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The Beginning of The Book

The first summer devoted to full-time gathering and studying of herbs was spent in northern New England, at the foot of the White Mountains in New Hampshire and along the rockbound coast of Maine. I was like the proverbial grasshopper fiddling away those brief, blissful, northern summer days . . . sampling the bountiful herbs and flowers of the bogs, mountains, marshes and meadows.

When autumn approached, and the mountain of undone winter preparations loomed over me, the grasshopper mentality persisted. Yet, a certain extremity provided me an alternative that not one of the six legs of the grasshopper provided him—I had a thumb. With my trowel, plant books and much neglected sketch pad in my pack—and thumb extended—I headed down the Appalachian Mountain chain to West Virginia, to be welcomed into the ridge-top home of my friends, Don and Ellen. They too were enjoying the “easy” country life, shoveling away at their own mountain of winter preparation chores. They didn’t mind catering to some unseasonal fiddling though and introduced me to Joe, their 73 year old neighbor from the next hollow, who took me behind his house to show me ginseng.

In subsequent wanderings through this area more ginseng was found, as well as other classic Appalachian medicinal roots. The lore behind these roots is entrancing; their forms and structures are intriguing. I dug some roots and washed them with particular care, then got out the sketchbook and black ballpoint pen. Almost before I realized it, there on the paper appeared some of the most sensitive renderings I had ever done, hardly having touched a pen to draw for almost a year. The magic of this subterranean scenery had taken hold. Now, I want to share this experience with you.









Plant Names

We don’t have to learn the name of a plant to appreciate it. A rose by any other name is still a rose. But if we do appreciate a plant we may want to talk about it, or look it up and read what others have observed about it. For this we need to know the name.

Therefore, I have listed most of the common names a plant has been given, as well as its current scientific label—to avoid confusion. For example, there are at least a dozen different plants in the East called “snakeroot.” If you wanted to discuss the plant with someone, without having this snakeroot in front of you both, unless you had the scientific name you could not be sure that you were both talking about the same species.

The “latin name” is interesting on another level. Not only does the scientific nomenclature specifically label the plant, but it also states a relationship between that plant and the rest of the plant kingdom. The divisions of the scientific name are: family, genus, species. These indicate plant characteristics, not importance or parentage. When botanists first gave names to a family of similar plants, they usually used the name of one of the family members, e.g., the family ROSACEAE is named for the genus ROSA. Because of this naming policy, the family comes to be called the “rose family” as if the rose is the “head” of the family, even though strawberries, blackberries, apples and cherries are equally important members of ROSACEAE. It might be helpful to remember that when someone speaks of a plant being in the Arum family, for example, they mean it is in the same family as arum, which happens to be called ARACEAE.

The major subdivisions within a family are the genera. This generic name is like a last name or surname, which differs among each family in the “clan.” The further subdivision into species describes a particular individual, with a particular characteristic. For example, in the name Rosa multiflora: Rosa is the genus, multiflora indicates the species and means “many flowered.”









Dilution and Evolution

As early as 1420 Fra Tomás de Berlanga proposed that vegetation is simply animal life turned inside out. The leaves conduct respiration and correspond to lungs. The roots are the unencased digestive tract which takes in and assimilates nutrients. Sunlight is the energizing heart, he concluded, without which the whole system would fail to operate.(1)

More recently, a similar comparison has been made by Emanual Epstein of the University of California.(2) He points out that the evolutionary tendencies in a higher animal, such as a rabbit or a human, tend to minimize their surface area as much as possible. This keeps the organism compact, which makes body temperature regulation more efficient and also exposes the least possible surface area to injury. With a plant the opposite is true. Plants consist of extensive systems that expose massive amounts of surface area to the environment, both above and below ground (except in certain cacti and desert plants, where surface area also means an evaporation of valuable moisture).

The maintainance of such large surface areas is necessary because the nutrients and energy sources that plants use are very diffuse. The leaves must absorb not only carbon dioxide, which is found only in very low concentrations in the atmosphere, but also diffuse radiant energy from the sun. The more surface area a plant maintains, the more of these two dilute resources it will be able to intercept.

The same principle of large-surface-area is in effect with the roots, but even more so. One of the primary functions of a root is to absorb nutrients from the earth, in the form of very dilute mineral salts in the soil’s water. Since the soil and its solutions are essentially unstirred, the root must absorb substances that are relatively immobile. Whereas the leaf surface, in contrast, is rarely in prolonged contact with the same air molecules.

The evolutionary response to the dilution and immobility of soil nutrients has produced root systems that branch and rebranch in order to bring an incredibly large surface area in contact with the soil. At the smallest rootlets, the surface area is further multiplied by a covering of root hairs. Root hairs are absorbtive epidermal cells that extend out laterally from the root.

Like an iceberg, there is much more beneath the surface than you would believe by looking at what extends above the surface. A classic experiment illustrating the dimensions attainable by root systems was conducted in the 1930’s. Howard J. Dittmer at the State University of Iowa planted a winter rye plant (Secale cereale) in a box of soil 12 inches square and 22 inches deep. After four months of growth the plant was 20 inches high and consisted of a clump of eighty shoots. Dittmer carefully liberated the root system from the soil and measured it. Adding the lengths of the roots together, the total length, not including the root hairs, was 387 miles and the surface area was 2,554 square feet. When the length and surfaces of the root hairs themselves was also estimated and added, the total was nearly 7,000 miles in length and 6,500 square feet in surface area for the entire root. As a comparison, the surface area of the above ground part of the rye plant amounted to an area of 51.4 square feet.(3) Many plants have very deep as well as multiple roots. The prairie plants in particular, because of their need to withstand exposure to prolonged dry seasons, descend to surprising depths. For example, the roots of buffalo berry (Sheperdia argophylla), dotted button-snakeroot (Liatris punctata), and alfalfa (Medicago sativa), have all been known to reach depths of 20 to 50 feet. It is also known that the roots of some long-lived forest trees descend to depths of 100 feet.

To maintain the intimate relationship between the roots and the soil, the plant, of course, must remain stationary. A stationary organism has no need for sophisticated sense organs, complex body motions, the ability to make decisions, or a complex central nervous system. The plant kingdom, through the course of evolution, has had no need for what scientists call “intelligence.” Interestingly, from the point of view of a plant (if a plant could have a point of view) “intelligence” might appear as: the crutch used by an organism which is not able to absorb its own nutrition directly from its environment. The plant possesses a certain wonderful sophistication here.

Actually, it seems that some humans have also mastered this ability to sustain life by directly absorbing energy. There are several, well documented cases of humans who lived long, healthy lives without eating gross food of any kind. Two of these individuals lived during the twentieth century. One was yogi Giri Bala of Bengal, India, who through the use of yogic breathing exercises and techniques lived for more than fifty years without food, deriving nourishment directly from the energies of air and sunlight.(4) The other was the Catholic mystic, Therese Newmann of Konnersreuth, Germany, who lived nearly forty years without eating. As she put it, she lived solely “by God’s light.”(5)

Perhaps these individuals represent the vanguard of human evolution; gaining freedom from food gathering and all that entails, without giving up their freedom of mobility and intelligence.









Scenery Beneath the Greenery

The underground organs of plants are divided into several categories. First, there are true roots, which play several different vital roles in the life of the plant. They anchor the plant in the soil. They absorb water and minerals from the soil. They conduct these nutrients to the stem, which in turn transports them to the rest of the plant. They can also serve as receptacles for food storage.

The true roots are generally thought of as two separate categories: 1. Those that are derived from the primary, i.e. the seminal or seed root. 2. Those that are derived in some other way, called adventitious roots.

As the seed germinates, the primary root is the first root that comes out of the seed. Such primary root systems that have a central root from which the others radiate are called tap roots. Tap roots are often fleshy, thickened, and serve to store food, usually in the form of starch (Fig. 1). On the other hand, primary roots that divide at once into a cluster are called fibrous roots (Fig. 2). These can also be swollen, fleshy and tuberous as in the case of dahlia, or day lily (see page 78).

Adventitious roots are derived from other than the primary seed root. A good example is the prop roots of corn, or the roots that form when the stem of a plant such as blackberry touches the ground and reroots.

The second large group of underground plant organs is the rootstocks. In essence they are underground stems that produce both leaves and true roots. However, they serve as organs of storage, absorption, conduction and anchorage—so they have the same function as roots. In herbal nomenclature the various forms of rootstocks are referred to simply as roots.

These underground stems take on a variety of forms: The rhizome (Fig. 3) is a horizontal, creeping stem usually producing roots from the nodes and buds in the leaf axils. The leaves are often present as non-chlorophyllous scales. Tubers (Fig. 4) are the swollen tips of stems, while a corm (Fig. 5) is the enlarged base of a stem. A bulb (Fig. 6) is a storage organ made up of scales which are actually thickened leaves.

Now that I have enumerated all of these neat, orderly categories, it is comforting to know that a group of organisms as diverse and variable as the higher plants cannot, in fact, be so easily confined to these concepts.
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(Fig. 1)
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(Fig. 2)






[image: image]


(Fig. 3)
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(Fig. 4)
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(Fig. 5)
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(Fig. 6)





 

Roots are not necessarily underground. Some live and function entirely in water: e.g. frog’s bit (Limnobium) and duckweed (Lemna). Some roots, like those of the Angreaecum orchids, grow in air and do anchor the plant, but they function more like leaves. The sticky mistletoe (Phoradendron) seed adheres to the bark of a host tree and as it germinates its root squeezes right through the bark into the sap stream of the host.

The dodder or love vine (Cuscuta) germinates from a seed on the ground. Rooted at first in the soil, it develops a slender leafless stem. By twisting about, the stem eventually comes into contact with the right host where upon it latches on and establishes intimate contact with the sap stream by means of adventitious roots called haustoria. (Hence the name “love vine.”) As soon as the haustoria are established, the growth of the dodder’s primary root system stops and eventually withers away.

And then there are plants like spanish moss (Tillandsia usneoides) which is neither moss nor spanish but kin to the pineapple, that have no roots at all and can grow just as easily hanging from a telegraph wire as from a tree branch.









Machinery Beneath the Greenery

The growing root is a hotbed of activity. It has been recorded that the root of corn, for example, grows at a rate of more than two inches per day for three or four weeks. The root tip secretes a weak acid which chemically breaks down some of the surrounding soil particles. By secreting this acid the root not only releases minerals from the soil for the plant to later absorb, but it also “eats” a path through the soil.


The root tip is covered with a thimble-like shield of cells called the root cap, which protects it from injury as the root pushes forward through the soil particles. The cells of the cap are continually worn away and sloughed off. This results in a slimy covering on the adjacent soil particles, again facilitating the passage of the root through the soil.

The sloughed off cells, along with other exudations of the root, attract and nurture other organisms, such as bacteria. It has been found that a healthy root often has colonies of bacteria which form a sheath-like cover, several bacteria deep, over the entire root. The bacteria populations seem to stimulate the root’s growth and nutrient uptake. “Commensal” is the word that biologists use to describe such a mutually beneficial relationship as that which roots maintain with other tenants of the soil.

Just behind the growing tip of the root appear long tubelike epidermal cells called root hairs. These root hairs act to increase the soil contact surface area of the root, thus increasing its absorptive powers. It has been estimated that on the hair-bearing portions of the roots of a common pea about 1400 hairs occur on every hundredth of a square inch of surface. However, these root hairs only develop near the tip of the root. As the root works its way through the soil, new root hairs are formed at the younger end of the root. The older hairs farther back on the root collapse and slough away. Some root hairs live only a few hours and others last more than three or four days.

As a replacement for the dead root hairs, most roots are invaded by fungi called mycorrhizae (“fungus-roots”). Mycorrhizal associations are mutually beneficial, or commensal, as long as a balanced relationship is maintained. Nutrients are absorbed from the soil by the fungus and released to the host cells. The fungus in turn obtains food from the host plant. The degree of benefit that each partner receives varies. Plants that lack chlorophyll may be completely dependent on the fungi to supply them with both organic and inorganic nutrients. While other plants in fertile soil are able to absorb nutrients and achieve optimum growth without the help of fungi.

There are basically two kinds of mycorrhizae. Both kinds have hyphae, i.e. fungus branches or filaments that penetrate into the root. The hyphae of one kind grow between the cells of the root. This kind is called ectomycorrhizae. The other kind, called the endomycorrhizae, have hyphae that actually grow into the cells themselves.

We’ll take the ectomycorrhizae first. This type of fungus primarily infects the roots of trees and shrubs, particularly birch, pine and beech. The fungus forms a compact sheath over the roots, and the hyphae from the sheath penetrate between both the epidermal and cortical cells to form an interlocking network called the Hartig net. Also, the hyphae strands grow out into the soil and act as root hair-like absorbing surfaces. Once nutrients are absorbed they are conducted into the root and passed on to the plant cells through the Hartig net. These ectomycorrhizal roots are swollen due to fungus-produced growth hormones (auxins).

There are many species of ectomycorrhizal fungi. Some will only infect certain species of plants, while others may be found on a wide variety of hosts. Most ectomycorrhizal fungi are deficient in certain enzymes and are unable to break down and utilize lignin and cellulose. They obtain these from the host plant and it is believed that these fungi are incapable of existing apart from living roots. The plant host, in turn, is benefited by the fungus infections in a number of ways. An ectomycorrhizal root is thicker, it is stimulated to branch more, it lives longer than its nonmycorrhizal counterpart, and it has external hyphae that function as root hairs. Each of these characteristics increase the root’s absorptive surface, and its potential to take in nutrients. Also, the ectomycorrhizae remain in one place for a relatively long period of time while the uninfected root tip moves, i.e. grows on. Because of the time necessary to establish an ion flow (a flow of nutritive mineral salts through the soil) an organ that remains active in the same position longer can obtain a relatively larger volume of nutrients. The fungal sheath forms a barrier to disease-causing organisms, both mechanically and by antibiotic secretions. Only under special highly fertile conditions can a plant that is normally ectomycorrhizal be grown without mycorrhizal fungi and attain normal growth. For instance, it is usually difficult to grow trees in a new area where their native mycorrhizae are not present.

The endomycorrhizae are variable as to their shapes and roles in plant growth. Many of them form hyphal sheaths like the ectomycorrhizal fungus but their hyphae penetrate into (rather than between) the cells of the cortex and form either inner coils or branched tree-like structures that are digested by the host cell. In this manner they exchange nutrients with the host plant.

These fungi have remarkable associations with certain plants. The genus Monotropa, of which the ghostly Indian pipe is a member, lacks chlorophyll and depends entirely on a mycorrhizal fungus for its organic compounds. This fungus forms ectomycorrhizal association with nearby tree roots, links up endomycorrhizally with the roots of Monotropa, and transmits nutrients from the tree to the Monotropa. This makes Monotropa a parasite by proxy, sometimes called an epiparasite. Parasitic or not, it seems that each party benefits by the association! the trees in the ways mentioned previously, the Monotropa by receiving its essential nutrients, and the fungus, it is believed, by obtaining a growth promoting factor from the Monotropa. To each, his due.

Orchids are also highly dependent on mycorrhizal infection for normal growth and survival. Orchid seeds are so tiny and fragile that under natural conditions they cannot germinate and grow unless the embryo becomes infected. As adults, the terrestrial species with large, chlorophyll-containing green leaves and well developed roots, like lady slipper (Cypripedium), may not maintain mycorrhizal associations. However, those orchids that lack chlorophyll (corallorhiza) remain dependent upon mycorrhizal associations throughout their life.

Some orchid mycorrhizae cause disease in other plants. In this way the fungus can protect its host from competition. The same fungus organism that is disease-causing on a tree may at the same time form mycorrhizae with nearby orchids. In this orchid-fungus relationship too much or too little of a good thing can be fatal. A delicate balance must be maintained at all times or the fungus can become pathogenic, overcoming and eventually killing its host. But the orchid has two ways of controlling the fungal growth. One is by digesting the hyphal coils of the fungus, and in the process obtaining nutrients; or by producing certain substances in a tuber-like collection that are toxic to the fungus. This checks the fungus if it starts to spread.

Endomycorrhizal fungi are of economic importance when they infect crop plants. In Illinois, soybean roots are highly mycorrhizal even on plants grown in fertile soil. Changes in the mycorrhizal infection effect crop yield—a crucial fact to the farmer. Sometimes after fumigation of a field the growth of the crop is retarded. This has been attributed to “soil toxicity,” although further investigation indicates that this could be due to the killing off of mycorrhizal fungi.

Aquatic plants and other plants growing in very wet environments are usually reported to be without mycorrhizae. Rice, when growing in a wet habitat, is non-mycorrhizal; but when it is planted in a drier soil it forms mycorrhizae. There do seem to be relatively few aquatic commensal fungi, perhaps because of the oxygen deficient silt that is the habitat of most pond and marsh plants.










I

Roots of Shade-Loving Forest Plants

The roots of deep forest plants anchor the understory growth beneath the tall canopy of shade trees on the hills and in the hollows of our eastern woodlands. Plants that thrive in such light-starved environments have evolved certain general characteristics. Most of them have thickened perennial rhizomes that, during the growing season, store starch and form the bud or buds of the next year’s growth. As soon as the first warmth of spring arrives, the plant takes advantage of this reservoir of stored energy and “bolts” out of the ground to get on with its flowering and related vernal activities well before the trees leaf out, intercepting the life giving sunlight. This is why a woodland wild flower walk is more rewarding in early spring than at any other time of the year. Of course, there are notable exceptions, like black cohosh which blossoms in mid-summer well after the canopy has filled out. One of the adaptations that assures black cohosh’s survival is its relatively large size and its particularly wide spreading leaves that give it a much better chance of intercepting the little sunlight that does filter through.
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Geranium maculatum


Geraniaceae, Geranium family


OTHER COMMON NAMES:

Alum Root, Crane’s-bill, Crowfoot, Stork’s-bill, Dove’s-foot, Old Maid’s Night-cap, Shameface



Wild Geranium is found in moist, wooded areas, from Eastern Canada south to Missouri and Georgia.

This attractive woodland plant attains a height of two feet, with soft, hairy leaves palmately dissected into three- to five-toothed lobes. It is the shape of the leaves that give the plant the name crowfoot. The name dove’s-foot probably originated in England where a plant of a different species than our Wild Geranium, but with similar appearance and properties is also called dove’s-foot. The delicately veined, five-petaled, blushing pink to rose-purple flowers, which bloom from April to June, give the plant its name of shameface. The shape of the slightly wilted blossom, when held upside down, somewhat resembles a lady’s old-fashioned sleeping bonnet and probably accounts for the name old maid’s night-cap.

As spring moves into summer, the flower forms into a five-sectioned, beaked seed capsule from which the names crane’s-bill and stork’s-bill is derived.

Wild Geranium is most known and valued for its astringent properties. Now, whenever someone doesn’t understand the concept of astringency in herbal medicine, I have him chew a piece of Wild Geranium, and in minutes he perfectly understands what would have taken much effort to explain. Clearly a case of one “chaw” being worth a thousand words.

The word “astringent” comes from the Latin astringere, “to bind fast,” and refers to the ability of a substance to draw together or tighten soft organic tissue. Alum, an aluminum sulfate compound, has been used for its astringency. Wild Geranium, with its high tannin content, got the name alum root from astringent properties similar to alum. However, the plant contains no appreciable amount of aluminum or sulfur, and cannot be substituted for the chemical alum used as a mordant in vegetable dyeing.

Because of Wild Geranium’s powerful, non-irritating, astringent properties, it is a classic treatment for all types of weak, atonic conditions of the organs or tissues, especially those accompanied by excessive discharges. This would apply to diarrhea, dysentery, and vaginal discharge. It is also considered a good wash or gargle for canker sores, inflamed mouth or gums, and sore throat. Because of its ability to tighten and impart tone to relaxed and enfeebled tissues, it is considered a tonic.

Wild Geranium is recommended in combination with a small amount of cayenne pepper to tone and reactivate the weakened stomach of hard drinkers. It is also used as a styptic, i.e. an astringent aimed at stopping bleeding, for all kinds of hemorrhages from simple nose bleed to piles, or for more serious internal bleeding. It is administered in the form of a tincture or an infusion of the root.

The rootstock is up to six inches long, bearing numerous knobs out of which smaller rootlets grow. The fact that Wild Geranium is a perennial is evident from the stem scars showing previous years’ growth, and the bud forming at the base of the present year’s stem. When fresh, the root is light brown externally and inside is light-colored and somewhat fleshy. When dried, it turns hard and wrinkled with a grey-purple color inside. It has been found that the tannin content in Wild Geranium is highest just before the plant flowers, so it is best gathered for herbal use in the spring rather than the fall, as is the case with most other roots.
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Arisaema triphyllum


Araceae, Arum family


OTHER COMMON NAMES:

Wake Robin, Lords and Ladies, Priest’s Pintle, Wild Turnip, Devil’s Ear, Wild Pepper, Indian Turnip, Dragon Turnip



Jack-in-the-Pulpit inhabits moist woodlands throughout the Eastern half of the continent. Because of its unique appearance and wide distribution, it is one of the most known and loved of our woodland plants. Early in the spring, usually March or April, the leaves and flowers may both be seen bursting forth and unfurling in unison. The plant can attain one, to more than two feet of height. Each plant usually has two compound leaves, each leaf being divided into three leaflets which shade the flowering portion. The flowering portion is made up of a leaf-like spathe, folded over as a hood to form the “pulpit” sheltering the tube-like spadix popularly known as the “Jack.” At the base of the spadix, tucked well out of sight, are the actual flowers. The color of the spathe and spadix may be anywhere from pale, washed-out green, to dark green and purple-striped. Later, a cluster of berries forms at the base of the spadix, turning bright red in autumn.

The name wake robin comes over from England where it refers to a European arum. The early spring arrival of the robin coincides somewhat with the unfurling of the plant.

The name lords and ladies must refer to the appearance of a patch of these plants resembling a group of aristocratic Victorians, each mounted on a regal pedestal and discretely shaded by striped awnings or canopies.

A less Victorian image is reflected in the name priest’s pintle. The word pintle is old Anglo Saxon, and here refers to the phallic appearance of the spadix.

The name devil’s ear takes inspiration from the elfin, pointed-eared appearance of the spathe.

The plant is perennial and arises from a corm every year. This corm is full of edible starch, frustratingly combined with intensely acrid and irritating crystals of calcium oxalate. These crystals are sharp-pointed and imbed themselves in the mucous membrane tissues, acting as an irritant both chemically and mechanically. It has been a favorite practical joke of country urchins to offer some unfortunate victim—a city slicker, talkative preacher, or over-zealous back-to-the-lander—a bite of Indian turnip.

I strongly recommend that if you think you would like to pass the brunt of this classic joke along to some new victim, you first try a bit yourself and see how much humor you find in the sensation. It is, of course, this firey hot acridity that gives names like wild pepper and dragon turnip.

Jack-in-the-Pulpit corms were often used as food by the American Indians, just as other members of the arum family are used by hunting, gathering, and simple agricultural societies in other parts of the world.

The calcium oxalate crystals will dissipate after long exposure to heat and dry air. Peter Kalm, an eighteenth century writer, tells in his Travels In North America, how the Indians cooked not only the corm but whole plants by placing them in a pit in the ground and building a long-lasting fire over them. “How can men have learned,” he remarked, “that plants so extremely opposite to our nature are eatable and that this poison which burns on the tongue can be conquered by fire?”

It seems that heat, time, and exposure to dry air are the three main factors involved in preparation of Jack-in-the-Pulpit for eating. Various combinations and proportions of these three factors will result in an edible product. One of the best ways to prepare the corm is to slice it into very thin chips, place them in a warm, dry place and forget about them for anywhere from several weeks to more than a year, depending on the relative degree of heat and dryness. After sufficient time has passed, the chips should be tasted cautiously. If there is no hot, acrid or prickly sensation on the tongue or back of the throat, they can be roasted, salted and served like potato chips, crumbled and made into a cooked cereal, or ground and used as a flour, a flavorful addition to other flours.
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The reason I emphasize caution in the initial tasting of the Jack-in-the-Pulpit is a result of my own first experience. After waiting five months for the “Jack chips” to ready themselves, I took them down from the attic and toasted them with a little salt. After the first nibble, I promptly pronounced them delicious and started gobbling them as if I had fasted for the entire drying period. After I had eaten about 20 or 30 of the chips, the acrid burning sensation from the first chip hit me. Whereupon I realized that I would have to stomach the acridity of the rest of the chips. I am thankful that this acridity had been somewhat dispelled, so that the only consequence was a few tormented but enlightening hours, experiencing another aspect of the awesome power of Mother Nature.

Medicinally, the corm of the Jack-in-the-Pulpit was official in the United States Pharmacopea from 1820 to 1850, where it was described as a stimulant, expectorant, diaphoretic and irritant administered in a syrup or in ointment form against: colic, flatulence, asthma, whooping cough, aphthous sores and ringworm. I feel certain that it is the acridity which caused it to be stimulating and expectorant.

An Indian remedy for headache was to dust the head and temples with the powdered roots. This caused a heat which would either relieve the headache or provide a new pain to worry about.

The underground portion of the Jack-in-the-Pulpit is as distinctive as the above-ground. It consists of a shallow corm surrounded by a circular halo of smooth white roots.
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