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General Production Information

The sunflower (Helianthus annuus L.) is native to the western U. S., but principal commercial production 
of the seed for oil is in other countries, especially Russia.  World production of oil averaged near 8,026,150 
tons from 1992 to 1994, and sunflower oil production in the U.S. has increased since 1966.

Sunflowers are grown from southern Canada south to Mexico and Argentina and is the state flower of 
Kansas. The plant is a large, rough annual, with a stiff stem up to 10 or 12 feet tall.  Leaves are cordate to 
ovate, rough, up to 12 inches long.  The angular seeds are up to 1/2 inch long and are densely packed in the 
flat, terminal heads, which may be more than a foot across.

Seeds are exposed in the head during growth. Seeds normally contain about 25 percent of the semi-drying 
oil, but this has been increased through breeding to above 40 percent.  Oil is usually expressed by an initial 
cold press, followed by hot-pressing.  The cold press oil is used  as a salad and cooking oil and for 
margarine, the hot-press mainly in industry for paints, plastics, soaps, detergents and as a pesticide adjuvant.

Oilseed sunflower seeds are usually smaller and are black in color. Oilseed hybrids generally have a thin 
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hull that adheres to the kernel. Oilseed varieties can contain from 38 to 50 percent oil and about 20 percent 
protein. This seed produces a major source of the vegetable oil for the US and the world.

The meal is a very valuable animal feed. and hulls can be used as a roughage.  Seeds are also consumed as 
nuts with the non-oil varieties for human food and feeding birds. Sunflowers can also be used as a silage 
crop and can be double cropped in areas with small grains or vegetables and where the season is too short to 
produce mature corn for silage.

Non-oilseed or confectionery sunflowers have striped hulls and are the larger of the two seed types. The 
seeds are usually thick hulled and loosely attached, allowing for a more complete de-hulling. Confectionery 
sunflowers are usually lower in oil content and test weight. 

Montana Production

Year

Acreage Production

Planted 
(000)

Harvested 
(000)

Yield Per Acre 
Pounds 

Total 
(000)Pounds

2001 
2000 
1999 

2.5 
5.5 
7.8

2.0 
4.1 
7.1

370 
741 
858

740 
3,039 
6,095

Season average price and value not available.
 
 

COUNTY AND  
DISTRICT

Planted 
Acres

Harvested 
Acres

Yield 
Per  

Acre 
Lbs.

Production 
Lbs. Rank

Blaine 
Other 
N. CENTRAL

600 
700 

1,300

600 
300 
900 

1,890 
200 

1,330

1,134,000 
60,000 

1,194,000

2 
-- 
--

Fergus 
Other 
CENTRAL

1,100 
1,000 
2,100

1,100 
900 

2,000

720 
300 
530

791,000 
274,000 

1,065,000

3 
-- 
--

OTHER DISTRICTS 3,600 2,900 710 2,055,000 --
MONTANA 7,000 5,800 740 4,314,000 --
1/ Counties with individual operators having 60 percent or more of acres planted are combined into 
"other" counties to avoid disclosure of individual information.

 
 



 
 
 
 

Cultural Practices

Sunflowers are grown on well drained soils that have a high to intermediate water holding table, and a pH 
of 6.5 to 7.5 for best results. Sunflowers are planted on a four year or longer rotation to break disease cycles 
and insect problems. Sunflowers are usually planted from early May until mid June, once soils have 
reached 45oF or above at the 4" depth. Typical row spacings for planting are between 20-30", but good 
yields have been documented from 14 to 40 inch rows, with solid seeding an option. Plant populations are 
15-25,000 plants per acre for oilseeds and 14,000 to 20,000 plants per acre for confectionery. Sunflower 
harvest begins in late September with a typical growing season of 120 days. Desiccants are used to dry 
down the plant when needed to prevent late season disease losses or to hasten harvest.

Sunflowers in Rotation

As with any other crop, the sunflower responds to good management practices, including desirable 
placement within the rotation. While sunflowers grow well on summer-fallowed land, their deep extensive 
root system allows them to perform well when planted in rotation following shallow-rooted cereals. The 
deep-rooted full-season nature of sunflowers often results in significant soil water depletion.

In lower rainfall areas  it may be necessary to summer fallow fields previously planted to sunflowers prior 
to planting winter wheat. If the winter annual grasses, e.g., downy brome, jointed goatgrass and rye, have 



become a problem in a field, sunflowers in the rotation provide the producer with additional opportunities 
to exercise control. The control may be provided by additional tillage opportunities and/or the use of 
effective grass herbicides not available for use in a wheat/fallow, wheat/millet/fallow or continuous wheat 
rotation. 

Sunflowers are susceptible to triazine and sulfonylurea herbicide residue in the soil. Oats, wheat, barley and 
soybeans all exhibit greater tolerance to these herbicides than do sunflowers. Therefore, sunflowers should 
not be planted where carry-over may be a problem.

Sunflower residue during the winter months is minimal, so soil is subject to loss by wind and water. 
Because the sunflower crop leaves the soil mellow, erosion problems may carry over to the following 
seeded wheat field. The potential for soil loss can be reduced significantly by growing sunflowers in strips 
with winter wheat and/or stubble fallow.

The sunflower is a host for diseases also found in other crops. Verticillium wilt is found in potatoes, 
safflowers and sunflowers. Sclerotinia white mold is a disease found in dry edible beans, flax, rapeseed, 
soybeans, mustard, sugarbeets and sunflowers. No more than one of these crops should be grown in the 
same rotation cycle in fields infested with these diseases.

Seedbed Preparation

Sunflowers will grow in a no-till environment, but most soil-applied herbicides currently labeled for use on 
sunflowers require incorporation. A seedbed similar to that for corn should be suitable for sunflowers. Seed 
should be placed into a firm, moist soil. A firm seedbed retains the moisture near the surface and permits a 
shallower planting to allow for a more rapid and even emergence. 

Sunflowers don't provide rapid soil cover. A roughened soil surface should be created to reduce the 
potential of blowing soil injuring the base of growing sunflower plants.

Fertilizer

Sunflowers respond to fertilizer applications when the soil's nutrient levels are low. Growing high yielding, 
high quality sunflowers requires fertilization based on soil test results to determine current fertility level. 
Sunflowers grown under dryland conditions have requirements similar to those of small grain. Sunflowers 
grown under irrigation require a higher plane of fertility. Excess nitrogen can contribute to decreased seed 
oil content.

Sunflower seed is sensitive to the salts in fertilizer. Use extreme care to avoid germination damage. Limit 
seed application to a total of 10 pounds of nitrogen and potassium.

Planting Time and Rates

Sunflower may be planted over a fairly wide range of dates from early May to late June. Soil temperature 



should be at least 45-50F. A temperature of around 50 F is required for seed germination. Generally, dates 
from May 15 to June 25 will give the best yields, but adjust the planting date for the season.

Planting dates before May 15 or after June 15 may help avoid some seed weevil damage but yields have 
generally been disappointing. Early-planted fields may also experience increased damage from the banded 
sunflower moth. Seed oil content often decreases significantly when planting is delayed beyond about June 
15. Select early-maturing hybrids for late seeding dates or replanting. A sunflower in the seedling stage can 
withstand some frost damage. Planting is done with a row crop planter equipped with sunflower plates, or 
with a grain drill. When using a grain drill, exercise care to prevent the seed from being crushed by the 
feeding mechanism. If drill row spacing is less than 12 inches, it is best to block off every other row.

Place seed one to two inches deep. Seed placed deeper will emerge, but percent emergence will be less 
irregular. This variation in emergence may make insect control more difficult later in the season during 
flowering. Seeding rates depend on the variety selected, but most varieties grown under dryland conditions 
should be planted at 14,000-21,000 plants per acre, and under irrigationd conditions, 20,000-25,000 plants. 
Plant emergence should be in the range of 85-90 percent.

Harvesting Sunflowers

Sunflowers are usually ready for harvest in late September or early October or within 120 days after 
planting. Plants are physiologically mature when the backs of the heads turn from green to yellow and 
bracts are turning brown. Seed moisture at this stage is usually about 35-40%. A killing frost will facilitate 
crop drydown in most years. Desiccants (Gramoxone Extra or Sodium Chlorate) may be applied after 
physiological maturity to speed drydown. Take care not to apply desiccants too early, or loss of yield or oil 
content may occur.

Harvesting sunflower at moisture contents as high as 25% may reduce bird damage and seed shattering loss 
during harvest. Seed must then be dried to 9.5% moisture or less for storage. Combines suitable for 
threshing small grains can be adapted to harvest sunflowers. A variety of header attachments are available. 
Most are designed to eliminate as much stalk from entering the combine as possible. Optimum combine 
adjustments for sunflower will vary depending on the moisture of the seed and yield of the crop. Generally, 
combine forward speeds should not exceed three to five miles per hour. Set cylinder speed to give a 
cylinder bar travel speed of approximately 1725 feet per minute (300 RPM for a 22-inch diameter cylinder). 
Make initial concave settings as recommended in the operators manual, and then adjust according to crop 
conditions.

Sunflower seed is relatively light compared to other crops. Adjust the fan so there is only enough wind to 
keep the trash floating across the sieve. Adjust the chaffer and sieve to minimize the amount of material 
passing through the tailings elevator. With a properly adjusted combine, threshed heads will come through 
only slightly broken and with only unfilled seeds remaining in the head. Settings can usually be adjusted to 
obtain less than 5% dockage. 

Sunflower Processing and Marketing



Sunflower is a light-weight seed (28 pounds/bushel). This limits the distance that sunflower seed can be 
shipped economically. Thus, most of the production is processed close to where it is produced. 
Confectionery sunflower is the edible product that is consumed as a snack or an ingredient in a variety of 
food products such as bread. The hull surrounding the kernel is removed by an impact huller. The hulls and 
kernels are separated. Kernels can be sold as raw or roasted. Kernels are roasted in vegetable oil at 300 to 
374 F for 3 to 6 minutes. Roasted kernels are often packed as a snack. Raw kernels are further packaged 
and sold as an ingredient for breads and a variety of other processed food products.

The extra large confection seeds are processed for the snack market. The first processing step is to remove 
all foreign material by separators. For domestic use, these large in-shell seeds are processed in a salt brine 
which may include other spices for flavor. The seeds are then roasted in ovens with temperatures ranging 
from 300 to 400 degrees F. There are eight major confection processing plants in the US with the majority 
located in North Dakota. There are a number of smaller plants that further process both in-shell sunflower 
seeds and sunflower kernels into consumer ready product.

Most of the oil-type sunflower is processed into oil and meal in large, efficient processing plants. The oil-
type sunflower contains about 43 percent oil (with the shell). There are four such plants in the US. Two are 
located in North Dakota, one in Minnesota and one in Kansas. Some of the plants partially hull the 
sunflower seed prior to crushing. This is accomplished by impact hulling. The remaining seed is then 
heated to 180-240 degrees F and flaked. It is pressed by a mechanical expeller or press. This process 
removes about half of the oil content. The material is then placed in a solvent extraction process where the 
remaining oil is removed by a chemical 'washing' action. The remaining meal (oil removed) is toasted, 
cooled and sold as animal feed. The oil is either exported as crude oil or refined for domestic consumption. 
The refining process includes a de-gumming process where hot water is added to the oil and the 
combination is centrifuged. The oil is further bleached and deodorized by a heating/cooling process and 
final filtering. 

Recently the sunflower industry has developed new sunflower hybrids that contain a fatty acid constituency 
that functions very well in industrial frying operations. This oil does not require hydrogenation for most 
frying mediums, thus there is no trans fatty acid byproduct. 

Another oil-type sunflower seed market is the birdseed market. This market has developed into a substantial 
size over the last 10 years. The black oil-type sunflower seed is the preferred food source for many species 
of wild birds. Seed is cleaned using conventional cleaning systems and bagged. Bird feeding is the second 
most popular hobby among American adults. There are many small businesses that bag and market bird 
food in the rural sunflower production areas. 

 
 
 
Insect Pests

Insect damage to sunflowers may cause substantial loss and economic hardships come harvest. Insect 
populations may be influenced by the previous year's populations, winter conditions, and the current years' 



conditions in the Northern Plains. Without season long monitoring, damaging population levels may go 
unnoticed in sunflowers. Most insect damage often goes unnoticed due to small injury areas within the field 
or is often mistaken for disease or other problems. Scouting to estimate insect population levels should 
occur weekly. Scouting should be done during peak activity times of major pest insects to determine if 
control is needed.

 
Cutworms - Plant damage from cutworms can occur from planting until the end of June. The larvae feed 
on the foliage or cut the plant 1" below ground to 1 to 2" above ground. Most cutworms feed at night; 
scouting is recommended during the day, looking below the soil surface near newly damaged plants. 
Wilted, cut plants, or bare random patches in the field may indicate cutworm activity. Treatment with post 
emergence insecticides is warranted when one cutworm is found per square foot or if there is a 25 - 30% 
stand reduction observed.

Insecticides for Cutworm Control in Sunflowers-Montana

Active 
Ingredient Tradename Application Rate

Timing 
Growth 
Stage

PHI
(Days)

carbaryl Sevin XLR 1.5 qts seedling 28
chlorpyrifos Lorsban 4E 2 - 4 pts seedling 42
chlorpyrifos Lorsban 15 G 8 oz/1000 ft seedling 0
esfenvalerate Asana XL 5.8-9.6 fl oz seedling 60
lambda cyhalothrin Warrior 1.28-2.56 fl oz seedling 45

 
Sunflower Beetles - Sunflower beetle (Zygogramma exclamationis)feeding damage occurs from plant 
emergence until maturity; however, the most serious damage occurs from mid June to mid July when larvae 
are actively growing. Both adults and larvae chew holes in the first true leaves. The beetles feed during the 
evening and can be found resting underneath the leaves or in the plant terminal during the day. Weekly 
scouting to determine the need for control is recommended. Treatment with post emergence insecticides is 
recommended when 1 to 2 adults are found per seedling; or when 15 to 20 larvae are found per plant. 

Insecticides For Sunflower Beetle Control in Sunflowers - Montana

Active 
Ingredient Tradename Application Rate Timing 

Growth Stage PHI (Days)

carbofuran Furadan 4F 0.25-1 pt seedling - vegetative 28

chlorpyrifos Lorsban 4E 1-1.5 pt seedling - vegetative 42
cyfluthrin Baythroid 1.6-2.8 fl oz seedling - vegetative 30



esfenvalerate Asana XL 2.9-5.8 fl oz seedling - vegetative 28
lambda cyhalothrin Warrior 1.28-2.56 fl oz seedling - vegetative 45
tralomethrin Scout X-TRA 0.71-1.4 fl oz seedling-vegetative 21

 
Spotted Sunflower Stem Weevil - Stem weevil (Cylindrocopturus adspersus) damage occurs when adults 
lay eggs in the lower portion of the stalk. Larvae hatch in early July and began feeding on the subepidermal, 
vascular, and finally pith tissue. Larvae form an overwintering cell near the base of the stalk in late summer. 
When larvae total 25 to 30 or more per stalk, stalks are weakened and are susceptible to breakage during 
high winds or drought conditions. Most management is directed at the adult stage. When populations are 
large, systemic insecticides applied at planting are effective at controlling larvae in the stalk. Scouting for 
the adults is recommended from mid June to mid July. Treatment is warranted when there is one adult 
found per three plants.

Insecticides For Spotted Sunflower Stem Weevil Control in Sunflowers - Montana

Active Ingredient Trade Name Labeled Rate Timing PHI

carbofuran Furadan 4F 1.4 qts pre-plant 28
chlorpyrifos Lorsban 4E 1 pt vegetative 42
esfenvalerate Asana XL 5.8-9.6 fl oz vegetative 28
tralomethrin Scout X-TRA 2-2.33 fl oz vegetative 21
lambda cyhalothrin Warrior 2.56-3.84 fl oz vegetative 45

 
Banded Sunflower Moth (Cochylis hospes) - Larvae feed first on the bracts, then move to the florets. The 
larvae will feed on the florets until the third instar. As seeds form, the larvae tunnel into the top of the seed. 
The larvae may consume part or all of the contents of the seed; exiting from the same hole as they entered. 
A single larva may destroy 5 to 7 seeds. Small areas of silken webbing in mature heads indicate larval 
feeding. Scouting should occur from mid July to mid August when the adults are most active. Treatment is 
recommended when 1 to 2 moths are found for every 2 plants inspected. Treatments along field margins 
during peak activity in mid July to mid August may reduce adult moth populations.

Insecticides For Red Sunflower Seed Weevil Control in Sunflowers - Montana

Active Ingredient Trade Name Labeled Rate Timing PHI
esfenvalerate Asana XL 5.8-9.6 fl oz flowering 28

cyfluthrin Baythroid 2.8 fl oz flowering 30

chlorpyrifos Lorsban 4E 1-1.5 pt flowering 42
lambda cyhalothrin Warrior 2.56-3.84 fl oz flowering 45



tralomethrin Scout X-TRA 2-2.33 fl oz flowering 21
 
Red Sunflower Seed Weevil (Smicronyx fulvus) - Scouting is critical as soon as the yellow ray petals 
appear. Egg laying begins after female weevils feed on pollen. Adult weevils lay a single egg in each seed. 
Damage occurs when the weevil larva feeds on the developing seed, consuming all or part of it in mid to 
late summer. The exit hole of the red sunflower seed weevil is on the side of the seed, distinguishing it from 
banded sunflower moth which produces a feeding hole on the top of the seed. Mosquito repellent is used to 
flush weevils out from between the florets for more accurate scouting. Treatment is recommended when 7 
to 9 adult seed weevils are found per oilseed head or when 1 to 2 weevils are found per confection 
sunflower head.

Insecticides For Red Sunflower Seed Weevil Control in Sunflowers - Montana

Active Ingredient Trade Name Labeled Rate Timing PHI

chlorpyrifos Lorsban 4E 1-1.5 pt flowering 42

cyfluthrin Baythroid 2.8 fl oz flowering 30
esfenvalerate Asana XL 5.8-9.6 fl oz flowering 28
lambda cyhalothrin Warrior 2.56-3.84 fl oz flowering 45
methyl parathion Methyl Parathion 0.75-1 pt flowering 30
methyl parathion Penncap-M 0.75-1 pt flowering 30
6-3-methyl parathion 6-3-methyl parathion 0.88pt flowering 30

tralomethrin Scout X-TRA 2-2.33 fl oz flowering 21
 
Sunflower Midge - Adult midge (Contarinia schulzi) emerge in July and lay eggs on developing sunflower 
buds. The small maggots feed on the bract tissue, moving later to the florets. The maggots salivary 
secretions dissolve cell walls and they consume the dissolved material. The salivary secretions result in 
twisting and gnarled flower heads that may prevent flowering and seed set. Often, infestations are confined 
to field margins unless large populations are present. No treatment thresholds have been determined 
because no effective chemical treatment has been found. Rotations, staggered planting dates to promote 
different budding times, and selecting tolerant hybrids are the only options that help to decrease midge 
populations and losses.

 
Grasshoppers - Grasshoppers defoliate sunflower plants. Damage from nymphs, in the early season, and 
adults, in late summer, can occur. Grasshopper outbreaks can be anticipated based on the previous years' 
population size and the current year's weather conditions. Grasshopper damage can occur from early June to 
mid-September. Treatment is recommended when 20 or more adults are found per square yard in field 
margins or 8 to 14 are found in the crop and greater than 30% defoliation has occurring.



Insecticides For Grasshopper Control in Sunflowers - Montana

Active Ingredient Trade Name Labeled Rate Timing PHI
esfenvalerate Asana XL 5.8-9.6 fl oz flowering 28

chlorpyrifos Lorsban 4E 1-1.5 pt flowering 42
6-3-methyl parathion 6-3-methyl parathion 0.88pt flowering 30

carbaryl Sevin XLR rates vary by formulation flowering 60

tralomethrin Scout X-TRA 2-2.33 fl oz flowering 21
lambda cyhalothrin Warrior 2.56-3.84 fl oz flowering 45

 
 
 

Diseases

Sunflower diseases can be managed to prevent severe losses. Diseases may get the blame for losses in 
sunflowers when insects, herbicides, or soil problems were the true problem. Disease problems occurring in 
a field may be very obvious or not be detected even to a watchful eye. Sunflower diseases may cause plants 
to die off at an early stage and reduce sunflower stands; or plant stands may establish with great 
expectations and then be lost during the growing season. Weather conditions greatly affect disease potential 
and inoculum levels in the environment. Wet, cool years harbor different pathogens of sunflower than hot, 
humid conditions. Sclerotinia wilt, Sclerotinia head rot, Phomopsis stem canker, rust, and downy mildew 
are the five worst diseases that producers encounter.

Sclerotinia (white mold) diseases are among the most serious disease problems on sunflower. The 
Sclerotinia fungus, Sclerotinia sclerotiorum, attacks many broadleaf crops including sunflower, soybean, 
dry beans, canola, field peas, mustard, alfalfa, flax, crambe, buckwheat, safflower, and lentils. Many 
broadleaf weeds are also hosts.

Sclerotinia sclerotiorum causes three distinct types of diseases on sunflower: wilt, middle stalk rot, and 
head rot. Wilt is most common and can cause severe yield losses. Wilt occurs whenever sunflower is 
planted on Sclerotinia-infested soil, regardless of environmental conditions. The fungus infects sunflower 
plants through the roots and then grows up into the stem. The disease is characterized by a sudden wilting 
of leaves at or after flowering, root rot, and a basal stem canker. Usually several adjacent plants are 
affected. The stalk becomes bleached and often appears shredded. When infected stems are split open, 
small, hard, black fungal bodies called sclerotia can be found in the rotted tissue.

Sclerotinia middle stalk rot and head rot are caused by airborne spores of the fungus and occur sporadically 
in sunflower. Under prolonged moist soil conditions, sclerotia in the soil germinate and produce mushroom-
like structures called apothecia that release ascospores into the air. The spores require water and a food base 
such as dead or dying plant tissue to germinate and infect or infect through wounds. They can infect 
sunflower stalks by landing on damaged leaves or in water and dead pollen that accumulates in the leaf 



axils. Heads are infected by ascospores via the dying florets.

Symptoms of Sclerotinia middle stalk rot begin as a tan to gray lesion that eventually girdles the stalk. The 
stem becomes bleached and shredded and sclerotia develop in the infected tissue.

Head rot caused by Sclerotinia sclerotiorum is characterized by bleached, skeletonized head tissue 
interspersed with large sclerotia. Sometimes the entire seed layer falls away. Infected heads often shatter 
during combining, and sclerotia become mixed in with the seed. Yield losses can be severe.

No sunflower hybrids completely resistant to Sclerotinia diseases are available, although commercial seed 
companies are in the process of developing hybrids with partial resistance. No fungicides are currently 
labeled for control of either wilt or ascospore infection of sunflower. The most important management tool 
for controlling Sclerotinia is rotation to a non-susceptible crop such as small grains or corn along with 
control of broadleaf weeds that may also be susceptible.

Do not plant sunflower in or adjacent to previously infested fields of any Sclerotinia-susceptible crop. A 
three- to five-year rotation interval to a non-host crop is usually sufficient with low disease incidence, but 
six to eight years or longer may be required for heavily infested fields.

Phomopsis Stem Canker - Infection begins at the leaf margins. The disease progresses from leaf margins 
through leaf veins to the petiole, and finally the stem; stem lesions appear at flowering. Phomopsis 
(Phomopsis helianthi) thrives well under prolonged high temperature and high humidity. Yield losses result 
from smaller heads, lighter seed, and lodging. Phomopsis is identified by large tan to light brown lesions 
which typically surround the leaf petiole. The lesion may reach 6 inches in length, is light in color, and has 
an indefinite and sunken border. As the crop matures, the entire stalk may develop a silvery appearance and 
become very brittle. Management is achieved through crop rotations and tillage to bury crop residue.

Sunflower Rust - The rust fungus (Puccinia helianthi)overwinters on plant debris, germinates in the 
spring, and infects volunteer seedlings and wild sunflowers. Later, rust spores are spread by wind from the 
volunteer or wild sunflower plants to the current year's sunflower crop. Warm temperatures and rain or dew 
favor fast multiplication of the rust. High nitrogen rates and high seeding rates increase leaf area which 
increases humidity in the crop canopy favoring rust development. Damage includes reduced yield, oil 
content, seed size, test weight, and kernel-to-hull ratios. Rust infections are recognized by cinnamon 
colored spots on the leaves, stems, petioles, bracts, and the back of the head. The spots turn black with the 
arrival of cool temperatures in late summer. Management is most successful with resistant hybrids, but most 
hybrids do not have resistance to all of the newest races present in major U.S. sunflower producing areas. 
The incidence of rust can be reduced by destroying wild or volunteer plants, not planting susceptible 
varieties near one another, avoiding higher than needed rates of nitrogen fertilizer, and planting to establish 
recommended plant populations.

Downy Mildew - Downy Mildew (Plasmopara halstedii) is both soil-borne and wind-borne. The downy 
mildew fungus is occasionally seed-borne. Under cool, water-saturated soil conditions the spores germinate, 
enter the sunflowers roots, and spread throughout the plant. Infected seedlings often die; plants that survive 
are stunted with erect, platform heads and little or no seed. Infected seedlings have yellow leaves. Plants 



infected after the seedling stage develop thickened, club-like roots, are stunted, but do not show any foliar 
symptoms. Wind-blown spores may adhere to leaves and cause small, localized, angular chlorotic spots. 
During periods of high humidity, the underside of the leaf may be covered with a white, downy growth. 
Downy mildew is managed by using resistant varieties, rotating crops, avoiding poorly drained fields, 
planting in uninfected fields, controlling wild and volunteer sunflowers, using a fungicide seed treatment, or 
delaying planting until soil temperatures favor rapid growth of seedlings. Most currently available hybrids 
are not resistant to all common races of the downy mildew fungus. Recently, the fungus has developed 
resistance to metalaxyl and mefenoxam, the most common seed treatments used for downy mildew control.

Premature ripening - Premature ripening is characterized by early dying and blackening of plants, 
frequently in patches in the field. Phoma girdling is often the cause of premature ripening, although 
Sclerotinia stalk rot, rust and other leaf diseases, and charcoal rot may also cause early dying. Stress 
appears to enhance disease development. Management is confined to crop rotation of three to four years. 

Alternaria and Septoria leaf and stem diseases - Alternaria leaf and stem spot is distinguished by dark 
brown, irregularly-shaped spots on leaves and stems. Leaf lesions may have a yellow halo. The lesions on 
leaves or stems may coalesce to form large, blackened areas. Stem lesions are not associated with leaf 
petiole attachment. Septoria also produces leaf lesions. Spots become brown and roughly diamond-shaped, 
often with a yellow halo. The disease begins on the lower leaves and spreads to the upper leaves.

Both Alternaria and Septoria diseases are favored by warm, humid environments. Severe damage in the 
Northern Great Plains is rare. Crop rotation and destruction and burying of infested crop refuse are the only 
management practices.

Verticillium wilt - Verticillium wilt is caused by a seedborne and soilborne fungus with a wide host range. 
In sunflower, the disease is characterized by yellowing between the leaf veins. As the disease progresses, 
yellowed areas turn brown and dead. The disease starts with the lower leaves and moves up the plant. 
Symptoms usually appear around flowering. The disease may be serious on lighter soils. Many commercial 
sunflower hybrids possess resistance to Verticillium. Crop rotation and avoiding fields with a history of 
Verticillium wilt will reduce disease incidence.

Fungicides Commonly Used in Montana Sunflower Production

Apron XL LS 
Metalaxyl

Rate: 1.28 fl oz./100 lbs seed
Remarks: Seed Treatment For systemic 
downy mildew control

Maxim 4S 
Fludioxonil

Rate: 0.08 to 0.16 floz/100 lbs seed
Remarks: For control of seedborne and 
soilborne fungi that causes decay, damping 
off, and seedling blight.

 
 



 
Weeds

Because sunflowers are usually planted in low densities and grow slowly during the first several weeks, 
weeds which emerge and become established during this time can be very competitive and reduce 
sunflower yield potential.  Since sunflowers are a strong competitor with weeds that emerge 3 or more 
weeds after sunflower,  maintaining a weed-free sunflower crop for the first 3 to 4 weeks will minimize 
weed competition and maximize yields.

Weed control practices on sunflowers in Montana include the use of herbicides, tillage, and rotation. Weeds 
management is one of the greatest concerns of growers during the first four weeks of growth. Weed control 
at this time is essential to maximize returns from sunflowers.

Sunflowers are limited to a few herbicides so producers look for alternative ways to manage weeds. 
Preplant tillage helps to stimulate and control early weed flushes. Planting is done immediately after tillage 
to establish sunflowers which compete better with the weeds. Cultivation is an effective cultural control 
method.

It is essential that sunflower be planted into a seedbed free of growing weeds.  Weed control before planting 
can be accomplished with tillage, herbicides; or a combination of both.  If tillage is the predominate method 
of weed control, implements such as the V-blade, tandem disc or field cultivator are effective.  These 
implements warm and dry the surface but maintain moisture below which encourages rapid sunflower 
development and may delay weed seed germination.  This use of non-selective herbicides such as 
glyphosate and paraquat products are an alternative to preplant tillage for weed control  The number of 
applications prior to seeding will vary with the amount of weed growth and the year. 

 
 

Common Weed Pests of Sunflowers in Montana

Green foxtail (Setaria viridis) and yellow foxtail (S. glauca) are the most abundant grassy weeds found in 
North Dakota. Foxtails are late spring emerging weeds. Foxtail plants can be numerous in a sunflower field, 
but can easily be controlled with most herbicides.

Wild Mustard (Sinapis arvensis) emerges early and is most competitive early in the season. Wild mustard 
can continue to emerge with timely rains and continues to be a problem throughout the season. Assert 
(imazamethabenz) is the only herbicide presently registered for use in sunflower which controls wild 
mustard. Herbicides used in rotations with other crops are the best means for control in sunflower fields.

Canada Thistle (Cirsium arvense) is a perennial weed that competes with sunflower causing significant 
yield reductions. No chemical selectively controls Canada thistle in sunflower. However, glyphosate is 
registered for preemergence use and use with shielded sprayer between sunflower rows. Fall herbicide 
applications, herbicide use in rotations with other crops, and selecting fields low in populations of Canada 
thistle are good management practices.



Common Cocklebur (Xanthium strumarium) can cause yield reductions and large discounts in price if 
numerous cocklebur seeds are found in with sunflowers seeds at time of sale. Common cocklebur is an 
annual that emerges later in the growing season. No chemical selectively controls common cocklebur in 
sunflower. Common cocklebur between sunflower rows can be controlled with shielded applications of 
glyphosate. However, cocklebur should be controlled in other crops in rotation with sunflower that has 
more effective chemical options. 

Kochia (Kochia scoparia) can emerge early during cool periods in the spring or later with warm 
temperatures and adequate moisture. Kochia can become a very large plant and cause competition with 
sunflowers throughout the season. Preplant incorporated applications of ethalfluralin and trifluralin 
provides fair to good control of kochia. Crop rotations with more effective chemical options help reduce 
kochia infestations. 

Herbicides Commonly Used in Montana - Sunflowers

Preplant/Preemergence
Roundup Ultra RT (3SC) 
Glyphosate

Rate: 1 to 2 pt/A
Timing: Preplant or anytime prior to crop emergence but 

postemergence to the weed
Remarks: Use the low rate for small annuals.  Ammonium 

sulfate at 8.5 to 17 lb/100 gallons will improve 
consistency especially with hard water, cool weather 
or if weeds are under moisture stress.

Caution: Apply all treatment before crop emerges or crop 
injury will result

Gramoxone Extra (2.5L) 
paraquat

Rate: 2 to 3 pt/A
Timing: Preplant or anytime prior to crop emergence, but 

postemergence to the weeds.
Remarks: Apply with a nonionic surfactant at 0.12 to 0.25% v/

v. Good plant coverage is essential
Caution: RESTRICTED USE HERBICIDE.  Apply all 

treatments before crop emerges or crop injury will 
result.

Eptam (7E) 
EPTC

Rate: 2.5 to 3.5 pt/A
Timing: Apply and incorporate just before planting.
Remarks: Use lower rate on coarse textured soil.  Must be 

incorporated immediately and thoroughly in the top 3 
inches of soil.



Caution: Soil should not be wet at the time of application
Prowl (3.3EC) 
Pendimethalin

Rate: 1.8 to 3.6 pt/A
Timing: PPI up to 30 days prior to planting or preemergence
Remarks: Preemergence applications most effective in 

controlling we3eds when adequate rainfall or 
irrigation is received within 7 days following 
application. 

Caution:
Sonalan (3EC) 
Ethalfluralin

Rate: 1.5 to 3.0 pt/A
Timing: PPI - for best results immediately incorporate
Remarks: Shallow incorporation prior to planting with field 

cultivators or narrow blade plows with or without 
mulch treaders are recommended. 

Caution: Read label for carry over precautions.  Sensitive 
crops may be injured the following year.

Spartan (75DF) 
Sulfentrazone

Rate: 2 to 4 oz/A depending upon soil type
Timing: May be applied preemergence or up to 30 days prior 

to planting.
Remarks: Adjust rates based on soil type.  Requires moisture 

for activation.  Provide adequate furrow closure and 
soil covering at planting. Section 18 for kochia in 
Montana. Expires 6/30/02. 

Caution: Crop injury may occur on coarse textured soils with 
low organic matter and soil pH greater than 8.0, 
especially on calcareous outcroppings.  Poor growing 
conditions at and following sunflower emergence 
(such as cold temperatures and soil compaction) may 
result in sunflower injury.

Treflan (M.T.F.) (4EC) 
various brands 4EC, 5EC, 80DF 
Trifluralin

Rate: 1 to 2 pt/A
Timing: PPI - for best results immediately incorporate
Remarks: Shallow incorporation with a tandem disc with small 

blades or field cultivator equipped with three or four 
rows or sweeps spaced no more than 7 inches apart 
are recommended.

Caution: Read label for carry over precautions.  Use lower 
rates under 20" rainfall.

Postemergence

http://agr.state.mt.us/programs/asd/Sec18exe/Sec18exe.shtml#Herbi
http://agr.state.mt.us/programs/asd/Sec18exe/Sec18exe.shtml#Herbi


Poast (1.5 EC) 
sethoxydim

Rate: 1 to 1.5 pt/A
Timing: Postemergence when grasses 2 to 4 inches tall
Remarks: Requires oil adjuvant.  Ammonium sulfate 2.5 lb/A 

or Urea Ammonium Nitrate (UAN) (1 gal/A) may be 
added to improve control of volunteer cereal.

Caution: Do not cultivate 5 days before or 7 days after 
application.

Harvest Aid
Gramoxone Extra (2.5L) 
paraquat

Rate: 1 to 1.5 pt/A
Timing: Back side of sunflower heads yellow and bracts 

turning brown.  Seed moisture content under 35%
Remarks: For oilseed varieties only.  Use a non-ionic surfactant.
Caution: RESTRICTED USE HERBICIDE.  Do not graze 

treated areas or feed forage to livestock.  Allow 7-day 
interval between application and harvest.

Defol 6 (6LC) 
sodium chlorate

Rate: 1 to 2 gal/A.
Timing: Apply 7 or more days before harvest when seed 

heads are fully mature.
Remarks: For use on confectionery and oilseed varieties.  

Thorough coverage of plant is essential
Caution: Do not allow grazing of treated fields or feed forage.

 
 
Weed Response to Sunflower Herbicides

Preemergent Post 
Emergent

Grasses Gramoxone Roundup 
Ultra 

Eptam Prowl Sonalan Spartan Treflan Poast

 barnyardgrass G E N E E F E E

 crabgrass F E P-F F-G F-G F F G-E

 foxtails G E N G-E E F-G E E

 volunteer grain F-G E P F-G G P P-F G-E

 sandbur G E G-E F-G G P G E

Broadleaved         
 bindweed, field P P-F N P P P P N



 buckwheat, wild F P-F F P-F P-F P P-F N

 cocklebur F-G G-E P N P F N N

 knotweed F F-G P P P P P N

 kochia G-E F-G F G-E G-E E G-E N

 lambsquarter, 
com. E G-E F E E E G-E N

 mallow, 
common F-G G P P P P-F P N

 mustard, spp. G G-E P N N P N N

 nightshade, spp. G-E F-G F-G P F E P N

 pigweed, 
redroot E G-E G E E E E N

 thistle, Canada P G N N N P N N

 thistle, Russian E F-G P G G-E F G N

Control: E= Excellent    G = Good     F = Fair    P = Poor    N = No control   ID = Insufficient data

Response of weds to any of the listed herbicides may be altered by growing conditions, weed 
populations, genetic variation, application time and rate.  Ratings may vary from season to season 
and over geographic areas. 

 
 
 

Vertebrate Pests

Bird Control 

Sunflower is vulnerable to damage by several bird species, but the greatest losses occur from migrating 
flocks of red-winged blackbirds, yellow-headed blackbirds, and common grackles. Fields located near 
cattail marshes are especially susceptible to bird damage. Blackbirds often roost in the cattail marshes at 
night and feed in nearby sunflower, small grain, or corn fields during the day. Before these crops mature 
and become vulnerable to damage, the blackbirds feed on insects and weed seeds. Once the birds become 
used to feeding in a particular area, it becomes more difficult to get them to move.

Blackbird control measures consist of cultural practices used in combination with frightening methods to 
move birds out of the areas where sunflower fields are located. Do not plant sunflowers near cattail marshes 
or woodlots. Leave blank rows or strips every 200 to 300 feet in large fields to provide access for scaring 
birds from the center of the field. Planting at the same time as neighbors will reduce damage that often 
occurs to early- or late-ripening fields.

Some hybrids possess morphological traits that make them more bird resistant. These traits include concave 
heads, horizontally-oriented heads, and long head-to-stem distance. Hybrids possessing these traits must be 



planted in north-south rows to avoid overlapping of plants at maturity, which would offset some of their 
seed-protecting characteristics.

Weed seeds are an attractive food source for blackbirds. Good weed control will help prevent blackbirds 
from establishing a feeding pattern in weedy fields before the sunflower crop matures. Consider planting 
lure or trap crops on diverted acres in areas of high bird risk to keep birds out of susceptible crops. 
Harvesting sunflower as early as possible will reduce exposure to bird damage. Desiccants may be used 
after sunflowers reach physiological maturity to speed drydown and allow for earlier harvest.

Cattail marshes can be managed with an aquatic herbicide (Rodeo) to remove cattails used as roosting sites 
for blackbirds. Generally, the herbicide must be applied the year before sunflowers are planted in the 
vicinity of the marsh to allow time for the cattails to decompose.

Begin harassment of blackbird flocks as soon as birds are seen in the area, regardless of their diet. Various 
frightening methods are effective. Best results are often obtained by using a combination of harassment 
devices. Any device must be operated while the birds are in the field.

Automatic exploders or bird-scaring cannons detonate a gas to produce a loud explosion. Place these 
devices on a stand above the crop, and operate from just before sunrise until the birds head for their 
roosting sites at night. Move the exploder every few days, because the birds may become accustomed to the 
noise if the device is operated in the same place day after day. One exploder can generally protect 10-20 
acres of sunflowers.

Use of a .22 rifle can often give good results in frightening blackbirds from sunflower fields. Use this 
method only with extreme care in areas where it is legal and safe. Fire the rifle from a high position into the 
midst of settling birds, and then fire several more rounds into the lifting flock. One rifle can protect about 
100 acres. In contrast, use of a shotgun is often ineffective because of the short noise range.

Electronic frightening devices are available that broadcast distress calls of blackbirds. They can be 
effective, but use is limited because of their high cost and limited broadcast range.

Pyrotechnic products are effective at frightening birds but can pose both personal and fire hazards. These 
products include firecrackers, flares, whistlers, and cracker-shells. Wear safety glasses and hearing 
protection when using any of these products. Do not use during dry periods when fire risk is high.

 
 
 

Contacts

Reeves Petroff, Pesticide Education Specialist 
Montana State University 
Bozeman, MT 59717 



(406) 994-3518 
rpetroff@montana.edu 

The National Sunflower Association 
4023 North State St. 
Bismarck, ND 58502-0620 
www.sunflowernsa.com 
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