

[image: Summer Wildflowers of the Northeast]



Summer Wildflowers of the Northeast




Summer Wildflowers of the Northeast

A NATURAL HISTORY

[image: Image]

Carol Gracie

WITH A FOREWORD BY ROBERT NACZI

PRINCETON UNIVERSITY PRESS [image: Image] PRINCETON AND OXFORD




For my husband, Scott Mori, with thanks for his encouragement and his patient company on many of the field trips for this project




Copyright © 2020 by Princeton University Press

Requests for permission to reproduce material from this work

should be sent to permissions@press.princeton.edu

Published by Princeton University Press

41 William Street, Princeton, New Jersey 08540

6 Oxford Street, Woodstock, Oxfordshire OX20 1TR

press.princeton.edu

All Rights Reserved

Library of Congress Cataloging-in-Publication Data

Names: Gracie, Carol, author.

Title: Summer wildflowers of the Northeast : a natural history / Carol Gracie.

Description: Princeton, New Jersey : Princeton University Press, [2020] | Includes bibliographical references and index.

Identifiers: LCCN 2019033704 (print) | LCCN 2019033705 (ebook) | ISBN 9780691199344 (paperback) |

ISBN 9780691203300 (ebook)

Version 1.0

Subjects: LCSH: Wild flowers—Northeastern States.

Classification: LCC QK117 .G682 2020 (print) | LCC QK117 (ebook) | DDC 582.130974—dc23

LC record available at https://lccn.loc.gov/2019033704

LC ebook record available at https://lccn.loc.gov/2019033705

British Library Cataloging-in-Publication Data is available

Editorial: Robert Kirk and Abigail Johnson

Production Editorial: Mark Bellis

Text Design: D & N Publishing, Wiltshire, UK

Cover Design: Lorraine Doneker

Production: Steven Sears

Publicity: Matthew Taylor and Julia Hall

Copyeditor: Lucinda Treadwell

Cover Credit: Carol Gracie

All photos by the author unless otherwise credited





[image: Image] Contents [image: Image]

Foreword by Robert Naczi  vi

Preface  viii

Acknowledgments  xi

Species Accounts

Alpine Wildflowers  3

American Cranberry  17

American Ginseng  27

American Lotus  35

Asters  43

Beechdrops  51

Blackberry-lily  57

Bog Orchids  65

Broad-leaved Helleborine  75

Buckbean  83

Bunchberry  89

Cardinal Flower  97

Chicory  107

Common Milkweed  117

Common Mullein  141

Evening-primrose  153

Fringed Gentian  159

Fringed Orchids  169

Goldenrods  179

Grass-of-Parnassus  193

Indian Pipe  201

Jewelweed  209

Jimsonweed  221

Lilies  229

Partridge-berry  241

Passion-flowers  247

Pipsissewa and Related Species  259

Prickly Pear  265

Purple Pitcher Plant  277

Queen Anne’s Lace  287

Showy Lady-slipper  299

Swamp Rose-mallow  305

Wild Leek  317

Wild Lupine  323

Yellow Pond-lily  331

Glossary  336

References  345

Index  365






[image: Image] Foreword [image: Image]

Carol Gracie has done it again. She gave wildflower enthusiasts reason to rejoice with publication of her Spring Wildflowers of the Northeast: A Natural History. Now, with Summer Wildflowers of the Northeast: A Natural History, we benefit anew from Gracie’s exquisite talent for presenting the beauty, biology, and ethnobotany of wild plants in a most engaging way.

The objects of Summer Wildflowers are those plants blooming from early June onward in the northeastern United States and adjacent Canada. Gracie seamlessly integrates diverse facets about these plants—history, geography, habitats, human uses, morphology, classification, pollination, conservation, and more. Truly, this book has something for everyone, whether beginner or expert, hiker or gardener, entomologist or etymologist. Though many of the species are familiar and beloved (e.g. Cardinal Flower, Common Milkweed, Goldenrods, Purple Pitcher Plant), we learn new facts and find new reasons to love these plants in the pages of Summer Wildflowers.

Most of the species featured are geographically widespread and ecologically important. They occur in a wide variety of habitats, including meadows, roadsides, forests, lakes, marshes, bogs, and mountaintops. Many are native to the Northeast, but a few are Eurasian species introduced so long ago they are fully part of the Northeast’s flora (e.g. Chicory, Common Mullein, Queen Anne’s Lace). Gracie’s knack for choosing fascinating species, richly illustrating the essays with her stunning photographs, and communicating a wealth of botanical information in an understandable way, even when the topic is complex, make the book tremendously alluring. Too, by sharing her experiences and sense of humor, Gracie makes her subjects immediately approachable. I found myself chuckling knowingly when I read her remark about Jewelweed, “Much to the delight of children (and a fair number of adults), the fully ripe fruits explode at the slightest touch.” With such personal details, even unfamiliar plants quickly become botanical personalities we want to meet.

It is most fitting that I first met Gracie on a field trip. The occasion was the joint field meeting of the Northeastern Section of the Botanical Society of America, the Philadelphia Botanical Club, and the Torrey Botanical Society. Such a meeting happens only once each year and is attended by a crowd of enthusiasts who visit diverse plant communities, share their love of plants in the field, and learn from each other in a jovial and supportive manner. Within minutes of meeting Gracie, I was impressed with how she embodied the best of the field botanists’ community. Extensive expertise, passion for plants, and imparting of knowledge in a generous way characterized Gracie then, and continue to be her guiding principles, as evidenced in Summer Wildflowers.

Through Summer Wildflowers, Gracie attempts to foster an appreciation for summer’s plants, to “encourage you to become a keen observer of wildflowers.” Her unique background and abilities enable her to succeed admirably. Gracie’s decades of teaching classes, leading field trips, and delivering popular lectures brighten her prose and permit her to masterfully communicate all matters botanical. Over the course of more than 40 years, she has taken tens of thousands of botanical photographs, many of which she has used in five other books she has authored and illustrated. Indeed, the beautiful photographs Gracie saved for Summer Wildflowers enliven both the book and the profiled species. Most of all, her passion for wildflowers provides the real spark of this book. Evidence for this passion includes herculean efforts to investigate diverse aspects of life cycles, pollination, and fruit dispersal, including literally tens of thousands of miles of travel to observe species in the field and to capture superb photos. On several occasions, I have witnessed Gracie’s dogged quest to learn as much as possible about wildflowers, especially from firsthand experience in the field. These quests serve as inspirations to me, and now readers will benefit from her efforts, too.

Beyond the beautiful photography and clear prose, Summer Wildflowers includes many welcome characteristics. Gracie’s clear explanations inform, demystify, and entertain, clearly attesting to her talents as an educator. Witness her gift for explaining the derivations of both scientific and common names. These etymologies serve as vivid mnemonics for each of the featured species. Gracie is an entertaining scholar, too. For example, her accounts of the history of introduction of non-native species are well researched and intriguing. We learn how Thomas Jefferson obtained Blackberry-lily, from seeds via a horticulturist he respected so much that Jefferson appointed him to grow living plants from the Lewis and Clark expedition. Gracie’s bibliography numbers in the hundreds, thorough documentation that provides ample opportunity for further reading for each one of her chapters. Original observations provide Gracie the opportunity to describe unique aspects of her subjects, relate fascinating stories, and weave a holistic account of the biology of each species.

Summer Wildflowers is a celebration of beauty and complexity in the natural world, and our wonder and fascination with it. It is a story about relationships—yes, about a flower and its pollinators, but ultimately, it is about the relationship Gracie hopes we cultivate with plants. I wish this book had been available when I was first learning wildflowers but am thrilled it is available now.

Robert Naczi
Arthur J. Cronquist Curator of
North American Botany
New York Botanical Garden
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The wildflowers of spring are beloved by all who enjoy nature. The color they bring to the landscape after winter’s long period of browns, grays, and white makes the heart sing and spirits rise, drawing wildflower lovers into the woods each spring to seek them out. However, by the time summer arrives, we seem to have become accustomed to nature’s multihued palette, and sadly, the wildflowers of summer tend to get less of our attention. Yet the natural history of summer-blooming flowers is every bit as interesting as that of spring wildflowers, and in some cases more so because of the greater diversity of insects present during the summer months. The interrelationships between flowers, the insects that visit them, the predators and parasites of those insects, and the animals that disperse their seeds can be even more complex than those involving spring wildflowers.

The essays of this book are intended to encourage you to become a keen observer of wildflowers. Just as serious birders are interested in observing what a bird is eating or doing rather than just ticking off a life list of birds seen, wildflower observers can learn much by taking the time to look carefully at the flowers for insects or other creatures on or near them, and then trying to determine what they are doing and whether it appears to be harmful or beneficial to the plant. Careful observation of wildflowers can open doors into other aspects of natural history, including the lives of caterpillars, butterflies, beetles, and other insects. Such serendipity fosters an appreciation of the intricacy of nature, leading to a broader appreciation of natural history in general. When possible, I like to compare and contrast the life histories of related species I have encountered in other parts of the world with those familiar to us in the Northeast.

For the purposes of this book, I am defining summer more broadly than simply the dates between the summer solstice and the autumn equinox. In my earlier book, Spring Wildflowers of the Northeast: A Natural History, I included flowers that bloom in April and May, with one outlier—skunk cabbage—which may be found in bloom as early as mid-February and is considered by many the first wildflower of spring. The flowers included in the present book are those found in bloom from early June through the end of September, again with an outlier—the gentians, many of which do not flower until October.

As in Spring Wildflowers, in this book on summer wildflowers I discuss a number of species that inhabit the northeastern quarter of the United States and adjacent Canada from Nova Scotia to Virginia and west to Minnesota and northern Missouri. From a practical standpoint, the majority of the species in this book can be found throughout that range, with a few very interesting species that are more geographically restricted. For the sake of diversity, I have included species from different habitats: alpine (e.g., diapensia and alpine azalea), aquatic (e.g., American lotus), arid rocky or sandy soil (e.g., prickly pear), coniferous forest (e.g., Indian pipe), swamps and bogs (e.g., pitcher plant and several orchids), and fields and roadsides (most of the rest). Blooming times are given primarily for the central portion of the range (New York, New Jersey, Connecticut), yet some species may bloom earlier in the southern part of the range and later further north or higher in elevation.

Both common and scientific names are used. This has the advantage of avoiding confusion, which arises when multiple common names are used for the same species in different parts of its range. The common names in this book are those that are most widely used.

We live in an exciting era when new tools, including DNA sequencing, have resulted in insights into plant relationships, which have sometimes caused plant classification to be reevaluated and changed from long-standing perceptions. When this has occurred with species included in the text, explanations for the changes are offered. This book follows the classification system provided by the Angiosperm Phylogeny Group (http://www.mobot.org/MOBOT/research/APweb/), adopting the currently accepted family names and the genera included in each family. The system is based on both morphological characters and molecular data. This new system may cause readers to be taken aback when they discover that some well-known favorite plants are now placed in different families or genera. For example, in the Scrophulariaceae (figwort family), most northeastern members have been placed into other families, primarily the Plantaginaceae (plantain family) and the Orobanchaceae (broomrape family), with only a few northeastern genera remaining in what were always called “the scrophs.” Similarly, the Liliaceae (lily family) have been segregated into several more narrowly defined families. Molecular studies at the genus and species levels have also resulted in changes to what had been previously well-known accepted names; e.g., all our native “asters,” formerly in the genus Aster, now are placed into six different genera. If a species account has already been published in the ongoing, monumental multivolume work on the flora of the United States and Canada, Flora of North America North of Mexico, I have used that generic placement of the species. Otherwise, I have followed the scientific names accepted by TROPICOS, an online resource for nomenclature of New World plants provided by the Missouri Botanical Garden (http://www.tropicos.org).

To supplement my own observations on wildflower natural history, I have relied on research published in scientific journals and books, plus additional information available on the internet (especially through Google Scholar). Botanists labor for months or years to tease out some of the fascinating life histories of plants and their relationships to their environment, but seldom is this interesting information ever distilled for the general reader. I hope to bring the results of their research to a wider audience.

This book is written for all who share an interest in wildflowers. Plants are arranged alphabetically by common name (but always with the scientific name and family given as well) in order to allow even the beginning wildflower lover to easily locate a species treated in the book. I have done my best to avoid the use of scientific jargon, but when I found it necessary to use a term that might not be familiar to the reader, I have defined it either within the text or in the glossary at the end of the book. I have not included formal citations or footnotes within the text since the book is intended for a general audience; however, references for each species are provided under the relevant species divisions in the reference section at the end of the book. The reader can refer to the original sources for further information.

I have chosen to focus on the life histories of 35 of the hundreds of summer-blooming wildflower species found in the northeastern United States, but in many cases, I have included information about other closely related species, bringing the total number of species discussed to somewhere closer to 50. There are plants selected because of their beauty; others are included because they have compelling natural history stories, historical or medicinal uses, or interesting interactions with insects. Both common and less well-known species are covered. In addition to our native species, you may be surprised to find plants that have been introduced from afar if they are commonly found naturalized in our area; some are even considered “weeds”! The ubiquity of some of the introduced species, such as Queen Anne’s lace and chicory, may lead novices to assume they are native species, and I often receive questions about them when speaking about plants or leading field trips. These plants, too, have interesting life histories worthy of telling. For the most part, our native summer wildflowers, as well as those introduced from other parts of the world, are found in open sunny areas, but there are enough forest dwellers treated here (e.g., beechdrops, Indian pipe, and some milkweeds) to tempt the reader to enjoy summer wildflower walks within our cool, shady woodlands.

Medicinal uses and reported edibility are mentioned in many of the descriptions, but in no way do I endorse any such use; in fact, I strongly discourage it because mistakes are so often made in plant identification. Certainly, many of our local plants are edible or have medicinal properties, but they have rarely been thoroughly studied or scientifically tested for efficacy or negative side effects. In many cases, reports of medicinal properties are based on the use of plants by Native Americans before and during Colonial times. Native peoples, of necessity, experimented with a vast variety of plants in their attempts to treat disease, sometimes with disastrous results. If the patient recovered, the good outcome would then be attributed to the plant(s) administered, when, in fact, the “cure” might well have been unrelated to the treatment. The standardization and certification requirements necessary for FDA approval of true medications do not apply to herbal remedies sold in today’s market, and thus, such remedies might vary in strength or even actual ingredients.

You will find a 10× magnification lens extremely useful for observing the fine details of floral structure; it does for flowers what binoculars do for birds. With such a lens, and a good field guide, you are on your way to discovering a new and fascinating world. I urge you to follow your interests, as curiosity can lead to interesting discoveries in the study of nature. Do remember that in nature there is always variation: you may encounter a normally purple flower in its white form, or one with more or fewer floral parts than is “normal.”

A short explanation of the naming of plants and the various levels of plant classification should help to alleviate any fear of using Latin-based names, as well as provide an understanding of the relationships among species, genera, and families of plants. In 1753, Carl (Carolus) Linnaeus, the founder of the system we use to name plants and other living organisms, published his monumental work, Species Plantarum, in which he provided names for all the species of plants then known to European botanists. Linnaeus sought to simplify and standardize the naming of plants by giving each species a unique combination of two names (termed a binomial) to designate the genus (plural genera) plus its modifier, the species (used for both singular and plural); the species name (also known as the specific epithet) never stands alone; rather it is always used in combination with the genus name—hence the binomial or scientific name. The name (or a standardized abbreviation) of the botanist who first described and published the species is appended to the scientific name of the plant (e.g., Matelea graciea Morillo was first named and described by [Gilberto] Morillo). Individual species sharing many characteristics in common were grouped into larger categories called genera, and the genera, in turn, were grouped into families, based on similar characteristics. Today, family names have been standardized to always end in -aceae.

Botanists may choose to give genus or species names to a plant using a descriptive term (e.g., a one-flowered plant might be given the specific epithet uniflora: Monotropa uniflora), or a geographic locality (e.g., a plant originally collected in New England might be named novae-angliae: Sympyotrichum novae-angliae). A genus or species may also be given a name that commemorates a person, perhaps the first one to collect the plant or someone of importance (e.g., Kalmia latifolia [mountain laurel] was named by Linnaeus to honor Peter Kalm, a student of Linnaeus who collected many new species in North America [latifolia indicates that the species has broad leaves]). It is not permitted for the person who describes and names a plant to name it for him- or herself, even if this person was the first to discover the plant. Binomial scientific names are always italicized, and the names of genera are always capitalized, while the specific epithet is always written in lower case, even if based on a proper noun. A species may be further subdivided into subspecies, varieties, or forms. Although the binomial system of nomenclature was meant to provide a single definitive name recognizable worldwide for each species, there is sometimes disagreement among botanical taxonomists (those who classify plants), resulting in alternative names for some species. A strict code (the International Code of Botanical Nomenclature) governs the naming of plants, and decisions on new or contested nomenclature are made by taxonomists at an international meeting convened every five years. When writing a scientific name (e.g., Monotropa uniflora), it is accepted practice that after a plant has been referred to by its full scientific name (genus + species) in a written work, any subsequent mention of the plant in that work can generally be written with the genus abbreviated by only the first letter followed by a period (e.g., M. uniflora).

Knowing a bit about the Latin or Greek roots of words makes learning the scientific name of a plant easier since the name may in fact describe the plant or something about it. Thus, scientific names become more meaningful and easier to remember.

I’m certain that as you become more familiar with the natural history of wildflowers, you will want to become an advocate for their protection and conservation. Many of our once common wildflowers are now rare for many reasons. You can help to preserve our wildflower heritage for future generations by becoming involved in, and supporting, local and regional conservation organizations. The Native Plant Trust (formerly The New England Wildflower Society), based in Framingham, Massachusetts, does much to promote wildflower conservation throughout New England and is a reputable source of native wildflower species for cultivation; its lovely Garden in the Woods is a showplace for native wildflowers throughout spring and summer. Other regional centers known for their native wildflower displays are Bowman’s Hill Wildflower Preserve in New Hope, Pennsylvania, the Mt. Cuba Center near Wilmington, Delaware, and The New York Botanical Garden’s Native Plant Garden. Local organizations whose mission it is to promote and protect native species include garden clubs, nature centers, land trusts, and the Native Plant Center in my home county of Westchester, New York. In addition, national conservation organizations such as the National Audubon Society, The Nature Conservancy (and local chapters of both), and the Lady Bird Johnson Center are advocates for our local flora and fauna.
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Fig. 1. Alpine azalea (Kalmia [formerly Loiseleuria] procumbens) (pink flowers), diapensia (Diapensia lapponica) (white flowers), and Lapland rosebay (Rhododendron lapponicum) (magenta flowers) cascade over a rocky slope on the upper reaches of Mt. Washington in New Hampshire.
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Fig. 2. A carpet of white-flowered alpine bluets (Houstonia caerulea var. faxonorum) covers a hillside along a cairn-marked trail looking southwest across the Presidential Range in northern New Hampshire.




Representative Species

Alpine Bluets: Houstonia caerulea L. (Rubiaceae); Alpine Azalea: Kalmia (formerly Loiseleuria) procumbens (L.) Desv. (Ericaceae); Diapensia: Diapensia lapponica L. (Diapensiaceae); Lapland Rosebay: Rhododendron lapponicum (L.) Wahlenb. (Ericaceae); Moss Plant: Harrimanella hypnoides (L.) Corville (Ericaceae); Mountain Avens: Geum peckii Pursh (Rosaceae); Mountain Cranberry: Vaccinium vitis-idaea L. subsp. minus (Lodd., G. Lodd and W. Lodd) Hultén (Ericaceae); Mountain Heath: Phyllodoce caerulea (L.) Bab. (Ericaceae); Mountain Sandwort: Minuartia groenlandica (Retz.) Ostenf. (Caryophyllaceae); Robbins’ Cinquefoil: Potentilla robbinsiana (Lehm.) Oakes ex Rydb. (Rosaceae).

Alpine wildflowers are a hardy group. The environment where they live is consistently cold and windswept, and they must complete their reproductive cycle during a short growing season, when the mountain summits are free of snow and warm enough for pollinators to be active. Despite the small stature of the plants, many of them are prostrate woody subshrubs of great age whose growth is infinitesimal during the brief summers. Since the plants are typically small and low to the ground, the flowers appear comparatively large and showy (fig. 1).

Habitat: In general, alpine flowers inhabit the land above tree line, with some species restricted to special areas within that zone (e.g., snowbanks, krummholz, or sedge-rush meadows).

Range: In the Northeast, only on mountains with harsh climatic conditions that limit tree growth; these include only the highest mountains of New York’s Adirondacks and the tallest summits in New Hampshire, Vermont, and Maine, with New Hampshire’s White Mountains having the largest alpine area.


One need not travel to Iceland or the far northern reaches of Canada to see true tundra vegetation. The summits of the tallest mountains of New England and New York, those that reach above tree line (the point above which trees become stunted and gnarled, forming a krummholz (meaning twisted wood in German), provide a glimpse of this alpine wonderland. The largest expanse of such habitat is found on the summits of the Presidential Range and a few other mountaintops in New Hampshire’s White Mountains and encompasses a total of more than seven and a half square miles. It is one of my favorite places—one that has lured me back many times over the past four decades, particularly in June when the alpine flora is spectacularly in bloom. The feeling of being where I can see forever and have masses of flowers at my feet (fig. 2) has been equaled only by times spent in the Alps or in the Andean páramo at twice the altitude.

Some background information is necessary to explain why these special types of plants, known as alpine tundra vegetation, occur so far south and at such a low elevation. Both geology and climate have played a role. Briefly, the Appalachians were once as high as the tallest mountains on earth—more than 20,000 feet. Glacial events repeatedly covered even the tallest mountains as ice sheets slowly advanced and then receded when temperatures warmed. Cirques, tarns, and other glacially generated features were formed. Each time the climate cooled, many plants migrated south ahead of the advancing glaciers. As the last continental ice sheet retreated, 11,000–12,000 years ago, and temperatures warmed, plants gradually began to migrate back northward. Eventually, those plants most tolerant of the coldest climatic conditions reached the northern continental limits of possible plant life, but then some of those cold-adapted plants that had migrated to the upper reaches of the mountains became stranded there as temperatures continued to warm. These same plants were replaced on the lower slopes by forest tree species as the trees migrated northward from their more southerly refugia. Above the krummholz tree line, the alpine species were able to survive, as temperatures there were more like those of their Arctic origins. Thus, these stranded bits of alpine tundra vegetation remain far to the south of similar vegetation in the Arctic. It gives one pause to think of what may become of our New England alpine plants as our climate continues to warm and tree species are able to migrate further up the mountain slopes. There is no more “up” in the White Mountains to which the alpine species could migrate.

The Appalachian Mountain Club has been compiling data on climate and bloom time throughout the Northeast. While it is too early to draw conclusions about the effect of climate change on the plants of our northeastern mountains, it has been noted that the plants of alpine regions have shown an advance in blooming time of only one or two days. This change differs from that of many plants of lower elevations, some of which have begun to bloom two weeks or more in advance of earlier average dates. The data gathered to date have shown a clear pattern between the number of degree-days necessary to trigger bloom in Diapensia as compared with mountain cranberry (Vaccinium vitis-idaea), the latter requiring twice as much accumulated heat as Diapensia before blooming. Thus, the blooming time of Diapensia would more likely be rapidly affected by an increase in temperature.

The tallest peak in the Northeast is Mt. Washington in New Hampshire’s White Mountains. At 6288 feet in elevation, it is a midget by western standards, where foothills in the southern Rocky Mountains may be higher than Mt. Washington’s summit, and tree line is not reached until at least 8000 feet. However, the summits of the tallest Presidential mountains are subject to such extreme weather conditions that they are similar in climate and habitat to regions much higher in altitude or many degrees of latitude to the north. “The Whites” lie at the confluence of prevailing westerly winds with frigid Arctic air typically pushing down from the northwest. This unfortunate conjunction triggers strong, bitterly cold winds throughout the year. Until the 1990s, the highest wind ever recorded on earth, other than in a tornado, occurred on Mt. Washington in 1934: 231 mph. It was not surpassed until 1996, when a gust of 253 mph was measured during a Category 4 cyclone off the coast of Australia, and since then, by a 239 mph gust recorded in the 2003 Atlantic Hurricane Isabel, and a gust of approximately 253 mph during Typhoon Haiyan that devastated the Philippines in 2013. However, the Mt. Washington record still holds for a top surface wind not associated with a hurricane, typhoon, or other extreme weather event. One hundred mph winds are recorded for every month of the year on Mt. Washington, and 75 mph winds occur on two to four days a month each summer. With a mean summer temperature at the summit of only 48°F (8.9°C), hikers must take the summit conditions into account when planning to hike from the base, where conditions may be up to 30°F warmer. Many deaths have occurred in the alpine region of the Presidential Range, often due to poor preparation by hikers and/or rapidly changing weather conditions. On many days the alpine zone is completely “socked in” by low cloud cover and visibility is limited to only a few feet; it is easy to lose sight of the trail ahead, and hypothermia can set in even in summer. Yet, nothing compares with being on Mt. Washington on a perfectly clear day when the sun warms the land, and views extend as far as the Atlantic Ocean to the east and the Adirondack Mountains to the west. Given that more than 75% of summer days are overcast, if not actually producing precipitation in some form, it is indeed a lucky occurrence to enjoy that view.

On more than one occasion in the White Mountains, I have met a Canadian ecology professor who had brought his students south to study tundra vegetation on Mt. Washington. And no wonder—two-thirds of the plants composing the flora of Mt. Washington’s upper slopes are Arctic plants commonly found hundreds of miles to the north. In fact, the vegetation above tree line in the Presidentials is closer in floristic composition to that of the Arctic tundra of far northeastern Canada or Greenland than it is to that only 1000 feet below at the trailhead. Aside from elevation and cold temperatures, the beginning of tree line is dependent on exposure to strong, turbulent montane winds, and in places krummholz begins at 4500 feet (or even lower on some exposed ridges in the Presidentials).

In addition to a limited alpine zone in the Franconia Ridge section of the White Mountains, there are smaller areas of alpine vegetation, totaling around 5.5 square miles, scattered on summits in three other states: New York (e.g., Mt. Marcy and Whiteface), Vermont (e.g., Mt. Mansfield and Camel’s Hump), and Maine (e.g., Mt. Katahdin, the northern terminus of the Appalachian Trail). One doesn’t have to hike up to the alpine zone to see these fascinating plants; in addition to the Mt. Washington Auto Road and the Cog Railway that takes people up the opposite side of Mt. Washington, both Whiteface Mountain in New York’s Adirondacks and Vermont’s Mt. Mansfield have auto roads to their summits.

However, by hiking up, the observant hiker will enjoy seeing the changes in vegetation as the elevation increases, starting in mixed deciduous/white pine/hemlock forest, climbing through mixed evergreen/red spruce/white birch forest, on up through balsam fir/white birch forest, and emerging into the world of wind-stunted trees: the krummholz. Ultimately one reaches the land above the trees—a land of lichen-covered boulders interspersed with varying amounts of Lilliputian vegetation. Within this land above tree line are found several microhabitats, each with its own community of plants. I will focus on the vegetation of Mt. Washington and its environs, the region I know best. I have selected for discussion here a number of my favorite plants, representative of just a few of the 10–12 specialized microhabitats. Left out of this discussion are the more numerous (but less showy) sedges, rushes, mosses, and lichens—all very important components of the special flora that makes up the alpine tundra.

Alpine Heath and Diapensia Communities

A dominant vegetation type in the tundra region is the alpine heath/diapensia community. This suite of flora inhabits one of the harshest areas of the alpine zone, an area blown almost free of snow by fierce winds. As the community name indicates, many of the plants belong to the heath family (Ericaceae), the family of blueberries, bilberries, cranberries, and rhododendrons. The alpine heath community shares some species with the cushion-tussock (or diapensia) community, and they intermingle in part. Plants that survive in this community are perennial plants that characteristically hug the ground, growing only an inch or two in height and forming dense creeping mats or tightly knit rounded clumps known as cushions that conserve warmth and present a hard surface to the fiercely desiccating winds that can cause the plant to lose precious moisture. The microenvironment at ground level may be 10°F–15°F warmer than the air only a few inches above. Most cushion plants have thick, tough evergreen leaves or leaves covered with scales or hairs, both adaptations that aid in preventing desiccation. Grasses, sedges, rushes, and alpine willows are important members of the alpine flora here. The prime area of the mountain to see alpine heath and diapensia communities is a locality known as the Alpine Garden, a more or less level plateau on the southeast slope of Mt. Washington. During mid-June of the short alpine summer this natural “garden” becomes a spectacularly colorful patchwork of pinks and whites sprinkled with yellows.
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Fig. 3. A dense, rounded cushion of diapensia edges onto a rock covered in yellow lichen (Rhizocarpon geographicum) in Mt. Washington’s Alpine Garden.



Diapensia (Diapensia lapponica) is a common plant in the alpine heath community but is not itself a member of the heath family (Ericaceae). Diapensia belongs to the Diapensiaceae, a small family of only five genera with a total of 14 species. Long considered a circumpolar species with two subspecies (subsp. lapponica and subsp. obovata), the recent treatment of Diapensia in Flora of North America now treats these two former subspecies of D. lapponica as distinct species: Diapensia lapponica, an amphi-Atlantic species occurring in eastern North America and western Europe, and D. obovata, found in western North America and Asia. The range of both species extends southward along mountain tops in alpine environments: D. lapponica reaches the southern limit of its range in the Adirondacks, and D. obovata extends its range as far south as British Columbia in North America and to Japan and Korea in Asia. Although the European range of D. lapponica expands across the northern Scandinavian countries and Russia, in 1951, much to the excitement of British plant lovers, D. lapponica was discovered in Glenfinnan, Scotland, at the head of Loch Shiel. It is still known from only that one locality in all of Great Britain.

Diapensia is a classic cushion plant, rounded in outline, or forming somewhat flat mats low to the ground (fig. 3). Tightly compressed cushion plants like diapensia provide an important ecological function in the tundra environment by providing protection to less hardy plants growing close to it. These more delicate plants might not survive otherwise, and it is in this way that cushion plants contribute to greater diversity in the alpine ecosystem.

Individual plants of diapensia can live to be hundreds of years old, adding only a few leaves each year. The small, shiny, evergreen leaves closely resemble those of alpine azalea. Living leaves on the perimeter of the plant carry out photosynthesis for the plant, while years of dead leaves fill the interior of diapensia’s cushion shape. As with wintergreen plants (see section on Rhododendron lapponicum), evergreen plants, with their green leaves ready to absorb the first rays of sunlight in early spring, have an extended period in which to make and store carbohydrates. As the days shorten in autumn, the leaves accumulate anthocyanin, a red pigment that causes them to become a deep burgundy color through the winter. A new and unique leaf venation pattern was discovered and described from the leaves of Diapensia and the closely related Pyxidanthera in the mid-1970s. The veins form a pattern much like that created by the branching architecture of a weeping willow.

The flowers of diapensia are large, compared with its tiny leaves. The creamy white flowers are tubular with five rounded lobes, between which are five distinctively flattened stamens (fig. 4). The stamens have incurved anthers, a feature also found in other members of the family including Galax, Pyxidanthera, and Shortia. The flowers are protogynous: that is, the female reproductive parts (stigmas) mature before the anthers (male reproductive parts) of the stamens, minimizing self-pollination and helping to ensure cross-pollination. The three-lobed stigma is elevated above the stamens when the flower opens, but the anthers surpass the stigmas as the filaments lengthen during the subsequent two days; the horizontally oriented anthers then split open to release their pollen (fig. 5). Flies are the principal pollinators, as is true with most white flowers in the tundra environment. Infrequently, when there is a slight overlap in female and male maturity, self-pollination may occur. Most flowers appear very early in the season, placing them in the so-called pollen-risker category. If, in a given year, pollination is minimal due to a shortage of pollinating insects early in the season, the production of pollen will have been “wasted,” and seed set will be correspondingly low in that year. A lesser bloom period occurs about a month later—perhaps serving as a backup reproductive attempt. Strong winds can easily blow the corollas from the flowers, but the pistils remain upright and continue to mature. The resultant capsular fruits do not split open to spill their tiny seeds until October or later when they are shaken from the capsules and dispersed by wind. The opposite strategy is that of the later-flowering plants, which are classified as “seed-riskers.” They avoid the chance of early spring blizzards but take a chance that their seeds might not have time to mature before the autumn snows arrive. Life is precarious in the Arctic-alpine zone.
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Fig. 4. The flattened filaments and incurved anthers of Diapensia lapponica can be seen in this close-up of the flower growing amidst the small pink flowers of alpine azalea.
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Fig. 5. In these three flowers of diapensia, the stamens are lengthening, becoming longer than the style, as the male, pollen-shedding phase of the flowers begins. An old capsular fruit from the previous year can be seen in the lower left of the image.



Many of the plants that inhabit alpine areas (which have a small but widely variable number of days free of snow) propagate by a process called “layering.” Layering is the development of new plants from stems that have produced roots when in contact with the soil. When the stems detach from the parent plant to form new plants vegetatively, they are called “layers.” Aging such clonal plants is therefore difficult. Diapensia, however, does not reproduce by layering, but instead grows outward from a central taproot, making it is easier to calculate the age of a plant by measuring its diameter. From the central point, the plants increase equally in diameter by a more or less known amount each year (0.6 mm per year in one study) unless rocks or other obstacles interfere. The plants do not produce flowers until an average age of 18 years, and then they are not reliably in flower every year until they are approximately two decades older, but then continue to flower even into their declining years. Plants in a study area in Swedish Lapland have been aged at nearly 700 years, having begun life in the early fourteenth century.

Diapensia relies strictly on reproduction from seed, a method with a low rate of success. Although seedlings are produced, they frequently succumb during their first several years to late snowstorms early in the growing season. Furthermore, plants already reproductive are more vulnerable early in the season because their new leaves do not “harden off” until midsummer. In addition, their flowers are vulnerable to frost, resulting in low or no seed set for that season. Because there is a trend toward an earlier beginning to the growing season due to climate change, diapensia may suffer greater losses (both of young plants and seed production) as a result of early spring blizzards; however, this unfortunate circumstance allows diapensia to serve as an indicator species in monitoring the impact of climate change on the Arctic environment. Indeed, a study conducted in Sweden in the 1990s showed a 20% dieback in Diapensia lapponica populations (including plants aged at 700 years) in just five years, a circumstance attributed to the warming climate.
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Fig. 6. A rare double-flowered form of diapensia in which a genetic mutation has occurred, causing the stamens to be converted into additional petals.
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Fig. 7. Diapensia (white flowers), alpine azalea (pink flowers), Lapland rosebay (magenta/purple flowers), and the light green leaves of bog bilberry (Vaccinium uliginosum) intermingle in the Alpine Garden, a natural “garden” on the southwest slope of Mt. Washington.



A rare form of diapensia occurs in the White Mountains—one in which the flower has been doubled such that it looks like a miniature white rose (affectionately called “double-di”) (fig. 6). Doubled flowers are the result of a genetic mutation in which a gene responsible for the reproductive structures is missing or damaged. I have seen these doubled flowers in the same area (probably on the same plant) over a period of years. They are quite lovely, but since the extra petals are a result of the loss of the reproductive parts, pollen cannot be produced, the plant cannot reproduce sexually, and no seeds are formed. When diapensia intermingles with other flowering alpine plants, the effect is particularly beautiful (fig. 7).

Lapland rosebay (Rhododendron lapponicum) grows intermixed with other heaths such as alpine azalea and species of dwarf blueberries, mountain cranberry, and bilberries. In this extreme environment, this miniature Rhododendron reaches a height of only a few inches (fig. 8)—yet the lovely, 1 inch, purple flowers are readily recognizable as those of a rhododendron. In a study conducted on Arctic-alpine plants in Canada, nectar production in Lapland rosebay was determined to be among the highest and most sucrose-rich of the plants studied. This plant is thus highly attractive to insects. The leaves are leathery, covered with scales, and curled under at the edges, all aiding in water conservation. Leaves and flowers are poisonous due to the presence of grayanotoxin (also known as andromedotoxin), a diterpene compound common in many plants of the Ericaceae. Although the amount of this toxin (as found in honey from other species of Rhododendron) is usually not enough to cause illness, larger amounts can cause perspiration, vomiting, dizziness, low blood pressure, and more serious symptoms, but rarely death. “Mortal paralysis,” caused by the toxin from Rhododendron ponticum, played a role in the 2009 film, Sherlock Holmes (although the actual effects of rhododendron poisoning are not accurately portrayed in the film).
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Fig. 8. The relatively large purple-pink flowers of Lapland rosebay, a miniature species of rhododendron, put on an eye-catching show in early June. Rhododendron lapponicum is a wintergreen species; the leaves are produced in summer and remain on the plant through winter and into the early part of the following summer, when they fall as new leaves are produced.



Rhododendron lapponicum has an almost complete circumarctic/circumboreal distribution, occurring in the Western Hemisphere from the Arctic southward to Alaska and the alpine regions of the mountains of the Northeast, with a single odd outlier population disjunct on the non-alpine sandstone cliffs in the Dells of Wisconsin (a relic of the Ice Age). It is also found in Arctic-alpine regions of Eurasia (including Lapland, as reflected in its scientific name) but is strangely absent in the subarctic portions of Russia. Rhododendron lapponicum, like many other Arctic-alpine plants, is an example of a wintergreen plant, one that produces its leaves in one year and holds them throughout the winter. This enables the leaves to continue to mature during the following season before they are shed after the production of new leaves. This adaptation to the short growing season allows the previous year’s leaves to begin photosynthesis early in the year; the increased period of photosynthesis results in a gain of carbon, particularly during early summer when days are longest. The carbon produced by last year’s leaves is particularly important for the growth of the current year’s reproductive branches. Those branches that will produce flowers during the following year form their flower buds by midsummer of the current season. About one-third of the plants in the less extreme regions of Arctic-alpine tundra benefit from this wintergreen strategy.

Despite its common name, alpine azalea (Kalmia procumbens) is not an azalea, a term commonly applied to some groups in the genus Rhododendron. Nevertheless, it is a member of the plant family Ericaceae. The species ranges into some of the highest, most exposed areas of the slopes of Mt. Washington and other alpine ranges worldwide, as well as into true Arctic regions. A cushion and mat–forming plant, its leaves are leathery with a white hairy undersurface and recurved edges. The tiny plants may live for 50 to 60 years, growing only negligibly (if at all) each year. Unlike many other alpines, alpine azalea has a sizable rootstock that goes deep into the rocky soil and makes up 70% of the plant’s biomass.

The flowers of Kalmia procumbens are small, pink bells with five pointed lobes that face upward (fig. 9). Each individual bell is held within five narrow, dark red sepals. As with most pink-to-purple flowers in the alpine zone, the principal pollinators are bees. The stigmas mature first, followed by stamen maturation—promoting cross-pollination. The ovaries develop into upright, round, brown capsules that split open to release their seeds. Like many alpine plants, the main form of propagation is vegetative, by layering.
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Fig. 9. The tiny, upright pink flowers of alpine azalea (not a true azalea) attract insects with a colorful display made by the number of flowers. The principal pollinators are small bumblebees.



Members of the genus Vaccinium found in the alpine region include V. vitis-idaea, known as mountain cranberry (or partridgeberry in Newfoundland); V. oxycoccus (small cranberry); V. cespitosum (dwarf bilberry); V. angustifolium (lowbush blueberry, which is also found at lower elevations); and V. uliginosum (bog bilberry, with deciduous leaves—the most common heath shrub in the lower portion of the alpine zone on Mt. Washington). I have a particular fondness for mountain cranberry. Its small, red fruits succeed the tiny, pendulous pink flowers. Both flower and fruit contrast attractively with the glossy, deep green leaves, which have a single groove running the length of the blade (fig. 10). The small, but sturdy, flowers have four lobes and are borne at the tips of the branches. Both bees and wasps have been recorded visiting the flowers, with small bumblebees being the more likely pollinators. While visiting a flower, they employ a special technique of rapidly vibrating their indirect flight muscles. The resulting vibration causes pollen to be dislodged from the anthers, a process known as buzz-pollination. Their leathery leaves with rolled margins are an adaptation for conserving moisture in the windswept environment. As with all cranberries, the red fruits are tart, but tasty (fig. 11), and, like the fruits of small cranberry (V. oxycoccus), those that linger under winter’s snow have a sweeter taste the following summer. There are five to eight small seeds, which are dispersed by birds, particularly the ground-dwelling spruce grouse that visit the tundra vegetation zone in summer and fall. Mountain cranberry is a woody, prostrate, creeping plant, only an inch or two tall. It reproduces primarily by spreading subterranean rhizomes and by adventitious rootlets on its aboveground stems. It is a dominant subshrub, growing in several different communities within the alpine zone. The subspecies found in the Northeast is subsp. minus. Like several other plants mentioned here, it has a circumboreal distribution. Another subspecies, subsp. vitis-idaea, is known as lingonberry in the colder, peaty/forested regions of Europe. The flowers are white to slightly pink (fig. 12). The red fruits are wild-collected and made into both jam and a sauce that is served with meat. There is interest in cultivating the species commercially in both Europe and Newfoundland, where wild “partridgeberry” is already a favorite fruit for making jams and pies.
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Fig. 10. Mountain cranberry (Vaccinium vitis-idaea subsp. minus) has the glossiest leaves of the ground-hugging plants in the alpine region. They are tough and leathery, as are the corollas of the four-lobed flowers, a feature that aids in preventing damage and desiccation in the windy environment.
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Fig. 11. The small, deep red berries of mountain cranberry are tart, like those of the familiar cranberry (Vaccinium macrocarpon) enjoyed as part of Thanksgiving dinner. If mountain cranberry fruits are not eaten by birds, such as the spruce grouse, before the snow arrives, they remain on the plant over winter and are sweeter the following summer.
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Fig. 12. A different subspecies of mountain cranberry (Vaccinium vitis-idaea subsp. vitis-idaea) is known as lingonberry in Europe. Its flowers are white, tinged with pink, rather than the deep pink to red color of the flowers of our local plants.
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Fig. 13. Mountain sandwort (Minuartia groenlandica) is one of the few wildflowers above tree line that has a long blooming season and great tolerance of disturbance. It often grows right along the rocky trails used by hikers.



A plant found in more than one community is the mountain sandwort (Minuartia groenlandica), a white-flowered plant that is visited, and often pollinated by, many different species of flies. Bumblebees visit as well, their hairy bodies making them the most effective pollinators. Insects visit for both pollen and nectar, and mountain sandwort, being one of the most common plants on the mountain, serves as an important resource for them. The plants have a long flowering period, beginning in late June and extending into August, but reaching a peak in July. Its ability to live in the most disturbed areas allows mountain sandwort to grow adjacent to—and sometimes in the middle of—the rocky trails. During times of low visibility, the white flowers help the hiker to follow the trails above tree line. True to its specific epithet, mountain sandwort grows in Greenland, as well as in the Canadian Maritimes and parts of northern Canada. In the United States, it follows the mountains from New England south to the Carolinas. Although often found growing in shallow soils on rock outcrops at high elevations (fig. 13), the common name “sandwort,” meaning “sand-plant,” recalls its former genus name, Arenaria (Latin for “sand-loving”). Oddly, there is a confirmed report of this species growing on a mountain in Santa Catarina, a state in southern Brazil.

Surprisingly, in this harsh environment there are two rare butterflies that inhabit the tundra zone and, in fact, are found only there. The White Mountain Arctic (Oenesis melissa semidea) is a subspecies of the Melissa Arctic and is endemic to the alpine zone of the Presidential Range. It is reported to visit mountain sandwort to drink the droplets of nectar produced at the base of each stamen. This cryptically colored, dark gray-brown butterfly, like many of the plant species found here, was stranded on the mountain tops when warming temperatures eliminated its host plant, Bigelow sedge (Carex bigelowii), and its preferred nectar sources from the vegetation in the intervening, lower area further north. It thus could migrate no further. The taxonomic placement of a second possibly endemic butterfly, a subspecies of the White Mountain Fritillary, is less certain. For now, it is being treated as Boloria titania montinus, but additional study is needed to determine whether that name is correct. It emerges later than the White Mountain Arctic, has white spots on its purple or red tinged wings, and nectars on alpine goldenrod (Solidago cutleri) and a few species from other genera.

Snowbank Communities

Two types of snowbank communities are found in White Mountain alpine regions; the first develops at the edge of the krummholz, where short, but often very old, wind-stunted trees shelter the plants; protection is also found in areas sheltered by large boulders on the east/southeast side of Mt. Washington and other mountains above tree line. A long-lasting snowy blanket covers plants for part of the year, protecting them from fierce spring storms, and they have the benefit of sunny warmth on favorable summer days. These protected snowbank communities are the most species-rich in the alpine zone. In addition to boreal species not found elsewhere in these mountains, snowbank communities harbor plants more typically found at lower, forested elevations, including gold thread (Coptis trifolia subsp. groenlandica [formerly C. groenlandica]), blue bead lily (Clintonia borealis), bunchberry (Cornus canadensis), Labrador tea (Rhododendron groenlandicum [formerly Ledum groenlandicum]), false hellebore (Veratrum viride), and Canada mayflower (Maianthemum canadense). All are smaller and bloom later than their lower elevation counterparts. At my home elevation of 540 feet, false hellebore blooms in mid to late May, yet I have seen it in July at the edge of the area of melting snow in Tuckerman’s Ravine, with its leaves still not expanded.

Two plants found only in this community are mountain heath (aka mountain heather) (Phyllodoce caerulea) and moss plant (Harrimanella hypnoides), both members of the heath family. Mountain heather is quite rare here because it is limited to the exposed edges of snowbank habitat on the mountain. It is a plant found in both Arctic and boreal environments in Western Europe, Asia, and North America. The leaves are needlelike, resembling those of another widespread inhabitant of the alpine region, crowberry (Empetrum nigrum), a species in a genus recently moved from its own family (Empetraceae) into the Ericaceae. When examined closely, the fine serrations on the leaves of mountain heath differentiate them from those of crowberry. Mountain heath flowers are bright magenta-purple, elongated urns that divide into five tiny lobes that frame the small opening of the flower (fig. 14); the corollas fall quickly after flowering. Mountain heath’s scientific name seems entirely inappropriate: “Phyllodoce” is the name of one of the Greek sea nymphs (certainly misplaced in this high-elevation environment), and “caerulea,” meaning blue, is hardly descriptive of the flower color.

Research on pollination of mountain heath in three widely separated parts of its overall range yields differing results. In Japan it was found to be dependent on cross-pollination by bumblebees. In Great Britain, bees, butterflies, and beetles visited the flowers, although pollination by insects was thought to be low, with the flowers relying for the most part on self-pollination. In the northeastern United States, the flowers are thought to be self-pollinating. Since mountain heath flowers produce an ample amount of nectar to satisfy insects, it would seem that, in order to confirm the means of pollination further observations should be undertaken.

When not in bloom moss plant may easily be mistaken for a moss. Like mountain heath, it is limited to sheltered, damp, rocky areas and therefore not often seen. Five deep red sepals clasp its bell-shaped, white flowers—a pretty combination (fig. 15). When I first encountered this plant, more than 30 years ago, it was still generally considered a member of the genus Cassiope, named for Cassiopeia, the vain queen of Greek mythology—a name also applied to the W-shaped constellation in the northern sky. Despite the negative association with the queen’s vanity, Cassiope seemed a prettier name, more suitable for such a delicate plant than the present name of Harrimanella. That name was given to the plant in 1901 to honor Edward Henry Harriman, a nineteenth-century railroad baron. It was Harriman who organized an important scientific expedition to Alaska in 1899, and who funded John Muir’s travels and writings during that period. Thus, perhaps Harriman was more deserving of being commemorated than the conceited queen. The change in the scientific name, though, is the result of more careful comparison of all the plants assigned to the genus Cassiope, and the realization that morphological differences noted in two species warranted the establishment of a new genus, Harrimanella, while the other species were retained in the genus Cassiope. No matter how well known or poetic the older genus placement for moss plant, we must accept the new one with its valid reasons for existence (differences in leaf arrangement, flower position on the plant, corolla shape, stigma type, types of hairs, etc.). The species epithet of moss plant is highly appropriate: hypnoides, meaning like Hypnum, a genus of mosses.
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Fig. 14. Mountain heath (Phyllodoce caerulea) grows in sheltered areas where it has the protection of longer lasting snow cover.
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Fig. 15. Moss plant (Harrimanella hypnoides), as its common name indicates, can be mistaken for a moss when not in flower. Like mountain heath, it is an inhabitant of protective snowbank communities.
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Fig. 16. One of the largest flowers in the alpine region of the White Mountains’ Presidential Range is that of mountain avens (Geum peckii). The shape of the flower (a curved, bowl shape) helps to hold heat and attracts insects that need to warm up to continue to fly. Here, a small syrphid fly heads for a warm respite.
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Fig. 17. A dark-colored fly warms itself in the solar-collecting flower of mountain avens, a near-endemic of the White Mountains. Aside from the Presidential Range, it is found only in a limited area of Nova Scotia.
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Fig. 18. Geum peckii can be identified easily even when not in flower by its large, rounded terminal leaflet. Closer inspection is needed to spot the smaller leaflets beneath the large one.



The second snowbank community inhabits depressions or small ravines formed within other communities, such as the alpine-heath and diapensia communities. There one can find colonies of alpine bluets (Houstonia caerulea), bright yellow-flowered mountain avens (Geum peckii), and other plants, all of which benefit from a sheltering habitat where snow accumulates and thus affords protection from the desiccating winds. These plants and others are also found in the mossy strips along streams and springs.

Mountain avens, a member of the rose family, was discovered on an early scientific expedition (1804) by a Harvard professor, William D. Peck, and later named for him. This plant has one of the largest flowers found above tree line, up to a full 1.5 inches across. As such, the bright yellow flowers serve as solar collectors and provide a site where insects can warm themselves for continued flight (figs. 16–17). The large compound leaves are also conspicuous for their size. One has to look carefully to see the smaller leaflets beneath the large, rounded terminal lobe (fig. 18). The leaves, like those of diapensia and bearberry (Arctostaphylos alpina), a member of the Ericaceae (fig. 19), turn red or burgundy as temperatures drop in September and frost often coats the leaves in early morning (fig. 20). Mountain avens was once thought to be restricted to the alpine areas of New Hampshire, but the 1948 discovery of a population of mountain avens on Brier Island, off the coast of Nova Scotia, and at five other sites on mainland Nova Scotia, deprived mountain avens of its endemic status. Endemic means occurring solely in one specific geographic area (which may vary in size depending on the plant being discussed).
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Fig. 19. Several of the species above tree line have leaves that turn a deep red or burgundy, as seen in this autumn photo of a fruiting alpine bearberry (Arctostaphylos alpina), another member of the Ericaceae.
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Fig. 20. An early frost decorates the leaves of mountain avens before they have even completed their fall color change.



Alpine bluets are much like those of the same species seen at lower elevations that have blue petals with a yellow center, but in the Presidential Range, the flowers are white with a yellow center (fig. 21). Research on the pollination of Houstonia caerulea at lower elevations showed bombyliid (bee) flies to be the principal pollinators, but I could find no information about pollination of the white-flowered variation in the alpine area. The white color form of alpine bluets, formerly named var. faxonorum, was thought endemic to the White Mountains, but, in fact, the white-flowered Houstonia also grows on two islands off Newfoundland, and a taxonomic decision to submerge var. faxonorum into Houstonia caerulea as only a color variant of the species disqualified it as an endemic variety.

The only true endemic in the alpine zone of New Hampshire’s Presidential Range (and at one locality in the Franconia Range), is a diminutive member of the rose family known as Robbins’ cinquefoil (Potentilla robbinsiana). When not in flower, Robbins’ cinque-foil is an easy-to-miss 2.5–5 cm (1–2 in.) rosette of deeply toothed leaves. Flowers appear in June at the perimeter of the plants; they are small, yellow, and five-petaled but generally numerous enough to catch one’s attention at that time of year (fig. 22). The plant was discovered in the 1820s, not long after completion of the Crawford Path, the first trail built to the top of Mt. Washington. The flowers of Robbins’ cinquefoil are either self-pollinated or reproduce asexually by the production of seed without fertilization (termed agamospermy, from the Greek agamos, meaning “unmarried,” and sperma, meaning “seed”). Dispersal by wind carries the seeds only ca. 8 inches from the plant, so even the larger, main population, south of the summit of Mt. Washington, has remained confined to a section known as Monroe Flats, an area of small, loose rocks, covering less than an acre that is perhaps the most windswept spot in the whole alpine zone. The plant was quickly recognized as rare, and as such became an object of desire for plant collectors eager to add a rare specimen to their herbarium, or for rock gardeners who wanted to grow the plants in their gardens. Those plants surely died a quick death when removed from their very specific habitat requirements. An estimated half the plants in the Monroe Flats population were removed by collectors, almost 75% of them in a nine-year period around the turn of the twentieth century.

The species is named for James W. Robbins, a Massachusetts physician/botanist, but despite reports that Robbins was the person who first discovered the plant, there is no evidence that he had even seen the plant before it was described and named by William Oakes. There is controversy regarding who actually first found the plant in 1824, but the first documented collection was made by Thomas Nuttall, a British botanist and ornithologist who lived and worked in the United States during the early nineteenth century. His collection, originally labeled as a different species of Potentilla, is in the Hooker herbarium at Kew Gardens in Richmond, England. In fact, many of the early collections of Potentilla robbinsiana were made for European herbaria—or sold to them later. One collection is even in an herbarium in South Africa. Only 20% of the known collections of Potentilla robbinsiana are in New England herbaria.

Uncertainly about the proper taxonomic classification of Potentilla robbinsiana still exists, but because of its geographic isolation and other criteria, it is currently considered a separate species, endemic to the White Mountains. Robbins’ cinquefoil is a plant that was placed on the Endangered Species List in 1980, after its population had been severely reduced both by overcollecting and by unintentional trampling by hikers. Individual plants may live for several decades if undisturbed, but they are shallow-rooted and easily dislodged from the soil by careless hikers. The well-used Crawford Path crossed directly through the main population of Potentilla, south of the summit of Mt. Washington. In 1983, in order to protect the species, the trail through the main population was rerouted, signage was posted asking hikers to stay on the trails, and educational programs were instituted to explain the need for protecting the fragile plant life above tree line. Those efforts, combined with off-site propagation of wild-collected seeds for reintroduction, made it possible for Robbins’ cinquefoil to rebound to the degree that it was removed from the national endangered species list in 2002, but it still remains on the list of protected plants in New Hampshire. Eighteen miles to the west, a much smaller population, differing in both habit and habitat, was discovered in 1940, more than 100 years after the initial discovery. A robust population of plants is now thriving in the original two sites as well as in two other suitable areas in the White Mountains. Thanks to the collaborative efforts of The Appalachian Mountain Club, The New England Wildflower Society, the Fish and Wildlife Service, and the United States Forest Service, Potentilla robbinsiana ranks as one of the major success stories of the Endangered Species Act. In 2014, Robbins’ cinquefoil was named one of the 10 most important results of the Act, the only plant to earn that distinction.
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Fig. 21. Alpine bluets are white, rather than blue, in the alpine zone of the Presidentials. The yellow center serves as a nectar guide for insects.
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Fig. 22. The tiny rosettes of Robbins’ cinquefoil (Potentilla robbinsiana) are barely larger than a quarter in diameter. In June, five-petaled yellow flowers are produced around the edge of the plant. (Photo by Scott Mori).
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Fig. 23. The early colonists thought that the flowers of cranberry (Vaccinium macrocarpon) resembled the head and neck of a crane (the pedicel resembling the long, curved neck; the corolla representing the head; and the long, exserted stamens appearing like the bill of the bird. They, thus, called the plant crane-berry, which over time became shortened to cranberry.
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Fig. 24. Cranberry vines grow in acidic wetlands. Here, they are flowering in a cultivated cranberry bog in June.




American Cranberry

Vaccinium macrocarpon Ait.
Heath Family (Ericaceae)

One probably doesn’t think first of flowers when hearing the word “cranberry,” yet it is the flower of this species that is the basis for its English common name. The early settlers thought the flowers of this berry-producing plant resembled the curved neck (the pedicel), head (the corolla), and long bill (the stamens) of a crane, hence: “crane-berry” (fig. 23). Other common names include “bearberry,” because bears were observed to eat the fruits; “fenberry,” for the boggy (but, unlike fens, acidic) wetlands where they grow; “sassamenesh,” the Wampanoag (an Algonquian language) word meaning “very sour berry”; and “ibimi,” the name used by members of the Lenni-Lenape tribe, meaning “bitter berry.“

Habitat: Bogs, swamps, wet shores, interdunal swales along the Atlantic shore, and headlands with acidic soil.

Range: Northeastern United States from Maine west to Minnesota and northern Illinois and Indiana, and south to North Carolina and Tennessee (but not in Kentucky); introduced in Washington and Oregon. In eastern Canada from Ontario, Quebec, New Brunswick, Newfoundland (but not Labrador), Nova Scotia, and Prince Edward Island, plus the French archipelago of St. Pierre and Miquelon off the coast of Newfoundland; introduced in western Canada in British Columbia. American cranberry is also introduced in Europe.


Cranberry is a member of the large and diverse heath family, Ericaceae, members of which include such plants as azaleas and rhododendron (Rhododendron), heather (Erica), blueberries (Vaccinium spp.), and heath (Calluna), plus tropical American epiphytic shrubs such as Macleania. Recently the families Monotropaceae, Pyrolaceae, and Empetraceae have been merged into this family as well. Vaccinium, the genus of cranberry, is a large genus, numbering about 500 species worldwide, with 25 of those growing in North America.

Cranberry plants grow as trailing subshrubs in acidic wetlands (preferably with a pH of 4–5.5) (fig. 24) and produce flowers in early summer (June); the fruit is ready to harvest in late September through October (fig. 25). Cranberry plants are mycorrhizal, benefiting from a symbiotic relationship with a fungus that infiltrates the roots of the plants and enables the roots to more easily absorb nitrogen from the soil. In return, the fungus receives carbohydrates made by the plant.

The leaves of American cranberry (Vaccinium macrocarpon) are evergreen, small and narrowly elliptic (5–15 mm long) with blunt, rounded tips and entire (smooth) margins that are somewhat incurved. The undersides of the leaves are lighter in color than the top surface (see fig. 23). Cranberry flowers are produced on long, curved, slightly pubescent pedicels that arise from the wiry stems of the cranberry plant at the base of the current season’s (or sometimes previous season’s) growth. Each pedicel has a pair of small green, leaflike bracts (bracteoles) located above the middle of the pedicel (these can be seen above and behind the flower in fig. 26 and in fig. 23). Flowers have a green tubular calyx with four short lobes and four pink or white petals that reflex strongly backward when the flower opens. The eight stamens each have anthers ending with long tubules opening by a pair of pores. The anthers are connivant (tightly appressed to each other) and protrude from the center of the flower, giving the appearance of a bird’s long beak (see fig. 26). The narrow style, tipped with a tiny stigma, emerges from the stamens when the flower is in the female phase. Cranberry flowers are protandrous; that is, their male parts mature first, followed by receptivity of the stigmas.
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Fig. 25. Ripe cranberries ready for harvesting in Nantucket, Massachusetts.
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Fig. 26. On the pedicel of each cranberry flower are two green leaflike bracteoles between the middle of the pedicel and the flower. They can be seen here arising behind the flower. The green bracteoles distinguish the American (large) cranberry (Vaccinium macrocarpon) from its smaller relative, small cranberry (V. oxycoccos), which has hairlike reddish bracteoles situated lower on its pedicel.



In a hectare of cranberries, an average of 33% of the flowers set fruit, the equivalent of 370 barrels (100 lbs.) of berries. However, a good year may yield almost twice that amount, so it is important to maximize pollination success in any way possible.

Although American cranberry is native to North America and its pollinators (primarily bumblebees) coevolved with the flowers long before the arrival of Europeans, when cranberry farming became an important commercial enterprise, hives of non-native honeybees were brought to the cranberry ponds when the plants were in flower, with the hope of increasing productivity (fig. 27). However, honeybees, overall, are inefficient pollinators, which results in lower fertilization of the ovules and, thus, fewer and smaller berries. Honeybees forage for nectar both by “legitimate” and “illegitimate” methods. The illegitimate method involves probing the base of the flower from behind to reach the nectary, resulting in lack of contact with the reproductive structures. Only rarely do honeybees forage for pollen by hanging under the flower and “drumming” the anthers with their front legs, thus causing the pollen to sprinkle out of the pores.

Since cranberry flowers have anthers that open by a pair of pores at the tip of the anther, vibration is the most effective means of dislodging the pollen. Our native bumblebees are masters of “buzz-pollination,” a technique in which they grasp the flower with their legs and decouple their indirect flight mechanism, thereby preventing movement of the wings. They then vibrate the indirect flight muscles in their thorax to vibrate the pollen from the pore, becoming covered with it. Most of the pollen is groomed off by the bumblebees, who mix it with saliva and pack it into the pollen baskets on their legs to take back to the nest. But some pollen lands on a “safe spot” on the thorax, one that cannot be reached by the bee; it is this spot that comes into contact with the stigma of a flower on another plant, resulting in pollination. Cranberries are not self-fertile. Some growers are now hiring bumblebee keepers to bring hives of these more efficient bumblebee pollinators to their fields.
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Fig. 27. Honeybee hives have been brought to this cranberry bog in the hope of increasing pollination of the flowers and, thus, the yield of the crop. Honeybees, however, are not efficient pollinators of cranberry.



Potentially, certain species of syrphid (flower) flies could be good pollinators of cranberry flowers. Many syrphids visit the flowers, but only a few species carry sizable amounts of pollen. Syrphid fly visits to cranberry flowers tend to increase if the fields surrounding the cranberry bogs are not mowed and have a diversity of flowers to attract insects. Obviously, avoiding mowing could result in greater visitation to cranberry flowers by these potentially important pollinators.

The first colonists to arrive in what is now New England may have been introduced to cranberries by Native Americans living in that region. Cranberries were an important resource for native peoples, most importantly as in a preparation called pemmican, a mixture of dried cranberries, dried deer meat, and tallow that was pounded together and dried. The tallow fat and the acidity of the cranberries served as preservatives, allowing the mixture to be kept for a long time. It was carried by hunters and traders heading off on long excursions and provided them with a source of protein, vitamins, and energy. To this day, the Wampanoag tribe on Martha’s Vineyard celebrates Cranberry Day on the first Tuesday of October by first harvesting the berries and afterward enjoying a potluck with tribal members and all others who wish to participate.

Other Native American uses included the production of a red dye (made by boiling the berries) used for dying blankets. The Cree used the dye to color porcupine quills for clothing ornamentation. And the Chippewa used cranberries as a bait to trap snowshoe hares. Various native groups used preparations of the berries for medicinal purposes: treating wounds and fever, “purifying” the blood, and treating urinary tract infections. There seems to be some validity to this latter use; cranberry juice is still recommended to aid in the prevention of urinary tract infections today. It is thought that a component in cranberry juice (as well as blueberry juice) inhibits the ability of bacteria to attach to the lining of the bladder and urethra. This same property also seems to inhibit the adhesion of dental plaque to the teeth. Sailors learned early on that the berries (which contain vitamin C) prevented scurvy and began taking barrels of them on sea voyages. They were as effective in staving off this disease as the limes used by British sailors.

The early colonists used the berries to make a tart sauce to serve with roasted game birds or as an ingredient in a stuffing for the birds. Colonial fur traders adopted the Indian practice of making pemmican to fuel themselves on long journeys, and soon the fruit became economically important enough that it actually resulted in skirmishes between Native Americans and fur traders.

In 1622, British settlers brought honeybees with them to the colonies, and the ready availability of honey as a sweetener opened up new culinary possibilities. Cranberries could now be used to make pies, tarts, and a sweetened relish called cranberry sauce. A recipe for cranberry sauce appeared in a Pilgrim cookbook as early as 1663. Cranberry’s association with Thanksgiving began long ago, apocryphally as a food contributed by the Native Americans to the first Thanksgiving feast, which is thought to have taken place in the fall of 1621. If true, the cranberries would not have been in the form of a sweet sauce such as that we eat today.

American cranberry is one of few commercially grown fruits native to North America, the others being blueberries (both highbush and lowbush blueberries) and Concord grapes. Common fruits that we might consider “ours,” like apples from Washington and oranges from Florida and California, have long been cultivated here but had their origins elsewhere (apples from Central Asia and oranges presumably from tropical or subtropical regions of Asia, especially Indonesia and the Philippines). Oranges, as we know them, are no longer found as a wild-growing species.

Cranberries were first grown as a commercial crop in the United States during the 1830s–1840s on Cape Cod in Dennis, Massachusetts. But prior to that, in 1808, Sir Joseph Banks, noted British botanist, naturalist, explorer, and president of the Royal Society, already had grown cranberries from American stock in Britain. Cranberry farming expanded in North America, spreading to New Jersey, Wisconsin, and other northern regions having the proper environment for growing the crop. More than 100 cultivars of Vaccinium macrocarpon have been developed with the aim of producing fruit that doesn’t bruise easily, resists disease, or is sweeter; four of these account for most of the cranberries grown today. One of these cultivars, Early Black (which is deep red in color and may be somewhat pear-shaped) (fig. 28), is now the most widely grown cranberry in North America.
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Fig. 28. A cranberry field in New Jersey with ripe fruit of the Early Black variety of cranberry.
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Fig. 29. The waters adjacent to a New Jersey bog are tea-colored due to the acidity of the water that leaches tannins from the surrounding vegetation as well as to naturally occurring iron in many of the streams.



The establishment of a productive cranberry field requires a substantial initial investment in land and equipment, plus hard work, and patience. The bogs are dug in areas having a high water table and acidic soils (fig. 29). Around the margins of the bogs, the excavated soil is used to build dikes (fig. 30), which are high enough to contain water when the fields are flooded and wide enough to allow use of the vehicles needed to maintain the fields. Irrigation and a pumping system are installed, a layer of sand added to the bed, and the vines are planted. The first good harvest will not be ready for five to seven years. However, once established, a cranberry bog may remain productive for more than 150 years. Pruning the vines is beneficial to the plants, and the cuttings can be used to start new beds. Many cranberry farms are multigenerational, with the younger generations often going to college but ultimately returning to the farm with new ideas for more efficient management of the business and ways to apply new technologies, such as using satellite and aerial imagery in conjunction with GPS surveys to locate and monitor “fairy rings,” an indication of fungal disease.

Until 1930, cranberries were sold fresh, with most families making their own cranberry sauce or relish from the berries, generally by adding prodigious amounts of sugar (and sometimes orange rind or nuts), and then usually only for Thanksgiving and Christmas meals. Our family’s cranberry sauce was always made by my grandmother, who grew up in cranberry territory on Prince Edward Island.
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Fig. 30. Cranberry bogs are dug in areas having a high water table and acidic soil. The excavated soil is used to build dikes surrounding the bogs that are used for water management.
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Fig. 31. An old wooden cranberry scoop with metal tines once represented a major advance over hand-picking during cranberry harvest as it could be scooped through a wider area of vines at one time.



Depending on the use of the fruit, cranberries are harvested in two different ways. Originally, Native Americans and the first colonial cranberry farmers harvested by hand—an extremely labor-intensive process that required the employment of large numbers of seasonal “pickers.” Picking cranberries was hard work, and pickers often had to wrap their fingers with linen cloth to protect them from injury as they stripped the vines of their fruit. As farms grew larger, wooden cranberry hand scoops (fig. 31) were developed that allowed for more rapid harvesting at lower cost. To prevent the berries on the bottom from being crushed, the fresh berries were stored in shallow wooden boxes (fig. 32) that had openings between the wooden slats to allow for air circulation, helping to prevent mold from developing. Unlike many fruits, cranberries are harvested only when they are ripe.
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Fig. 32. Fresh cranberries were once stored in low wooden boxes with slatted bottoms to allow for air circulation (a box is on the left; to the right is an old-fashioned sorter). Today, plastic boxes are more commonly used.



An improvement over the scoop was the long-handled wooden cranberry rake—similar to the scoop, but larger, allowing for more efficient dislodgement of the berries. Cranberry fields were flooded, and the berries were raked from the vines by swinging the rake back and forth through the vines, thus “raking the flood.” Since the berries have an internal air pocket (fig. 33), they float to the top of the water, where they can be collected easily.

Today, “dry harvesting” of cranberries represents only 5% of the annual crop and takes place mainly in New Jersey. Dry harvesting of cranberries is more labor-intensive but yields a more unblemished crop that can be sold as raw fruit. Small lawn mower–style, walk-behind harvesters (fig. 34) are guided through the cranberry fields to knock the berries from the vines into plastic boxes, which are left in place in the fields once they are full. Other workers then load the boxes onto trucks to be taken directly to the processor for cleaning and packaging. I have found that cranberries purchased fresh can be frozen for use throughout the year with no deterioration in quality.
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Fig. 33. A cranberry cut in half to show the four-chambered air pocket surrounding the seeds. The air pocket causes the berries to float after they have been knocked from the vines, facilitating their harvesting.
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Fig. 34. Dry harvesting cranberries in an unflooded field requires more manpower and time, but it results in fruit that is less damaged and can, thus, be sold as fresh berries. Only 5% of harvesting is done using this method.



By the 1940s, the majority of harvested cranberries were frozen at the receiving stations and sent to factories to be processed into canned whole-berry or strained cranberry sauce. Mechanical harvesters, called water reels or beaters (fig. 35), were invented in the 1950s; these are driven through the flooded fields to remove the berries from the cranberry plants with much greater speed. Boards or foam booms are then used to corral the floating berries into a corner of the field (fig. 36) where they are moved by conveyer belts or pumps into trucks to be taken to the processing plants. This is a colorful sight that can be witnessed each autumn in many of the states where cranberries are grown. I have seen cranberries grown and/or harvested in Massachusetts, Wisconsin, and New Jersey, but I was surprised to encounter a cranberry bog in the center of Manhattan. For several years a traveling exhibit, “Bogs Across America,” sponsored by Ocean Spray, has made a stop at Rockefeller Center during harvest season, setting up a 1500 square foot “bog” filled with floating fresh berries (along with several wader-wearing cranberry growers to talk to the public about the farming of cranberries) (fig. 37). Living cranberry vines are planted in a narrow bed surrounding the water-filled “bog” to illustrate how the plants look when growing.
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Fig. 35. Wet-harvesting of cranberries today is done with large, efficient, ride-on machines called water reels or beaters that can knock the berries from large swaths of the field with one pass.



Harvested cranberries are cleaned of any remnants of leaves and stems before they are sorted and tested for quality. Sorting is done by passing the berries over a device with openings (see fig. 32), through which the berries that are not fully developed will pass. The method of testing to determine whether the berries are of high quality is called the bounce test. It supposedly was developed after a New Jersey cranberry grower spilled his berries down a flight of stairs. He noticed that only the freshest of the cranberries bounced down the steps to the bottom, leaving behind any that were soft, or otherwise imperfect, closer to the top. Thus, the bounce test was developed. Initially, this was a rather primitive method (fig. 38) that required the berries to bounce over a 10 cm (4 in.) board on their way to the sorter. Today, this is done using a mechanical device; those not passing the test after seven tries are discarded.

Most cranberries are now harvested using the “wet” method, described above, and are destined for the production of juice, sauce, and other cranberry products. Contrary to common belief, commercial cranberries are not grown in water. Although irrigated as needed during the growing season, the fields are flooded only at harvest time (fig. 39) and during the winter months when the ice protects the plants from extreme cold. Farmers have learned that spreading a layer of sand on the ice every few years (which is then deposited evenly on the beds when the ice melts) stimulates new vine growth once the ice melts and deposits the sand on the beds.
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Fig. 36. Once the berries are knocked from the vines and are floating on the surface of the water, workers gradually corral them into one corner of the bog using boards or foam booms.
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Fig. 37. Cranberry growers wading in a “bog” of cranberries in New York’s Rockefeller Center as part of a traveling exhibit by Ocean Spray to familiarize the public with how cranberries are grown and processed. Living cranberry vines surround the bog.
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Fig. 38. An old-fashioned bounce board that was once used to test cranberries for quality at Whitesbog in New Jersey. Only those berries that would bounce over a 4-inch barrier were sold as fresh berries; the rest were discarded.
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Fig. 39. A cranberry field in Nantucket flooded for harvesting. The berries are being knocked from the plants as the beaters are driven through the field.
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Fig. 40. A sign at a Wisconsin cranberry farm that is part of the Ocean Spray co-op.



Cranberries are an important commercial crop in the states of Massachusetts, New Jersey, Oregon, Washington, Minnesota, and Wisconsin, with Wisconsin being the most important producer, providing more than half the cranberries sold in the country; Massachusetts is in second place. The estimated worth of the U.S. cranberry crop today is close to $300 million. Cranberry cultivation is done on a large scale with individual farmers joining cooperatives that set the price of the crop and share the costs of marketing.

The largest among these co-ops is Ocean Spray, established in 1930 and now encompassing approximately 700 farms in four states (fig. 40), plus others in Canada. When founded, the Ocean Spray co-op accounted for more than 90% of the cranberry market, and today still represents 65% of the market (an agricultural cooperative exemption prevents antitrust laws from breaking up such co-op organizations). The price per barrel has swung widely due to supply and demand. A Federal Marketing Order has helped to stabilize the market in years when crop yields have been unusually large or small.

Cranberries are also grown in many provinces of Canada and to a lesser degree as an introduced crop in southern Argentina and Chile. Canadian production has increased exponentially over the last decade.

Cranberry farmers, like other farmers, are at the mercy of extreme weather events, losses due to insects and disease, and, particular to cranberry, the native parasitic vine known as dodder (Cuscuta gronovii), which uses Vaccinium macrocarpon as one of its host plants. Infestation of a cranberry field by dodder may result in a 50% loss in crop productivity. Controlled flooding for 24–48-hour periods can kill some, but not all, of the dodder.

One of the industry’s gravest problems occurred as a result of inadequate oversight of pest management. In the fall of 1959, it was discovered that some of that year’s cranberry crop was contaminated with traces of a carcinogenic herbicide. The market collapsed, many people eliminated cranberry sauce from their traditional holiday menus, and the industry learned that it had to be more careful in their use of herbicides and pesticides—and that it was foolish to rely on just one product (cranberry sauce) for its revenue. The period of the 1960s was one of intensive product development that resulted in the now popular cranberry drinks, dried fruit, and other products.

Today, the cranberry business is booming, due in part to claims of cranberry’s antioxidant compounds benefiting the cardiovascular and immune systems, and the possibility that cranberries may also have anticancer properties. An explosion of products took place in the final few decades of the twentieth century, which introduced cranberry juice drinks (usually mixed with other kinds of juices such as apple, grape, or blueberry; white cranberry juice is made from mature berries that have not yet turned red); dried cranberries as a snack food and for cooking; cranberry compounds in pill form to be taken as a dietary supplement, and even cranberry wine. All these products make use of the frozen berries, which account for 95% of the total cranberry harvest; the remaining 5% of berries are sold fresh to the consumer.
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Fig. 41. A plant of small cranberry (Vaccinium oxycoccos) grows half-buried in a deep mat of Sphagnum moss in an Adirondack bog. The flower of one pedicel has been broken off, but each of the two pedicels has a tiny red bracteole attached to its left side (a remnant of the opposite bracteole is visible as just a slight bump on the right side of the stalk with the flower). The three-parted leaf in front belongs to buckbean (Menyanthes trifoliata), another bog-dweller discussed in this book.



Three species in our area that we call cranberry have tough, leathery, evergreen leaves, but a fourth, a more southerly species that extends into the southern edge of our northeastern region, has deciduous leaves. The treatment of Ericaceae in Flora of North America divides Vaccinium into 10 sections, with American (large) cranberry (V. macrocarpon) and small cranberry (V. oxycoccos, which was once in its own genus, Oxycoccos) the only two members composing the section Oxycoccus. Small cranberry (fig. 41) resembles a diminutive V. macrocarpon, but its leaves are often strongly in-rolled along the margins and have a pointed apex; the undersides of the leaves are whitish. The pedicels have small, scalelike, reddish bracteoles situated lower on the pedicel than the larger (almost leaflike) ones of V. macrocarpon. These tiny plants grow on sphagnum hummocks in bogs and fens. They can usually be distinguished by size from V. macrocarpon, but in the case of depauperate individuals of V. macrocarpon, the bracts are critical to determine the species. The range of small cranberry extends beyond that of American cranberry to Alaska, Idaho, and California in the United States, and includes nearly all of Canada with the exception of the Canadian Arctic Archipelago; it also grows in northern Europe, northern Asia, and Greenland.

The other species referred to as a cranberry throughout the northern part of our region is known as mountain cranberry (V. vitis-idaea) and typically grows in the alpine zone of our northeastern mountains. It is a creeping, evergreen shrub having shiny, roundish-elliptic leaves with a distinctive indented midvein and with black dots on the lower leaf surface; it also has bell-like flowers that are more like those of a blueberry or bilberry than other species we call cranberry. It belongs to different section of Vaccinium: sect. Vitis-idaea. The flowers range from white in the European subsp. vitis-idaea (fig. 42) to deep pink in subsp. minus found in the Northeast (fig. 43), and the fruit is bright red (fig. 44). The plant is also known as partridgeberry in Newfoundland and lingonberry in Europe, where the fruits are enjoyed in much the same way we enjoy American cranberries. Mountain cranberry is native throughout New England (but is rare in Massachusetts and has not been collected in Connecticut since the late 1880s), Michigan, Wisconsin, Minnesota, and Alaska in the States, and in all provinces and territories in Canada, plus Greenland. It is also native to northern Europe and in higher mountain ranges to the south in Europe.
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Fig. 42. A white-flowered plant of mountain cranberry (Vaccinium vitis-idaea subsp. vitis-idaea) in the Dolomite mountains in Italy.
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Fig. 43. Deeply pink flowers of mountain cranberry (Vaccinium vitis-idaea subsp. minus) in the White Mountains of New Hampshire. Note the bell-like corollas, unlike those of Vaccinium macrocarpon.
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Fig. 44. Mountain cranberry in fruit on Mt. Washington in New Hampshire. The fruits are a favorite summer and autumn food of spruce grouse.



A fourth cranberry, southern mountain cranberry (Vaccinium erythrocarpum), belongs to yet another section of Vaccinium, sect. Oxycoccoides, and just barely extends north into the southern part of our region. It inhabits the southern Appalachian Mountains from West Virginia to northeastern Georgia (another subspecies of this entity is native to China, Japan, and Korea). Southern mountain cranberry is a deciduous shrub, growing to about 1.5 m tall, with flowers similar to, but more delicate than, those of American and small cranberry.

Not only humans enjoy the fruits of these cranberry species; our American cranberries are also eaten by various songbirds. If any mountain cranberries remain through winter, they become sweeter and are quite palatable to people as well. Another benefit to wildlife is that the cranberry bogs of New Jersey serve as a winter refuge for tundra (whistling) swans, which fly from northwestern Canada and Alaska in search of food and open water. The older, unused bogs, which are kept flooded in winter, are the ones most visited.

And do not be fooled by the name high-bush cranberry, which was bestowed upon a shrub, Viburnum trilobum (formerly known as V. opulus var. americanum), from an entirely different family, the Caprifoliaceae, because of its clusters of bright red fruits.




American Ginseng

Ginseng Family
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Fig. 45. American ginseng (Panax quinquefolius) in the foreground and maidenhair fern (Adiantum pedatum) in the background. These species are often found growing together on the slopes of rich forests in the Northeast.
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Fig. 46. A mature plant of ginseng usually has three leaves, each with five leaflets arranged in a palmate manner (here, one leaf has only four leaflets). The inconspicuous, ball-like inflorescence is located in the center of the image. It is atop a stalk (the peduncle) separate from the leaf stalks but arising from the same point at the apex of the plant’s stem.




American Ginseng

Panax quinquefolius L.
Ginseng Family (Araliaceae)

American ginseng is increasingly difficult to find in the wild due to the overharvesting of plants for the herbal remedy trade. Middlemen ship the roots to China, usually via Hong Kong, where they command a high price for their purported therapeutic properties. The genus name, Panax, is from the Greek pan, meaning “all,” and akos, meaning “cure,” thus a cure-all or panacea. Linnaeus gave this name to the genus based on the reputation of the Asian species, Panax ginseng, that was—and still is—used by the Chinese in the treatment of all manner of ills.

Habitat: Cool microclimates in rich woods, most commonly on north or northeast-facing slopes where winter’s protective blanket of snow remains longest; however, in the most northern part of its range, ginseng grows best on south- or southwest-facing slopes. Ginseng inhabits deciduous forest, with the tree species varying according to geographic locality. These may include oak, sugar maple, beech, hickory, and ash. Certain wildflowers are also indicators of potentially hospitable habitat for ginseng, among them: jack-in-the-pulpit, mayapple, blue cohosh, and wild leek; maidenhair and rattlesnake ferns also grow in association with ginseng (fig. 45). Good air circulation, moist soils, shade, and ample calcium sulfate (in the form of gypsum) are important factors in prime ginseng habitat.

Range: The eastern half of North America, extending from Ontario and Quebec (but not the Maritimes), south to isolated pockets in South Carolina and northern Georgia, and west to Minnesota, with scattered localities in South Dakota, Nebraska, Kansas, and Oklahoma. The highest concentration of ginseng habitat occurs from New York and Pennsylvania, west to the easternmost states of the Midwest, and south through the southern mountains, with the Appalachian region of Tennessee, Kentucky, North Carolina, and West Virginia considered to provide the most productive forests for this species. Nevertheless, ginseng is considered rare to uncommon throughout its range.


American ginseng (Panax quinquefolius) is an easy plant to recognize even when not in flower or fruit. Its long-stalked, palmately compound leaves are arranged in whorls of three (varying from one in young plants to five in long-established plants), making ginseng difficult to confuse with other plants within its range. Each leaf stalk is attached to the apex of the plant’s solitary stem and generally bears three larger leaflets (6–15 cm) and two smaller ones, all growing from the same point. The leaflets are stalked and have noticeably serrate margins (fig. 46). In ginseng parlance, the leaves are referred to as “prongs” and the leaflets as “leaves.” When in flower, the inflorescence, 1–12 cm in diameter, grows from the same point as the leaf stalks and is topped with a ball-like umbel of small, five-lobed greenish flowers with white anthers in the center (fig. 47). The flowers are perfect, having both male and female organs, and are reported to have an odor similar to vanilla, which likely is the attractant that entices pollinators to the insignificant flowers. Nectar secreted by the nectary at the flower’s base is the reward. Ginseng flowers are self-compatible; thus, they can be pollinated with pollen from the same flower or from another flower in the same inflorescence. Outcrossing occurs through the visits of small generalist pollinators such as syrphid flies and halictid bees. Once the ovules have been fertilized, development of the ovary into a mature fruit takes about two and a half months (see immature fruits in fig. 47). The mature fruits are bright red berrylike drupes.

While seeds of ginseng fruits have generally been considered gravity dispersed, and thus fall not far from the parent plant, a study of possible dispersal by songbirds, published in 2014, demonstrated the likelihood of longer-range dispersal by birds that are beginning to migrate at the time the fruits are mature. Birds are known to seek out juicy, nutrient-rich fruits to fuel their long journey, and they are particularly attracted to red fruits, making the hypothesis of bird dispersal feasible. Motion sensor cameras captured songbirds of several species eating the fruits, with the most frequently observed being three species of thrush (wood, hermit, and Swainson’s). Captive feeding experiments showed that most thrushes regurgitated the seeds, still viable, within 5–35 minutes. When offered ginseng berries mixed in with corn and other seeds commonly eaten by birds, the thrushes preferentially chose to eat the ginseng fruit first. In the wild, it is likely that thrushes would regurgitate the seeds within 100 meters of the feeding site.

The height of the plant, the number of leaves, and the number of leaflets all increase as the plant ages. The plants are long-lived if left undisturbed, with some reportedly living for seven or more decades, but occasionally remaining dormant for a year or more during their lifetime. The oldest plant on record, collected in southern New York State, was estimated to be 132 years old, based on the number of leaf scars on its rhizome. Plants older than 50 years, though, tend to be in a state of decline.

I can think of only two local native plants that might be confused with American ginseng; one, wild sarsaparilla (Aralia nudicaulis), is a relative in the same family (Araliaceae), which also has a whorl of three compound leaves arising from the top of the stem. Closer inspection, however, reveals that rather than having the leaflets all attached at the same point (palmately compound) as in ginseng, four leaflets of wild sarsaparilla are attached opposite each other along the leaf stalk (pinnately compound), with the fifth leaflet at the apex of the leaf; they are also more finely serrate. The inflorescence differs as well, with wild sarsaparilla’s 3–4 umbels of white flowers arising from the ground on a separate stalk (fig. 48). Wild sarsaparilla grows more often in the acidic soils of hemlock forests. The other possible imposter is Virginia creeper (Parthenocissus quinquefolia), a climbing vine in the grape family (Vitaceae), which, before it has begun to climb, might be mistaken for an herb. Its leaves are palmately compound with pronounced serrate margins (but only on their apical halves), and each leaflet is sessile or has an extremely reduced leaflet stalk (fig. 49). The leaves of Virginia creeper are not atop a single upright stem as are those of ginseng, but rather alternate along a creeping stem.
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Fig. 47. By July, the inflorescences of ginseng are in various stages of fertility. Flowers usually begin blooming from the base of the inflorescence upward. Here, the lowest flowers are developing into fruits, which are flattened at this stage; the green, five-lobed corollas of the midlevel flowers are fully open, with bright white anthers and stigmas; and the uppermost flowers on the umbel are still in bud. Note that the flowers’ two styles are persistent in the developing fruits, and sometimes still visible in the mature fruits (see fig. 53).



The part of the ginseng plant responsible for its popularity—and its potential extinction—is the tuberous root. Though the roots of 1–2-year-old plants are thinner than the diameter of a pencil, mature ginseng roots are thickened and fleshy. The roots increase in size as the plant ages, branching frequently, which results (with a bit of imagination) in their coming to resemble a human form. For this reason, the Chinese refer to the plant as “man-plant” (schinseng), from which our word, ginseng, was derived. Roots of wild ginseng plants do not reach harvestable size until at least their fifth year, with another five years needed to produce a truly prime root. Since ginseng roots do not have many fine root hairs to aid in the absorption of soil nutrients, they benefit from an association with mycorrhizal fungi, which are also connected to the roots of trees in the surrounding forest. The fungal mycorrhizae contribute to the vigor of the ginseng plants by infiltration of the roots of ginseng and neighboring trees, thereby allowing for the transport of minerals from the trees to the ginseng plants.

The manlike resemblance of ginseng root indicated to the ancient Chinese that the plant would be efficacious in treating all conditions afflicting man, both physical and mental. The larger and more humanoid the root, the more powerful its properties were believed to be—and the more valuable it was. Such roots were said to be worth their weight in gold in China, and today a “perfect” root (meaning one that is large and very manlike) can sell for $10,000. The Chinese use of ginseng as a medicinal herb was documented in the medical journal of a Chinese emperor who reigned more than 2000 years ago, but it is presumed to have been in use long before that time.
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Fig. 48. In the same family as ginseng (Araliaceae), wild sarsaparilla (Aralia nudicaulis) is a plant of the forest floor that has three leaves arising from the same point on the stem, each with five leaflets, as does ginseng. However, the leaflets of wild sarsaparilla are arranged with two pairs opposite each other on the leaf stalk and a fifth leaflet at the leaf’s apex. Additionally, the inflorescence, usually bearing three to four umbels of flowers, does not arise from the same stalk as the leaves, but separately—the basis for its epithet, nudicaulis, meaning “naked stem.”
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Fig. 49. These leaves belong to a juvenile plant of Virginia creeper (Parthenocissus quinquefolia). Its five palmately arranged leaflets might cause the leaves to be mistaken for those of ginseng, but they are arranged alternately along a creeping stem, and only the apical portions of the leaflets’ margins have teeth. Virginia creeper matures to be a woody vine that climbs high into the forest canopy. The small seedlings beneath the Virginia creeper are those of the invasive Japanese stiltgrass (Microstegium vimineum).



Several Chinese and Korean researchers have published papers showing that the principal compounds in P. ginseng responsible for effecting positive health benefits in humans are ginsenosides. Little research has been done on ginseng’s medicinal potential in the United States, but in the few double-blind studies carried out, investigators have recorded no beneficial effects from ginseng when compared with a placebo and, in some cases, found that the patients suffered detrimental side-effects. Nevertheless, ginseng is on the U. S. Public Health Service GRAS list (Generally Recognized as Safe) and has been used by some doctors to help cancer patients cope with the stress of chemotherapy and radiation. It has also shown some positive effect in stopping the growth of breast cancer cells in vitro.

Currently, 13 species in the genus Panax are recognized, but only two are considered commercially important, the Asian species, P. ginseng, and American ginseng, P. quinquefolius. It is P. ginseng that has a long history of use as a pharmaceutical, which came to a near halt when the species was almost extirpated in China during the early 1700s—due both to over-collection of the roots and to cutting of forests (ginseng requires shade to grow). Fortunately for the Asian market, at about that time a Jesuit cartographer, Father Jartoux, was sent to China to draw the first map of Manchuria. While there, Jartoux became aware of the importance of the ginseng plant to the Chinese, and he sent drawings and descriptions of the plant to the procurator of the missions in China and India. The letter was widely published in Europe, and four years later, a Jesuit missionary, Father Joseph-François Lafitau, happened upon the letter while on a visit to Quebec, in what was then New France. He reasoned that there was a possibility that a similar species might exist in the Montreal area based on the similarity of climate and topography to that in the range of P. ginseng in China; it was already well-known that it is not uncommon for morphologically and taxonomically similar plants to be found in both eastern Asia and eastern North America—relicts of the once vast temperate forest thought to have covered much of the Northern Hemisphere during the Tertiary Period. Lafitau was a French missionary/anthropologist living across the St. Lawrence River from Montreal and studying the customs of the Iroquois. He soon found a plant that matched Jartoux’s description, and which the Iroquois confirmed was used by them for medicinal purposes, in this case as a febrifuge. In 1719, the French established the Company of the Indies to collect and market ginseng to China. Trade began in 1720. This spurred a frenzy of collection, both in New France and in the British Colonies to the south that were to become the United States. Export of the plant from Boston to China began in 1733, launching a multimillion-dollar business between the Colonies and China. Such was the extent of collecting, that by 1750, American ginseng was already becoming scarce in New France. Ginseng (listed as Panax quinquefolium) was included in a list of 380 collections made in North America by Peter Kalm, whose mentor, Linnaeus, dispatched him to the New World in 1748 to collect plants and seeds of plants, especially those of potential economic use. Kalm returned to Sweden in 1751, bearing not only his plant collections but also insects, shells, and amphibians. Linnaeus ultimately described as new, 60 species of plants based on Kalm’s collections and named the genus of mountain laurel Kalmia to honor him.

Among the notable people who participated in ginseng’s heyday of the late 1700s was John Jacob Astor, who, in addition to his trade in beaver pelts and other furs, also acquired ginseng roots during his travels in upstate New York. He then sold them by the shipload to China, realizing a profit of $1.14 million (in today’s dollars) on one such 1784 cargo. At about the same time, Daniel Boone, an avid ginseng collector, was not as lucky. His year-long ginseng digging efforts—variously claimed to be between 12 barrels and 12 tons of root, with the first figure being more feasible since barrels were once referred to as “tuns”—fell into the water when the boat hired to take his harvest across the Ohio River overturned in a strong current. Boone’s ginseng was soaked, ruining most of it before help arrived to salvage the remainder. Boone tried to sun-dry what was left, further damaging it and forcing him to sell it for next to nothing.

Of the thirteen species of Panax, only two are native in eastern North America, P. quinquefolius and P. trifolius, which, as you might suspect from the Latin translation, has three leaves, each of which bears three leaflets attached to the leaf stalk (petiole) in a palmate fashion. As with the leaves of American ginseng, leaflet number may vary. Panax trifolius is commonly called dwarf ginseng since it is a much smaller plant than American ginseng, reaching only about 20 cm (7–8 in.) in height compared with 50 cm (19–20 in.) for American ginseng. Its leaflets are sessile, with the middle one occasionally having a very reduced stalk. They are serrate and have blunt, rounded tips, rather than the sharp, pointed ones seen in American ginseng. The inflorescence of dwarf ginseng is a spherical umbel of small, white flowers borne on a stalk (peduncle) at the apex of the stem, where the three leaves are attached (fig. 50). The flowers’ ovaries develop into small yellowish fruits. Dwarf ginseng is an early spring ephemeral favoring wet forests; its leaves wither and disappear before its taller relative, American ginseng, has even produced its flowers. Dwarf ginseng stores carbohydrates for the next year’s growth in its small, globular root.
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Fig. 50. The only other member of the ginseng genus in the Northeast is dwarf ginseng (Panax trifolius), which generally has three leaflets on each of its three compound leaves (there are some exceptions, as seen here). It is a small spring ephemeral that inhabits moist forested areas. Its solitary umbel of white flowers quickly ripens into small yellowish fruits. No medicinal claims are made for its small, tuberous, globular root.
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Fig. 51. The fruits of this mature ginseng plant have turned red in early September; soon the leaves will turn yellow. Note that one of the three leaves has been eaten by deer.



The alarming decline of Panax quinquefolius in the wild resulted in the species being included under the CITES (Convention on International Trade in Endangered Species of Wild Fauna and Flora) treaty, as an Appendix II protected species (one that is not currently threatened with extinction but is at risk of becoming so unless trade is carefully monitored). In most states where ginseng grows, it is included on the state’s list of protected or vulnerable plants. Many states, however, do allow the seasonal harvesting of ginseng, but under strict regulations usually overseen by the state’s department of conservation. In those states where harvesting is permitted, mature plants (those with three “prongs”) may be harvested only between September 1 and November 30 (December 31 in some states). The fall dates were chosen to ensure that the ginseng fruit had time to ripen (fig. 51), but before the plant had completely died back to the ground for the winter; the following year’s plant will grow from an underground bud at the base of the current year’s stalk. The plants are easy to find in autumn because the leaves turn yellow early in the season, making them easy to spot in the dark forest understory, especially since mature plants will have a cluster of contrasting bright red fruits (fig. 52) at that time. It is mandated that harvesters immediately plant the seeds of all fruits (usually two per fruit) (fig. 53) in the locality where they were found. Doing so helps to maintain a sustainable population that can be revisited in the future for subsequent harvesting. Ginseng seeds have immature embryos when the fruit ripens. Germination occurs only after the seeds have undergone a cold period (the first winter), followed by a warm period (the next spring and summer), followed by another cold period (the second autumn/winter). Thus, it takes approximately 18 months for germination to actually take place. Digging ginseng on state or federal lands is prohibited, and landholder permission must be obtained before harvesting on private property. The middlemen who export the roots are required to have a permit from the U.S. Fish and Wildlife Service allowing them to sell ginseng roots abroad. Permits are granted only if the state where the plants were harvested has a program in place, overseen by a state agency that is compliant with all the above regulations. If all the rules are followed, ginseng and its traditional harvesting could continue well into the future.
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Fig. 52. When the fruits of ginseng are ripe, they turn a brilliant red. Not all the flowers on this inflorescence were successfully pollinated and hence did not develop into fruits.
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Fig. 53. Ginseng fruits are drupes that comprise two carpels; each will produce one seed if the ovule has been fertilized. The two stones (each containing a seed) are dispersed while the embryos are still immature. They must undergo two cold periods, separated by a warm period, before germinating a year and a half after dispersal.



In spite of the stringent laws in place to protect ginseng, the lure of quick cash entices some harvesters (variously known as ’sangers, ’sang hunters, or diggers) to disregard the rules and dig plants that do not meet the minimum size standards (having at least three leaves), or dig out of season, or on public lands, or on private lands without permission. Even in national parks it is difficult to patrol such wild areas, and, thus, many poachers are not caught. Illegitimate diggers know where to look for optimal ginseng habitat and often keep their eye on their secret localities for years until the plants are ready to harvest, which, many times, is done in the dark of night. Catching poachers is difficult, and arrests are few, making illegal harvesting worth the risk for many. Indeed, when I returned to the site on private land where I took many of these photos at the end of the season, much of the mature ginseng had been poached (fig. 54). In 2005, the U. S. Fish and Wildlife Service reported that close to 15 million ginseng plants had been harvested from the wild in the prior year—not including the illegally harvested plants that were sold “under the radar.” Not only are such large harvests unsustainable, but by leaving very few populations untouched and widely scattered in the wild, inbreeding can result, leading to a decline in species vigor.

While American ginseng is easy to collect, it is slow growing, taking from 5 to 10 years before the plant reaches a size that bears a root worth harvesting. The price of a 6–10-year-old American ginseng root can reach $500–$1000 (the price for dried wild root, which is about one-third the weight of freshly harvested root), making it an attractive means of supplementing income, especially in financially depressed regions like the Appalachians. The knowledgeable buyer can tell wild-harvested from cultivated ginseng with ease. The older, wild American ginseng is darker, and more branched, contorted, and wrinkled than cultivated ginseng. Scars can be counted showing where each year’s stalk was once attached, allowing the buyer to estimate how old the plant was when harvested.
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Fig. 54. This area of forest is the same as that shown in fig. 45. Note that the maidenhair ferns are still present, but all the ginseng plants have been poached from the area. This photo was taken in early September of the same year that fig. 45 was taken in June.



This forest-grown botanical requires no maintenance, only patience and secrecy to keep the site from being poached by another digger.

By the early 1800s, as American ginseng became more and more difficult to find in the wild, methods of cultivating the species were developed in an attempt to meet the growing demand for the root. Field cultivation of ginseng began in upstate New York in the 1880s. American ginseng requires canopy shade (at least 70%) in order to grow. George Stanton from the Elmira/Cortlandt area is credited with first realizing that shade was the key to successful ginseng cultivation.

Ginseng farmers now can purchase stratified seed (seed that has already been through the required cold-warm-cold cycle needed to break dormancy), but the cost for good quality seed may be in excess of $100 per pound. The easiest method of cultivating ginseng, termed “simulated wild,” mimics the natural growing conditions of wild ginseng, with the exception that the seeds have been purchased and manually sown in forests with habitat similar to that of native ginseng. The natural cover of leaves is raked up, the seeds scattered and lightly covered with soil, and the leaves raked back over the planting area. The “crop” requires no further care until harvest time. Seeds must not be planted too closely together in order to prevent the spread of pathogens that may attack the plants. Some seeds fall prey to small mammals, and a root-rot fungus, Phytophora, can be a problem for ginseng, especially in wet years. The foliage of ginseng plants is sometimes eaten by slugs, turkeys, and white-tailed deer (fig. 55). In many cases deer eat the fruits as well as the leaves. A study to determine whether deer might disperse the seeds at some distance from where they were eaten found that the seeds in the deer’s fecal pellets were no longer intact (and thus not viable). Protective fencing is not used to protect the simulated wild grown areas not only because of its expense but also because of the fear that fencing would alert poachers to the presence of something worthy of protection. Ginseng grown in this way brings a higher price than the farm-grown product. Ginseng is one of the most valuable nontimber forest crops, more so than many trees.

More labor intensive is a method called “woods cultivated.” In this case, actual tilled beds are created in naturally shaded areas, but not necessarily typical ginseng forest, and maintained by weeding during the first few years. The roots are generally harvested after 6–9 years. They are considered less valuable than either strictly wild or “cultivated wild” roots.

To grow ginseng in an open field environment requires shading the crop artificially with black shade cloth. Fertilizer is necessary because of the lack of rich humus normally found in typical ginseng forest habitat. Closely grown plants are more prone to fungal disease and other pathogens and, therefore, must be sprayed several times a season. Cultivation of ginseng is expensive and prone to losses due to unusual weather events (late snowfalls, hail, etc.), prompting the farmers to harvest their crops after just three or four years. Plants grow more quickly under these standardized conditions, but the roots are more uniform, tending to look like small, whitish carrots rather than wizened, little old men. Accordingly, field-grown ginseng roots fetch only about $20 per dried pound, a fraction of the price of the wild ginseng. American ginseng farming was negatively impacted when the Chinese began farming cultivated ginseng. Farming became a necessity in China, since many of their ginseng-producing forests had been logged, depriving the ginseng of the shade needed to thrive. Given the lower cost of labor in China, the American market was unable to compete. Yet, some ginseng farms (including one of 1000 acres) still exist in Marathon County, north of Wausau, Wisconsin, where more than 90% of ginseng farmed in the United States is grown. More than 300 tons of ginseng roots were exported to Hong Kong in 2000.

Whole, dried ginseng root can be purchased in the United States today in Chinese markets (fig. 56), but most Americans buy packaged products containing ginseng in liquid or powdered form in health food stores, pharmacies, and supermarkets. It has become one of the most popular herbal supplements in the United States and in Europe. However, one study of these products has shown that 15% of them contained no ginseng at all, and 50% had less than 2% ginsenosides. In addition, many were contaminated by pesticides or heavy metals. Caveat emptor.
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Fig. 55. Deer browse the leaves, and sometimes the inflorescence or infructescence, of ginseng, causing the plant to lose a year of reproductive potential. Even losing just its leaves (as seen here) is harmful to the plant, since it can no longer photosynthesize and store carbohydrates in its root (see also fig. 51).
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Fig. 56. In Chinese markets, such as this one in New York City’s Chinatown, ginseng roots can be purchased whole and dried, or in powdered or liquid form in various herbal preparations.
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