution as the signal word. It is applied at the formulation rate range of 0.056 to 
0.114 fl oz or 12 to 24 ppm per 100 lbs seed. Used after harvest as a storage treatment, to control storage pests. 

●     Combination products:

●     Captan and Lindane (Sorghum Guard): It has a 30-day plant back for leafy vegetables and a 12-month plant back 
for crops not listed on the label. Danger is the signal word and has a 24-hr REI.. It is a fungicide and insecticide 
combination. Applied at the formulation rate of 2.67 oz pouch per 50 lbs of seed. Not recommended on inbred 
lines. Used for wireworm and seedling disease control. Little if any used in Tennessee. 

●     Mancozeb and Lindane (Grain Guard Plus): has Warning as the signal word and a 12-hr REI. Applied at the rate 
of 3 oz per bushel of seed. Used to control both seedling diseases and wireworms. 
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