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Key Points 
 

• Growers of sunflower seeds who do not spray insecticides have insect damage 
over 10% which renders the crop unfit for human consumption. 

• Lygus bugs were not a problem in sunflowers until 1998. 
• Lygus bugs damage sunflowers with digestive enzymes resulting in a spot (kernel 

brown spot) on the seed. 
• Banded sunflower moth can damage up to 40% of the sunflower seeds in a field. 

 
Technical Summary 
 
North Dakota, South Dakota and Minnesota account for two-thirds of U.S. acreage of 
commercial sunflowers.  1.8 million acres of sunflowers produce an annual crop valued 
at $319 million. 20% of the crop goes into the non-oil (confection) market for use in 
foods while 80% goes into processing for cooking oils. Approximately 209,000 acres are 
grown for confection food uses, producing a volume of 273 million pounds valued at $46 
million. 
 
The sunflower is the only row crop in North America that coexists with its native 
ancestors [4].  Although sunflowers are native to North America, commercial sunflower 
production is relatively new in the U.S.  Archeological evidence documents sunflower 
use by native Americans with the first cultivation around 3000 B.C.  Native Americans 
used sunflower seed as a food before the cultivation of corn. Spanish explorers collected 
sunflower in North America and by 1580 it was a common garden flower in Spain [1].  It 
spread along trade routes to Europe, Egypt, India, China and Russia. Peter the Great is 
credited with the introduction of the sunflower into Russia in the 18th century as an 
ornamental crop [2].  By 1769 it was being cultivated for oil. The Russian Orthodox 
Church, through strict Lenten fast regulations, may have inadvertently been responsible 
for encouraging the rapid adoption of sunflower oil as an edible oil.  Lenten regulations 
were formulated before the introduction of sunflowers and thus parishioners rapidly 
adopted sunflower oil as the “oil without sin” for Lenten cooking [2]. 
 
Cultivated sunflowers returned to the Americas from Russia during the late 1800s and the 
seeds were primarily produced as scratch food for poultry.  Acreage remained small 
below 80,000 acres through the mid 1960s.  The great expansion in sunflower acres in the 
Northern Great Plains took place in the 1970s fueled by the rapid expansion in world 
oilseed demand and the introduction of a high-oil content sunflower variety from the 
USSR.  
 
Oilseed sunflower seeds are usually smaller and are black in color with a thin hull that 
adheres to the kernel [3].  Non-oil seed or confectionery sunflowers have striped hulls, 
are larger, and have thick hulls which are loosely attached, allowing for a more complete 
dehulling.  The confectionery sunflowers sell for about 60% more than the oil varieties.  
 
When extensive commercial planting of sunflower began in the 1970s, many of the 
insects which evolved on native perennial sunflower species transferred to the cultivated 



crop.  The density of cultivated sunflowers is normally 37,000-60,000 plants per hectare 
as opposed to the scattered spacing of the native sunflower plants.  The high density 
monocultures have become excellent hosts for some native insect pests which have 
adapted to cultivated sunflower and have become economic pests [4].  The high density 
of hosts in cultivated sunflower fields has resulted in increased populations of these 
insect pests by reducing the time required to identify suitable hosts [2].  The sunflower, 
because it is derived from a native ancestor, has parasitoids, predators and pathogens that 
moved along with the pest insects into cultivated plantings.  However, the monocultural 
production methods, the increases in hectarage, and the expansion of the crop into new 
areas have led to insect population explosions that natural enemies have been unable to 
maintain below economic thresholds [2]. 
 
A set of trade standards have been developed for nonoil sunflower kernels which 
stipulate that there should be no more than 2% insect damage [20].  
 
Pesticide use surveys for sunflower acreages in the northern Great Plains indicate that 
33% of the acres are treated with insecticides [5].  It is believed that all of the 
confectionery acres and 50% of the oilseed acres are treated.  The NDSU budget for 
confectionery sunflowers includes a spray targeted at head feeding insects: red seed 
weevil, lygus bug and banded sunflower moth [6].  The NDSU Extension Service 
recommends that sunflowers grown for the confectionery market be treated a minimum 
of two times for these three insect pests [7].  Growers who do not spray at all invariably 
have insect damage above 10% which renders the entire crop unfit for human 
consumption and may render it unusable even for bird feed due to the insect holes in the 
seed [21].   
 
For oilseed sunflowers, NDSU recommends a spray for the banded sunflower moth when 
two moths are found for every 100 plants inspected.  For the red sunflower seed weevil, 
NDSU recommends that oilseed growers determine the threshold for spraying based on 
the prices of sunflowers and insecticides and the number of sunflower plants per acre. 
Based on recent prices, spray thresholds for red sunflower seed weevil have been 3-8 
weevils per head for oilseed [7].   
 
There is a small acreage of organic sunflowers in North Dakota, South Dakota, and 
Minnesota. Most of these organic acres are for oil production. The world market for 
organic sunflower seeds for confectionary foods is dominated by China [22]. 
 
Two applications of insecticides for red seed weevil, lygus bug, and banded moth cost 
approximately $22/A including application costs, which represents about 12% of the cost 
of growing confection sunflowers [6]. Without insecticides sprays, it is assumed that the 
sunflower seeds could not be sold in the confection market but would instead be sold for 
oil with a loss of 60% in value.  
 
 
 
 



Red Sunflower Seed Weevil 
 
The red sunflower seed weevils deposit eggs in sunflower seeds and larvae feed in the 
developing sunflower kernels destroying a portion of the kernel and reducing oil content. 
Red sunflower weevils are unable to lay eggs prior to pollen development because they 
require a pollen meal before the eggs can mature.  The need for pollen indicates the close 
association between plant and insect.  Eggs are deposited through the hull and are 
appressed to the developing kernel. A single egg is laid per seed.  The larvae make an 
exit hole and exit the seeds in late summer and overwinter in the soil, emerging as adults 
the following summer.  There is one generation per year.  While some seeds may be 
totally consumed, research reveals that most seeds are only partially fed upon.  This 
results in difficulty in separating undamaged from weevil-damaged seed.  A single 
female red sunflower seed weevil lays enough eggs to damage an average of 20 seeds. 
The mean weight loss of damaged vs. undamaged seeds was 31% with a 25% reduction 
in oil content [19]. 
 
Population levels of natural enemies are insufficient to control the red sunflower seed 
weevil. Parasites attack about 5% of the larvae in the seeds and there is a 3% predation 
rate of larvae and pupae in the soil [13]. 
 
Insecticide treatments reduced seed weevil damage by 93-96% [18].  The number of 
larvae per head was reduced from 108 to less than 1[19].  
 
Research has been conducted with trap crops where early maturing sunflowers were 
planted in the margins around commercial fields. The margins flowered earlier than the 
field interior and acted as an attractant for the red sunflower seed weevil which were 
killed with an insecticide in the trap crop before the interior field began to bloom. This 
reduced the need to spray the entire field with insecticides [23].  
 
Banded Sunflower Moth 
 
During the development of the sunflower crop in the northern plains in the 1970s, the 
banded sunflower moth was reported to be a noneconomic problem requiring no 
management practices.  However, since the early 1980s, cultivated sunflower fields in 
North Dakota, South Dakota, and Minnesota have frequently had economic damage from 
the insect [17].  In 1983 some North Dakota research fields experienced about 40% seed 
damage by the banded sunflower moth resulting in yield losses exceeding 534 lbs/A of 
seed [12].  Adults begin to emerge from the soil about mid-July and are present in the 
field until mid-August.  The leaves of sunflower contain a combination of chemicals, 
volatiles, and moisture that stimulates egglaying by the banded sunflower moth [16].  
Larvae penetrate and consume the contents of seeds.  After feeding to maturity, larvae 
make an exit hole and drop to the ground and spin cocoons in the soil to overwinter. 
Yield loss due to larval feeding can be attributed to a reduction in seed number, seed 
weight, and oil content.  Research determined that each larva consumes 6-7 seeds with an 
average of 25-40 larvae per sunflower head [14].  Research with insecticides to control 



the banded sunflower moth resulted in significantly greater total number of seeds per 
head (+200) and total yield (+445 lbs/A) compared with untreated sunflower [15]. 
 
Lygus Bug 
 
Kernel brown spot was observed for the first time in 1998 on dehulled confection 
sunflowers grown in north central states.  The spot is superficial with little or no tissue 
degradation.  There is usually no sign on the exterior of the hull that the kernel has brown 
spot.  Processors are allowed only 0.5% brown spot damage in their finished product [8]. 
Farmers who produce sunflower seeds for the confection market end up selling the seeds 
for birdseed at low prices if more than 0.5% have kernel brown spot [9].  Feeding by the 
lygus bug was identified as the source of kernel brown spot.  Though lygus bugs don’t eat 
much (probably not enough to reduce sunflower crop yields), they inject plant tissues, 
such as the developing seeds, with digestive enzymes and extract nutrients with their 
pointed mouthparts [9].  Lygus insert their mouthparts into the host, start a pre-digestion 
pump to inject saliva and start digestion, then suck the fluids into the stomach.  The saliva 
is toxic to plant tissue, helping reduce the plant fluid into a digestible source. The result is 
a spot (Kernel Brown Spot) resulting from tissue death at the feeding site.  The brown 
spot can also result in a bitter taste to the seeds [10].  Research indicated 8 to 20 seeds 
were damaged by each adult lygus bug.  Based on these figures, confection sunflower 
heads of approximately 800 seeds per head would sustain 1 to 2.5% damage from each 
lygus bug, a figure that exceeds the 0.5% level of damage allowed before dockage [10].   
 
The sharp increase in broadleaf crops in the past few years may be a key reason why the 
lygus population is increasing. Sunflower is not a preferred crop for lygus.  Since lygus 
are mobile with a wide crop preference, when a field infested with lygus is harvested, the 
bugs will move into the next closest food source [11].  Since sunflower blooms late in the 
summer relative to other crops, lygus may move from canola, alfalfa, and other crops 
harvested in late July to sunflower fields starting to bloom in August [11].  Research has 
shown that lygus are controlled by the same insecticide sprays that control banded 
sunflower moth and seed weevils.  In four spray trials, kernel brown spot was reduced 
from 1.8% to 0.17% with insecticide sprays [8]. 
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