Asteraceae (or Compositae) : The Aster, Composite, Daisy, or Sunflower Family

Plants of the Asteraceae are mostly perennial herbs, sometimes shrubs and rarely trees, often with taproots or tubers.  Leaves are simple or compound, alternate, opposite or rarely whorled and often pinnately or palmately lobed.  Many plants have a milky sap, may be resinous or bear essential oils within secretory cavities of stems or leaves and are sometimes aromatic.  The flowers of the Asteraceae have a distinctive structure that is easily recognized.  They are comprised of small flowers called florets, each clustered into an involucrate head (circle or collection of bracts surrounding a flower) that resembles a single radially symmetrical flower. Florets are subtended to the head by a whorl of bracts (modified leaves) in a capitulum inflorescence (dense unstalked flowers on a flattened surface).  Flower heads are often in paniculate, racemose (pediceled flowers on an elongated axis) or cymose (with central or terminal flowers blooming earliest) arrangement.  The corolla is made up of 4 to 5 petals and has two main general forms.  Disk flowers generally form on the central part of the disk, and have 5 petals fused into a radially symmetrical corolla tube.  Within the corolla are 5 anthers fused into a cylinder around the style (syngenesia) and the two-lobed stigma.  Anthers mature before stigmas and shed their pollen into the cylinder.  As the style elongates it pushes pollen out of cylinder making it available to insect visitors (butterflies, bees, flies, beetles).  The stigma matures after the style has elongated passed the anther ring and sometimes reaches far enough to make contact with pollen of neighboring florets.  Some species with reduced flowers are wind-pollinated.  Ray flowers, similar to disk flowers usually form an outer ring around the disk and have larger strap-shaped petals fused on one side forming a bilaterally symmetrical corolla tube.  Each head may have only ray or disk flowers or both.  Flowers may be perfect, imperfect or sterile, lacking either both male and female parts.  Ray flowers are usually pistillate (with pistils and lacking stamens) or sterile.  Functional female flowers have 2 united carpels with a single inferior ovary (with flower parts attached to the top of the ovary) with a single ovule.  When ovule is fertilized it develops into an achene or hard shelled single seeded non fleshy fruit and lacks an endosperm.  Fruit is topped with a hairy pappus (modified calyx-limb at top of fruit).  Achenes are dispersed mostly by wind while some species are dispersed when spines or hooks on the pappus attach to passing animals.

Asteraceae is one the four largest plant families with about 1500 genera and over 23,000 species.  It is found in all habitats of the world [except underwater and the Antarctic mainland].  It is most diverse in the semi-arid tropics yet poorly represented in tropical rainforests.  Major genera include Senecio (1500), Vernonia (1000), Cousinia (600),  Eupatorium (600), Centaurea (600), Hieracium (500), Helichrysum (500), Artemisia (400), Baccharis (400), Saussurea (300), Mikania (300), Cirsium (270), Aster (250), Jurinea (250), Bidens (200), Gnaphalium (150) and Solidago (100).  The frequent hybridization and polyploidy seen in members of the Asteraceae make them a challenge for botanists to identify to species level.  The most economically important Asteraceae species are its weeds and garden plants.  Notorious garden weeds include dandelions (Taraxacum officinale) and various exotic and native thistle species.  Popular garden plants include dahlias (Dahlia spp.), zinnias (Zinnia spp.), chrysanthemums (Chrysanthemum coronarium), daisies (Aster sp.) and cosmos (Cosmos spp.).  Marigolds (Tagetes sp.) are widely cultivated as ornamentals; they are especially popular in Mexico during day of the dead or Todos Santos celebrations.  Some species also provide food and contain secondary compounds that are useful medicinally worldwide.  Best known food producing species are the lettuce (Lactuca sativa), green (Cynara scolymus) and Jerusalem artichoke (Helianthus tuberosus) plants and the sunflower (Helianthus annuus) that produces the popularly eaten sunflower seeds and sunflower oil extracted from its seeds.  Other food producing plants include endive (Cichorium sp.) and dandelion greens (Taraxacum sp.).   Artemisia sp. produces important spices such as tarragon.  The species Tagetes patula, a variety of marigold, is cultivated for study of thiophene constituents that demonstrate high potential as non-harmful pesticides in agriculture and forestry.  Chrysanthemum cinerariifolium and C. coccineum are also the source of the insecticide pyrethrum.  Active constituents of Tanacetum parthenium and Chrysanthemum parthenium are used in antimigraine drugs.  Echinaceae angustifolia or purple coneflower is a native prairie medicinal and is used as an immune system stimulant.  Chamomile (Anthemis sp.) is another important medicinal.  They are both available in a large variety of commercial products such as teas, capsules and liquid extracts used to prevent common illnesses such as colds.  
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