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Sunflower
Helianthus annuus
Mating & Breeding System
Sunflowers are a member of the aster family. The large flower head is actually an inflorescence, or composite flower, made
up of two kinds of tiny florets. The disc florets are located in the center of the composite flower, and the ray florets bear the
outer ring of petal-like structures. Ray florets are sterile, and disc florets have both male and female structures, including a
single ovary that develops into a sunflower seed. A single flower head may have up to two thousand disc florets, each with
the potential to develop into a seed. If there are multiple flower heads on the same plant, the number of disc florets per
head will be much lower. The disc florets open in sequence, beginning at the periphery of the disc and moving inward. Each
floret is first male, with the pollen-bearing anthers extending above the rim of the floret. Later, the style pushes up and the
stigmatic lobes spread, opening the receptive surfaces for pollination. If pollinator activity is adequate, the pollen is removed
from each floret before the stigma opens, reducing the chances for self-pollination.

Pollination, Quality & Yield
Numerous experiments have found that a seed set as low as 10-20% results when pollinators are absent and plants selfpollinate, compared to up to 90% seed set in flower heads accessible to pollinators. It should be noted, that different cultivars have different levels of self-fertility, and many modern sunflowers are fully self-fertile. Cross-pollination may still be preferred, however, as it appears to give higher yields and better quality in terms of oil content. Fertility of self-pollen may be
greatly reduced at high temperatures, which increases the importance of prompt pollination of self-pollinated varieties during hot weather. Many species of bees will visit sunflowers. Honey bees and bumble bees are known to be effective pollinators of this crop (depending on variety, see below), with bumble bees providing higher yield increases than honey bees.

Pollination Recommendations
Common practice is to place honey bee at the edge of the cultivated fields. A stocking rate of 1-2.5 colonies per hectare is
considered sufficient. For self-fertile varieties, adding honey bees is not necessary. Male-sterile hybrid sunflower cultivars
always require insect pollen vectors to fertilize female flowers. Certain sunflower varieties can have florets with tubes too
deep for honey bees to forage for nectar. Bumble bees and many long-tongued wild bees are able to reach the nectar in the
florets of these varieties, and can improve pollination rates. Moreover, research has shown that the interaction with wild
bees can enhance honey bee pollination of sunflower, although the reasons for this are not understood.
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