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Carving by a medicine man of Pacific northwest tribal ancestry in which
he depicts the “true nature of the devil’s club” (Oplopanax horridum) a
spider positioned in its roots above flowing water. Devil’s club grows in
moist forested areas in the Pacific Northwest into Canada and Alaska
and has great spiritual and medical importance to coastal aboriginal

peoples who use different parts of the plant for a variety of purposes.

“...the spider woman who makes no web to catch things. She defends
her house, above underground springs against unwanted visitors. If you
should go to visit her, sit and talk with her for a while, then she will not
shut up once she begins talking back. She is shy, yet has a lot to say if

you will listen.”

David Forlines, medicine man
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Although North American forests traditionally have been viewed as a source of wood and paper,
a variety of profitable products are being discovered that come not only from trees, but from
nonwoody plants, lichens, fungi, algae, and microorganisms. The northern temperate forests’
abundant biotic resources are being transformed into medicinals, botanicals, decoratives,
natural foods, and a host of other novel and useful products. These products are referred to as
secondary, specialty, special, or nontimber forest products. Consumer forces, social climate,
expanding global markets, and an increase in entrepreneurialism are contributing to a new
interest in developing these products as a viable economic option. Species diversity, a
biological attribute that contributes to the ecological stability of forests, takes on an economic
value to those sourcing or “biodiversity prospecting” for natural products. Consideration
should be given to how this diversity might contribute to stabilizing economies, particularly of
communities that have a vital relationship with forests. A totally integrated model of ecosystem
management or of sustainable forestry would include this kind of interaction.

The Sustainable Forestry Partnership and the College of Forestry at Oregon State University
along with the Pacific Northwest Research Station, and funded in part by the John D. and
Catherine T. MacArthur Foundation, presented a seminar series at Oregon State University,
Corvallis, Oregon, in the fall of 1995. The intent of the seminar series, “Special Forest
Products—Biodiversity Meets the Marketplace,” was to stimulate new and continuing dialogue
concerning future sustainability of forest resources as they evolve along with other societal and
economic trends into the 21st century. This proceedings is an outcome of the seminars given
by 11 experts who, with first-hand knowledge, offered new creative approaches for developing,
managing, and conserving nontimber forest resources.

Keywords: Special forest products, nontimber forest products, biodiversity, medicinal plants, CITES,

sustainable forestry, forest communities, forest management, American Indians, forest plants,
mushrooms.
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The Challenge of Increasing Human
Demands on Natural Systems

2

Nan C. Vance

USDA Forest Service

PNW Research Station
Forestry Sciences Laboratory
3200 Jefferson Way
Corvallis, OR 97331

North American forests traditionally and almost exclusively have been viewed
within the marketplace as a source of wood and paper products. But the
marketplace is changing; consumer forces, social climate, expanding global
markets, and an increase in entrepreneurism are contributing to a new interest
in developing other forest resources as viable economic options. A variety of
profitable products are being discovered that come not only from trees, but
from nonwoody plants, lichens, fungi, algae, and even microorganisms.

The northern temperate forests’ abundant biotic resources are being
transformed into medicinals, botanicals, decoratives, natural foods, and a host
of other novel and useful products. These products are referred to as
secondary, specialty, special, or nontimber forest products—names that
indicate wood or timber have been the norm and all other products coming
out of the forest are unusual. Ironically, the dominant use of forests for wood
and paper commodities is relatively recent in human history. The practice of
using forest resources to meet a variety of human needs and activities has
been around for a very long time. These uses, however, were not part of the
evolution into a major industry that dominated and defined the science and
practice of forestry.

Species diversity, comprising a vast number and combination of genes, is the
source of a wide variety of natural products. The economic importance of
biodiversity in medicinal product development is that it affords a greater
possibility of finding unique gene products. In fact, to the phytopharma-
ceutical industry, the exploration of tropical and temperate rain forests for
unique and potentially useful genomes is considered “biodiversity
prospecting.” The economic importance of species richness, i.e., biodiversity,
is well known in the field of natural products medicines; but in forestry,
biodiversity’s ecological value has been far more understood and accepted
than its economic value. Now, with the broadening commercial potential of a
greater number of forest species, managing for biodiversity as a sound
investment strategy may be more widely considered. How biodiversity can
accommodate a range of economic, social, and environmental benefits,
however, is an issue that needs more analysis and debate before any
conclusions can be drawn.

The unique qualities of organisms arose from their evolutionary response to
the varying demands of climate and topography. It is in their collective
adaptation to their respective environments that the form and function of a
particular ecosystem may be defined. Using ecosystems properly requires that
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this dynamic interaction of a variety of organisms with each other and their
surroundings be understood and weighed carefully. Interestingly, the
ecosystem approach to managing forested landscapes may have gained
acceptance at the very time economic diversification would require a systems
approach for managing not only biological diversity but diversity in resource
use as well.

Species diversity is a biological attribute that contributes to the ecological
stability of forests, but consideration should be given to how it might also
stabilize economies, particularly of communities that have a vital relationship
with forests. A totally integrated model of ecosystem management or of
sustainable forestry would include this kind of interaction, recognizing that
humankind has had a virtually unbroken relationship with wild plants and
animals throughout history. American Indians are a clear, but often
overlooked, reminder of that historical model.

Harvesting from the wild for commercial or personal purposes is widespread
and in many areas a multigenerational tradition in North American folk
culture. Although it may be commonplace in rural communities, the contri-
bution of these small commercial activities to the United States, much less
global, economy has received little attention. But interest in wildcrafting for a
variety of forest products has increased rapidly in just a few years. The end-
user may be interested because a product is “natural” or environmentally
friendly, and the harvester or landowner, because of the independence it is
perceived to bring. The expanding marketplace is transforming this economic
landscape of small, entrepreneurial enterprises into more capitalized ventures
where large volumes of raw material are transported long distances for
processing and sales. What the consequences of these inroads into the
smaller, local commercial trade and communities will be, is unknown.

As commercial trade in these forest products increases in scope and
complexity, so do the issues. Several revolve around accessibility and are
subject to different implications and conflicting interpretations. Nontimber
resources may be renewable or sustainable, but they are limited, provoking
competition for access. On public lands, legal access is attained by
contractual agreements and permitting. But competitively awarded contracts
may favor high volume and low overhead at the expense of stewardship, and
permits are often perceived to be issued arbitrarily. Regulatory denial of
access to local, customary harvesters who are likely to have a vested interest
in sustainability, versus harvesters brought in by a distant contractor, can be
contentious. Access, as with other issues, is subject to cultural as well as legal
interpretation. Collecting species traditionally important in the cultures of
American Indians is a sovereign rights issue manifested in the rising number
of treaty rights violations being adjudicated in the courts. Information
acquired by researchers, developers, and policymakers and decisionmakers
may be an access issue of rights to intellectual property.

In this proceedings, experts with first-hand knowledge and often deep,
personal involvement explore these and other issues. The issues do not lend
themselves to easy solutions. Nevertheless, in an era when ecosystem-based
management and sustainable forestry concepts are being tested, it is important
that these forest resource issues be confronted and understood.

The Challenge of Increasing Human Demands on Natural Systems
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The Seminar Series and Speakers
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In 1995, the newly formed Sustainable Forestry Partnership at Oregon State
University was ready to support an examination of emerging issues in forest
resource sustainability. To meet that goal and launch their sponsorship of
seminars and colloquia, no topic seemed more appropriate and intriguing
than special forest products. Nowhere was this topic more relevant and
immediate than in the Pacific Northwest. Oregon State University offered an
ideal center for the experts and the experienced to bring before students and
the public the range of viewpoints, knowledge, and understanding presented
here. It was through the collaboration of the Sustainable Forestry Partnership
with the College of Forestry and the Pacific Northwest Research Station, and
funded in part by the John D. and Catherine T. MacArthur Foundation, that
the seminar series was presented in the fall of 1995. The intent of the
seminar series, “Special Forest Products—Biodiversity Meets the Marketplace,”
was to stimulate new and continuing dialogue about the future sustainability
of forest resources as they evolve along with society into the next century.

Among the information presented by the 11 invited speakers were singular
insights and new, creative approaches for developing, managing, and
conserving these resources. As each viewpoint is considered, it isn’'t until the
last speaker is heard, or the last paper read, that the full social, economic, and
ecological ramifications of exploiting species diversity in forests can be fully
understood.

Catherine M. Mater, a principal and vice president with Mater Engineering
Ltd. in Corvallis, Oregon, opened the seminar series by introducing the
widening economic choices in forest products and the diverse markets and
consumer forces that shape these economies. Ms. Mater has been consulted
extensively for her unique expertise in identifying marketing opportunities and
developing marketing strategies for domestic and international trade in special
forest products. Ms. Mater, drawing from her own studies and interviews,
suggested that income opportunities are limited, in part, by limited
knowledge, regulatory constraints and issues related to operations, and the
challenge for communities, industry, and resource managers is in addressing
these concerns.

One of the largest markets and industries emerging from special forest
products is the multibillion dollar medicinal-herbal market. Steven Foster,
author, photographer, editor, and expert in medicinal and aromatic plants,
draws on more than 21 years of experience in economic botany in his
discussion of medicinal plants from the wild and how they are being
harvested, marketed, and grown in cultivation. Mr. Foster focuses on
important North American plants, sharing his expertise on many species
native to U.S. forests including Echinacea, reputed to be the most widely
used botanical in the United States.
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Keith A. Blatner is a leading authority on regional markets in floral greens,
boughs, and mushrooms and co-author of several seminal articles on special
forest products in the northwestern United States. Associate professor in the
Department of Natural Resource Sciences at Washington State University, Dr.
Blatner describes how the regional economy and markets in floral greens and
edible mushrooms are evolving, and adds an international perspective by
relating his impressions from a recent trip to Russia.

The entrepreneur in special forest products is represented by James R. Freed,
an extension professor in forest marketing at Washington State University and
consultant to the USDA Forest Service on the Olympic National Forest, with
more than 20 years’ experience in marketing forest-based products. Mr.
Freed, whose focus is land management, new markets, value-added strategies,
and information-sharing systems, points out the rapid changes in forest-based
communities and the constraints and opportunities for new kinds of
economic development. Sharing the discussion with Jim Freed is John R.
Davis, special forest products coordinator at the Zigzag Ranger District,
Mount Hood National Forest. Mr. Davis describes what it is like to manage a
busy urban forest for a variety of forest products ranging from mushrooms to
Christmas tree boughs. Mr. Davis has 20 years of experience in forestry,
silviculture, and forest ecology and has spent 10 years as a specialist in special
forest products, writing silvicultural prescriptions to optimize the management
of multiple forest plant resources. Based on his experience, Mr. Davis
describes ways forest managers can integrate this kind of multiple resource
management into a cohesive forest management strategy.

In posing the question “Where are the pickers?” social anthropologist
Thomas Love suggests that the shifting paradigm in forestry is real and that
academia is not leading the shift. Dr. Love and graduate student Eric Jones
illustrate the emergence of special forest products’ legitimacy in competing
uses of forests with their experience and research in mushroom harvesting in
the Pacific Northwest. Dr. Love has applied his professional experience in
anthropology and cultural ecology and his interest in tropical and temperate
forests to examine the effects of global processes on local communities. A
Fulbright scholarship led Dr. Love, currently associate professor in the
Department of Sociology and Anthropology at Linfield College in Oregon,
into special forest products 8 years ago.

Lynn Jungwirth, executive director of the Watershed Research and Training
Center in Hayfork, California, and Beverly A. Brown, author and coordinator
of the Jefferson Center for Education and Research in Grants Pass, Oregon,
strongly argue that academia and policymakers are out of touch with the
dynamics of timber-based communities facing change. Both are leaders in
promoting community-based strategies for solving forest resource problems.
Mrs. Jungwirth describes the problems facing such a community and how it
strives to survive when it has been cut off from its major source of income.
Ms. Brown focuses on co-management schemes addressing multicultural
conflicts. Both speakers suggest that there are novel opportunities for creating
new models for using and maintaining forests, and that most of the
innovation is coming from those in communities who face the problems daily.

The Challenge of Increasing Human Demands on Natural Systems
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Another voice seldom heard in the old paradigm is that of indigenous people.
In that paradigm, American Indians were inconsequential to shaping forest and
prairie ecosystems. But these people have a long history of knowledge of, and
a utilitarian as well as spiritual intimacy with, their natural surroundings. They
were far more active in influencing the productivity of the landscape than has
been generally acknowledged by scholars, scientists, or practitioners of forest
management. Dennis Martinez is a board member and policy chair of the
Society for Ecological Restoration, Takelma Inter-tribal Project member, and
activist and advocate for indigenous people’s rights to resources. Mr. Martinez
introduces a model of indigenous people’s involvement in sustainable harvest
issues and land-stewardship practices, and suggests that an optimal model of
management is co-management using and integrating the approaches and
ethics that were sustainable for American Indians for thousands of years.

Anthropologist Jason W. Clay has focused much of his research on interna-
tional models of conservation and product-led community development, and
presents them here as instructive and relevant to the United States. Dr. Clay is
executive director of Rights & Resources and senior fellow at the World
Wildlife Fund (WWF), and the author of 6 books and more than 200 articles
on human and resource rights, indigenous peoples, peasant agriculture, and
the relations between world systems and local production, nutrition, and
development. Dr. Clay also founded Cultural Survival Enterprises and directed
its efforts to generate income for forest residents in North, Central, and South
America, Africa, and Asia by marketing their nontimber products in North
America and Europe. Dr. Clay presents many of his experiences from “in the
field” to develop the theme of stakeholder communities in forested lands
involved in using co-management schemes to monitor resources, reduce illegal
harvest, address multicultural conflicts, and achieve equitable access to forest
resources.

Chris Robbins, an analyst with TRAFFIC USA, a joint network of WWF and
the World Conservation Union (IUCN) in Washington, DC, describes the
global consequences of increasing international trade in plants and animals, and
the role of the international community in controlling illegal trade by using the
Convention of International Trade in Endangered Species of Wild Fauna and
Flora (CITES) as its most comprehensive tool. Mr. Robbins uses trade in
medicinal plants and animals to describe the issues that should be addressed to
protect species viability and sustainability and recommends steps the interna-
tional community should take for maintaining biodiversity into the future.

Nan C. Vance



Devil’s Club—
medicinal plant of
Pacific Northwest
tribes
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Consumer trends, market
opportunities, and new approaches
to sustainable development of
special forest products

8

Catherine M. Mater

Vice President, Mater Engineering Ltd.
101 SW Western Blvd.

Corvallis, OR 97333

t is always a pleasure to talk about one of my favorite subjects—how an

engineer in the wood-products industry comes full circle, talking not
just about the wood-products industry, but the forest-products industry. We
need to begin grappling with the issues involved with the whole concept of
sustainable forest management practices and special forest products—what
the problems are, the perceptions, the misperceptions, and the practices we
should look at. 1 want to challenge you to think outside the bounds of a
single perspective.

It’s not just about being a part of a company’s extraction process, thinking you
have to live within the parameters of what a logging or harvesting company
thinks about. Rather, it’s about understanding the connections between the
resource base, the producers, the wholesalers, the resellers, and the end users;
and further, understanding how to affect decisionmaking up and down the line
in terms of sustainable resource management as well as sustainable economic
development. In a nutshell, that’s what this is all about.

With a world economy and a limited world resource base, we need to learn to
maximize the resources available for use—not just working and thinking as in
the past about how to sustain and use our traditional resources, but looking
well beyond that to find solutions that help many different cultures, local
economies, and local ecosystems. Let me tell you what | see happening now
within the United States and in many other parts of the world.

The Resource and Manufacturing Mandates (see box next page) were
assembled in 1994, but I just returned from consulting with the World
Resources Institute, and these same mandates are still clearly important. They
are on the radar screens of many countries throughout the world. There are
correlations between the wood products side of the equation and the
nonwood products, or special forest products, side that begin to make sense.
Clearly a mandate from communities up to the Federal Government is to
move from thinking about commaodities to value-added products. But the
challenge is to move from value-added to finished products. In other words,
resources should bring maximum benefits for the whole community—for
those who have taken stewardship of those resources—rather than being
shipped off to where somebody else gains the value and the economic base.

Using material waste to make products generates profits and benefits

civilizations and people. But not only can we take biomass and waste stream
conversion to finished products, we can also employ unused and under-
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Resource and Manufacturing Mandates (Mater 1994)

Manufacturing:
* Move from value-added to finished product
(ready for consumer use).
e Convert biomass and “waste” stream to finished product.
< Employ unused and/or underutilized species in product
development (and new technologies).
e Develop Vertically-Integrated Products (VIP).
Resources:
* Manage fully forest ecosystems (sustainable resources and
development).
< Pay attention to non-wood-based products from the forest (special
forest products).
e Move to value-added product development for special forest
products.

utilized species and work on product development. A corollary to that goal is
the use of new technologies. I'll show you some examples we have found not
only on the special forest products side, but also some cases where we were
able to readapt that technology for the wood-based side—what | call vertically
integrated product development. Resources and products would now be
managed not just to provide the consumer with a product, but rather to
provide a solution that may have multiple products integrated within it for the
consumer’s benefit. Learning how to put it all together is difficult.

“Full forest ecosystem management, sustainable resources, and development” —
these are clearly the mandates, not only in the United States, but also in
many other countries. This is tough for people trained to think only about
managing trees. Many other products managed with those trees are not only
equal, but in many cases more valuable on an annual cash-flow basis than the
trees or wood.

It’s interesting the misperceptions, [the] differing opinions. Most people
think special forest products—floral greens, that sort of thing—are pretty small
stuff. But documented values are very conservative. Only a fraction of the
resources from public and private forest lands are
reported. What is reported gives some indication
of increases in demand. Although quantities sold
fluctuate from year to year, the record of receipts
to the Bureau of Land Management (BLM) in
Oregon and Washington show remarkable
increases in sales between 1993 and 1995 for
several key products. Bough sales increased 143
percent from about 0.51 million pounds in 1993
to more than 1.24 million pounds in 1995. Moss
sales increased almost 660 percent from 27,000
pounds in 1993 to 205,000 pounds in 1995.
For evergreens, like salal (Gaultheria shallon) and
oregongrape (Berberis nervosa), sales increased

Salal
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from 16,000 pounds in 1993 to 89,000 pounds in 1995. Beargrass
(Xerophyllum tenax) sales increased from 0.656 million bunches in 1993 to
approximately 1 million bunches in 1995.

Other countries understand the economic value of these products we think of
as brush and scrub in the forest—they are the ones capturing the value and
extracting that value from our forest systems. And it’s happening right under
our noses. Beargrass is such an important product in the floral industry [that]
the Netherlands, a global leader in the industry, imported whole plants for
cultivation in their country.

In Montana, devil’s club (Oplopanax horridum) is the albatross of the loggers’
existence. It is a nasty plant. But folks in Montana wanted to know whether
something could be done with devil’s club, and we found out about some
new research on extracting an insulin substitute for diabetics from the dried
plants. Similarly, Russian wood-products specialists have extracted an
interesting oil called roprene from Siberian fir (Abies sibirica) needles that may
turn out to be the newest prescription for arthritis.

| see these important special oils and extracts as “quality-of-life issues:.” If not
cancer or heart conditions or HIV, they may be effective for Alzheimer’s
disease, arthritis, hearing loss, sight loss—conditions that affect the overall
quality of life for many people in the world.

Kudzu (Pueraria lobata), an introduced plant gone wild, grows in the South
and Hawaii and sucks the life out of everything. But scientists did research
on kudzu, and brought golden Siberian hamsters to drink its extract. Golden
Siberian hamsters will drink alcohol over water any day. They love it—they
have a serious alcohol problem. Treatment with kudzu extract reduced their
alcoholism rate by 90 percent. So again we take a basic weed, a scourge of
the earth, and reverse the equation to ask whether this weed may hold
unusual opportunities. (I still think there must be something in tar weed, but
| haven't found out what it is yet.)

Certainly we’re seeing significant changes, even with traditional treatments. |
can tell you from being on the Foundation for Medical Excellence and on the
Board of Medical Examiners, there are direct applications of traditional
medicines that include substituting valerian (Valeriana spp.) root extracts for
prescription drugs such as Valium. There are big opportunities in these areas.

Hemp (Cannabis spp.) is an interesting product, though not for the reason
you think! I'm talking about nonnarcotic hemp, the stalk and the head,
whose fibers can be very effective in composite board manufacturing. Hemp
has about 400 percent the strength factor of many of the wood fibers we
currently use. But interestingly enough, researchers in California have found
that a component of the residual biomass is an excellent dietary product for
aiding fat cell breakdown. So, again, there are interesting applications.

Echinacea is widely utilized in homeopathic or naturopathic treatment. It is

one of the big botanicals used throughout the world and is being examined
through new research. In California, the plant is being used as an

Catherine M. Mater



enhancement to the immune system of race horses. As another example,
right here in Corvallis, Oregon, a new beer beverage containing ginseng is
being developed. So there are lots of unusual opportunities for using plants
from forest systems throughout the United States and the world.

| would pay attention to natural product sales. With many of the non-wood-
based products coming out of forests in the United States, we see new direct
processing facilities servicing many of these natural product industries. Table 1
shows the increase in growth overall, a growth rate of nearly 23 percent in the

TABLE 1. Natural product retail sales

and increases in 1993 and 1994

1993 1994
Sales Increase Sales Increase

(billion $) (%) (billion $) (%)
Natural/Health
Food Stores 4.21 17.0 5.09 21.0
Health Food
Chains 0.82 23.0 1.01 23.0
Mass Market 1.17 14.0 1.45 24.0
Total Sales 6.20 18.0 7.55 22.7

United States. Knowing where people are buying these products affects the
ability to penetrate markets. The biggest increases are in mass markets and
health food chains. We are talking billions of dollars here. In 1992, sales
were about $922 million. By 1994, they were over $7 billion.

In the United States, nonconventional botanicals and medicinals are less likely
to be purchased over the counter than in many other countries where using
these products is standard practice (Table 2). The worldwide rate of growth
for herbal medicine outstripped the average growth of over-the-counter
medicine sales between 1986 and 1990.

TABLE 2. Value and growth of leading markets for herbal

medications (1992 Sales)

Value Growth
Country (million $) (%)
Canada 84 +5
France 144 +10
Germany 1,800 +6
Great Britain 120 +6
United States 970 +13-15

Consumer trends | 11



Going back to misperceptions, when most people hear “natural health
products” they say, “Oh, yes, organic foods.” But there are differences
between natural health foods and organic foods in terms of acceptance on
U.S. and worldwide markets. Natural product sales in 1994 were about $7.5
billion, whereas organic food sales totaled only $2.3 billion about 3 percent
of the total food sales (Figure 1).

FIGURE 1. Sales histories in organic foods and natural

products from 1980 through 1994.

8
%

=6

(@]

[m)

(T

54

[7p]

c

s
=2

=

O Jrda 000

1980 1989 1990 1991 1992 1993 1994

Growth in natural products corresponds with alternative health care. A
survey of retailers conducted by Natural Food Merchandiser indicates that
homeopathic products are growing faster than personal care products, sports
fitness, fresh meats, and eco-labeled cleaners (Figure 2).

FIGURE 2. Percent of retailers in 1994 who rated product

sales growth as high.
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Dr. David Eisenberg, a medical researcher at Harvard University, was so taken
with this transition by American patients to using unconventional forms of
treatment, that he conducted a study evaluating conventional versus nonconven-
tional medical treatments used by Americans across the country. In his report in
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the 1993 New England Journal of Medicine, he concluded that about 67 percent
of those surveyed used nonconventional medicinals for illnesses, including
valerian root for stress relief, dandelion (Taraxacum officinale) root for weight
reduction, and all kinds of nonconventional botanical treatments for illness.
More than 33 percent of the respondents reported that they not only used these
products, but saw providers of nonconventional medical treatment for illness.

Research on herbs, botanicals, and traditional medicine

published by the New England Journal of Medicine, and based on a 1990 survey of Americans
across the United States:

< 1 in 3 Americans reported using at least one alternative medical therapy
to treat serious or bothersome medical problems;

< A majority used alternative therapies for chronic rather than life-
threatening medical conditions.

< Alternative therapies for cancer and HIV accounted for less than 3 percent.

« Americans made 425 million visits to providers of alternative medicine in
1990, exceeding the 338 million visits to primary care physicians during
that same year.

« Out-of-pocket expenses for alternative medicine were $10.3 billion,
compared to $12.8 billion for all hospitalizations in the United States
during that year.

Last year Dr. Eisenberg set up the first center for alternative medicine at
Harvard Medical Research Institute. This and other centers of alternative
medicine are conducting clinical trials on herbal medicines found in forests
and used throughout the world. This research is being supported by the
Office of Alternative Medicine established in 1991 by the National Institutes
of Health (NIH).

For the floral industry, I’'m going to give some examples of market demand
from cases | have worked with in the United States. One example is the silk
tree market (Table 3). The term “permanent” in this case means “preserved”

TABLE 3. 1992 sales of products in the silk tree floral
industry and their approximate percentage

increase over 1991 sales.

1992 Sales Increase
Category (million $) (%)
Permanent Trees 112.4 65
Permanent Foliage 108.9 62
Containers, Ribbon,
and Accessories 1,619.0 66

Consumer trends
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either by submersion or a systemic process of preserving to give a permanent
natural product. So when we say “permanent trees,” we don’t mean Christmas
trees, but those real-life trees with silk leaves that are now sold throughout the
world. It’s the real wood and bark from the tops of trees that are usually left in
the forest, converted into permanent trees and foliage. Again, growth rates
show tremendous possibilities. Key market areas within the United States are
the Midwest (23 percent), the Southwest (17 percent), and the South (16
percent), with Canada at 6 percent and offshore markets, 16 percent.

Xeriscaping refers to using plants from natural areas that require less water
and less maintenance. Look at salal, for example, and sword fern (Polystichum
munitum) that grow in the Pacific Northwest. In conducting research for the
Willamette National Forest in 1992, the first such special forest products
study in the United States, we interviewed nurseries across the Pacific
Northwest to find out the demand for those kinds of plants.

Xeriscape

14

Adapted from the term “Xeric,” meaning ““of or adapted to a dry
environment.”
= Xeriscape was created in Colorado in 1978. Today, more than
40 States have initiated statewide xeriscape projects. In 1991,
Florida enacted the Nation’s first statewide xeriscape law.

Why xeriscape?
e 50 percent decrease in yard maintenance costs.
 Elimination of weak, unadapted plants.
e More efficient watering techniques.
e Result: Native plants are ““hot™ products.

We found the demand was so great that some nurseries had a 2- to 3-year
lead time for providing customers with plants from our forests—salal, sword
fern, evergreen huckleberry (Vaccinium ovatum), Oregon grape.

Across the United States, the demand for native species for natural
landscaping is creating a unique market opportunity. This demand also
affords unusual opportunities for managing those forest resources.

Had you asked me about special forest products 4 or 5 years ago, | would
have said there was nothing to consider—I was accustomed to dealing in

large dollars in the wood-products industry, and that would have been the
end of the conversation.

But with the coming of the spotted owl crisis, the U.S. Forest Service asked us
to evaluate, within a 50-mile radius of Sweet Home, Oregon, other opportu-
nities in the Willamette National Forest for this very devastated
timber-impacted community, which was basically shut down because of the
limitations due to the spotted owl (Mater Engineering 1992).
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When we got that contract, | assumed this was going to be a slam dunk. 1
would be in and out with nothing to report. But that was the project that
made me look not just at the wood-products industry, but at the forest-
products industry, and it did so for these reasons.

We looked at whether there were substantial markets for the processing of
special forest products. In this case we started with 40 forest species and
brought the list down to 4 fresh species sold in the international floral
markets—salal, huckleberry, sword fern, and beargrass. My original
perception was that this was an extremely small business; we would not have
to mess with this very much.

In fact, our research showed that the estimated worldwide sales during 1991
for those species was approximately $72 million. The average domestic
monthly sales increase during that period was 3 percent for salal, 18 percent
for huckleberry, 28 percent for sword fern, and 19 percent for beargrass.
Earlier | talked about beargrass having been extracted from our forest systems
and now growing in plantations elsewhere in the world. When we’re talking
about $72 million for just these species, then | can tell a landowner in a wood-
based forest products industry about agroforestry management practices. You
would be surprised to know some of the big companies that are engaged in
both the wood-based and non-wood-based side of the equation.

Can the processing of special forest products create jobs in a rural area? This

is a big issue in terms of impact on community-based economies. It is an

important consideration not only in the United States, but in many other

parts of the world. The perception is that processing of special forest

products supports only jobs at below minimum wage for transient

populations. Future speakers in this series will be talking about just those

people and their jobs and wages. In our research and primary interviews with  Examples of floral
buyers, we found there is a much larger market for these products products

than there are people to satisfy it—just the opposite of our
expectations.

The Sweet Home project was a very small project based on
conservative equations and valuations. For that project we
recommended a processing plant that would employ 14 full-time
and 2 seasonal workers at family wages, a base rate of $8.50 an
hour plus a 30-percent multiplier on the base rate. There would
also be 114 foraging positions annually, with annual incomes up
to $24,000 or more, depending on the picker’s experience. This
is quite different from what most people understand those
opportunities to be.

Can the processing of special forest products be an income-
generating business? In other words, can it be bankable? Does
it make good business sense? My perception, like most
people’s, was that these operations tend to be ma-and-pa
operations, and indeed they do. But they don’t need to be,
which is the point we’re trying to make, though it is difficult to
overcome the mindset of those involved in the special forest
products industry.
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Using very conservative values, we predicted that the processing plant outside
Sweet Home could be making about $2.3 million in annual sales, a $94,000
before-tax profit, a 21-percent return on investment. Again, these are very
conservative estimates.

For the SFP processing plant in Sweet Home, we recommended annual
harvest levels be only 2.5 percent of estimated annual volume available in
study area. A 2-year harvesting rotation program was recommended to ensure
sustainable volumes, protect surrounding species, and produce marketable
product characteristics.

And this is the killer in many cases; the Forest Service has no idea how much
is really leaving their forests. But with this one processing plant, the Forest
Service could be garnering $80,000 in annual permit fees based on their
current fee structure.

The big question is not only whether the industry is sustainable from an
economic standpoint, but whether the resource itself can be sustained. Do
we have good science on the harvesting and regenerative sustainability of
those species? Is the ecosystem sustainable? For the species we looked at,
the answer seemed to be yes. We asked the question: “Can foraging special
forest products be an environmentally sound practice?” There is a perception
that lands will be “picked clean,” reducing the sustainability of special forest
products and damaging other surrounding species.

We also recommended appropriate harvest rotations that would preserve
these species for future generations. With salal, scientists at Oregon State
University found that harvesting the plant correctly would actually increase its
growth. Now, that’s a funny story because | went full circle. | looked across
the United States for someone studying regeneration of salal for market value
generation, and nobody was doing it. And finally somebody said, “Well, why
don't you look in your own backyard? Maybe OSU is doing some research.”
Sure enough, they were. The College of Forestry had salal plots already set
up. And why were they looking at salal growth and regeneration? They were
looking for ways to kill it. This was an interesting circle, seeing whether there
might be trade-offs in appropriate forest management for products outside the
traditional wood-based industry.

People planning to move into project development need to make sure there is
good science and good methodology behind the research they are looking at.
One approach for project development, which | have used in eight different
States and two Canadian Provinces, provides a task-oriented basis for looking
at methodologies for research. The plan suggests verifying location, use, and
product potential of the species being looked at, as well as evaluating market
potential.

No research begins to document market potential. The only way to get
reliable information is to make that primary connection to interview people in
the business, to go out into the industry or the field and work with those
people. From a banking standpoint, good investment is necessary for anyone
moving into this arena. Many public and private investors—some corporate
and many private—are providing dollars to make these projects happen.
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Setting up a special forest products project—Tasks:

1. Verify species, location, and use, and determine product potential.
2. Evaluate market opportunities.

3. Evaluate appropriate harvest methods, management policies, environmental
considerations, and administrative issues associated with harvesting.

4. Evaluate cashflow needed for establishment of a processing facility.

5. Identify potential investors and funding levels needed for establishment of
pilot processing plant.

6. Develop action plan for project implementation.
7. ldentify areas of value-added potential for targeted species.
8. Identify areas where follow-up research is needed.

Last year, | was involved in an unusual project, the first of its kind in Canada.
It was a joint contract between Weyerhaeuser of Canada and the Canadian
Forest Service, encompassing all the timber-licensed holding areas in
Saskatchewan (Mater Engineering 1993d). Weyerhaeuser initiated this study,
looking at the non-wood-based species used by native people in communities
in timber-licensed areas who actually live off many of those resources. Almost
all the wood Weyerhaeuser takes is of small diameter, so it’s used for pulp and
paper. Yet they were ruining other species without any consideration for the
lives they were affecting.

They initiated this study on non-wood-species in order to establish better
connections before harvesting, so people in the communities could have
access to those resources. As a part of that project, | divided the species into
three categories.

The first included species with immediate market potential that appeared to
be abundant in the study area—that is, species with immediate market
demand and good volume. The second category was species with market
potential, but unknown volume. That was a red flag to me. Without good
science, it’s impossible to know the volume capability of a species; it has to
be in a different category even though it has market potential. The third
category was species with aesthetic or botanical characteristics that needed
evaluation as new products.

Category One Species:
Species that appear to be in abundance in the study area and holding
immediate market potential

Category Two Species:
Species that appear to hold market potential but lack volume
verification in the field

Category Three Species:
Species that hold aesthetic and/or botanical characteristics that
suggest evaluation for new product development to service domestic
and offshore markets

Consumer trends
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There was a surprise product for us in Saskatchewan. We were fascinated by
the Saskatchewan pitcher plant (Sarracenia purpurea). In the United States,
Sarracenia leucophylla is a lovely elongated white plant with green veins
running through it. It is dried and used extensively in the international floral
industry. It has been overharvested, especially in the South.

We were intrigued with Sarracenia purpurea in Canada because it was on the
endangered species list. | was also interested in the way it looked. It had the
same configuration as the southern plants except that it was green with red
veins. We wondered whether there were endangered species that could be
regenerated in native soils, reintroduced into natural forest systems, and hold
market potential for people in local communities. We contacted Knud
Nielsen, one of the largest international floral wholesalers in the world, about
Sarracenia purpurea. We asked whether this plant, if dried correctly, would be
of interest as a substitute for the southern Sarracenia. Nielsen was just buying
land to increase Sarracenia yields by 25 to 30 percent. He was intrigued with
the Canadian plants; if cultivation and processing could be done correctly, his
company would be interested in a first-year purchase of 500,000 stems, with
increases to a million stems annually.

So now we are examining the possibility of reintroducing an endangered
species to natural forest systems. At the same time, this creates an
opportunity to establish new business developments. This is an interesting
twist on sustainable resources and sustainable development. These are the
kinds of creative options we are continually looking for.

Weyerhaeuser and the Canadian Forest Service in Saskatchewan were
interested in using forest biomass, in this case balsam fir (Abies balsamea) and
jack pine (Pinus banksiana) needles, for extracting oil. We also looked at
tamarack (Larix laricina) and white spruce (Picea glauca) and black spruce
(Picea mariana).

Oils/Extractions from Saskatchewan species

18

= Best opportunities involve balsam fir and jack pine for oil extracts from
needles, and sap or resin extracts from tree.

= Estimated biomass (needle) volume in study area is projected to be 500,000
cubic meters annually, or approximately 320,000 pounds of oil extract per
month.

= QOil grade tests are currently being conducted to determine quality of oil
extracted from species in study area. Results still pending.

= Product possibilities are in the fragrance, perfume, soap, and shampoo
industries.

e Further technical and market research is planned on oils extracted from
tamarack and white and black spruce.

Research in Canada suggested that the fragrance and perfume industries
require a very high absolute grade of oil. We found out that the quality of oil
extracted varies. It is a very fickle industry. Nonetheless, there is enough
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biomass to yield approximately 320,000 pounds of oil per month. They’re on
their third oil extraction operation in this region now.

One thing | try to do is let people I’'m working with know, based on the
research and interviews we conduct, how much they are losing according to
what buyers would be willing to pay for products right now. In the
Saskatchewan case, well over, US$1.5 million of immediate income was lost
because no one knew how to use the resources they had available.

Minor products in Saskatchewan were far from equilibrium in terms of supply
and demand (Table 4). The best product opportunities for Saskatchewan
species have immediate income opportunity of more than US$1.5 million
based on the baseline interviews conducted. Annual usage of peat and sheet
moss was 330,000 pounds, but the immediate additional demand was
another 181,000 pounds, which translated into a current lost income of
about $223,000. For branches with no foliage, there was an unfilled demand
of 1.4 million branches, with an income loss of $224,000, and for preserved
branches with foliage, a 455,000 branch demand and an income loss of $414,000.
Buyers also would have bought 41,600 tree tops (poles only) for $52,000.

TABLE 4. Product opportunities for Saskatchewan species
based on usage, demand, and potential income in

U.S. dollars.
Potential
Annual Additional  Additional
Sales Usage Demand Income
Product Unit (1000°s) (1000s) (1000’s $)
Mosses Pounds 330.2 181.0 222.65
Branches (no foliage) Branches 2,400.0 1,400.0 224.00
Branches (wi/foliage) Branches 617.4 455.0 413.64
Tree Tops (poles only)  Tops 280.1 41.6 52.00
Ground Pine Pounds  4,641.5 530.0 662.50
Birch Bark Flats Sq. Ft. unknown 62,000" unknown

1Plus an additional 2,776 cases of bark

The little ground pine, Lycopodium, has a surprising demand in the European
markets. The unfilled demand for over 530,000 pounds could have brought
in almost $663,000. And Hong Kong would have bought 62,000 square feet
of birch bark flats (flattened birch bark cut into 2 by 2’s and used in the
international floral industry for basketmaking) (Table 4).

We also completed a process evaluation in 1993 in Missouri (Mater
Engineering 1993b). Decorative wood is often put into the special forest
products arena; also seeds and cones, which are often seen as decorative as
well. Yet when they’re viewed as “decorative,” they tend to have the lowest
value. So we reverse that—view seeds and cones as part of the landscape
ornamentals industry, and profits are maximized, up to 2,000 percent in
some cases.
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TABLE 5. Approximate annual demand for forest products,

Missouri, 1993

Species Demand (Ibs.) Projected Increase (%)
Witch hazel >110,000 10
Purple cone flower 65,000 10-15
Black walnut hulls >200,000 10-15
Ginseng 230,000 +15
Goldenseal 275,000 +20
May apple (Mandrake) 220,000 +10
Slippery ElIm 200,000 15

There are many marketable species native to the forest systems in Missouri.
For witch hazel (Hamamelis virginiana), interviews suggest an annual demand
of more than 110,000 pounds, with projected annual increases of about 10
percent (Table 5). Purple cone flower (Echinacea) demand is 65,000 pounds
with a projected increase of 10 to 15 percent.

For black walnut (Juglans nigra), we were working with the largest black walnut
producer in North America. The black walnuts in Ben and Jerry’s ice cream are
probably produced by this company. But the company was having a problem.
They knew what to do with the shells; they were breaking them up, milling them,
and putting them into adhesives, paint abrasives, and all kinds of products.

But the hulls were presenting a big biomass problem. There were so many
hulls the biomass was filling lands outside their own timber operations. So
they asked us whether there was a market for the hulls. We had to go to
Europe to track this down, but we found that the international cosmetic
industry was looking for dried, milled black walnut hulls. Why? Not for facial
scrubs, but for self-tanning cosmetics. It is big business—200,000 pounds
annually. Here, again, is a way to convert a problem into a market opportunity.

This company not only produces high-grade walnuts, they use their shells in a
variety of products. They sell tree prunings to people who produce walnut
furniture, and they now dry the hulls and sell them to the international
cosmetics industry. These are great value-added opportunities.

Waste Conversion

 Forest biomass: needles, leaves, limbs, and bark (oils, resins, saps used in
multiple high-value cosmetic/pharmaceutical products worldwide).

* Full-tree utilization (similar to the artificial tree industry) uses tree tops
(6-10 feet) of multiple species. Demand in the United States growing 15
to 25 percent annually.

< By-product development of black walnut for nuts (food), shells (abrasive),
hulls (tanning agent), and limbs/twigs (furniture).
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We recently finished a project for the Minarets Ranger District in the Sierra
National Forest, in the foothills of the Sierra Nevada Range (Mater
Engineering 1993c). Here the artificial tree trunk industry is a surprisingly
big business.

Tree species for North Fork Product Development

Western redbud Twigs and branches, flowering branch
(Cercis occidentalis) (floral), landscape ornamental, foods
California juniper Preserved boughs (floral), foods

(Juniperus californica)

Dogwood Flowering branch (floral), landscape
(Cornus nuttallii) ornamental, foods
Birch (black) Artificial tree tops, twigs and branches

(Betula nigra)

Chinquapin Solid wood products
(Castanopsis chrysophylla)

In another evaluation on the West Coast, we asked wood product producers
whether they understood the process of certified wood that is, wood certified
to have come from sustainably managed forest systems and whether they
would be willing to pay premiums on certified wood from under-utilized
hardwoods. Chinquapin, black oak (Quercus kelloggii), Pacific madrone
(Arbutus menziesii), and tanoak (Lithocarpus spp.) were the four we mentioned.
Surprisingly, manufacturers in the three-State area were willing to pay a
premium in the range of 10 to 15 percent for these species.

We also looked at the demand for artificial trees while working in Minnesota
(Mater Engineering 1993a). When birch trees are harvested, usually the top
6 or 8 feet of a birch is left in the forest. But California buyers producing
artificial trees had a huge demand for these treetops. One California buyer
said they were purchasing 72,000 birch tops every 3 weeks and could have
sold three times that volume if they had it. One West Coast distributor said
he could increase his sales tenfold and still not meet the demand for these
treetops, which are sold through mass merchandising operations such as
Costco.

Midwest artificial treetop producers said they considered manzanita
(Arctostaphylos spp.) one of the most exotic shrubs they have ever seen—they
couldn’t get their hands on enough of it. Yet California producers were
burning the stuff, throwing it away, pushing it aside. So, it’s a question of
looking beyond your own backyard to the market potential for species you
consider junk. If somebody else considers them exotic, you can move them
into the product arena.
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You wouldn’t think there would be a market for stinging nettle
(Urtica dioica). Stinging nettle has purported health benefits; |
use the term “purported” because no recent clinical trials have
substantiated traditional medicine findings, at least in the United
States. Nonetheless, we can argue all the way to the bank,
because nettles are used in several higher end products, such as
herbal teas and hair conditioners. Clairol alone purchases over 50
tons of stinging nettle for their hair conditioning products.

The traditional medical market is now looking seriously at other
products. Valerian root is used as a muscle relaxant and sleep aid.
As of 1993, 150 tons were used domestically, 1,000 tons globally.
Wild licorice (Glycyrrhiza lepidota) is used in teas, cough syrups,
and toothpaste. It may become a valuable substitute for artificial
sweeteners. In many places, especially California, people collect
yarrow (Achillea millefolium). They sell not only to the fresh floral
industry, but to the herbal tea industry, which is big business
domestically and internationally. Most people would not expect
opportunities for marketing dandelion, but they exist, especially
for use in weight reduction teas. Anything to do with product
areas such as weight reduction or stress relief, those are the things
we look at for market opportunity.

Just as we look at value-added opportunities on the wood-based side of the
equation, so we want to look at those for special forest products. | will use
salal as a classic example once again in the Pacific Northwest. We did some
projections for forage costs and sales prices and the profit/loss conditions for
providing a buyer with fresh product. We also looked at whether preserving
the foliage would make a difference. There was a significant difference in
profit potential if salal was systemically preserved (Table 6). It was environ-
mentally benign; it could be preserved in the field to reduce waste. Instead of
losing 25 percent of the fresh-cut salal before it reached the processing plant,
it could be preserved in the field, capturing a significantly higher profit than
for a nonpreserved piece. In other words, 40 percent less volume from the
forest, if preserved, would yield the same net profit the fresh product had.

TABLE 6. Price comparison between fresh and preserved
evergreen (salal or mountain grape) sales for one

West Coast processor (1992 values).

Evergreens
Fresh Preserved
Projected annual sales (bunches)* 118,000 96,000
Raw product costs? (dollars) 94,400 76,800
Annual sales (dollars) 177,000 288,000
Profit (dollars) 82,600 211,200

Sales value from wholesale to retail = $6.00/bunch
?Fixed costs = $0.80/bunch
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So, again, looking at those value-added opportunities does make a difference.
I would like to point out what is happening not only domestically but interna-
tionally. Last year | was looking at wood-based and other forest products in
the Philippines. Coconut is a big forest product, both the wood and the
coconut itself. But the husks were creating significant biomass problems in
the forest, rather like the walnut hulls in Missouri. An ingenious engineer
from Germany looked at the husk and fibers within that husk; he figured that
if he could develop a piece of equipment to pull the fiber out, he could use it
to manufacture products. And that’s what he did—products such as rope
fiber, matting for the nursery industry, and brushes. The problem was,
though, that as they were producing these mats and ropes, they were also
creating a fine dust that went into a huge pile. It’s called coir, and it was a
real environmental problem.

With more research, they found that this coir could be converted into “coco
soil,” an effective substitute for peat moss. It has higher mineral content and
moisture retention value than the traditional peat moss used by the nursery
industry here, and it is just hitting the U.S. markets. This is a very creative
example of what can come from looking at natural resource problems in terms
of market-generation capability.

The same engineer noticed people utilizing a scrub species, ipil-ipil (Leucaena
leucocephala). He realized that this wood could be used as a substrate with
veneer slices and trim ends for antique replication furniture to be sold in
Europe, where there is real demand for such products. He now has three
plants in Manila, employing over 50 people, in this growing line of furniture
manufacturing.

We even looked at clothing. Esprit came out last year with a whole line of
clothing, tencel clothes, made from wood fiber; the wood is from sustainably
managed forests. The buttons they use are from tagua nuts from rainforest trees.

Many Indian tribes have developed products outside of wood-based resources.
The Ojibwa tribe in Minnesota is a classic example; they have a rather large
company called Lady Slipper Design selling birch bark flats in high-end
catalog markets. Bloomingdale’s has just picked up a full line of their
products, as have Nordstroms and Saks Fifth Avenue, and they are selling
these products at very high profit margins.

You can see a variety of applications based on forest resources. Ice bowls,
punch bowls, and ice cubes are forest products selling in California. In
another use of what most people see as garbage, branches were turned into a
high-value product, a floral branch console. It is made of mountain laurel
(Kalmia latifolia) and being sold for over $1,100; the rustic twig mirror is
being sold for $395. Bloomingdale’s 1993 catalog had a whole line of
furniture made from twigs from Douglas-fir (Pseudotsuga menzeisii) cuttings.
An ad says, “Outfit your home with the rustic appeal of these log director’s
chairs made from Douglas-fir limbs. These traditional director’s chairs create
a natural setting indoors. They’re also great outdoors. Just remember keep
them out of the rain.” And they are offered for only $250.
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So, again, it’s all about thinking differently maybe even reversing the equation
by starting with what you’re throwing away. This is what special forest
products is all about. This colloquium should suggest even more opportu-
nities so you won'’t think traditionally anymore. There’s enough out there,
both in capability and opportunity, not only to sustain the resource, but to
sustain economic development.

AUDIENCE: What is worth more in an old growth stand—the special forest
products, mushrooms, and so on, or the wood itself?

MS. MATER: Truthfully, I can't answer that question. The next generation of
research needs to look not only at one point in time, but at income based on
cash flow versus income over time. This should show some interesting
comparisons in terms of income generation.

Ultimately, that may lead to an entirely different view of agroforestry
techniques. So it’s never an either/or proposition it’s choosing end products
and understanding the dynamics on an annual basis and over time—which
will lead to different levels of ecosystem management in the forests.
Hopefully within the next year or so we’ll be able to put those dollar values
together to really show what we’re talking about.

AUDIENCE: Do you do any networking with high school teachers training young
people in smaller Oregon communities? These young people don't see job
opportunities in their communities, though they might like to stay there.
Perhaps with sufficient training they might turn to something like this and
generate new local industries.

MS. MATER: Always. Wherever we can, not just in the United States but
throughout the world. Sustainable forestry programs need to be included in
traditional academic fields, not just at the university level, but all the way
down. Many within academia don’t even know the right questions to ask.
They don’'t know these opportunities and this way of thinking are out there.

AUDIENCE: How do you minimize impacts of harvesting, and how do you
regulate it within management practices?

MS. MATER: Those are good, tough questions. Part of the answer involves
getting people to recognize other business opportunities within the industry.
People wildcrafting some species may only wildcraft one or two of them.
Someone wildcrafting salal may want nothing to do with harvesting sword
fern or huckleberry or oregongrape root. Traditionally, workers have been
transient, and the nature of the work is seasonal or part-time.

Yet the demand is there, with buyers saying “Hey, we need this volume
consistently, and it has to be this grade and on time,” and all the traditional
requirements of business. So part of the answer is helping this industry make
the transition to full-time, family-wage jobs, focusing resource management to
take advantage of market demand.
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For example, if salal is harvested correctly, volume can regenerate to larger
volumes than the index volume cut by harvesting on a rotational basis. That
way quality control is more in check and people have consistent access to
meet year-round market demand.

Those kinds of management questions link up with the regulatory and the
permit fee structure side, so managers understand who is out there, where
they are, and what they are extracting from the forest systems. This is part of
the answer—getting into the business end, the processing and manufacturing
of special forest products.
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W e're really at a remarkable stage in medicinal plant development. When
we think of herbs generally we think of parsley, sage, rosemary, and
thyme, and the common culinary herbs that have come to us from the
Mediterranean region. But when we think about herbs, we should think about
all types of plants. We have to broaden the definition beyond parsley, sage,
rosemary, and thyme, beyond herbaceous plants, and look at the potential
medicinal value of virtually everything out there in our fields and forests.

| have a friend who went to India several years ago and there he met an
apprentice of an Ayurveda physician. Ayurveda is the traditional medical
system of India, which is at least 5,000 years old. The apprentice had just
finished his final exam, and for his test, his teacher instructed him to go into
the surrounding hills and fields and find any plants without medicinal uses.
He roamed the hillsides and mountains for 3 or 4 days and finally came back
with his head hung low and said, “Master, I've failed. | couldn’t find any
plants without medicinal uses.” His teacher reared back in laughter and said
he passed the test.

Botanists estimate that there are probably somewhere in the neighborhood of
a quarter of a million flowering plants. Jim Duke, recently retired USDA
botanist, put together a data base and identified 80,000 plants that can be
documented as being used for medicinal purposes on a worldwide basis.

The World Health Organization estimates that as much as 80 percent of the
world’s population relies on traditional forms of medicine, chiefly herbal
medicine. A number of countries have developed medicinal plants as an
important part of public health care.

China is probably the best example. Approximately 500 species are source
plants of official drugs in the Chinese pharmacopoeia. There are an additional
5,000 species used as traditional medicines, folk medicines, or local
medicines by ethnic groups in various parts of China.

Attention turned to China’s use of herbal medicine in public health care as
interest in medicinal plants catapulted on a worldwide basis starting in the
early 1960’s. Here in North America, excluding Mexico, we have around
21,757 species of vascular plants, and of those, approximately 2,147 have
been used for medicinal purposes, at least in a traditional context. About 25
percent of prescription drugs sold in the United States contain at least one
ingredient derived from a flowering plant. This figure has not changed by one
percent since 1959, even though few new drugs have come to us in the
United States from plants.

Steven Foster



If we look at other industrialized countries, in Japan 80
percent of physicians have prescribed a traditional
medicine in the past year, mostly traditional Chinese
medicine formulas. Approximately 200 traditional
Chinese formulas are officially recognized by the
Japanese Government. Similarly, in Germany, where
plant herbal medicine—phytomedicine—is fairly highly
developed, approximately 80 percent of physicians
prescribe these medicines. As of 1993, medical
students were required to take a certain number of
hours in phytomedicine, and a section on this subject
is now a part of the licensing exam.

The development of medicinal
plants has not necessarily
followed a linear scientific
evolution, especially in the
United States. Various socio-
economic factors during the last
few decades have limited
medicinal plant research in this
country, whereas in Germany it
has continued over the decades.

Devil’s Club

So when herbs started becoming popular again in the late 1960’s and early
1970’s, and we began to see capsulated products and herbal teas first appear on
the American market, they sat in a kind of a gray zone—a regulatory purgatory,
if you will. They resided in the market niche of health and natural food stores,
where they have remained for about 25 years.

Now, during that time period, interest in herbs and in “alternative” or
“complementary” health care has also exploded. In 1994, the Dietary
Supplement Health and Education Act of 1994, or DSHEA, was passed—a
landmark event in the industry. This legislation was the first to put herb
products in a clearly defined regulatory category of dietary supplements,
along with a number of other dietary supplements including vitamins,
minerals, and amino acids.

Before the act, the FDA attempted to regulate herb products in various ways.
If there was a blatant health claim, a product could be considered a mislabeled
drug, for example. The mechanism the FDA most frequently used to regulate
herb products was to treat them as food additives, based on food additive
laws developed in the mid-1950’s.

Herbs used in the context of dietary supplement products for improving health
are no longer treated as food additives. The legislation also allows for various
labeling changes. For example, a structure function claim can be placed on a
label. What that means, basically, is that the manufacturer can state how the
product may affect the structure and function of the body as long as the claim
is truthful, not misleading, and is backed by scientific evidence.
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A structure function claim might be that garlic has been shown by numerous
scientific studies to lower levels of serum cholesterol. You couldn’t say that
garlic lowers cholesterol and thereby reduces the risk of heart disease, because
this would be a drug claim, which is not allowed in the legislation.

The product must also have a disclaimer that says the claim has not been
evaluated or endorsed by the Food and Drug Administration, or something to
that effect. Third-party literature, if balanced scientific information, can be
used in conjunction with the sale of products. Basically, this legislation takes
herb products from a niche market, the health and natural food market, and
moves them into the mass market.

In 1995, we saw herbal dietary supplements jump from a health and natural
food market to chain pharmacies and other mass market outlets. This shift
creates a whole new set of opportunities and challenges in medicinal plant
development. Number one is scientific verification of claims. Another is the
supply problem. We also have a conservation problem in terms of genetic
erosion and genetic diversity of some medicinal plant resources.

Goldenseal (Hydrastis canadensis), a member of the buttercup family, has long
been a popular folk remedy in the United States. It was first mentioned in a
seminal work on American medicinal plants, Benjamin Smith Barton’s “Essays
Towards the Materia Medica of the United States,” first published in 1798.
The majority of the 140 American indigenous species currently used in world
commercial markets are mentioned in this work; the vast majority of these
species are in the eastern deciduous forests.

The development of pharmacology as an academic discipline in the United
States in the early 19th century spurred interest in the development of an
American materia medica. The vast majority of medicinal plants we utilize to
this day were known then. In terms of research purposes, about 2,000
species are documented as medicinal plants, but another 18,000 species have
received little or no chemical or biological screening.

One of the interesting things about goldenseal is that its popularity is not the
result of any current or even recent scientific research. The latest good
scientific review article on its pharmacology was published in the 1950’s, and
the author notes the paucity of new studies in the previous 40 years.

This plant has been catapulted to popularity mainly by word of mouth. It is
used by many people for cold and sometimes flu symptoms. Historically, its
official pharmacopoeial use was as an astringent and tonic for inflamed
mucous membranes. It contains a number of alkaloids, including hydrastine
and berberine. Berberine is the alkaloid responsible for the bright yellow
color in the root—it’s the same compound that gives the inner bark of
oregongrape (Berberis spp.) root its bright yellow color. It is amazing that the
plant is so popular yet there’s been so little research done on it.

One interesting use that evolved in the past few years literally arose out of

fiction. A word-of-mouth notion is that goldenseal root will somehow mask
drugs in urinalysis. This belief evolved out of a novel, “Stringtown on the
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Pike,” written by pharmacist John Uri Lloyd and published in 1900. In this
mystery, a man is accused of murdering his uncle. Expert chemical testimony
is introduced into the trial. The chemist, using a then infallible color reagent
test for strychnine, discovers strychnine in the stomach of the deceased.
Later in the story, the heroine, a chemistry student, points out that every
morning the deceased drank bitters made from goldenseal, blood root, and
other ingredients. As it turned out, the mixture of those plant materials and
their alkaloids produced the same color reaction as strychnine in this
“infallible” test. This story led to the notion that goldenseal somehow affects
drug test results. Every decade or so, veterinary literature includes a paper
reporting that a racehorse owner has attempted to mask the use of morphine
in his horses by giving them goldenseal root.

There is no evidence that goldenseal will, in fact, change the results of a
urinalysis. Dr. Varro Tyler at Purdue suggests that it may be as likely to
produce a false positive as a false negative. Given its widespread use,
however, some urinalysis labs are now testing for the presence of hydrastine in
urine samples.

| estimate that about 100 tons of goldenseal root are used in the market each
year. Most of it is harvested from wild habitats in the eastern deciduous
forest. This intense harvest has brought tremendous pressures on wild
populations, to the point that the plant has become scarce. With this high
demand and scarcity of supply, the price has gone up and will probably reach
somewhere in the neighborhood of $40 a pound by the end of 1995.

This scarcity points to a need for cultivated supplies of goldenseal, such as the
cultivation operation in lowa, where a number of ginseng growers are
beginning to put goldenseal into their production systems as the price of
goldenseal has now risen slightly above that of cultivated ginseng.

Speaking of ginseng, ginseng is a good tonic. The genus Panax has two
species in commerce—~Panax ginseng, Asian ginseng, the source of Korean or
Chinese ginseng, and Panax quinquefolius, American ginseng.

Between 95 and 97 percent of the $50 million American ginseng crop goes to
the Hong Kong market, where it’s distributed to international markets, primarily
Asian. The largest growing area is Marathon County, Wisconsin, where 90
percent of the cultivated American ginseng comes from. Approximately 80,000
pounds of wild Panax quinquefolius are also harvested each year.

The price for wild ginseng is around $500 a pound. Cultivated ginseng
fluctuates depending on market conditions, but it has been around $20 a
pound in recent months. One of the reasons for the fluctuation in ginseng
pricing is that at some point in the early 1980’s, the Chinese obtained a
supply of American ginseng seed, and they have been growing it commer-
cially. There are probably 800 hectares of American ginseng now growing in
China. It’s been hitting the Hong Kong market for the past 3 or 4 years now
and selling at $6 to $8 a pound, a price far below American-grown American
ginseng. This has thrown the U.S. ginseng market into a tailspin, and ginseng
growers are looking for alternative cash crops.
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Ginseng grows from rhizomes or fleshy underground stems. Each year as the
plant dies back, it leaves a scar on the rhizome. By counting the scars, the age
of the ginseng root can be determined. Typically, ginseng is not considered of
commercial value until it’s 4 or 5 years old. There’s a rational scientific basis
for this. The biologically active compounds are saponins known as
ginsenosides. They develop in the root between the fourth and fifth year of
growth, when a dramatic upswing in the ginsenoside content occurs.

A new word for ginseng’s biological activity has emerged in the literature in
the last couple of decades “adaptogenic.” Basically, an adaptogen must be
innocuous—that is, nontoxic—
and return the body to normal
function, regardless of the disease
condition.

There’s been a tremendous
amount of research done on Asian
ginseng—for example, in Beijing
at the Institute of Medicinal Plant
Development, or IMPLAD. Very
little scientific work has been
done on American ginseng in
terms of its chemistry, pharma-
cology, and clinical applications.
Most of the studies are reported
in Chinese and Japanese as well
as German scientific periodicals.

In a traditional Chinese medicine context, ginseng is a very specific term.
“Seng” refers to any fleshy root stock used as a tonic. There are about 60
seng- producing plants, but only one ginseng.

A plant that has been called ginseng in the American market, sold under the
name Siberian ginseng or Eleutherococcus senticosus, is a far eastern member of
the Araliaceae, the ginseng family. Siberian ginseng was catapulted into
scientific interest in the late 1950’s and early 1960’s as the result of Russian
efforts to find a substitute for ginseng. They started doing intensive biological
and clinical screening of indigenous members of the ginseng family, and this
is the one they hit upon for commercial development.

Eleutherococcus is a shrub that can be 6 to 9 feet tall, and it produces a woody
root rather than a fleshy root. The bark of the root has traditionally been
used; generally, what is seen in the marketplace is the whole root itself or the
stems of the plant. Ginseng, as | mentioned, has to be at least 4 to 5 years
old before it's harvested. Because it’s the root that’s used, a plant is killed
when it is extracted. The bottom line with the Siberian ginseng is can you
call something ginseng that’s harvested with a chain saw?

Worldwide, there are about 500 species in the ginseng family. A number of

species in the United States have not been researched but should be. A good
example is Oplopanax horridum, or devil’s club. Another ginseng family
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member is Aralia californica, also called
California spikenard, which ranges into
southern Oregon and has had little
research. Aralia nudicaulis, one of the
dominant understory species in New
England, was the subject of a
commercial wild sarsaparilla trade in the
19th century. | don’'t know of any
studies looking at its chemistry or
potential biological activity.

Witch hazel (Hamamelis virginiana) is
one of the few American medicinal

plants that is available in virtually every pharmacy. In the form of an over-the-
counter drug, it has been grandfathered over the decades or centuries as a
rubefacient and astringent for the skin. Widely used in Europe in hemorrhoid
preparations, it is not as widely used in the United States.

Pacific Yew

Like Panax, the genus Hamamelis shows a disjunct distribution pattern in
eastern and western North America and East Asia. There are two North
American species of Panax and about five or six East Asian species. Similarly,
there are two North American species of witch hazel and five to seven East
Asian species. This pattern of disjunctions involves about 150 genera of
plants, many of them important medicinal plant groups on one continent or
another. Similar uses by American Indian and East Asian populations would
suggest the probability of a scientific basis behind those uses. Witch hazel,
for example, is also used as an astringent in Asia.

Another species, Hamamelis vernalis, or vernal witch hazel, which is endemic
to the Ozark plateau, has spread from there as well. It also has the
horticultural virtue of blooming in Arkansas in the last week of December
through the first week of January, effectively ensuring that something is in
bloom every month of the year.

But it points to another problem in botanical supplies, and that’s the problem
of species identity. If you look at a product label or the literature, Hamamelis
virginiana is always the species listed, but Hamamelis vernalis is also harvested
commercially yet it is not reflected in any labeling or commercial supply. In
addition, the United States imports red cultivars of Japanese witch hazel as
garden subjects. A red form of the vernal witch hazel (Hamamelis vernalis
form carnea) occurs in a couple of counties in Missouri and would be an
excellent subject to develop as a secondary forest product for similar
ornamental use.

| notice that dozens of sweet gum trees (Liquidambar styraciflua) are turning
beautiful colors on campus now. The gum of sweet gum is a resin used in
tincture benzoin, which is available at most pharmacies. One of the herb
products that has become popular in the United States is tea tree oil from
Australian Melaleuca species that are relatives of Eucalyptus. Oil from the leaf
of the American sweet gum contains relatively high levels of the same terpene
supposedly responsible for the biological activity of the tea tree oil, and yet
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there’s only been one paper on its chemistry and no work on its biological
activity. This would be another good target for research, with sufficient
biomass right here on campus.

Slippery elm (Ulmus rubra) is an over-the-counter drug, approved as a
demulcent soothing for sore throats.

Cascara sagrada or buckthorn (Rhamnus purshiana), one of the few commer-
cially developed indigenous medicinal plants of the Pacific Northwest, was
developed as the result of a historical mistake. An article that appeared in an
1890’s issue of a Parke-Davis publication called “New Drugs” included
reports of using a cascara bark as a laxative. As a result of this publication,
cascara from American buckthorn was developed commercially and
supplanted European buckthorn bark as a stimulating laxative. That use
continues to this day.

A model for how plant-based medicines are developed in the United States
can be found in the Pacific Northwest’s Pacific yew (Taxus brevifolia). Pacific
yew was found to contain a compound that could be used effectively against
certain cancers. The compound identified by scientists as taxol, and
subsequently marketed by Bristol-Meyers Squibb Company (BMS) as Taxol® is
now approved for treating refractory ovarian cancer as well as a form of breast
cancer. In the next decade, we’ll probably see Taxol® approved for
chemotherapeutic use in a wide range of cancer types, especially hard cell
cancer types that have been difficult to treat with chemotherapy in the past.

Taxol was developed as a result of the National Cancer Institute (NCI)
screening program that first came into existence in the early 1960’s. The
taxane identified as taxol, now called paclitaxel, was isolated in 1969 and
structurally elucidated in 1971. By 1977, it became of interest to NCI. There
was evidence of good biological activity, but many other compounds have
shown positive results in similar testing systems. Then, in 1979, researchers
at the Albert Einstein Institute in New York discovered a unique pharmaco-
logical mechanism for taxol to work against cancer.

In 1980, Federal funding for NCI’s plant screening program was cut, but there
was still interest in taxol, and it went into preclinical studies in 1983. Because
it showed promising effects against cancer cells by the late 1980’s, it was
entered into Phase Il clinical trials and tested on hundreds of patients. As
success started occurring in a number of clinical trials, the supply on hand was
insufficient to continue needed studies. To increase the supply needed for
clinical trials, NCI developed a program that led to a Cooperative Research and
Development Agreement (CRADA) with BMS and cooperative agreements with
Federal land management agencies to facilitate harvest of bark from Pacific yew
on public lands in the Pacific Northwest. To guard against similar shortages in
developing clinical research, NCI instituted a new program to secure supplies
of other natural compounds from raw materials before new compounds
actually reached large-scale clinical trials.

Another plant product that was indirectly a result of NCI’s screening program
is the mayapple (Podophyllum peltatum). Two drugs also sold by BMS have
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been developed from this plant, semi-synthetic compounds from podophyl-
lotoxin, which is also derived from the Himalayan mayapple (Podophyllum
emodi). Most of the commercial supply of podophyllotoxin, which is used as
the starting material, comes from the Himalayan mayapple.

Black cohosh (Cimicifuga racemosa) is an example of an American medicinal
plant that is more widely used in Europe than in the United States. There are
a number of good clinical trials on the use of black cohosh in the treatment of
symptoms associated with menopause, and it is prescribed by gynecologists.

Blue cohosh (Caulophyllum thalictroides), which is not related to black cohosh,
also comes from the eastern deciduous forest and was widely used to induce
contractions in labor during childbirth. A related eastern Asiatic species,
Caulophyllum robustum, occurs in Japan and Korea, where it was used for
similar purposes in traditional cultures. It hasn’t been well researched in the
United States. Mitchella repens, also known as squaw vine, is another
American medicinal plant that’s been used for symptoms associated with
menstrual problems.

Lady’s slippers, orchids of the now protected genus Cypripedium, were also
used to treat menstrual problems. The showy pink lady’s slipper
(Cypripedium acaule) is now rare in eastern deciduous forests. During the
19th century, the root was widely harvested for medicinal purposes. It was
known as American valerian and was generally used for sedative purposes as
well as for female-related diseases. Large populations were extirpated from
the forests and have never come back.

Growing up in Maine, as | did, we think of this plant as a relatively rare
orchid, whereas 150 years ago it was undoubtedly much more common than
it is today. Asa Gray, widely known as the father of American botany,
described forests blanketed with pink lady’s slipper in the East. The plant has
simply been removed, and it is a good example of the need to protect genetic
diversity and to work out population dynamics and reproduction biology
before plants are extracted from the wild.

Chinese licorice (Glycyrrhiza uralensis) and European licorice (Glycyrrhiza
glabra) are also used in commercial markets. In North America, a fairly widely
distributed species, Glycyrrhiza lepidota, has been the subject of little research.
There have been several reported chemical studies, but no pharmacological
studies on this plant, which should be looked at for possible development.

Licorice, which is used for gastric ulcers, is a good example of the value of the
German regulatory system. The Germans have monographs on about 300
different medicinal plants, with information such as acceptable indications,
dosage, dosage forms, contraindications, side effects, and interactions with
other drugs. Licorice has interactions with other drugs as well as possible
side effects. Use is limited to a 6-week period, because it can cause sodium
retention and potassium loss. Licorice is contraindicated if a patient is using
digitalis glycosides, because glycyrrhizin, the primary biologically active
component in licorice root, can double the effect of the digitalis glycosides.
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Lobelia (Lobelia inflata) contains about 14 alkaloids including lobeline and
lobeline sulfate. Lobeline is similar in structure and pharmacological activity to
nicotine, so it’s used as a replacement for nicotine. Although it’s still widely
used in other parts of the world, the FDA removed it from over-the-counter
drug status in the United States last year on the grounds of no data to support
its efficacy. Lobelia inflata grows from Georgia to Maine and west through the
Ohio River Valley into the central plains. There are a number of other Lobelia
species in North America that could be researched and haven't been.

Skullcap has traditionally been used as a mild sedative and a sleep aid.

Virtually all of the studies in the literature refer to Scutellaria baicalensis, which is
a Chinese species, the root of which produces a drug called “huang-gin.”

There are a number of studies that show antispasmodic and sedative action for
flavonoids and other components of the roots of this particular plant. When
we look at product labels or medicinal plant books, however, all refer to
another species, Scutellaria lateriflora, which is the first species mentioned in the
literature. Once again, it’s a case of what Jim Duke calls bibliographical echo.

Scutellaria lateriflora is actually quite rare in the commercial supply, even
though products are labeled as such. There is one commercial grower of
skullcap in the Pacific Northwest, Trout Lake Farm in Trout Lake,
Washington, that has bona fide Scutellaria lateriflora material. Here again our
American species have not been researched.

The saw palmetto (Serenoa repens), a member of the palm family, occurs from
South Carolina and Georgia into Florida. The fruits are used for benign
prostatic hyperplasia (BPH), a form of prostate inflammation that affects many
men over the age of 50. It’s a registered drug for the treatment of BPH in
Italy, France, and Germany, but not in the United States, where it is widely
available in dietary supplement products. There are probably a dozen or so
well-designed clinical studies on the efficacy and safety of this plant and the
treatment of the BPH.

The North American forms of stinging nettle (Urtica dioica) occur throughout
the continent. Recently, the root has been used for the treatment of BPH, and
there are a number of European clinical studies to support that use.

American passion flower (Passiflora incarnata) is used as a sedative, mild nerve
tonic, and sleep aid. There is an interesting and little known cultural aspect
related to the German monograph on passion flower, which requires specific
alkaloids to be at a very low level. Just a few parts per million of the specific
alkaloids were used in the Nazi truth serum. There are some who think that
the small level specified in the passion flower monograph is somehow related
to Germany’s past.

Wild indigo (Babtisia tinctoria) is common in the southeastern United States,
extending to western Tennessee. It is one plant that’s been researched as an
immunostimulant, a nonspecific stimulant to the immune system. It is
registered as a drug in Germany, but is unavailable in the United States.

One of my favorite plant groups is Echinacea, or purple coneflower, the plant
group the Plains Indians used for medicinal purposes more than any other
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plant. There are nine North American species of Echinacea. Three are
commonly traded on commercial herb markets Echinacea angustifolia,
Echinacea pallida, and Echinacea purpurea, which is our common garden
perennial, purple coneflower.

Echinacea emerged as a drug in 1895 when the first product came out in the
United States. From the late 1890’s through the 1920’s, this plant was the
most widely prescribed American medicinal plant in the United States. Before
the days of antibiotics, physicians used it for extremely difficult conditions
such as diphtheria, tuberculosis, various cancer forms, and gangrene.
Echinacea was mostly supplanted by sulfa drugs in the 1920’s and thirties,
and by penicillin in the 1940’s. Use continued in Germany, however, but by
the 1930’s there were supply shortages, and Germans came to the United
States looking for germplasm. They came looking for Echinacea angustifolia,
and bought purported Echinacea angustifolia seeds. Echinacea purpurea plants
arose from those “Echinacea angustifolia” seeds. As a result, over the last 50
years the vast majority of pharmacological and clinical studies on Echinacea
have been done in Germany and have involved Echinacea purpurea. If you
look at English language literature, however, most works will list Echinacea
angustifolia as the “best” Echinacea.

Most of the supply still comes from the wild, and recently the price has shot
up to around $30 a pound for wild harvested material. New groups of people
are harvesting it instead of the traditional harvesters. Besides decreasing wild
populations, this has caused new problems. Traditionally, diggers dug the
roots from rangelands. They had permission from farmers to do so, and they
would fill in the holes when they got through digging the roots. This year
people have been blindly digging and not filling in the holes, causing cattle to
break their legs, angering ranchers. Some people have become territorial and
brought firearms to protect their Echinacea digging territory.

The solution: cultivation. Echinacea purpurea has a wider distribution in the
eastern deciduous forest than any other Echinacea species, and the entire
world supply is now cultivated. Trout Lake Farm in Trout Lake, Washington,
is one of two U.S. growing operations for this species that | know about.

Echinacea purpurea has been grown as a horticultural plant in Europe for
close to 300 years. Most of our cultivars in American horticulture have come
back to us from Europe and have been selected for spreading, daisy-like petals
instead of the typical drooping petals, because German or European gardeners
thought the strongly reflexed petals represented diseased plants. Hence, we
have daisy-like purple flowers in our gardens.

All Echinacea species are tap rooted. For many years, the Echinacea purpurea
root that appeared in cut and sifted form on herb markets looked just like the
roots of other Echinacea species. In 1987, | was doing some collections for
the University of Munich when | heard of an adulteration problem in
Echinacea purpurea roots sold here in the United States. So | sent a specimen
of the alleged adulterant and asked if it was appearing on the German market.
The research group in Munich had just published the discovery of four new
sesquiterpenes in Echinacea purpurea root. They had worked with commercial
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plant material without a voucher specimen to get those test results. Lo and
behold, they had just described four new sesquiterpenes from a plant called
Parthenium integrifolium, whose root, when cut and sifted, has an uncanny
resemblance to Echinacea root. It had been such a widespread adulterant for
so many decades that it was included in most reference samples of Echinacea
purpurea root.

This adulteration puts in question any research on Echinacea published prior
to 1988, when chemical studies were done on vouchered botanical
specimens. A chemical study without a vouchered botanical specimen raises
questions as to the origin and identity of the plant material used. Therefore,
it is important to have a voucher specimen. It is also very important in this
medicinal plant research area to make the research effort as multidisciplinary
as possible. There is no one specialist no botanist or ethnobotanist,
taxonomist, pharmacologist, or isolation chemist and no one academic
specialty that can cover the broad range of disciplines necessary for
developing commercially viable medicinal plant products.

Other species of Echinacea involved in the trade are Echinacea pallida, which
occurs in the Midwest, Echinacea paradoxa, endemic to the Ozarks plateau in
5 Arkansas counties and 17 Missouri counties, and Echinacea simulata, which
is endemic to north-central Arkansas and south-central Missouri in the
Ozarks. It is also involved in the commercial supply as “Kansas snake root.”
I’'ve been able to identify five species of Echinacea in the Kansas snake root
supply. Echinacea tennesseansis was one of the first federally listed endangered
species. It occurs in six populations in central Tennessee. There are about
200,000 individual plants in those populations.

We often hear of the need for saving
tropical rain forests. We hear the
rallying cry of needing rain forests for
their potential to supply new drugs
to treat cancer or cure AIDS. Rarely
does that cry translate into actual
research on endangered species and
their potential economic value.

Echinacea tennesseansis was obviously
used in the 19th century because it’s
listed in Gatinger’s “Medicinal Plants
of Tennessee,” published in 1895. It
has been the subject of only one
chemical study. We know its
chemistry is nearly identical to
Echinacea angustifolia. It has also been the subject of a successful recovery
plan. Cultivation and reproductive biology requirements are now known and
the plant is easily cultivated. If it were grown on a commercial scale and
biologically tested, it would show that an endangered species is actually being
researched for potential medicinal value. In the same category is Echinacea
laevigata, an Appalachian species known from about 22 populations with
about 6,000 individuals. These populations have never been researched
chemically or pharmacologically.
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The cranberry (Vaccinium macrocarpon) has
long been considered a urinary antiseptic.
It was thought to have possible antibacterial
activity in the urine, but it is now known
that the mechanism is an antiadhesion
effect that prevents E. coli or other bacteria
from adhering to the bladder walls.

Butterfly weed (Asclepias tuberos), is also
known as pleurisy root, a plant that was
traditionally used for lung inflammations
but has not been the subject of any new
research.

St. John’s-wort (Hypericum perforatum) is
known in California and Oregon as Klamath
weed. Historically, St. John’s-wort has been
listed in literature as a sedative, but now it’s
considered an antidepressant and is widely
prescribed in Europe. There are about 18
well designed, randomized, placebo-
controlled clinical trials that show the
efficacy and safety of St. John’s-wort extracts
used over a period of several months in the treatment of depression without
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the side effects of traditionally prescribed drugs. The plant is cultivated in Feverfew
Europe. A commercial cultivation operation out of Cologne, Germany, uses

the flowering tops. The plant has been one of the more rampant invasive

aliens in the Pacific Northwest. The genetic material in the Northwest,

apparently, is particularly aggressive.

If we look at the flora of North America, we see that one of the most rapidly
changing elements is invasive aliens. In some parts of the country, the flora
consists of nearly 30 percent alien species, many of which cause real
economic and ecological harm, such as the Klamath weed has caused here in
the Pacific Northwest. Perhaps one way of controlling these plant materials is
by finding a way to use them.

Commercial interest in bloodroot (Sanguinaria canadensis) has arisen as a
result of a single-user demand. One company uses a Sanguinaria alkaloid
extracted from the root as an antiplaque agent in a dental product. This
demand for the root has increased the harvest of the root in the eastern
deciduous forest, and also resulted in a number of interesting studies.

Generally, roots are harvested when the plant is dormant, either in the spring
or in the fall, when the alkaloid is considered to have its strongest effect.
However, studies show that the concentration of the alkaloid Sanguinaria is
actually highest when the plant is at its full vegetative stage. This type of
study should be done for every plant that is brought into commercial use.

Ginkgo is an American plant by virtue of the fact that it occurred here 70
million years ago. Ginkgo biloba leaf extracts are the best-selling phytomedicines
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in the European market, bringing in
over $500 million to Germany and
France. The leaf products are used
for peripheral vascular circulatory
problems, which create a number
of disease conditions especially in
elderly populations, and as an
antagonist to a platelet activating
factor. A German company has its
tree-growing and leaf-production
operation on a 1,900-acre farm.
Cotton-picking machines are used
to beat off the leaves, which go
into the drying shed.

Red clover (Trifolium pratense)
contains a flavonoid, genistein,
which may inhibit cancer growth
: by blocking estrogen receptors
(Brill 1994). Red clover tops have traditionally been used in folk cancer
cures, and some rational basis behind that use may be shown in the future.

Dandelion (Taraxacum officinale) is used in the European market as a diuretic
and also