Cactaceae : The Cactus Family

Cactaceae are highly specialized xerophytic (adapted to dry conditions) trees, shrubs or shrublets.  They are distinctive in appearance with fleshy stems and usually very spiny, leafless or nearly so.  Stems are usually enlarged, and cylindrical, conical or flattened.  The stem surface is often tuberculate (with lumps) or ribbed with several adaptations, including a thick epidermis, sunken stomata and strong cuticle for improved water retention and storage.  The spines, flowers and stems arise from the cushion-like areoles, regarded as condensed branches, set singly on tubercles or along raised ribs along stems.  Spines are considered specialized leaves and may serve as a way for plants to accumulate dew or water droplets around the plant, as well as for protection from herbivores.  All cacti are succulent plants with watery or mucilaginous sap and are often confused with succulents of agaves and euphorbias that share similar characteristics.  Photosynthesis occurs by crassulacean acid metabolism or CAM (see Searnott 1997) in young green shoots that with age become corky.   In tree species, stems become hard and woody where the vascular system will form a hollow cylindrical reticulated skeleton lacking true vessels.  The roots are typically superficial and in larger species they spread widely for maximum moisture absorption near soil surface.  The flowers are commonly covered in hair, bristles or spines and have a distinctive pattern of many tepals (combined sepals and petals), a hypanthium (cup-like base), with many stamens (usually hundreds), and numerous stigma arising from top of ovary having spreading lobes.  Petals are generally red, purple, orange, yellow or white and are usually very showy.  Flowers are symmetrical and perfect, solitary and sessile (without a stalk).  Stamens are inserted at the base of petals and may be free with distinct filaments or fused to petals.  Anthers are 2-celled, dehiscing longitudinally (opening lengthwise).  In some species the stamen respond to an arriving pollinator by curving inwards facilitating the pollen to stick onto the insect.  The ovary is inferior (flower parts growing from above) with one style, 2 to many united carpels with 2 to numerous parietal (borne on inner surface) placentas usually having as many ovules as there are stamen.  Pollinators are usually bees, but can include beetles, birds, bats and the sphinx moth that feed on pollen or nectar.  Fruit is a berry, typically juicy but may be dry and leathery and often spiny or bristly.  The seeds are numerous and often immersed in pulp which are then consumed and dispersed by birds, mammals and ants.  The embryo is straight to curved with little to no endosperm.

Most of the 93 genera and 1500 species of cacti are native to the Americas, with the exception of one species found in Africa, Sri Lanka, and Madagascar [that is suspected to be naturalized].  Cacti range from British Columbia and Alberta to as far south as Patagonia.  They are concentrated in the semiarid habitats of Mexico and the Southwestern United States, where they experience (and rely on) low seasonal rainfall.  A few species occur in extremely arid deserts and wet tropical forests where many are epiphytic.  Major genera include Opuntia (220), Mammillaria (150), Cleistocactus (64), Echinopsis (60), Echinocereus (50), Rhipsalis (50) and Cereus (40).  Cacti are of great economic ornamental importance and are as popular in gardens and nurseries as roses and orchids.  Small dwarf cacti with colorful or unique spine, rib and flower formations are especially popular as potted plants.  The giant columnar and legume trees are the two life forms that characterize cacti of the Sonoran Desert. The giant saguaro cacti (Carnegiea gigantea) with its huge green columns make up whole desert forests in the American southwest and are popular among visiting tourists and frequently used in landscaping.  The saguaro is the most studied plant of the Sonoran desert and a cultural focal point of the Tohono O’odham Indians.  Its woody ribs are used for fence making and when combined with mud and other desert plants are used in the construction of dome shaped homes.  The pulp of the saguaro fruit is made up of 10 percent protein and 70 percent carbohydrates, and is boiled down into syrup and used to make wine for ceremonies.  The seeds, made of 30 percent fat, are often dried for snacks or ground into flour and made into gruel.  The Seri of Mexico, use dried flesh from the Organ Pipe cactus (Stenocereus thurberi) for heat compresses to treat aches and also combine it with animal fat to make a boat sealant.  They also eat the seeds and pulp of the Cardón cactus (Pachycereus pringlei) and use its ribs for house walls and walking sticks.  Opuntia spp., known as prickly pears, are grown for their edible fruits and leaves are grilled or boiled and eaten as a vegetable in many regions of Mexico.  They are also grown as food plants for the cochineal insect, an aphid that produces a commercially important red dye.  Species of Lophophora (peyote or mescal button) and others contain a variety of alkaloids with medicinal and hallucinogenic properties and are widely used among Mexican and northern Native Americans.
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