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What is a Penstemon? Well , it is not a kind of bird or a mushroom, as some of our friends have guessed. Penstemon is a genus of plants in the family Scrophulariaceae, with great variation in form and beauty, and with unusual flowers.
After you know the genus, plants will shout at you, "Hey, I'm a Penstemon!" While you are learning to know it, look first for a tubular flower with five-petal lobes, two above and three below. Then check the leaves to see if they are opposite; only five species have leaves that are alternate or in threes. Then check the flower again to see if it has an open throat; only two species do not. Finally, check the stem; if the plant has a square stem, it belongs to the genus Scutellaria!
You will not really know what you have until you look inside the flower; a view of the interior appears in Figure 1. What we call the Penstemon tribe--Penstemons and a few closely related species that were once included in the genus--are unique in having four fertile stamens and one large sterile stamen, or staminode which is usually bearded, always decorative. So far as we know only two other genera have large staminodes (Jacaranda trees and some bushes in Guyana), and in these cases the staminodes are bare.
The sterile stamens vary (see drawings at the lower left in Figure 2). A few are quite small , some have no beards, but most look something between a toothbrush and a waving flag. This banner-like staminode is what gives Penstemon their common name of Beardtongue, and also their Latin name. Just as Pen-insula means "almost an island," Penstemon means "almost a stamen." The word has sometimes been spelled Pentstemon or "five stamens," but that is in error. Apparently John Mitchell, who first described the genus in 1748, meant the name just the way he spelled it.
Seeds are borne in a distinctive capsule which opens at the top and always splits into four parts. The smallest seed in Figure 2 is drawn at about the same scale as the capsules; the enlarged seeds show common shapes. The seeds are angular and heavy, with a casing that builds out into ruffles and knobs.
It is an interesting question how the species spreads. The seeds are eaten by golden-mantled squirrels, and probably other rodents and some birds; they can wash down hill in rain. Somehow they travel until they reach the disturbed ground that pioneering plants like Penstemon enjoy. Landslides, glacial moraines and, nowadays, roadcuts are favorite spots.
Penstemon flowers are most often shaped for pollination by bees; this type appears in Figure 1. Figure 3 shows other common shapes. The smallest corollas are pollinated only by bee-flies. The big fat ones are designed for bumblebees; long thin ones (usually bright red) fit hummingbirds' bills. Flower color ranges through blue and purples to red, white or pale yellow. The last with gaping corolla belongs to one of the close Penstemon relatives that will be discussed later on.
Genus Penstemon is divided, mainly according to anther shape, into several groups which will be listed later. Because most anthers, before they open, look like the first drawing in Figure 4 (at the top left corner) you may have to wait until the anthers open to identify a species. For now, just remember that the boat-shaped or naviculate anther in the second drawing (at the top center) is the most common type. We will come back to the other shapes as we talk about the species involved.
Penstemon is the largest genus of strictly North American Continent flowering plants, with approximately 280 species. Our map (figure 5) shows the area in which Penstemons are found native. The number of species is given for each state or country. Utah has the most, followed by California, Colorado and Oregon. Obviously most Penstemon are westerners. The total number of species found east of the Mississippi, in fact, is only 21. Why are there so many species in the West, and many of them native to small areas only? Possibly this is due to interaction between geography and climates; as populations of plants were isolated on mountain tops or in river valleys, or by climate change, they tend to develop into  new species.
Additional  numbers in some areas indicate species in other closely   related    genera which grow there.  Now before someone says, "But they left out the Asian species",    let us look at another map (Figure 6) which shows where the Penstemon relatives are found. These are species which were once included in genus Penstemon. but were removed because of certain botanical characteristics, chiefly difference in chromosome number and in the nectary structure. Most closely related, since it shares the same advanced nectary systems at the base of the filaments, is genus Chionophil ia. with two species found in the northern Rocky Mountains. Two other Penstemon look-alikes have a much commoner, older type of nectary, a hypogenous disc around the ovary. These are both monospecific genera: Nothochelone in the Northwest and Pennellainthus in Siberia and Japan.. In California and Baja California we find genus Keckiella, with seven species. These also have the older nectary, and their gaping flowers look quite different from Penstemon. The region to the northeast labeled Chelone is the home of a less closely related genus, with four species. It is shown here because the first Penstemon to be described was called a Chelone by Linnaeus.
The Penstemons we are about to discuss will be arranged according to the classification shown in Table 1. Genus Penstemon is divided into five subgenera, two of them containing only one species each. The subgenera are shown indented two spaces; they include Penstemon, Dissecti, Saccanthera, Dasanthera and Cryptostemon. Two of the subgenera, Penstemon and Saccanthera, are further broken down into thirteen sections; some of those sections are divided again to make 22 subsections. At the end of the Penstemon listing, you will see the genus names of the Penstemon relatives, the closely related genera that may be mistaken for Penstemon.  We will tell you a little more about them at the end.
The arrangement of the genus used here was put together by Ralph Bennett, founder of the American Penstemon Society, with the advice of Dr. David Keck and Dr. Richard Straw, authorities on the genus. Later modifications by Dr. Straw and Frank Crosswhite are included.
Now let us look at the species within each group, beginning with subgenus Penstemon, section Penstemon, subsection Penstemon. These are the eastern Penstemons, most of them found east of the Rocky Mountains. The group may be represented by the most widespread Penstemon species Penstemon digitalis, which ranges from Maine to Texas.
Also in this subsection is Penstemon hirsutus, one of the two with closed throat. We grow the dwarf variety, called minimus. The type species of Penstemon (the first described), Penstemon laevigatus, is less common. These eastern Penstemons tend to be tall, with pale flowers. Like other bee-pollinated species, the corollas often show dark "guide-lines" inside the throat which are supposed to attract insects.
The next subsection, the Proceri, are short, blue-purple flowered westerners. Proceri blossoms are tiny, smaller than those of any other Penstemon. They are borne in whorls called verticillasters. A good example found in our garden in Penstemon procerus brachyanthus, from the Cascade Range in Oregon. Many of the blue-purple flowered Penstemons produce color variants. White is common in Penstemon procerus brachyanthus; pink forms are rarer.
Oregon is the home of two rare and endangered Proceri. Penstemon glaucinus, discovered in the 1940's, was lost for over thirty years. It was found again in 1979 by a Bureau of Land Management botanist, Virginia Crosby. Penstemon glaucinus grows native in a few square miles of pines and lava on one mountain top, so high that late snows may keep it from blooming. Luckily the mountain is protected in a wilderness area.
A bit less rare (but more endangered) pink, blue or white Penstemon peckii occurs sporadically in National Forest Lands
along the east flank of the central Oregon Cascades. The Forest Service is allowing logging in one such area, to find out if the Penstemons will survive. Penstemon peckii is a small plant in the wild, but grows much larger when cultivated.
A much more common showier, blue-violet flowered species is Penstemon attenuates, widespread in the northern Great Basin.
Species in subsection Humiles bear somewhat larger flowers in looser verticillasters than the Proceri. They grow widely from the Great Basin country west. Good examples are the deep blue Penstemon ovatus found from the Columbia River north to the Canadian border; Penstemon humilis, common on the plateaus east of the Cascades, usually in desert conditions; and red-purple Penstemon rattanii, found in the Coast Range, western Cascade foothills and who knows where else. Its range has been rapidly expanding as Native Plant Society of Oregon members keep finding it where it is not supposed to be.
The next three subsections contain only one species each: subsection Tubaeflori, species tubaeflorus, a four-foot tall easterner, its stalk crowded with waxy white blooms: subsection Multiflori. species multiflorus, another many-flowered easterner from Florida and Georgia; and subsection Habouriani. with Penstemon harbouri. This last is a dark-leaved, big-flowered little mat-former from above timberline in Colorado.
Now we come to an odd little northwestern subsection, Gairdnerani. It is made up of two of the three species with leaves that are alternate, or at least not opposite. The stalks of Penstemon gairdneri actually look as if the two sides of the leaf nodes had slipped out of alignment.
Subsection Deusti also contains two species. One of them is the widespread, rather weedy westerner, Penstemon deustus. Very few Penstemons are yellow or cream-colored; this is one of them, though sometimes the flowers are tinged reddish or brownish. The other member of the Deusti is a rare, tiny, pink Californian, Penstemon tracyi nothing like dusty deustus.
The last subsection of section Penstemon, the Arenari. is made up of two species. One of them, Penstemon albomarginatus, is unmistakable; it is the only Penstemon with white leaf margins.
The next section, Ericopsis. is familiar to most of you since it is often grown in gardens. Penstemon laricifolius is the only species in subsection Ericopsis.
Most members of the subsection Caespitosi form low-growing mats with small, heather-like leaves and scattered, long, lower-lipped flowers. One species, Penstemon caespitosus. is a favorite of rock gardeners. Another member of the subsection is Penstemon teucrioides; its flowers have a parti-colored blue and white look.
Some people find these charming Ericopsis species easy to identify. While we do not use a magnifying glass, we will warn you that one is necessary to study the difference in the pubescence, or down, on the leaves.
Penstemon linariodes. of subsection Linariodes. has shorter, fatter, light blue flowers and very narrow, linear leaves. It grows from southwest Colorado throughout the southwestern states.
Another Colorado native is Penstemon ambiguus. one of the two members of Section Ambigui. Both these species are branching subshrubs with sparse, narrow leaves; both have small staminodes. In one way they resemble the Mexican species (Fasciculus) which we will discuss later.
The next section is large with over twenty species found mainly in the Rockies, the Great Basin and the Southwest. Plants in section Aurator tend to grow tall, have leafy stalks and bear inflorescences with noticeable bracts and large flowers. Penstemon jamesii ranges from Texas to Utah and Arizona; it looks quit at home on the rim of Grand Canyon.
Penstemon eriantherus. a lovely species with slightly fuzzy, orchid-colored flowers, is found from northern Colorado to British Columbia.
Nearly all the species in subgenus Penstemon that we have mentioned so far have had the common boat-shaped anther with slight variations. We will now look at some of the species with anthers that open only part way, starting from one end. Most species in section Habroanthus bear anthers that open from the outer or distal end. They often show tiny teeth, twists that
make them look horn-Uke, or some hairiness.  (See drawing at bottom center in Figure 4.)
These Habroanthus species are found in the same general areas as Aurators. but they tend to produce bigger, even spectacular flowers, many of them bright sky-blue. Unfortunately, that is a hard color to photograph! Penstemon brandegei is found along the east side of the continental divide in Colorado and New Mexico. Three big beautiful species from the Great Basin are Penstemon cyaneus, common at Sun Valley, Idaho: Penstemon pennellianus from Oregon's Blue Mountains: and Penstemon speciosus. which ranges from central Washington into California, Nevada and Utah.
There are about two dozen Penstemons with bright red flowers. Nearly all of them are shaped for hummingbird pollination. If you find a scarlet or red flower which has horn-shaped anthers, you know it is one of the six members of section Elmigera. Penstemon barbatus is the best known of these. Occasionally it is found in an unusual yellow form which is being developed by some hybridizers.
Penstemon eatonii is a familiar sight in the Southwest where it is known as Eaton's firecracker or the firecracker plant. Mesa Verde has some spectacular examples.
Section Anularius is notable for large leafy bracts at the flower nodes. These species, with their glabrous, glaucous foliage, are especially adapted to life on the Great Plains where they are often found on sandy soil or amoung sagebrush. Penstemon buckleyi. a good examkple, ranges from Kansas to New Mexico, while Penstemon secundiflorus follows the eastern slope of the Rocky Mountains through Colorado and a bit beyond. Little Penstemon bracteaus, on the other hand, is known only from one canyon in Utah.
An unusual and rare Anularius. native to a few sand dunes in central Nebraska, is Penstemon haydenii, the "blow-out" Penstemon. It bears a dense, leafy inflorescence with bracts that are three times the width of the stem leaves. It also has some fragrance and a horseshoe or doughnut-shaped seed that is species specific. (We know of only two Penstemons that have an odor. The other is Penstemon palmeri. mentioned below.)
Another large group in subgenus Penstemon is section Peltanthera. Over half of the Peltanthera species bear anthers which open completely flat into the shield-like or peltate shape shown at the upper right in Figure 4. All Peltantheras have glabrous leaves, many are glaucous. One of these in this subsection is the rare Penstemon clutei endemic to the slopes of Sunset Crater in Arizona—though it bloomed one year in our garden.
Widespread in the Southwest is magnificent Penstemon palmeri,    often   planted    in   gardens for its   sweet,    clover-like scent,    a rare thing among Penstemons.    The upper leaves on both Penstemon    clutei and Penstemon palmeri    are   connate-perfoliate, that   is,    united   and cuplike.     Of the ten Penstemon with   such leaves, nine are members of the Peltanthera.
Subsection Centhranthifoli is named for Penstemon centhranthifolius. the "Scarlet Bugler", common in southern California and Baja California. A number of species in this subsection have hummingbird-type flowers, all with pelate anthers. One of these is the extremely rare Penstemon cerrosensis found only in the lower east-side canyons of Cedros Island, off the Pacific coast of Baja California.
In a two-member subsection, the Havardiani. we find Penstemon havardii from west Texas. Its leaves are blue-grey, its flowers usually scarlet. Penstemon murrayanus. the other member, is the only species to have connate-perfoliate leaves without teeth.
Subsection Petiolati contains only tiny Penstemon petiolatus of Utah, one of the few lime-loving Penstemons.
We have now arrived at the Mexican Penstemons. Section Fasciculus has 27 species; more will probably be added after further study. Most of these species are quite tall--one gets up to seven feet! The large flowers, brilliant colors and hardiness of the Mexicans are bred into most commercial Penstemons. Subsection Fasciculati has supplied parents for many of the hybrids sold as seeds or bedding plants. One of these is a descendent of Penstemon gentionoides known as 'Ruby King'. The term gloxinoides is used in error for these plants.
In subsection Campanulati we have Penstemon campanulatus which blooms six months every year in our garden, and has seeded a number of offsprings there. The campanulate, or bell-shaped, corolla make this a choice flower for bumblebees.
The third subsection, the Perfoliati, consists of two species. Penstemon perfoliatus is the only Penstemon outside the Peltanthera group that has connate-perfoliate leaves, that is, joined
Most of the Fasciculus group bear miniature branchlets called fascicles at the leaf nodes. Under good growing conditions, each fascicle later becomes a branch making quite bushy plants. Branchlets on the Ambigui and on many Saccanthera species may resemble fascicles.
The fasciculate Penstemons include seven bright red hummingbird-flowered species, all of them with peltate anthers. Penstemon pinifolius is one of the easiest of all Penstemons to raise in western gardens. Its mat-like habit, tiny needle-shaped leaves and unusual flower shape make us wonder if it belongs, as has been suggested, in a group by itself.
Penstemon baccharifolius, an odd little limestone-loving subshrub from the Texas-Mexico border, is in a section all its own, the Baccharifoli.
The last section in subgenus Penstemon. the Dentanthera. contains only three species: Penstemon dasyphyllus, Penstemon Stenophyllus and Penstemon 1anceolatus. They have fasciculate leaves and somewhat horn-shaped anthers.
Subgenus Dissecti consists of a single species, Penstemon dissectus, known by its unique, almost fern-like dissected leaves. This species occurs only on the Altahama grits in Georgia. We have never hoped to see a living plant, but in May of 1984 a box arrived at our door with a whole young blooming Penstemon dissectus plant in it. Kenneth Wurdack, the son of a friend in Washington, D.C., had collected seed in Georgia; the seed grew. In addition to the photo we asked him for, he mailed us one plant which is now growing in our garden. The anthers of Penstemon dissectus are different from those of almost all other Penstemons, being sort of purse shape. They somewhat resemble
the anthers found in the next subgenus, the Saccanthera.
All members of subgenus Saccanthera bear the saccate, or sack-shaped, anthers shown at bottom left in Figure 4. Only two species outside the Saccanthera group have this type of pollen sac (Penstemon multiflorus and Penstemon baccharifolius). Saccate anthers open only at the inner or proximal end, and look like little Dutchman's breeches. The members of this subgenus are subshrubs; many have somewhat fasciculate foliage and most bear yellow buds which turn to purple as they open. Most of the species are found west of the Rocky Mountains.
In section Saccanthera, subsection Saccanthera, Penstemon parvulus trails stems of bluish leaves and red-purple flowers on mountain slopes near Mt. Shasta. Penstemon heterophyllus is a bluer-flowered species from the same area in northern California. Penstemon kingii , a species with very dark herbage, comes from near Reno, Nevada.
Species in subsection Serrulati all have quite toothy leaves. Penstemon venustus. from the Wai Iowa Mountains of northeastern Oregon can be identified by the hairs borne below the anther sacs on the stamens. It grows like a bushy weed in our garden. So does the only other Penstemon (besides dissectus) that has somewhat dissected leaves, Penstemon richardsom'i; its leaves vary from deeply cut to merely toothy. Large clumps of Penstemon richardsonii spot rocky areas along the east side of the Cascades and inside the Columbia River gorge.
This subsection also includes Penstemon serrulatus which flourishes most unusually from the Cascades down to sea level on the Pacific coast. One of three Penstemon species that have three leaves to a node, Penstemon tryphyllus, is another member of the Serrulati.
Alone in section Emersus is a single red-flowered, saccate-anthered species, Penstemon bridgesii. now called Penstemon rostriflorus, which ranges from Colorado south.
The showiest-flowered Penstemons are the Dasantheras. often called the "shrubbies." They are easily recognized by their shrub-like habit, large flowers and wooly anthers. The fuzziness on the anthers (shown at lower right in Figure 4) is evident at all times, even in bud.
Subgenus Dasanthera has nine members; they grow widely throughout the Cascades, northern Great Basin and western Rocky Mountains. One of these, the rare and endangered Penstemon barrettiae. occurs only in the Columbia Gorge in Oregon and Washington. Individual plants of "Mrs. Barrett's Penstemon" grow up to a foot high and eight feet in diameter. Covered with rose-purple blooms in May, the broad, toothy, evergreen leaves turn greyish in winter.
High on the Cascade Range, old lava flows are spotted purple and green by mats of low-growing, tiny leaved Penstemon davidsonii. Farther east, Penstemon fruticosus covers a wide range in the mountains of the Great Basin country.. One variety has almost holly-like leaves.
The most colorful of all Penstemons, surely, is Penstemon rupicola, met by mountain climbers on the Cascade peaks. True to their name of "rock lover," these mat-formers like to display their coral-red blossoms on vertical cliffs where they can be seen from two miles away.
Genus Penstemon contains one other subgenus.Cryptostemon. Its single member, Penstemon personatus. which is the only other species with a closed throat, was found near Chico, California in the early 1930's. Then it was lost for about 50 years. Recently, California Native Plant Society members checked on it and found it abundant in the small area it calls home.
Let us go back to Table 1 and look once again at the classification of genus Penstemon. We have covered first subgenus Penstemon. then subgenus Dessecti with its one lacy-leaved species. These were followed by subgenus Saccanthera. made up of saccate-anthered species, and subgenus Dasanthera with its wooly anthers. The fifth and last subgenus, Cryptostemon, with its one rare species, closed the genus.
We promised that we would finish by telling you a little about the Penstemon relatives. These are the species which have been removed from Penstemon and set up as different, but still closely related, genera. First comes Chionophila, the "snow lover," a genus of two species: one, Chionophila tweedyi, in Montana and Idaho, and the other.Chionophila jamesii in Colorado and Wyoming. Both are small plants with one to few stems and
only one flower to a node, unlike the two to many per node in Penstemon. A sterile staminode is present but short and threadlike.
Genera with flowers that closely resemble Penstemon include genus Nothochelone with its single species, Nothochelone nemerosa. This has the same fuzzy anther as the Danantheras and grows in much the same region but is quite different in habit. A tall, herbacious perennial that likes the semi-shade of woods, it is common from British Columbia to northern California west of the Cascades.
The other look-alike genus is Pennellianthus also with one species Pennellianthus frutescens. This is a small shrubby plant like a Dasanthera but lacks the woolly anther. It is easily distinguished by location since it grows only along the eastern Siberian coast and on Japan's northern'islands. The flowers are soft violet.
This leaves us with the genus Keckiella group of former Penstemons that have flowers least like a Penstemon. The seven species, found mainly in California and Baja California, include the low-growing deciduous "shrubby," Kechiella corymbosh. several larger bushy shrubs, and Kechiella cordifolia, which is almost a vine, its lax ten-foot stems draping the chaparral around it. Gaping corollas, quite unlike those of Penstemons, are borne on most of the Kechiellas.
We hope this brief overview of Penstemons will leave you eager to learn more about North America's largest and, we think, most fascinating genus of flowering plants.
TABEL 1
PENSTEMON AND RELATED GENERA Showing Genus, Subgenus, Section and Subsection

	NSTEMON
	PENSTEMON
	PENSTEMON

	ENSTEMON
	PENSTEMON
	SACCANTHERA

	PENSTEMON
	ELMIGERA
	SACCANTHERA

	Penstemon
	ANULARIUS
	Saccanthera

	Proceri
	
	Serrulati

	Humiles
	PELTANTHERA
	

	Tubaeflori
	
	EMERSUS

	Multiflori
	Peltanthera
	

	Harbouriani
	Centranthifoli
	DASANTHERA

	Gairdnerani
	Harvardiani
	

	Deusti
	Petiolati
	CRYPTOSTEMON

	Arenarii
	
	

	
	FASCICULUS
	CHIONOPHILA

	ERICOPSIS
	
	

	
	Fasciculati
	NOTHOCHELONE

	Ericopsis
	Perfoliati
	

	Caespitosi
	Campanulati
	PENNELLIANTHUS

	Linariodes
	Racemosi
	

	
	
	KECKIELLA

	AMBIGUI
	BACCHARIFOLI
	

	
	
	HESPEROTHAMNUS

	AURATOR
	DENTANTHERA
	

	
	
	BREVIFLORI

	HABROANTHUS
	DISSECTI
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A second figure (omitted by scanner) shows an anther 
like this one, but covered with minute hairs

Figure   2
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� This classification scheme has been changed.
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