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General Production Information

Zea mays (Poaceae)

●     Acres in Colorado: 1,500,000
●     Percent U.S. Acreage: 1.4%
●     Per Acre Value: $398.18
●     Value of Production in Colorado: $457,907,000.00  

(1997 Data)

Location of production:

Northeast: 
Boulder, Larimer, Logan, Morgan, Sedgwick, Weld

East Central: 
Adams, Arapahoe, Cheyenne, Douglas, El Paso, Kiowa, Kit Carson, Lincoln, Phillips, Washington, Yuma

Southwest: 
Delta, Mesa, Montezuma, Montrose

Southeast: 
Baca, Bent, Crowley, Las Animas, Otero, Prowers, Pueblo

Description of crop: 
An annual, monoecious crop. Production is focused on grain for sale or storing the plant - referred to as silage. Used for 
corn oil, livestock feed, ethanol production, and eaten fresh. 

Cropping system: 
Corn can be rotated with the following crops: small grains, alfalfa, sugarbeets, potatoes, vegetables and beans. A 
common rotation for dryland corn is wheat-corn-fallow, whereas with irrigated corn, pest problems may arise when corn 
is rotated with wheat or other small grains. 

Most corn acreage is irrigated, either by flood or sprinkler systems. Dryland corn is profitable in areas where conservation 
and/or reduced tillage planting techniques are used, and in areas where the average precipitation is 9" or more during 
the months of May, June, July and August. Conservation and/or reduced tillage strategies that reduce runoff and 
erosion increase the amount of off-season moisture stored in the soil profile. The reproductive stage is the most important 
time to avoid water stress (two weeks before to two weeks after silking).

Plowing is commonly used in Sedgwick county and surrounding areas. This helps to eliminate soil borne diseases and 
weed pressures.

Planting dates range from April 15 to May 15. Soil temperatures should reach 55 F before planting corn seeds and 
germination of corn seeds requires a soil temperature of 65 F. The maximum temperature for optimal growth is 90 F. In 
early spring it is important to plant at least 2" deep into the soil. Thirty inch row widths are common. Planting densities 
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range from 26,000 - 36,000 plants per irrigated acre of corn, whereas dryland corn planting densities range from 12,000 
- 18,000 plants per acre.

Fertilizer recommendations are: 180 lbs. of nitrogen, 50 lbs. of phosphorous (P2O5) and 5 lbs. of zinc per acre. Nitrogen is 

the major fertilizer requirement in non-sandy soils. Zinc and iron deficiencies are common in river bottom areas in 
Sedgwick county. Corn will turn blue in the early spring if phosphorus is limiting. 

Harvest dates vary with moisture content; silage corn is harvested after labor day, whereas grain corn is harvested 
in November. Moisture is an important factor for corn being stored as silage. The plant must have a moisture content 
below 15% and the storage bins must be well aerated to avoid pest damage in the crop. Corn stubble left in the field is 
often used for grazing cattle.

Critical Pest Management Issues: 
Insecticides aimed at corn insect pests may also kill the natural enemies of spider mites. Most foliar applied insecticides 
will provoke spider mite outbreaks, especially when applied after tasseling. Soil applied insecticides will not affect spider 
mite control. Therefore, spider mites should be an important factor when deciding on a corn rootworm management 
strategy. Insecticides used for corn rootworm control may also harm honeybees. 

Cultural Controls: 
Deep tillage, seed treatment (common seed treatments include isotox and crop guard), crop rotation, stress management 
and smut resistant hybrids reduce corn disease problems. Corn stalk rot, as well as other diseases, favor stressed plants. 
Cool weather at planting, excessive nitrogen, low potassium, over planting, moisture stress and insect damage 
encourage disease and pest problems. Although diseases commonly affect corn crops, most disease problems are managed 
with cultural controls rather than treated with fungicides. 

Purslane becomes a weed problem in thin stands. It is less of a problem when corn plants are in the silking stage because 
it becomes over-shaded by the corn plants. Round-up ready corn is available for weed control.

The most reliable way to control corn rootworm is through crop rotations; the field needs to be rotated out of corn for at least 
a year for rootworm management. Accurate timing and application of irrigation water and preventative soil applied 
insecticides improve rootworm control.

Avoiding plant stress and avoiding rotation with wheat are effective spider mite controls. Threshold-based miticide 
treatments can be prescribed if the level of infestation increases. Insecticide treatments should be avoided after tasseling 
to avoid spider mite outbreaks.

Bt corn and resistant hybrids provide good control of European corn borer and southwestern corn borer. If necessary, 
threshold-based insecticides should be applied.

Western bean cutworms, cutworms and grasshoppers can be controlled with threshold-based insecticides.

 

 

Insect Pests

Western Bean Cutworm

The western bean cutworm, originally a pest of field beans, has become a serious pest of field corn. Western bean 
cutworm larvae are dark brown with faint diamond-shaped markings on their backs. As they grow, the larvae change to 



a lighter color and by maturity they are gray to pinkish brown. At maturity, three short dark stripes running lengthwise on 
the first segment behind the head appear. The overall color of the adult moth is dark brown. The body is a light brown 
and 0.75" long. They have wings that have a spread of about 1.5" and are marked with creamy white stripes on the 
front leading edge. Only one generation per year occurs. Cutworms overwinter as prepupae. In May and early June they 
change to pupae. The moths emerge between July 14 and August 1. Eggs are laid in masses ranging from 4- 200 eggs per 
mass shortly after the moths emerge. When first laid, the eggs are white. As they mature, they change to brown and 
then immediately prior to hatching they are purple to black in color. The eggs hatch in 5-7 days. Following hatch, 
cutworm larvae move to one of two places on the corn plant, depending on the stage of development of the corn. If the corn 
has not tasseled, the young cutworms migrate to the whorl areas and feed on pollen in the developing tassel. If the corn 
has tasseled, the young cutworms migrate to the ear and feed on the silk. As the cutworms mature, they concentrate 
their feeding on the developing kernels. They reach the kernels either through the silk or through holes cut in the husk. 
The majority of cutworms feed until mid-September. When the larvae mature, they enter the soil, construct earthen cells at 
a depth of 3- 9", and change to the pre-pupal stage to overwinter. Young western bean cutworm larvae may cause 
poor pollination of corn by feeding on the silks. Older cutworm larvae feeding can destroy as much as 25-30% of the kernels 
on an ear. The destruction of the kernels by two or more cutworms per ear may reduce the yield of shelled corn by as much 
as 30-40%. Usually the reduction of yield in corn intended for ensilage is not as severe. However, because of the kernel 
loss, the quality of ensilage is lowered.

 

Two-Spotted Mite and Banks Grass Mite

Spider mites can be serious pests of corn, especially during hot, dry years. Two species of spider mites attack corn in 
Colorado: Banks grass mite, Olygonychus pratensis, and two-spotted spider mite, Tetranychus urticae. Banks grass 
mite traditionally has been a corn pest in Colorado, while the two-spotted spider mite has recently become a problem in 
certain corn-growing areas of the state. Most corn-growing areas are affected by Banks grass mite alone, but north-
central Colorado, especially Weld and Larimer counties, and production areas along the South Platte River are prone to 
serious mixed-species infestations. Spider mite larvae have six legs and are light to dark green in color. Banks grass mites 
and two-spotted spider mites go through two nymphal stages. Both nymphs and adults have eight legs. Adult females are 
large (0.018") and active. Adult males are smaller and have a deep green, pointed abdomen. Both Banks grass mites and 
two-spotted spider mites overwinter as orange-yellow females. The Banks grass mite overwinters on alternate grass hosts 
and then travels to corn plants either by walking short distances or by "ballooning," becoming windborne on web spun 
silk threads over longer distances. Spider mites lay pearly white, spherical eggs. Spider mites have piercing, sucking 
mouth parts with which they puncture plant cells and remove plant juices. They feed on the undersides of leaves, 
eventually killing the leaf and leaving it with a scorched or burned appearance. Commercial yield losses as high as 40% 
for silage have been documented in Colorado, although normal losses generally are lower. Infestations of Banks grass 
mites initiate on the undersides of lower leaves and gradually move into the upper part of the plant. Banks grass mite 
is commonly found in corn from the mid-whorl to the grain filling growth stages, while the two-spotted spider mite is rare 
on corn before flowering. Rapid population growth most commonly occurs after pollen shed. Factors that encourage 
Banks grass mite infestations include, host drought stress, elevated temperatures, low rainfall, low humidity, absence of 
two-spotted spider mite, lack of natural enemies, insecticide use, adequate moisture for alternate hosts during the 
previous growing season. Most of these factors will also encourage buildup of two-spotted spider mites, although 
optimum temperatures for two-spotted spider mites (86-90F) are lower than those for Banks grass mites (97-99F). Most 
Banks grass mite problems occur in the drier growing areas of Colorado and are always associated with grasses. For 
example, many problems in corn start when adjacent wheat starts to dry down. In comparison, two-spotted spider mites 
occur in more humid growing areas such as along river bottoms. Two-spotted spider mites are found in many crops, but it 
is common for corn infestations to occur in fields with nearby alfalfa.

 

Corn Earworm

The corn earworm appears in various colors from yellow or pink to green, sometimes almost black. Alternating light and 



dark stripes usually mark the body that is covered with small spines. Regardless of body color, they always have yellow-
brown head capsules, except when newly hatched. A fully developed larva is 1.5-2" in length. Adult moths are buff to 
grayish-brown with a wingspread of about 1.5". Most adult moths are considered to migrate north from the southern states 
in the spring. Female moths lay a single off-white colored egg. First generation earworms often feed in corn whorls, 
producing "shot holes" and damaging developing tassels. Second generation moths seek out green corn silks on which 
to deposit their eggs. The eggs hatch into young larvae in 2-10 days and begin feeding on the corn silk, sometimes clipping 
it off. Later, the larvae bore into the ear tip and begin feeding on the kernels. Larger larvae are cannibalistic, so usually 
only one larva reaches maturity in an ear of corn. Mature earworm larvae crawl down the stalk, burrow into the ground 
and pupate in an earthen cell. Adult moths emerge from the pupal cells 10-25 days later; the last generation overwinters 
as pupae. Larvae begin feeding on silks and later tunnel into ears where they feed on developing kernels, usually starting at 
the ear tip. Fecal pellets (frass) accumulate along feeding channels. Not only do larvae cause direct loss by feeding on 
kernels but also provide openings in the husks for entry of disease organisms and birds.

 

Corn Rootworm

Two species of corn rootworms exist in Colorado, the northern and the western corn rootworm. The northern corn 
rootworm causes minor damage in Colorado, but the western corn rootworm causes the majority of the damage to field 
corn. The adult western corn rootworm has black or black and yellow wing covers, while the adult northern corn rootworm 
has uniform light-green wing covers. The larvae of both species are white with a brown head and tail plate. The western 
corn rootworm overwinters as eggs in the soil. The eggs begin to hatch in late spring, depending on soil 
temperature accumulations. Egg hatches in southern Colorado usually start in mid-May, while eggs in cooler areas will 
not hatch until early June. After hatching, the small rootworm larvae move to nearby corn roots and begin feeding on root 
hairs and small roots. Larger rootworms feed on and tunnel in primary roots. By early July, most rootworm larvae have 
finished feeding and have transformed into adult beetles via a week long pupal stage. The adult beetles then emerge from 
the soil to feed on corn leaves and weed blossoms, but they prefer to feed on corns silk and pollen. The beetles clip off 
fresh, green silks at the ear tip. Once the corn pollen shed is completed, the adults will migrate to later planted fields or 
other pollen producing crops. Beetles mate in July and August. Females, which start laying eggs when they are about 
two weeks old, deposit their eggs almost exclusively in corn fields in the top four inches of soil. Western and northern 
corn rootworms complete one generation per year. The larval stage of the western and northern corn rootworm cause the 
most economical damage. Under heavy rootworm pressure, corn root systems can be completely destroyed, but damage 
is usually less. Yield losses due to rootworm feeding are difficult to determine, as many corn varieties can compensate for 
some root damage. In general, economic losses occur after one or more primary roots are chewed to within 1.5" of the 
plant. Rootworm damage can also result in extensive "gooseneck" lodging that makes the crop difficult to 
harvest mechanically. Adult rootworm feeding on silks has been thought to interfere with pollination and grain 
production. Studies under Colorado conditions have failed to show significant yield loss from as many as 20 beetles feeding 
on a single ear, so insecticide treatments to prevent such damage are generally not recommended.

 

Southwestern Corn Borer

Two generations of Diatraea grandiosella, dark-spotted white caterpillars, occur in Colorado. The first generation 
infestation feeds for 5-10 days on leaf tissue in the plant whorl, then move downward as they tunnel within the stalk. 
Such tunneling can extend far enough to kill the growing point of small plants, commonly referred to as "dead heart." 
Dead heart injury usually does not develop on plants greater than 30" in height. The second generation is the most 
damaging infestation and occurs in August. Adult moths lay eggs on leaves, primarily in the ear region. Newly hatched 
larvae begin feeding on leaves, but prefer to feed on ear shoots, husks, and silks. Within 10-12 days or less, this 
generation begins tunneling within the stalk, generally below the ear zone. Stalk tunneling also occurs, but damage is 
minor compared with grain losses associated with eardrop and stalk lodging. The adult moth is white to pale yellow. 
The hindwing is lighter than the forewing. Males are smaller and darker than females. The wings, when folded, are 
wrapped around the body, giving the insect a cylindrical appearance. The wingspan is 1". The overwintering larva is off-



white with very pale brown spots. The summer larva is yellow with distinct black or brown spots. When fully grown, it is 
1-1.25" long. Newly-laid eggs are creamy white and oval. The eggs are laid in masses of 2-5 on the upper surface of the leaf.

 

European Corn Borer

The European corn borer is one of the most destructive pests of corn in the United States. The larvae are creamy white to 
flesh-colored with small, dark spots on each abdominal segment. The head is dark brown. Full-grown larvae are 0.75-1" 
long. The female moth is buff-colored with wavy, olive-brown bands on the wings and a wingspan of 1". The male moth 
is slightly smaller and darker than the female. The European corn borer usually goes through two generations each year 
in Colorado. On rare occasions there may be a partial third generation. Corn borers require 3-4 weeks to develop from egg 
to adult. The borer overwinters as a full-grown larva in corn stalks, cobs, and plant debris in corn fields. Most of 
the overwintered larvae will go through the pupal stage and change into the spring moths by the middle of June. On 
warm, calm evenings in June, the adults fly from weedy or grassy margins into corn fields and lay eggs, usually when the 
corn is in the early whorl stage. The eggs are usually laid near the midrib on the underside of corn leaves in clusters of 15-
25, overlapping like fish scales. The eggs hatch in about 5-7 days in mid to late June. The young larvae feed first on the 
leaf near where they hatched. As the larvae grow, they move to the whorl or leaf sheath area and feed. When leaves emerge, 
the "shot-hole" feeding signs in the leaves can be seen. Larvae may also feed in the leaf midrib. Most of the mature larvae 
will bore into the stalks, feed, and finish development there. Occasionally a larva will complete its development on the 
outside of the stalk. The mature first generation larva changes into the pupal stage from which the summer moth emerges 
in mid to late July, thus beginning the second generation. The female summer moth prefers to lay eggs in corn that is 
tasseling and in the green silk stage. Corn planted unusually late is more severely damaged. Corn borer damage results 
from leaf feeding in the first generation resulting in loss of leaf tissue, interference in the movement of plant nutrients 
and midrib breakage. If extensive, such injury causes substantial reduction in yield. Damage occurs from stalk tunneling in 
all generations, resulting in destruction of food-conduction channels. This weakens the plant, resulting in stalk 
breakage, smaller ear size and weight, and reduced yield. Tunneling also makes the plant vulnerable to organisms that 
cause stalk rot. Any damage occurring from ear damage in the second generation, tunneling in the shank, and feeding on 
silks, kernels and cobs results in yield loss, quality impairments, dropped ears and broken shanks.

 

Army Cutworm

Euxoa auxiliaris has a wide host range and feeds on most crops grown in Colorado. Adult moths are brown with light brown 
or black markings on the forewings and have a wingspan of about 2". The army cutworm has one generation per year. 
Eggs hatch in the fall following sufficient moisture. The army cutworm larvae spend the winter as partially grown 
caterpillars. They feed on warmer days throughout the winter and feed more frequently in the spring as they mature. 
Army cutworms are climbing cutworms that always feed above ground during the night and/or on cloudy days. They are 
found under soil clods and other debris during the day. After development is complete, they build a small pupation 
chamber several inches below the soil surface. Moths emerge in May and June and migrate to higher elevations in the 
Rocky Mountains to escape high summer temperatures. In late summer and early fall, the moths return to the plains to lay 
their eggs. With adequate moisture, eggs hatch and larvae of the next generation start feeding as weather conditions 
permit. Army cutworm caterpillars feed on plant foliage. Their feeding has the most effect on yield when there is 
relatively little foliage for them to feed on, which increases the likelihood of damage to the crown. 

 

Armyworm

The armyworm occurs in eastern Colorado and in the San Luis Valley. Mature larvae are about 1.5" in length, smooth-
bodied, and dark gray to greenish-black in color. They are characterized by five stripes, three on the back and two on the 



sides, running the length of the body. While the stripes on the back vary in color, the stripes on the sides are pale orange with 
a white outline. The head capsule is remarkable for its "honeycomb" of black markings. The armyworm is unable to 
survive Colorado winters. Instead, armyworm moths migrate into Colorado in early summer. They lay their eggs in rows 
or clusters on the lower leaves of various grass crops. Newly hatched larvae move with a looping, inchworm action. 

 

Grasshoppers

Grasshoppers follow roughly a 22-year cycle in Colorado, with the last major outbreak occurring in the late 1970s and 
early 1980s. Grasshoppers vary considerably depending on the species. Grasshopper nymphs have a similar appearance 
to adults but are smaller in size. Grasshopper eggs are laid in undisturbed areas, usually in late summer and early fall. 
Small nymphs or "hoppers" hatch the following spring. Winged adults will appear 5-6 weeks after hatch. A few 
Colorado grasshopper species have eggs that hatch in late summer and overwinter as nymphs. Winged adults of these 
species usually appear early in the following summer, often causing undue alarm about unusually early grasshopper 
activity. Some of these species are important on rangeland, but none are considered a threat to field crops. The usual pattern 
of grasshopper damage in field crops is for early development to occur in weedy areas of roadsides, fence rows, 
irrigation ditches, and other noncrop areas. As these food plants are eaten or dry down, the grasshoppers leave in search 
of other food, often an irrigated crop. Here they will first feed in the field margins and then, conditions permitting, 
spread throughout the field. Most field crop damage is caused by the differential, redlegged, two-striped, and 
migratory grasshoppers.

 

Seedcorn Maggots

The adult seedcorn maggot is a hairy, gray fly about 0.2" long that lays eggs in areas high in decaying organic matter. 
The maggot is yellowish white, legless and about 0.25" long. The first adult activity in the spring occurs in early May 
during corn planting. Offspring of these adults mature to form a second generation of adults late May or early June when 
beans are planted. These adults are attracted to areas of high organic matter that have just been tilled. Maggots will feed on 
the germinating seed and hollow out or otherwise damage cotyledons. If maggots damage the growing point of the plant, 
a "snakehead" plant may result. Later feeding by the maggots may be evident as burrowing within the stem. This feeding 
may increase the incident of secondary rotting within the stem.

 

Wireworms

Wireworms are the larval stages of a family of beetles commonly called "click beetles." Adults are brownish or even 
blackish in color, elongate and tapering toward each end but more so toward the rear. The earliest stages of larvae are 
very small and white, while later stages have a characteristic hard shell appearance and a shiny yellow to reddish-brown 
color with six slender legs. Mature larvae range from 0.5-1" in length, depending on the species. Wireworms 
usually overwinter in the adult stage. Females deposit eggs in the soil. When the eggs hatch, the larvae feed on 
roots. Wireworms usually stay in the top 2-3" or soil. During winter, they move as far as 2' deep. The larvae mature from 2-
5 years. Fully developed larvae form pupation chambers in the soil and pupate. Adults emerge from the pupae and remain 
in the soil until the following spring. Wireworms feed on seed pieces in the spring, occasionally damaging young shoots. 
The damaged seed pieces secondarily become infected with bacteria or fungi, and plants grow weakly or fail to emerge.

 

Insecticide Matrices



chlorpyrifos carbaryl carbofuron bifenthrin disulfoton esfenvalerate clorethoxyfos lambda-cyhalothrin propargite tebupinmfos telfluthrin terbufos dimethicote
Aphids X X

Banks Grass Mite X X X
Corn Earworm X X X X

Cutworm X X X
Earworm X

European Corn Borer X X X X X X X
Grasshopper X X X X X X

Mites X X X X
Other Aphids X

Psyllid X X X X
Root Maggot X X X

Rootworm X X X X X X X X X
Southwestern Corn Borer X X X

WBC/Other cutworms X X X
Spider mites X X
Wireworms X

Data from pesticide use survey, 1997

 

parathion-methyl permethrin parathion-methyl methidathion methornyl oxydemeton-methyl parathion-ethyl
Alfalfa Weevil X
Army Cutworm X
Banks Grass Mite X
Corn Earworm X
Cutworm X X
European Corn Borer X X
Grasshopper X
Mites X
Rootworm X X X
Southwestern Corn Borer X
Spider mites X
WBC/Other cutworms X X
Wireworms X
Headmoth X X
Sap beetle X

Data from pesticide use survey, 1997



 

Management:

Insecticides:

●     bacillus thuringiensis (M-Peril) 
●     baythroid (Aztec 2.1%G) 
●     biphenthrin (Capture 2EC) 
●     chlorpyrifos (Lorsban; Lorsban 4E; Lorsban 15G; Lorsban 30FL; Lorsban 50SL) 
●     dimethoate (Cygon) 
●     esfenvalerate (Asana 0.66 XL) 
●     permethrin (Ambush; Pounce 1.5G; Pounce 3.2E) 
●     propargite (Comite) 
●     tefluthrin (Force 1.5G; Force 3G) 
●     terbufos (Counter CR; Counter 15G) 
●     carbaryl (Sevin XLR Plus) 
●     carbofuran (Furadan 4F) 
●     chlorethoxyfos (Fortress 2.5G; Fortress 5G) 
●     disulfoton (Disyston 8EC) 
●     ethoprop (Mocap 10G; Holdem) 
●     fipronil (Regent 4SC) 
●     fonfos (Dyfonate 4EC; Dyfonate II 15G) 
●     lambda-cyhalothein (Warrior) 
●     malathion (Malathion 57 EC) 
●     methomyl (Lannate) 
●     methyl parathion (Penncap-M) 
●     phorate (Thimet 15G; Thimet 20G)

 

 

Diseases

Common Smut and Head Smut

Two smut diseases occur on corn in Colorado, common smut, Ustilago maydis and head smut, Sphacelotheca 
reliana. Common smut appears as galls filled with a blacked spore mass on stems and ears. Occasionally blisters form 
on leaves, but these do not contain spores. Head smut affects tassels and ears, causing a leafy appearance and sterility. 
Plants are stunted. Both of these fungi overwinter in or on the soil. Basidiospores of U. maydis infect fast 
growing, meristematic tissues primarily through wounds and stomates. S. reliana infects seedlings and grows systemically 
to the floral tissues. Little can be done to control common smut other than careful cultivation to avoid wounding. Head smut 
is best controlled with resistant cultivars. These fungi survive in debris, soil, seed and transplants. Best management 
practices include using resistant cultivars, seed treatment with fungicides, and crop rotation.

 

Stalk Rots and Ear Rots

There are three prominent stalk rots in Colorado. Fusarium stalk rot, Fusarium moniliforme, is the mildest. The 
symptoms include root rot, stunting, premature senescence and poor yield. The interior of infected stalks appear darkened 



and water soaked at the early stages of disease development. Later the pith can take on a pink to red color. The fungus 
survives as mycelium or spores in debris and soil. Infection occurs through roots of seedlings and immature plants. Disease 
is favored by stresses such as high N, water stress, soil compaction and high plant density. Use of resistant cultivars 
and alleviating sources of plant stress are recommended for management. There are no effective fungicides for stalk 
rots. Gibberella stalk rot, Fusarium gramineraum, is very similar to Fusarium stalk rot but is much more severe. Stalks 
become completely hollowed out and lodging is common. Insects such as rootworms and stalk borers increase stalk rot 
damage by weakening plants and carrying the fungus to wounds. Charcoal rot, Macrophomina phaseolina, occurs under 
hot and dry conditions. It is found most often in the southeastern part of the state. The interior pith of stalks is rotted out 
and replaced by small black sclerotia. Lodging and yield losses can be severe. 

 

Goss's Wilt

Corynebacterium nebraskensis causes water-soaked streaks, parallel to the leaf veins, to occur on the leaves. Dark, 
angular, water-soaked spots form next to the leaf veins. The fibrovascular bundles in systematically-infected stalks 
are discolored. Affected plants may be stunted. Plants can be infected, wilt and die at any stage. The bacterium overwinters 
in corn debris near the soil surface and in seed. 

 

Barley Yellow Dwarf Virus

Barley yellow dwarf virus is a luteovirus that infects many crops including corn. Aphids, including greenbug, oat bird 
cherry, corn leaf, and English grain, are the vectors. Plants are stunted and have a stiff, squashed appearance. Individual 
leaves turn yellow from the tips in a chevron pattern that leaves the midvein green. The virus survives in aphids, grassy 
weeds and volunteers, and in fall planted cereals. Infected plants are located at random in a field where the winged adult 
aphid landed. These plants develop into the foci of the disease. Disease is favored by cool, wet weather in the spring and 
early summer.

 

Wheat Streak Mosaic Virus

Early symptoms of wheat streak mosaic virus appear as small chlorotic spots of broken streaks at the tips of young leaves. 
The streaks elongate and develop parallel to the veins. Symptoms vary greatly with the plant genotype. Very susceptible 
lines may have poorly developed ears with little or no seed set, and general yellowing and stunting of the plants may 
occur. Transmission of wheat streak mosaic virus is by the minute wheat curl mite, Eriophyes tulipae. Yellow areas appear 
on the field edges adjacent to volunteer wheat during spring.

 

High Plains Disease

High plains disease infects corn in the high plains of the western U.S. Most dent corn, a classification of grain corn, is 
resistant. Transmission is by the wheat leaf curl mite, Aceria tosichella Kiefer, which also transmits wheat streak mosaic 
virus. Mixed infections of high plains disease and wheat streak mosaic frequently occur, since the vector is the same for 
both diseases. Symptoms on corn are severe stunting, yellowing, and a strong mosaic. These symptoms are somewhat similar 
to those of corn lethal necrosis. However, corn plants with high plains disease often have distinctive longitudinal red stripes 
on the leaves. Affected plants typically occur next to wheat fields. Fortunately, only a few corn hybrids seem to be 
affected. Planting near volunteer wheat increases this disease. Also, warm fall temperatures favor the wheat curl mite 
vector. Symptoms are similar to wheat streak mosaic, but they tend to be spottier. Yellow areas in the field appear in the 



spring especially near the edges adjacent to volunteer wheat.

 

Seedling Blight

Pre- and post-emergence damping-off and seedling blights occur with all crops. Soil-inhabiting fungi (Fusarium 
spp., Penicillium spp. Pythium spp., and Rhizoctonia solani) cause these diseases. They are characterized by missing 
or collapsed plants. When pre-emergence damping-off occurs, seedlings fail to break the soil surface. The germinating seed 
is rotted while still in the ground. With post-emergence damping-off, seedlings still in the cotyledon stage will rot at the 
soil line. The stem appears pinched and plants fall over. Seedling blights occur after true leaves emerge. The developing 
root system rots and plants collapse. Seedling diseases are problems when soils are cold and wet immediately 
following planting. These conditions can delay germination or stress developing seedlings, which allows pathogens to 
attack. Crusting caused by poor soil preparation, hard rain, or excessive trash on the surface also contributes to 
disease. Fungicide seed treatment combined with avoiding cold wet soils and good soil preparation will best manage 
these diseases.

 

Management:

Fungicides:

●     mancozeb (Dithane F45; Dithane DF; Penncozeb) 
●     metalaxyl (Apron 7L) 
●     captan (Captan 30DD; Captan 400) 
●     carboxin (Vitavax 34) 
●     chlorothalonil (Ensign 720) 
●     mancozeb (Penncozeb 75 DF; Penncozeb 80W) 
●     metam sodium (Vapam) 
●     RTU-PCNB (RTU-PCNB) 
●     thiram (Thiram 50WP; Vitaflo 280)

 

 

Weeds

Canada Thistle

Cirsium arvense is a member of the Sunflower family. Canada thistle was introduced from Europe. It is a creeping 
perennial which reproduces by seeds and fleshy, horizontal roots. The erect stem is hollow, smooth, slightly hairy, 1-5' 
tall, simple, and branched at the top. The leaves are set close on the stem, slightly clasping, and dark green. Leaf shape 
varies widely from oblong to lance-shaped. Sharp spines are numerous on the outer edges of the leaves and on the branches 
and main stem of the plant. The flowers are small and compact, about 0.75" or less in diameter, and light pink to rose-purple 
in color, occasionally white. The seeds are oblong, flattened, dark brown, and approximately 0.125" long. Canada 
thistle emerges in April or May in most parts of Colorado. It is one of the most widespread and economical damaging 
noxious weeds in Colorado. Because of its seeding habits, vigorous growth, and extensive underground root system, control 
or eradication is difficult. It is distributed across Colorado from 4,000-9,500'.



 

Field Bindweed

Convolvulus arvensis is a perennial weed that originated from Eurasia. Field bindweed is a member of the Morning 
Glory family. It reproduces by seeds and horizontal roots. Flowering season is from June to September. The stems are 
smooth, slender, slightly angled, 1-4' long, and spread thickly over the ground or wind around erect plants or other objects. 
The leaves are alternate, 1-2" long, with great variation in shape. They are somewhat arrow-shaped with spreading, pointed, 
or blunt lobes at the base. The flowers are bell or trumpet-shaped, white, pink, or variegated, and about 0.75-1" broad. 
Field bindweed is a problem throughout Colorado, and is one of the most competitive perennial weeds. A 2-3 year food 
supply is stored in the extensive underground root system. This makes it hard to kill by cultivation because roots will live 
as long as their food reserve lasts. Seeds can also stay viable in the soil for up to 40 years. It is widespread in cultivated 
areas, pastures, lawns, gardens, roadsides, and waste areas throughout Colorado from 4,000-8,000'.

 

Foxtail

Setaria spp. are native to Eurasia, but common throughout most of North America. These plants are responsible for 
reductions in yield, increased cleaning costs, and expensive control measures. Flowering and seed production occurs in July 
to September. A primary control method for foxtail is the application of preemergence grass herbicides. These provide 
early season control, reducing early season competition with the corn. 

 

Kochia

Kochia scoparia is a member of the Goosefoot family and is a native of Eurasia. Flowering season is from July to 
October. Seeds are the only source of reproduction. The stems are erect, round, slender, pale green, branched, and 1-6' 
high. Leaves are narrow, bright green, hairy, numerous and are attached directly to the stem. The upper leaves are narrow. 
The flowers are inconspicuous in the axils of upper leaves. Seeds are about 0.0625" long, wedge-shaped, dull brown, 
and slightly ribbed. Kochia can be found in Colorado at up to 8,500'. In autumn the plants may become red and later 
turn brown, breaking away from the root, and tumbling over the ground scattering large amounts of seed.

 

Pigweed

Amaranthus spp. are weed pests in several cropping systems. A. hybridus, smooth pigweed, was the first triazine resistant 
plant documented. A. retroflexus, redroot pigweed is probably Colorado's most common species. A. lividus, is a 
prostrate species with a notch in the tip of the leaf. A. spinosus, spiny amaranth, has sharp, strong spines on the stem. 
A.graecizans, breaks off at the ground line and because of its round shape is blown around by the wind. 

 

Quackgrass

Elytrigia repens is an aggressive perennial grass reproducing by seed, or spreading by a shallow mass of long, 
slender, branching rhizomes. Rhizomes are usually yellowish-white, sharp-pointed, and somewhat fleshy. They are able 
to penetrate hard soil or even tuber and roots of other plants. Stems are erect and usually 1-3' tall. Leaf blades are 0.25-
0.5" wide, flat-pointed and have small auricles at the junction of blade and sheath. Leaf sheath and the upper surface of 
leaf blades may be thinly covered with soft hairs. Spikelets are arranged in two long rows, and borne flatwise to the 



stem. Florets are awnless, or with short straight awns. These rhizomes are effectively spread by tillage, increasing the scope 
of the population if a field. Tillage is an effective control by depleting food reserves and bring rhizomes to the surface.

 

Sandbur

Cenchrus pauciflorus is a warm season annual grass with tufted stems. It grows 8"- 3' tall, occasionally erect, but 
usually spreading horizontally and forming dense mats. Leaf sheaths are flattened, very loose, smooth with hairy margins. 
Burs are thickly set with stiff, sharp, spreading spines. They usually contain two light brown, oval to oblong seeds. 

 

Velvetleaf

Abutilon theophrasti is an annual introduced from India. It is completely covered with soft hairs, has erect stems, is 
branched, and is 2-7' tall. Leaves are alternate, heart shaped, pointed at the apex, are 5" or more in width, and are attached 
on slender petioles. Flowers are solitary in the leaf axils with 5 yellow petals and numerous fuses stamens that form a 
tube. Flowering season is from July to October. Fruits are rounded with 9-15 arranged in a disk, each containing 3-9 
egg-shaped, somewhat flattened, rough gray-brown seeds. Seeds are the only source of reproduction. 

 

Toothed Spurge

Euphorbia dentata is native to the Great Plains region. It spreads by seed and grows under a wide range of 
environmental conditions. Toothed spurge is an annual up to 3' tall. Leaves are up to 3" long, ovate to linear, coarsely 
toothed, mostly opposite, hairy and often dotted with a few purplish red spots. Stems are many branched and generally 
curve upwards. Both stems and leaves exude a milky latex when broken. The inconspicuous flowers are born in late 
summer, followed by three sided, turban-shaped, 0.25", smooth, green fruits. Seeds are rough, bumpy, oval and gray.

 

Barnyardgrass

Echinochloa crusgalli is an annual grass that prefers wet sites. It is not usually a problem in well drained cultivated fields 
but can grow heavily around irrigation pipe leaks and other wet spots in the field. It is a vigorous, warm season annual 
grass reaching 1-5' in height with bases of many reddish to dark purple stems. Leaf blades are flat, broad, smooth, and 
without a ligule or auricle at the junction of sheath and blade. Seeds are the only source of reproduction. It flourishes in 
warm conditions.

 

Black Nightshade

Solanum ptycanthum is a native weed. It is an annual that grows 6-24" tall with a glabrous of appressed-hairy stems. Leaves 
are ovate, smooth to wavy-edged and have a tapered tip. Flowers are white to pale blue, 0.25-0.4" wide borne in 
clusters. Flowering season is from May to October. Seeds are the only source of reproduction.

 



Bristle Foxtail

Setaria verticillata is an annual, 1-3' tall. Leaf blades are flat, 0.2-0.5" wide, smooth or with a few hairs near the base on 
the upper surface, having open sheaths and lacking auricles, with a hair-fringed membrane. The inflorescence is a spike-
like panicle that appears somewhat segmented or attached to the rachis after seeds drop. Bristle foxtail closely resembles 
green foxtail when in the vegetative growth stage. The primary difference between this and other Setaria species is the 
minute barbs on the stiff bristles of S. verticillata are oriented downward, rather than outward, causing seed heads to 
cling strongly to clothing and animals.

 

Common Cocklebur

Xanthium strumarium is a native weed. It is an annual, 2-4' tall with the stem erect, branched, ridged, spotted, and very 
rough. Leaves are alternate, triangular or heartshaped, rough on both sides, and long petioled. Flowers are small and in axils 
of upper leaves. Male and female flowers are separate. Flowering season is from July to September. Fruits are 1" long, 
woody, with hooked prickles and two curved spines at the tip and two seeds. Dark brown seeds are flattened and pointed on 
the tips. Seeds are the only source of reproduction.

 

Common Ragweed

Ambrosia artemisiifolia is a native annual that reaches 4' tall. Stems and leaves are blue-green and are covered with fine 
hairs. Leaves are pinnately divided and are both alternate and opposite. The bottom side of the leaf has a gray 
appearance because of fine hairs. Flowers are found on terminal branches, which have male and female flowers in clusters 
with staminate flowers found above the pistellate flowers. Seeds are awl-shaped with a spiny projection on one side. 
Flowering occurs in late summer, with seeds maturing by October. 

 

Jimsonweed

Datura stramonium is a rank smelling annual with stems 0.75-5' tall. Leaves are alternate, large, usually unevenly toothed 
to shallowly lobed. Flowers are trumpet-shaped and 3.5-5" long. Jimsonweed has large leaves with a spiny capsule 
which contains several hundred seeds. As the capsule matures it splits at the top and the plant tips it over so that all of the 
seeds fall out.

 

Johnsongrass

Sorghum halepense is commonly found in rich soils and can be a problem in overflow areas. Johnsongrass produces 
large rhizomes that can be spread throughout the field making it difficult to contain and control. Johnsongrass is a 
perennial grass originated from the Mediterranean region. It flourishes in warm conditions. Rhizomes and seeds are the 
source of reproduction. It is found in moist soil.

 

Tansy Mustard



Descurania pinnata is a winter annual, 4 - 32" high. Leaves are alternate and pinnately dissected. Tansy mustard has a 
stellate pubescence and a raceme inflorescence. The petals are yellow, yellowish-green to cream. The pods are clavate or 
linear with two rows of seeds in each seed pot. Tansy mustard spreads by seed from early to late summer.

 

Puncturevine

Tribulus terrestris is an annual native of Europe. It is mat forming with trailing stems 0.5 - 5' long. Leaves are opposite, 
hairy, divided into 4-8 pairs of leaflets, each about 0.25 - 0.5" long and oval. Flowers are yellow, 0.3 - 0.5" wide with 5 
petals, borne in the leaf axils. Flowering season is from May to October. Seeds are the only source of reproduction. Found 
in waste places, roadsides, and pastures. It is most abundant in disturbed sandy and gravelly soils.

 

Purslane

Portulacca oleracea is a fleshy prostate annual with smooth reddish or flesh colored stems. Branches radiate from a 
central rooting point reaching lengths in excess of 12" and form dense vegetative mats. Smooth, shiny, succulent leaves 
are somewhat teardrop-shaped, wider at the tip than at the base. Five petalled yellowed flowers are borne singly in leaf 
axils, and open only in sunshine. It produces numerous seeds. Production of seed throughout the growing season and the 
ability to root again after cultivation makes this plant especially difficult to control.

 

Russian Thistle

Salsola iberica is a member of the Goosefoot family. It was introduced from Russia and is an annual which reproduces by 
seed. It is a round, bushy, branched plant growing 1 - 3.5' high. The branches are slender, succulent when young, and 
woody when mature. The leaves are alternate with the first ones being dark green, soft, slender, and 1 - 2.5" long. These 
drop off and later leaves are short, stiff, spiny, and not over 0.5" long, with two sharp-pointed bracts at the base. The 
flowers are small, inconspicuous, green-white or pink, and are usually solitary in the leaf axils. Seeds are about 0.0625" 
in diameter and conical. At maturity, the plant breaks off at the base and because of its round shape becomes an 
excellent tumbleweed, scattering seeds for long distances. It is widespread over Colorado up to 8,500'.

 

Shattercane

Sorghum bicolor is an annual that often becomes a nuisance in cultivated fields. It probably developed from outcrosses 
of cultivated sorghum. Therefore, it is highly variable. Seeds are the only source of reproduction. It is a major problem 
because seeds are several inches deep and keep coming up through the soil throughout the summer. It flourishes in 
warm conditions and usually requires postemergence herbicides for control.

 

Sunflower

Helianthus annuus is a native weed. It is an annual, 1 - 10' tall. Stems are erect, simple to branched and rough. Leaves 
alternate and are simple, rough, and are hairy. The flowers are yellow to orange-yellow ray flowers and brown disk 
flowers. The flowering season is from July to September. Seeds are the only source of reproduction.



 

Wild Proso Millet

Panicum miliuceum is an annual, reproducing by seed. Seed germination occurs in the spring and throughout the summer 
when soil temperatures reach 68°F. Seeds germinate and emerge from soil depths as low as 4" to depths near the soil 
surface. Once in the soil, wild proso millet seed can remain viable for five or more years. Wild proso millet plants range 
in height from 1' in dry areas to 4 - 6' on irrigated sites. As plants grow larger, they lodge and put down additional 
roots wherever stem joints touch the ground. Plants can begin flowering in July and continue throughout the summer. 
The inflorescence produced by wild proso millet is large and bushy and resembles the seed head of witchgrass and 
fall panicum. Seed matures in late August through September. Once mature, it readily shatters when the plant is disturbed. 
Wild proso millet plants can produce 400 to 12,000 seeds per square foot, depending upon the degree of plant competition. 
One wild proso millet plant per square foot in corn may produce 400 seeds per square foot, depending upon the degree of 
plant competition. Stems of wild proso millet are characterized by an abundance of hairs located at right angles to the stem.

 

Venice Mallow

Hibiscus trionum originated from Europe. It is an annual, typically growing 10 - 18" tall. Stems and petioles are 
usually covered with stiff hairs. Stems generally originate from a central base, and tend to be more spreading than erect. 
The showy flowers are light sulfur-yellow with a purple or blackish center, reaching up to 1.5" in diameter. Flowering season 
is from June to September. Seeds are the only source of reproduction.

 

Wild Buckwheat

Polygonum convolvulus is an annual weed with arrowhead shaped leaves. It has trailing stems, often mistaken for 
field bindweed, with leaves that are more pointed. Stems can be 8 - 40" long. Clusters of inconspicuous, green flowers form 
in leaf axils or at the end of stems. First true leaves are arrowhead-shaped with a rough stalk that forms a tight sheath 
around the stem at the base.

 

Witchgrass

Pancium capillare is a native weed. It is an annual with an upright or spreading growth habit, up to 3' tall from a bent 
or twisted base. Leaf blades are up to 0.75"wide, usually with a prominent midrib. Seeds are the only source of reproduction. 
It flourishes in warm conditions. It is abundant where the soil is somewhat sandy. 

 

Herbicide Matrices

dicamba dicamba 
+ 
atrazine

dicamba + 
imazethapyr

dicamba 
+ DGA

dimethenamid atrazine + 
metolachlor

bromoxynil bromoxynil 
+ dicamba

butylate chlorsulfuron clomazone clopyralid cyanazine 
+ atrazine

atrazine + 
nicosulfuron 
+ 
rimsulfuron

atrazine + 
acetochlor

Bindweed X X X



Canada Thistle X X X X X X X
Foxtails X X X X X X X X X
Johnsongrass X
Kochia X X X X X X X X X X
Lambsquarters X X X X
Nightshade X X X X X
Pigweed X X X X X X X X X X X X X
Russian Thistle X X X X X X X X
Shattercane X X X X
Sunflower X X X X X X X X
Tansy Mustard X
Velvetleaf X X X X X
Sandbur X X X
Proso millet X
Cocklebur X
All vegetation 
and

X X

Data from pesticide use survey, 1997

 

dicamba dicamba 
+ 
atrazine

dicamba + 
imazethapyr

dicamba 
+ DGA

dimethenamid atrazine + 
metolachlor

bromoxynil bromoxynil 
+ dicamba

butylate chlorsulfuron clomazone clopyralid cyanazine 
+ atrazine

atrazine + 
nicosulfuron 
+ 
rimsulfuron

atrazine + 
acetochlor

Bindweed X X X X
Canada Thistle X X X X
Downy Brome X X X X
Foxtails X X X X X X X X X X
Johnsongrass X X X X X X
Kochia X X X X X X X X X X
Leafy Spurge X
Lambsquarters X X X X X X X X X
Musk Thistle X
Nightshade X X X
Pigweed X X X X X X X X X X
Quackgrass X X X X X
Russian Thistle X X X X X X X
Shattercane X X X X X X
Smooth Brome X



Sunflower X X
Velvetleaf X X X
Yellow 
Nutsedge 

X X X

Sago pond 
weed

X X

Sandbur X X
Proso millet X X X
Wild Proso X
All vegetation 
and foliage

X X X

Data from pesticide use survey, 1997

 

trifluralin acetochlor alachlor alachlor + atrazine atrazine 2,4-D
Bindweed X X
Canada Thistle X X
Downy Brome X X
Foxtails X X X X X
Johnsongrass X X X
Kochia X X X X X
Lambsquarters X X X X
Nightshade X X X X
Pigweed X X X X X
Russian Thistle X X
Shattercane X X
Sunflower X X
Tansy Mustard X
Wild Oat X X
Sandbur X X X
Barnyard grass X X
All vegetation and foliage X X X

Data from pesticide use survey, 1997

 

Management:

Herbicides:



●     2,4-D (Weedar 64; Hi-Dep; 2,4-D) 
●     acetochlor (Harness; Harness Xtra; Harness 20G) 
●     alachlor (Lasso; Lasso II; Micro-Tech; Partner) 
●     atrazine (Atrazine; AAtrex 90) 
●     dicamba (Clarity) 
●     dimethenamid (Frontier 6.0) 
●     glyphosate (Roundup; Roundup Ultra; Roundup Ultra RT) 
●     metolachlor (Dual; Dual II) 
●     2,4-D + 2,4-DB (Weedone LV4) 
●     acetochlor + atrazine (Surpass) 
●     bentazon (Basagran) 
●     bromoxynil (Buctril) 
●     butylate (Sutan + safener) 
●     carfentrazone (Aim) 
●     cyanazine (Bladex; Bladex 4L) 
●     dicamba + atrazine (Marksman) 
●     dimethinamid + atrazine (Guardsman) 
●     EPTC (Eradicane 6.7E;) 
●     flumetsulam + metolachlor (Broadstrike + Dual) 
●     fluthiamide + metribuzin (Axiom 68DF) 
●     glufosinate-ammonia (Liberty) 
●     imazethapyr (Pursuit AS; Pursuit Plus; Pursuit D6; Resolve) 
●     imazethapyr + atrazine (Contour) 
●     metribuzin (Sencor 75 DF) 
●     nicosulfuron (Accent) 
●     nicosulfuron + rimsulfuron + atrazine (Basis Gold) 
●     pendimethalin (Prowl; Pentagon) 
●     primsulfuron-methyl (Beacon; Beacon 75 WG) 
●     pyridate (Tough 375 EC; Tough 45 WP) 
●     rimsulfuron + thiensulfuron-methyl (Basis) 
●     sethoxydim (Poast Plus)

 

 

Contacts

Colorado Corn Growers Association 
5500 S. Quebec, Suite 114 
Englewood, CO 80111 
303-740-4326 
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