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ABSTRACT 

Considerable progress has been made to improve sunflower through 
breeding and genetics programs. Continued improvement appears 
feasible. Present information suggests that large numbers of new 
lines and hybrids are available that are superior in yield potential. 
disease and insect tolerance, agronomic traits, and/or oil quantity 
and quality characteristics. 

Sunflower (Heliantbus annuus L.) is a relatively new crop in 
the United States with very rapid expansion of acreage oc- 
curring within the last 15 years. Present production is cen- 
tered primarily in the Dakotas and Minnesota with nearly 
five million acres grown annually. 

Several significant developments have occurred in the area 
of plant breeding and varietal improvement to account for 
at least part of the increased production. One of  these devel- 
opments was the introduction into the USA of high oil 
varieties from the Soviet Union in the mid 1960s. These 
varieties had oil percentages in the range of 40-45% as com- 
pared to 30-35% for varieties grown previously. 

Another significant development was the discovery of 
cytoplasmic male sterility and genes for fertility restora- 
uon, a discovery that allowed for the production of  hybrid 
sunflower. The hybrids were introduced during the early 
1970s. They showed about a 25% yield advantage over the 
open-pollinated varieties, improved disease resistance, 
greater uniformity in height and flowering, and a greater 
degree of self-compatibility. The latter is a trait that allevi- 
ates the dependency on high insect pollinator populations 
for good seed set. 

Sunflower breeders are generally optimistic that further 
improvements in varietal development can be realized. Major 
objectives in current programs include higher yield poten- 
tial, improved resistance to disease and insect pests, greater 
self-compatibility, resistance to stalk lodging, higher oil per- 
centage, and alterations in fatty acid composition. 

Yield Potential 

Average sunflower yields in the USA are currendy on the 
order of 1200 - 1400 kg/ha. Under favorable growing con- 
ditions and good management practices, seed yields of 2200 
kg/ha are relatively common and yields as high as 3400 
kg/ha have been reported. Seed yields of experimental 
hybrids approaching 5600 kg/ha have been obtained in test 
plots. Thus the potential exists for higher yields and it is 
likely that continued improvements of a more or less grad- 
ual nature can be expected through further breeding efforts 
and improved production practices. 

Disease and Insect Resistance 

Numerous disease and insect pests attack sunflower. Diseases 
and insects probably represent more of a problem than they 
do in competing crops such as wheat and corn. Fortunately, 
resistance to most of the major diseases of sunflower has 

been identified and incorporated into presently grown 
hybrids. The wild species of sunflower have proven very 
useful in breeding for disease resistance in the past and re- 
present excellent sources of germplasm should resistance to 
new diseases or new races of pathogens be needed in the 
future. 

At least partial resistance to several damaging insects 
appears possible through development of sunflower types 
with altered chemical and morphological characteristics. 
Some of these possibilities include pubescent leaf types for 
control of several leaf-feeding insects, and seeds possessing 
the so-called "armored" layer for reducing damage from 
certain seed infesting insects. 

Self-Compatibility 

Sunflower is generally considered a cross-pollinating crop, 
pollination occurring primarily by honey bees. Wide varia- 
tion exists among sunflower lines and hybrids for the ability 
to self-pollinate without bees, and types that are nearly 100% 
self-pollinating or self-compatible have been identified. 
Seed yields of highly self-compatible hybrids are generally 
higher than those of low self-compatibility when honey bee 
populations are low, or when bees are not active due to ad- 
verse weather conditions. As a result of strong selection for 
high self-compatibility, breeders have recently developed 
hybrids that are much less dependent on bees than varieties 
previously available. 

Lodging 

Strong winds and storms during the growing season may 
cause  sunflower plants to lodge and break over in the field, 
making harvesting extremely difficult. New semidwarf 
hybrids that grow only 3-4 ft tall and show much impro- 
ved resistance to lodging are being developed. It is expected 
that these dwarf types will be grown on an increasing per- 
centage of the acreage in the next few years. 

Oil Percentage 

Oil in sunflower seed grown in the USA average ca. 44% on 
a dry weight basis. Several new hybrids are available that 
produce nearly 50% oil, and experimental lines with as high 
as 63% oil have been reported. The latter types have extre- 
mely thin hulls and the seeds are easily damaged in harvest 
and handling. Thus, further improvements in oil percentage 
are possible but hybrids with extremely high oil percentages 
may not be realized soon in commercial production because 
of harvesting difficulties. 

Fatty Acid Composition 

Sunflower oil from seed grown in the northern production 
area of the USA consists of ca. 6% palmitic, 5% stearic, 18% 
oleic and 68% linoleic acids. The relative proportions of 
oleic and linoleic acids vary with temperatures during the 
seed maturation period, higher temperatures resulting in 
higher oleic acid percentages. Thus sunflower seed grown in 
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