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Introduction

THIS BOOK PROVIDES accurate information to help identify, grow, and use hundreds of
herbs. Although it draws heavily on scientific research from around the world, it is tem-
pered by personal gardening experience and written in a simple understandable style.

No single book is big enough to describe all the plants called herbs, so we have focused
on herbs that are most common in home gardens, catalogs, restaurants, and markets (or
should be). For the purpose of this book, we define an herb as any temperate climate her-
baceous or woody plant used for flavor or fragrance. This excludes a wide range of herbs for
medicine, dyes, fibers, insecticides, soap, and rubber.

We believe our range, while limited, remains wide. Old favorites, such as basil, dill,
parsley, coriander, lavender, mint, sage, rosemary, tarragon, and thyme are included in de-
tail and many species that have not reached a wide audience are included. Among the un-
usual or hard to find herbs are 7au rim or Vietnamese cilantro (Persicaria odorata), which
immigrated to the United States along with the airlift of 140,000 Vietnamese in 1975.
Another cilantro-flavored ethnic herb, papaloguelite (Porophyllum ruderale subsp. macro-
cephalum), comes from south of the border. This nine-foot marigold relative has been used
in Mexican cooking for centuries but only entered Texan cuisine around 1990.

The Encyclopedia of Herbs grew from our frustration with the superficial treatment of
our favorite herbs and the gross errors about them in many popular herb books (a recent
one erroneously claimed that dill “resembles fennel in appearance and aroma”). We have
spent years searching for thorough, unbiased research to dispel many cultivation myths
perpetuated by four centuries of misinformation.

The most interesting data we uncovered was not in the popular press but in small cir-
culation technical books and journals where scientists use shorthand and jargon to com-
municate with each other. This is one of the first times that most of these research findings
have been available in a non-scientific venue.

We rely on botanists and agricultural scientists for an understanding of herbs and
their cultivation, and we believe that their research provides useful guidelines, but it is not
infallible and should not be read as the last word on the subject. Every spring brings new
revelations to the observant gardener, as well as to the careful scientists.

The first edition of this book, entitled 7he Big Book of Herbs and published by Inter-
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weave Press, was extremely well received, earning awards from both the International
Herb Association (2001 Book Awards) and The Herb Society of America (Gertrude B.
Foster Award, 2004). However, in the intervening years, amounting to almost a decade of
newly published literature, new information has emerged (e.g., absinthism was probably
due to adulterants, not the content of thujones) and scientific names have changed (e.g.,
vetiver is now Chrysopogon zizanioides). In addition, we found a number of typographical
errors or species that we had inadvertently excluded (e.g., Agastache scrophulariifolia).
Other sections (e.g., Pelargonium) have been completely revamped. We thank all those
conscientious readers who wrote to us with these enlightenments and hope that this book
will be your ultimate reference on culinary and fragrant herbs for years to come.

Many readers, from gardeners to academics, also wrote to thank us for including the
references. Actually, this is not just academic show-and-tell or some sort of weird aca-
demic compulsive disorder; it protects us legally. Pay particular attention to our wording
in the following chapters. In accordance with the First Amendment of the U.S. Constitu-
tion, we may freely (1) quote scientific literature, (2) quote ethnic or historic literature, or
(3) cite how we personally use herbs. However, as soon as we use terms like “recommend,”
“prescribe,” or show advocacy for consumption for herbs that are not GRAS (Generally
Recognized As Safe) by the U.S. Food and Drug Administration, then we (and the pub-
lisher) are legally liable. Readers should pay particular attention to this when advocating
herbs like sassafras, which is not GRAS and has been shown to be a pre-hepatocarcinogen;
while you may not accept the scientific literature, you are legally liable if you advocate its
consumption and somebody does develop liver cancer (which may not even be related to
the consumption of sassafras). In our litigious society today, this warning is not just scien-
tific arrogance, and even if you win a legal suit, you still have to pay lawyers in most states
and go through the hassle and time. When we make a statement, such as garlic being anti-
fungal, we have cited scientific papers to support that statement. Herbs also fight a long
uphill battle to prove their efficacy. Popular medical journals will publish poorly conduct-
ed research that shows negative effects, and the popular press will subsequently seize upon
this, disregarding the many other well-conducted positive studies. We also hope that these
references will prompt readers to locate the original scientific literature from their librar-
ies and investigate a topic further to make their own well-informed decisions, and if we
have inspired at least one student to research a topic further, then we have succeeded.

How to Use the Book

In this book we have attempted to update the lore of the past with current horticultural
practices from around the world to prepare you for the garden of your life. The book is
arranged in two large sections. The first section provides a detailed overview of herb grow-
ing, harvesting, and preserving techniques.
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The second section is an alphabetized listing intended to equip you with the details to
identify, understand, cultivate, care for, and use herbs of flavor and fragrance. Each entry
is filled with detailed descriptions and histories of individual herbs. A typical entry pro-
vides the plant’s botanical name and family, whether it is an annual or perennial, and its
height, hardiness, light requirements, water consumption, required soil type and pH. The
plant’s name in various languages is included, as is a history of the plant, its chemistry, how
to propagate the plant, and its culinary and landscape uses. A botanical key is given to
identify the plant, and its description includes its country of origin and various data on the
leaves, flowers, fruits, and seeds.

Who We Are

We have known the thrill of discovery in the garden and share a longstanding passion for
cultivating the earth, and between us we have over eighty years of dirty knees. Art is Dr.
Tucker to his students and many others. He spends much of his time in the highly technical
milieu of abotanist who has specialized in the identification and chemistry of herbs. He has
published and lectured widely and has a list of degrees that ends in a Ph.D. from Rutgers.

Tom had a more checkered career. He was a reformed journalist who since 1976 has
been a commercial grower and seller of herb plants and has written for numerous publica-
tions about herbs. While Art has familiarity with Latin, French, German, and “Botanese,”
Tom needed translations of all four. Tom’s expertise was passed onto his son, Francesco,
upon Tom’s diagnosis of Alzheimer’s, and Francesco has continued the tradition.

We both marvel at the intense interest that Americans have shown recently in herbs.
Pollsters estimate that over 6 million U.S. households grow herbs and they found that over
half of the nation’s population recognized garlic, parsley, dill, chives, and basil. Commer-
cial growers responded to this increasing hunger with record fresh herb harvests. All this
interest helped to fuel new research and made this book possible and more worthwhile.

Our aim has been to fill a gap between the highly technical scientific research of herbs
and the homey, anecdotal approach bathed in generalities. We set out to compile diverse
information and offer it in a single volume that will appeal to a wide range of gardeners
and specialists, from home gardeners to commercial growers as well as professional horticul-
turists and academics. We think of this book, in a modest way, as a modern, updated ver-
sion of the great herbals of the past. We hope that it will encourage more Americans, and
others around the globe, to successfully grow and enjoy these beautiful and useful plants.



CHAPTER 1.

Plant Identification

IDENTIFYING A PLANT usually requires some knowledge of its origin. Taxonomic liter-
ature is organized along the lines of floras for specific geographical regions. If the plant is
from cultivation, its geographical provenance may be unknown and its identification more
difficule.

Two manuals for the identification of cultivated plants published in 1949 have become
standard texts: L. H. Bailey’s Manual of Cultivated Plants and A. Rehder’s Manual of
Cultivated Trees and Shrubs Hardy in North America. These two books provide informa-
tion about plant families and genera. While these classic texts are now out of print, the
more recent six volume Zhe European Garden Flora (1984-2000) is exemplary in its
approach, including identification, descriptions, and nomenclature.

Revisions of genera occur from time to time and are published in scientific journals or
other publications. These provide identification tools for species within the genus. We
have tried to cite important revisions for the genera within this book. We have tried to
supplement this with the most up-to-date nomenclature available on reputable Internet
sources, such as USDA’s GRIN database (http://www.ars-grin.gov/cgi-bin/npgs/html/
taxgenform.pl).

Species are identified by dichotomous keys. These keys are artificial analytical arrange-
ments of two contradictory propositions. A choice is provided whereby one proposition,
called a couplet, agrees with the specimen at hand, while the other couplet must be re-
jected. Within each couplet, another set of contradictory propositions are included and
must be read for the specimen at hand. For example, the following key might be con-
structed for three species of Origanum:

1. Calyces (green tube of united sepals) with five equal to subequal teeth ............... O. vulgare.
(If the specimen does not match, proceed to the next description.)

1a. Calyces two- or one-lipped (i.e., with three upper teeth fused to form a single upper lip, two

lower teeth often well developed) ... ..o e e 2
(If the specimen matches this description, go to the next paragraph, 2, which presents further
refinement.)

12
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2. Calyces 4 to 9 mm long; bracts (green leaves accompanying flowers) 3 to 24 mm long,
membranous, usually purple, sometimes yellowish green, more or less glabrous (hairless) .....
.............................................................................. O. rotundifolium.

(If your specimen doesn’t match here, go to 2a.)

2a. Calyces 1.5 to 3.5 mm long; bracts 2 to 5.5 mm long, leaf-like, in texture and color, somewhat
=2 O. onites

If the specimen does not match any of these, it may not be an origanum or the key may
not include a description of it.

Obviously, identifying a plant with a key will require a ruler, many times a 10x hand
lens or other method of magnification, and a concentration on the terms in the key. In this
book we have tried to give English equivalents to scientific terms whenever possible except
in the scientific descriptions and keys. For further reading in this area three books may be
helpful—How to Identify Plants by H. D. Harrington and L. W. Durrell, 4 Glossary of
Botanic Terms and Their Derivation and Accent by B. D. Jackson, and Plant Identification
Terminology by ]. G. Harris and M. W. Harris.

How to Use the Plant Profiles

Vital statistics

Because authorities differ on how to pronounce scientific names, we tried to reproduce
the most common pronunciation used in North America; most books on pronunciation
are published in Great Britain and thus use a British pronunciation. These pronunciations
are uniformly simplified to long and short syllables as shown in Table 1:

English pronunciation of common names is also indicated when we have experienced
mispronunciations or when the English

TABLE 1.
Pronunciation guide.

name is adopted from a foreign language.
Accented syllables are indicated by under-

| |

| |

| |

: aasin fat iasin pin : lining. Features of hardiness and pH
I dasin fate fasin pine | range are modified from J. A. Duke’s Eco-
: dasin far dasinnot : systematic Data on Medicinal Plants. Har-
I aasin fall o asin note I dinessisalso based upon limited scientific
: aasin fare 6 asin move : data and our personal experience. Where
I d asin Persia 6 asin nor I climatic zones are noted, they refer to the
: éasin met U asin tub : 1990 revision of the USDA Plant Hardi-
' éasin meet { as in mute I ness map and noted as, say, Zone 4. Seeds
: éasin her : per ounce and normal germination are
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garnered from many sources, including commercial catalogs. In some instances, this infor-
mation is not available.

Species and common names

We begin with the complete scientific name, followed by the authority who named i,
an accepted abbreviation of the book or journal according to Taxonomic Literature, sec-
ond edition, by F. A. Stafleu and R. S. Cowan, and the year of publication. The etymology
of the scientific names is derived primarily from Plant Names Simplified by A. T. Johnson
and H. A. Smith. Common names are from various sources, such as L. L. Balashev’s Dic-
tionary of Useful Plants in Twenty European Languages.

Description

The attempt here is to provide a description which would not necessitate a glossary.
Thus, the meanings are presented first, followed by the technical terms in parentheses. We
hope the beginning gardener will gradually start to read the technical terms. In time, with
repeated reading, it will be realized that their precision is to be preferred for exact, proper
descriptions.

Culture

The attempt here is to quote, as far as possible, original research which may not have
been assimilated by former writers. However, we have tempered it with our own practical
experience.

Fungi are identified according to Fungi on Plants and Plant Products in the United
States by D. F. Farr, G. F. Bills, G. P. Chamuris, and A. Y. Rossman, published in 1989.

Important chemistry
We have listed those chemicals which are the major components, usually greater than
10 percent, of extracts or essential oils.

Uses

Those herbs which are GRAS (Generally Recognized As Safe) by the U.S. Food and
Drug Administration have been quoted from A. Y. Leung and S. Foster’s 1996 Encyclope-
dia of Common Natural Ingredients Used in Food, Drugs and Cosmetics, and the third
edition (1975) of T. E. Furia and N. Ballanca’s Fenaroli’s Handbook of Flavor Ingredients.
These GRAS listings have been modified by Dr. James A. Duke (pers. comm., 1989). Lack
of GRAS status is noted as well. Additional studies of the potential toxicity of fragrance
substances applied to the skin is covered by the International Fragrance Association’s Code
of Practice (1989) and Tisserand and Balacs’s Essential Oil Safety (1995). For information
about the dose of a substance that kills 50 percent of test animals (the LD,) of principal
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chemicals, we relied upon T. C. Zebovitz's Compendium of Safety Data Sheets for Research
and Industrial Chemicals. Medical terms are defined according to the 1990 revised edi-
tion of Mosby’s Medical, Nursing, and Allied Health Dictionary by W. D. Glanze, K. N.
Anderson, and L. E. Anderson.

Botanical key and description
We have sought to describe plants in a way that does not require a glossary, but we have
included metric measurements for precision.

Selected references

For those readers who desire additional reading, we list the major reviews and research
papers used to compose the plant profiles. More importantly, these reviews and research
papers supply the substantiation for our statements. These references are compiled by

chapter and follow the plant profiles.



CHAPTER 2.

What’s in a Name?

IF YOU’VE EVER heard a group of botanists talk about plants, you probably gained a new
appreciation for the phrase “speaking in tongues.” Plant scientists’ conversation is so sprin-
kled with words and phrases in Latin that an outsider might find it meaningless. While
some gardeners may view scientific names as arcane, irrelevant jargon, or as a secret code of
botanists, the names are meant to bring order and understanding to the chaos of nature.

Knowing ofhicial plant names provides essential access to information. The two or
three Latin words that make up a botanical name may sketch information on the plant’s
geographic and ecological distribution, cultivation, propagation, pests, diseases, chemis-
try, or uses. A further advantage of scientific names is that they are precise in meaningand
indicate the relationships of plants with similar attributes and uses. For instance, from the
popular name “scented geranium,” you might assume that these are closely related to the
hardy geraniums of our temperate woods and meadows. Both are in the family Gerania-
ceae, but scented geraniums are semitropical Pelargonium species. They differ in appear-
ance, hardiness, and use from wild geraniums that comprise the Geranium species.

Latin names are assigned according to simple, logical rules that are periodically revised
by an international congress of experts and recorded as the International Code of Botani-
cal Nomenclature. The intent of using them is to standardize the names of plants the
world over and help communication, so a plant known in Boston as Alchemilla mollis is
known in Amsterdam by the same name. In print, the scientific name is always italicized
or underlined. The generic name is always capitalized, but the specific epithet is not.

Latin is not the only ancient language a gardener may encounter when dealing with
plants; Greek also shows up from time to time. For example, the science of the classifica-
tion of plants is called taxonomy, a word that comes from the Greek word zaxis, meaning
“arrangement” or “division.” Any unit of taxonomic classification is a taxon (plural, taxa).

The basic unit of scientific names is the species (singular and plural), a two-part name
consisting of the genus and specific epithet, or name. Bear in mind that a species does not
actually exist in nature; instead, individuals are organized into populations. The human
concept of “species” is an attempt to impose order upon a bewildering array of natural
variation. A species is relatively easy to define when variations are clearly abrupt. More
often than not, however, variation is continuous.

16
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Not surprisingly, scientists define species differently. Morphologists—those who study
the shape and form of plants—place great weight upon the characteristics of a plant’s flow-
ers and vegetative parts to define a species. Geneticists, on the other hand, see a species as
a potentially interbreeding group of individual plants. To molecular biologists, a species is
defined by its bands of DNA fragments or proteins.

Botanists have not yet achieved a synthesis of these differing viewpoints, but from a
practical standpoint we can use the definition of Arthur Cronquist: “Species are the small-
est groups that are consistently and persistently distinct, and distinguishable by ordinary
means.” Not all taxonomists will agree with this definition, but for horticulturists, it is
practical above all else. For example, true lavender, Lavandula angustifolia, and spike lav-
ender, L. latifolia, are readily distinguishable by using a 10x hand lens, noting flowering
time, and/or observing plant height.

Genus and Species

Groups of one or more similar species are combined into a genus (plural, genera). For ex-
ample, all species in the genus Rosa—the roses—have woody stems, compound leaves, five
or more petals, and many pistils enclosed within a hypanthium, a structure formed by the
fusion of sepals, petals, and stamens. All species of Mentha—the mints—have four per-
fect stamens of equal length, and the calyx and corolla are almost radially symmetric.

The scientific name of European field mint, Mentha arvensis, for instance, is composed
of two portions: the genus (Mentha) and a descriptive word called the specific epithet
(arvensis). The genus is rather like a surname, while the specific epithet reflects a given
name; it’s like writing John Smith’s name as Smith John.

Both genus and specific epithet are necessary when naming a plant. The citation of
only arvensis means only “of the cultivated fields,” and arvensis is not the species, only the
specific epithet; you must cite both to correctly name the species. A species can have only
one name, and a name can be used for only one species.

To distinguish the scientific name of European field mint, the authority who first
coined Mentha arvensis, Carl von Linné (Latinized to Linnacus and abbreviated L.), may
follow the scientific name; it is not italicized. Mentha arvensis L. refers to the field mint of
Linnaeus. In 1753, he published Species Plantarum, the book that is the starting point of
botanical nomenclature. For most common species, the authority may be omitted, but it
is cited in formal literature.

Sometimes, if the meaning is clear, writers abbreviate the name of a genus with an
initial. For example, in an article about mints, when first naming the species the author
writes “Mentha arvensis.” In following text, “M. arvensis” may be used, although startinga
sentence with the initial of the genus is considered confusing by international authorities.



18 Chapter2. What'sin a Name?

Plant Families

Just as similar species are grouped into a genus, similar genera are grouped into a family.
Many writers or lecturers misuse the term “plant family.” They might refer to the “sage
family,” when they mean the genus Salvia.

A “sage family” does not exist; Salvia belongs to the Lamiaceae or mint family, along
with true mints (genus Mentha), marjorams (genus Origanum), rosemarys (genus Rosma-
rinus), and many other herbs. All members of the Lamiaceac have four-sided (square)
stems, opposite or whorled leaves, two-lipped flowers, and usually glands that produce
fragrant oils. This family was once called Labiatae, but the general trend has been to spell
all families with the suffix “-aceac.” This is another benefit of using Latin names: You
might confuse the terms “mint genus” and “mint family,” but you’d never confuse Mentha
with the Lamiaceae.

Climbing up the taxonomic ladder, families are organized into orders, orders into
classes, classes into phyla (botanists used to call this rank a division), and phyla into the
kingdom Planta, kingdom Planta into the domain Eucarya. Except for distinguishing
between the two subclasses that differ in pattern of seed growth, the monocots and the
eudicots, horticulturists are rarely concerned with taxa above the family level.

In fact, horticulturists are mostly concerned with individual variation. They prize
plants which are special in one way or another, and differ from what is typical for the spe-
cies. Subtle differences arise because a species includes many individuals, not all identical;
thus, the taxonomy must be flexible. Sometimes the differences within a species are sig-
nificant enough to warrant a separate name. Botanists assign variation within a species
into three categories: subspecies (abbreviated subsp. or ssp.), varieties (var., for varietas),
and forms (£, for forma).

For example, the pine-needled rosemarys are quite distinct, and naturally occurring
specimens would be Rosmarinus officinalis var. angustifolius. On the other hand, forms
designate very minor variations, such as floral color. Naturally occurring white-flowering
rosemary, typical in all other respects, would be R. officinalis var. officinalis £. albiflora.

The designation of subspecies was originally proposed for taxa not quite worthy of
specific rank, with or without included varieties, and has often been used to designate vari-
ation correlated with geography. The distinction of variety versus subspecies is best left to
esoteric discussions by botanists; one botanist’s variety is another botanist’s subspecies!

Horticulturists use the term “cultivar,” a portmanteau word created from “cultivated
variety.” However, not all cultivars correspond to botanical varieties. Like botanical vari-
eties, some cultivars describe variation within a species. But other cultivars describe hy-
brids between species or even between genera. Cultivars do not occur in nature; they are
maintained by gardeners. Some, like ‘Munstead’ lavender, must be vegetatively propagated
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to maintain the correct selection. Others, such as ‘Long Standing’ coriander, come true
from seed.

In the past, cultivar names were designated in Latin; an example is 2/ba, meaning
“white.” Since 1 January 1959, cultivar names must be given in a modern language instead
of Latin. In print, they are not italicized but instead capitalized and placed in single quotes,
thus now ‘Alba’. The abbreviation “cv” is no longer correct to use.

The term “hybrid” has been used to represent progeny from the mating of two recog-
nized species, but the term also refers to the progeny of any recognized taxa, from highly
inbred lines (F, hybrids) to genera (intergeneric hybrids). Hybridization at all taxonomic
levels occurs naturally and is a leading force in evolution. In nature, however, hybrids may
or may not be common depending on the taxa and isolating mechanisms between taxa.

Cultivation brings previously isolated species into close contact. Seed saved from col-
lections of closely related species often results in mixed hybrids. An oft-quoted story is that
one herb nursery gathered a large basil collection and planted them all side by side. Basils
are notoriously promiscuous, and in a few years the basil grown from seeds collected from
these plants were all of the same hybrid progeny—regardless of the label on the seed packet
in which they were sold. The only way to keep basils from interbreeding is to plant them
far apart, enclose each selection separately in netting (“bag” them), or take cuttings.

Mentha species in Europe have become closely associated with agriculture. Normally
isolated populations of perfectly good species have been thrown together for centuries.
Today, interspecific hybrids of Mentha are very common. For example, peppermint is a
naturally occurring hybrid of two species, water mint (M. aguatica) and spearmint (M.
spicata). This hybrid nature is indicated by the use of a multiplication sign (or the small
letter “x”) and sometimes pronounced “notho.”

Peppermint is generally sterile, but this is not the case with all interspecific hybrids.
Numerous cases of fertility being restored to sterile hybrids exist both in the laboratory
and nature.

Other hybrids are entirely the result of human manipulation. All our modern cultivars
of roses are the result of direct manipulation by humans, bringing together roses from the
Mediterranean and Orient that would never have mated under natural conditions. It is
doubtful a ‘Peace’ rose has enough vigor to survive in nature, except perhaps in a moderate
climate like Bermuda’s. Gardeners supply the extra care, fertilization, winter protection,
insecticides, and fungicides that make ‘Peace’ one of the best-known and best-loved roses
worldwide. Nature ruthlessly eliminates poorly adapted genetic combinations, but hu-
mans can intervene to some extent.

Because hybrids are a mixture of genes, they will not breed true. Today’s corn and pe-
tunias are the result of crossing two highly inbred lines, and seed saved from these F, (first
filial or first generation) hybrids results in different plants; in successive generations, the
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desirable characteristics gradually diminish. Many named cultivars, because they are the
result of hybridization, do not breed true and must be propagated by cuttings.

Conventional hybrids result from the transfer of pollen to stigma. Insects (and wind)
have done this job for eons, but humans have initiated artificial pollination within the last
century. New advances in biotechnology, such as somatic fusion in tissue culture, add new
dimensions to hybridization, but we still depend upon the transfer of genetic material re-
gardless of the technique.

A rose and a mint present two examples of the way scientists have dealt with subtleties
in classifying plants. The autumn damask rose is sometimes classified as Rosa damascena
Mill. var. semperflorens (Loisel. & Michel) Rowley, a botanical variety of the true damask
rose. Other botanists classify it as a full species, R. bifera Pers., asserting that it differs suf-
ficiently in particular characteristics. In this case, the different names represent different
viewpoints of what defines a species.

As another example, “Todd’s Mitcham’ peppermint is a cultivar derived from ‘Mit-
cham’ peppermint by gamma-irradiation. “Todd’s Mitcham’ has oil that is slightly differ-
ent from that of ‘Mitcham’ and is resistant to verticillium wilt, a soil-borne disease that
weakens and kills susceptible plants by attacking their roots. If “Todd’s Mitcham’ had oc-
curred naturally, it would not have been given botanical recognition because it lacks major
differences from black peppermint, M. xpiperita nothovar. piperita. In other words, dis-
ease resistance is important horticulturally but not botanically (although it is important
in evolution).

Changing Scientific Names

While the scientific names of plants are more stable than common names, they do change.
When it is discovered that prior names were published, plant names change; they also
change when concepts of genera and species alter. Taxa are not static entities, especially
with human disruptions of genetic barriers, and plant names change as plants evolve. The
International Code of Botanical Nomenclature (ICBN) is, in itself, being constantly re-
vised to meet the needs of the scientific society, and plant names also change as rules
change. Someday a concise list of correct plant names will be formulated for the Planet
Earth, but until that utopian day arrives, we will have to be content with using the most
up-to-date name as the correct name.

Interpreting Scientific Names

Scientific plant names have several levels of meaning because they may be commemora-
tive, descriptive, or derived from a vernacular name. The specific epithet officinalis, often
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attached to the names of herbs, means “medicinal”; vu#/gare means “common.” The genus
Wasabia was derived from the Japanese name for Japanese horseradish, wasabi.

Herbs have a rich history, and knowing the meaning of scientific names aids in inter-
preting their history and uses. The Dictionary of Plant Names by Coombes (Timber Press,
1987), Stearn’s Dictionary of Plant Names for Gardeners (Cassell, 1992), Plants and Their
Names by R. Hyam and R. Pankhurst (Oxford, 1995), and The Names of Plants by Gled-
hill (Cambridge University Press, 1990) are recent texts often recommended for further
study of the meaning of names.

Pronouncing Plant Names

The pronunciation of the vowels and consonants of Latin now taught in American and
European classrooms is the “reformed” or “restored” academic pronunciation. It was ad-
opted by classical scholars as an approximation of the words spoken by educated Romans
in the time of Cicero (first century B.C.E.). Since Cicero’s time, however, this classical
Latin has been corrupted by the sounds and rhythms of native languages. Erasmus, the
sixteenth-century humanist theologian, remarked that a French ambassador at the court
of Emperor Maximilian made a speech in Latin with so Gallic an accent that the Italians
present thought he was speaking French; a German, called upon to reply, sounded as if he
was speaking German. A Dane who spoke third might have been a Scotsman, “so marvel-
lously did he reproduce the pronunciation of Scotland.”

That tradition is alive today. In North America and Great Britain, most botanists
and horticulturists use an English pronunciation of Latin. Botanists of continental Eu-
rope, English-speaking botanists with international contacts, and botanists whose native
tongue is written in non-Latin script all attempt to use the reformed academic pronuncia-
tion of Latin. Add to this the many scientific names that are of non-Latin origin, and you
have a polyglot stew that burns many a tongue. Just imagine pronouncinga Latinized Pol-
ish name!

In Latin, every vowel is pronounced (e.g., o-i-des, not -oides). In words of several sylla-
bles, the stress usually falls on the next to the last one. Diphthongs (ae, oe, au, eu) are
treated as long vowels. Table 2 (see next page), as modified from W. T. Stearn’s Botanical
Latin, indicates the difference between the English and the classical Latin pronunciation.

In the end, the purpose of proper pronunciation is to facilitate the understanding of
the spoken word. If you can communicate to your listeners, don’t worry whether you are
“proper” in your pronunciation. At least one taxonomy professor of the “old school” used
classical Latin for all his pronunciations and regularly caused an uproar in class when he
talked about Pinus rigida. Sometimes it’s best to use the most melodious pronunciation,
not the most correct.
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Pronunciation of scientific names by Latin and English pronunciations (after Stearn).

REFORMED ACADEMIC

a as in father
aasinapart

ae asin aisle

au as in house

c always as in cat
c always as in cat
chaskork-has
éasinthey

éasin pet

ei (or ej) asin rein
g always as in go
g always as in go
Tas in machine
Tasin pit
jasyinyellow

ng as in finger

0 as in note

O asinnot

oe asin toil
phasporp-h

r always trilled

s asin sit, gas

t as in table, native
tasin table, native
Gasin brute
Gasin full

ui as oui (French)
v (consonant) as w
y as pur (French)

y as du (French)

TABLE 2.

ENGLISH

fate

fat

as ea in meat

as aw in bawl

before e, i, y as in center
before a, 0, u as in cat
korch

me

pet

height

before a, 0o,uasin go
before e, i, y asin gem
ice

pit

jasjinjam

finger

note

not

as eein been

like f

sit, gas

tasin table

ti in word as nation
brute

tub

ruin

van

cipher

cynical

HERBAL EXAMPLE

Galium mollugo
Dictamnus albus
Tropaeolum majus
Laurus nobilis
Cichorium intybus
Catha edulis
Chenopodium album
Anthemis nobilis
Sesamum orientale
Satureja montana
Galium odoratum
Genista tinctoria
Linum usitatissimum
Mentha citrata
Jasminum officinale
Eryngium maritimum
Viola odorata

Viola tricolor
Oenothera biennis
Daphne mezereum
Teucrium chamaedrys
Sesamum orientale
Baptisia tinctoria
Baptisia tinctoria
Calendula officinalis
Hyssopus officinalis
Sanguisorba minor
Valeriana officinalis
Cuminum cuminum
Cynoglossum officinalis
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Herbs and Etymology

IS AN HERBARIAN the offspring of an herbalist and a barbarian? What is the differ-
ence between an herbarian and herbarium? Do you have an herbary or herbour?
Whatis an herblet? Are you herbiferous or herbless? Is this book herbose? Is an herbal
accolade an herbelade?

The word “herb” is derived from the Latin herba, meaning “green crops” or, more
literally, herbage. It is this meaning of herb that is used in Genesis 1:11, “the herb
yielding seed.”

Talk to a botanist, however, and you will hear “herb” used to describe any plant
that is not woody, but herbaceous. In turn, a horticulturist uses the most familiar
definition: a plant that may be used for fragrance, flavor, medicine, or dye.

The following are some herb-enlightenments or a little herbarized dictionary:

herbaceously with a flavoring of herbs.

herbage (1) herbaceous growth; (2) herbs for garnishing a dish; or (3) the green,
succulent part of herbaceous plants.

herbal (1) a book containing the names and descriptions of plants with their prop-
erties and virtues; (2) a collection of botanical specimens (= herbarium); (3) be-
longing to or consisting of herbs; or (4) or the nature of an herb.

herbalism the science of herbs or plants.

herbalist (1) one versed in the knowledge of herbs; (2) a collector or writer on
plants; or (3) a dealer in medicinal herbs.

herbalize to collect medicinal herbs.

herbarian one skilled in the knowledge of herbs (= herbalist).

herbarism the knowledge of herbs (= herbalism).

herbarist one skilled in herbs (= herbalist).

herbarium (1) a collection of dried plants systematically arranged; (2) a book or
case contrived for keeping such a collection; or (3) the room or building in
which the collection is kept.

herbarize = herbalize = herborize.

herbary (1) one skilled in herbs (= herbalist); (2) a collection of dried plants (= her-
barium); (3) a place where herbs are grown; (4) a treatise on herbs (= herbal); or
(5) the science of herbs.

herbelade a kind of pork sausage mixed with herbs and baked in a crust.

herbar, herber (-¢, -cior, -our) Middle English forms of arbor; especially in its
carlier senses as a green plot, such as an herb- or flower-garden, orchard.
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herberie, erberie (1) collection of herbs, (2) an herb-market, (3) provision or store
of herbs.

herbescent growing like an herb (= herbaceous).

herbid grassy.

herbiferous bearing or producing herbs.

herbish resembling an herb; greenish.

herbist, herbister herbalist.

herbless destitute of herbs.

herblet, herbling a little herb.

herb-man one who deals in herbs.

herborist = herbarist = herbalist.

herborization (1) one who herborizes; (2) a botanical excursion.

herborize (1) to tend herbs or plants; or (2) to gather herbs (botanize).

herbose abounding in herbs or herbage.

herbous belong to or of the nature of an herb.

pot-herb (1) an herb grown for boiling in the pot; (2) any of the herbs cultivated in
a kitchen-garden.

And how could we forget the most hotly debated linguistic conundrum in herb-
dom: How do you pronounce “herb”? In Old French and Middle English, it was
only occasionally spelled with an “h,” but is found written that way regularly after
1475. However, the “h” was silent until the nineteenth century, and has remained so
among most Americans until its relatively recent revival.



CHAPTER 3.

The Flavors and

Fragrances of Herbs

PLANTS ARE FACTORIES that produce thousands of complex chemicals, many of which
have never been synthesized by humans or are too expensive to manufacture in commer-
cial quantities. In fact, the word “chemical” is derived from the Greek chemia, meaning
“plant juice.” In turn, the Greeks supposedly derived their word from the Persian kimiya,
a reference to a group of tonic herbs from China.

These chemicals are manufactured, or biosynthesized, throughout the plant, usually in
association with specialized tissues or organs. The essential oils, for example, may be syn-
thesized in secretory canals in anise fruits or epidermal glands on peppermint—thus anise
fruits must be broken and mint leaves rubbed to release the fragrance. Although the pep-
permint oil is secreted outside the gland, it lies beneath a layer of plant wax, or cuticle, that
is easily broken.

We can only guess why herbs produce such a large array of chemicals. Many chemicals,
such as those involved in photosynthesis, are clearly an integral part of the plant’s metab-
olism and thus absolutely necessary for survival. Most plants depend on chlorophyll to
capture light energy for the synthesis of sugars. Plants that lack chlorophyll must be sap-
rophytic (living off dead organic matter, as Indian pipes, Monotropa uniflora, does) or
parasitic (obtaining sustenance from other living organisms, such as the Cuscuta spp.,
dodders, do).

On the other hand, why do plants secrete scents or alkaloids? Plants, unlike animals,
lack an immune system and cannot move away from predators (or, in another interpreta-
tion, move but at a much slower tempo). Not all plants secrete the same array of plant
compounds, so how does a plant benefit from secreting, say, menthol instead of carvone?

We have good evidence that floral fragrances attract very specific pollinators. In a re-
view of orchid floral fragrances, researchers noted that alpha-pinene attracts male euglos-
sine bees to Stanhopea orchids to accomplish pollination.

Do these same chemicals in leaves protect against animals that might find them tasty
menu items? A researcher at the Pacific Southwest Forest and Experiment Station found
that pine oil, which is chiefly composed of alpha- and beta-pinene, protects lodgepole
pines from attack by mountain pine beetles. The pyrethrenoids of Tanacetum ptarmici-

25
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Sflorum (Chrysanthemum ptarmiciflorum) are effective insecticides and the source of a
major industry in Kenya.

Do some plants produce chemicals to kill other plants around them—and relieve the
competition for resources? At the University of California, Santa Barbara, researchers dis-
covered that the essential oil of Salvia leucophylla inhibits germination of nearby seed-
lings; the oil is thus said to be allelopathic.

Stress in the form of extreme parameters of light, temperature, disease, or insect infes-
tation also changes the chemical profile of plants as raw materials become less available or
must be used for essential metabolic reactions. French researchers reported a peppermint
that had been severely infested with a mite (Eriophyes sp.); the oil smelled like that of basil
because of its high menthofuran content.

Regardless of the biological reasons for their existence, chemicals in herbs are also re-
sponsible for the unique flavors, fragrances, and even poisons within the plants. The chem-
icals also serve as markers for identifying the herbs.

Flavors and Fragrances

Flavor seems so simple and immediate when you chew a basil leaf freshly plucked from a
plant in your garden, but flavor is a complex phenomenon consisting of fragrance (aroma),
taste, and consistency. Fragrance is detected by the sensory cells at the upper part of the
nasal cavity. The tongue senses taste. Consistency includes physical texture, including
“mouth feel,” a physical sensation that influences one’s perception of the total flavor.

Fragrance is the most complex of the components of flavor. While the human nose can
distinguish among very similar compounds—such as (§)(-)-carvone (d-carvone), which
smells of caraway and (R)(-)-carvone (I-carvone), which smells of spearmint—it senses no
difference between the chemically dissimilar nitro musks and steroid musks. Many theo-
ries have been put forth to explain this situation by correlating molecular structure with
perceived aroma; the texts cited below contain further information.

Important fragrance chemicals occur in the essential oil. Why are oils essential? The
term derives from the sixteenth-century Swiss physician and alchemist Paracelsus, who
used the term quinta essentia, or quintessence of the plants. His term refers to the fifth
essence of Aristotle, which the philosopher believed permeates all living as well as inani-
mate objects.

An essential oil is different from a fixed oil, one that is liquid at room temperature, or
fat, which is solid at room temperature. Essential oil is highly volatile—it evaporates eas-
ily—and contains the principal components of the herb’s fragrance. Fixed oils can be
casily extracted from plants by pressing—as corn oil is produced, for instance—but an
essential oil is usually extracted by distillation or organic solvents.

Fixed oils also differ chemically from essential oils. Fixed oils are formed by the union
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of glycerol and fatty acids, while essential oils include a wide variety of chemicals, all more
or less volatile.

The way essential oils are derived from plants makes all the difference to the oil’s odor.
Dry distillation, without water, is notoriously destructive and not usually used. Water
distillation introduces problems of pH and metal ions; the process is reserved for herbal
material such as rose petals, which cannot be distilled easily otherwise.

Steam distillation remains the least destructive method of obtaining essential oil. Live
steam is passed over herb materials and then condensed, resulting in water and essential
oil that are then separated. Some companies sell distillation equipment, both for the
amateur and professional, but in general the cheaper the distillation equipment, the cruder
the product.

The heat of steam distillation, however, introduces its own effects. For example, lemon
verbena oil obtained from distillation has a notable isocitral content, which may cause the
skin to become extremely sensitive to the sun. Thus, a gentler solvent extraction method is
preferred for this and some other for floral fragrances. Petroleum ether, the solvent of
choice today, yields a product that is high in fats and plant waxes; it’s usually yellow. This
product, a “concréte,” requires further treatment with ethyl alcohol to eliminate the non-
fragrant materials. The resulting product is an “absolute,” or if extracted from a concrete,
an “absolute from concreéte.”

Another method of solvent extraction for flowers that continue to release their fra-
grance after being picked—jasmine and tuberose, for instance—is enfleurage. Flowers are
spread on a layer of cold fat (usually 1 part tallow to 2 parts lard) coated on glass. After
twenty-four hours (forty-cight in the case of tuberose), the flowers are removed, and the
process repeated up to thirty-six times with fresh floral material.

Later the fragrance-saturated fat is washed with ethyl alcohol in a mixer; the fat is
discarded or used to make soap. The saturated alcohol is frozen to remove the last bit of fat,
and it may be concentrated by vacuum distillation to yield an “absolute of enfleurage.” The
“exhausted” flowers may be further extracted in a solvent to yield an “absolute of chassis,”
referring to the sheet of glass which carries the fat.

This hand labor drives up the price of the product, but the full, fine fragrance extracted
by enfleurage is unequalled. The scent obtained by merely dumping the flowers in petro-
leum ether pales in comparison.

Amateurs may easily enjoy the process of cold-fat extraction. First, find a spanking
clean, large picklingjar; pizza parlors normally discard empty pickled-pepper jars that can
be thoroughly cleaned. Next, coat with vegetable shortening several layers of cheese cloth
big enough to cover the inside walls of the jar. Pat the fatted cheese cloth inside the jar.

In the morning, load the jar with fragrant flowers of your choice; store in a cool, dry
basement overnight. Next morning, remove the flowers and reload the jar with a fresh
batch of flowers. Repeat daily for about a month.



28 Chapter3. The Flavors and Fragrances of Herbs

Pour about a cup of 190 proof (95 percent) grain alcohol into the jar, gently shake, and
let set overnight, shaking periodically. Decant the fragrant alcohol the next morning—it’s
your own absolute from enfleurage.

Cold solvents, such as butane or carbon dioxide, may also be used to extract fragrances.
Carbon dioxide (supercritial fluid extraction or SFE) is especially interesting because the
carbon dioxide is easily removed later, and the resulting material is food-grade. The capital
investment, however, is high for the pressurized equipment.

Other fragrant materials, such as gums and resinoids, are also available on the fra-
grance market. They are normally extracted further by distillation or solvent extraction.

Essential oil is composed of at least three groups of chemicals: the straight-chain com-
pounds, the monoterpenoids, and the benzene derivatives. Another way of grouping the
components of an essential oil is by their reactive group, such as presented in Table 3.

Each species offers unique attributes of fragrance, so an analysis of essential oil may be
used for identification. While dwarf white lavender, Lavandula angustifolia ‘Nana Alba),
may be easily distinguished by its dwarf stature and floral color; it also has an extremely

more carbons

phenol -ol; has a hydroxyl (-OH) attached to thymol in thyme oil
benzene ring

phenolic ether -ole; has an oxygen (-O-) between anethole in anise oil
carbon and benzene ring

sulfur compounds  -ide = sulfides; -mercaptan = diallyl disulfide in garlic oil

r-r--——---------------"-"-""—-"—-"=—-"—-"—-"""-""-"—-"—-"=-""-"= A
| TABLE 3. |
: Principal compounds in essential oils. :
: REACTIVE GROUP SUFFIX AND DESCRIPTION HERBAL EXAMPLE :
| acid -ic; contains a terminal carboxyl (COOH) isovaleric acid in valerian oil |
: alcohol -ol; contains a hydroxy group, (-OH) menthol in peppermint oil :
| aldehyde -al; contains an aldehyde group (-CHO)  neral in lemon oil |
: ester -ate; alcohol + acid = two oxygens menthyl acetate in :
| attached to carbon peppermint oil |
: hydrocarbon -ane or -ene; contains only carbon (C) pinene in pine oil :
| and hydrogen (H) |
: ketone -one; contains a carbonyl group (-CO-)  menthone in peppermint oil :
| lactones -ide; an “inner ester” ambrettolide in ambrette |
| . |
| seed oil i
: oxide -ole; has an oxygen bridging two or 1,8-cineole in eucalyptus oil :
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

thio-alcohols; -in = sulfoxides
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high content of terpinen-4-ol in its essential oil. Identification of ‘Abrialii’ and ‘Super” la-
vandins (L. xintermedia) is difficult because they are similar in height and floral color.
The two can be readily distinguished, however, by their essential oils.

The nose is often able to detect some of these differences in fragrance, but not always.
While most of the odoriferous components in a plant are released so the nose can detect
them, others must break down before they can be smelled. This is why drying, which aids
in the breakdown of coumarin, deepens the fragrance of sweet woodruff. Some of the
principal components of essential oils of herbs are presented in Table 4. Perfumers uses the
term “note,” which was borrowed from music, to refer to fragrance moods or qualities.

TABLE 4.
Principal components of essential oils of herbs.

NOTE CHEMICAL COMPONENT HERBAL EXAMPLE
woody patchouli alcohol patchouli

khusimol vetiver
musk ambrettolide ambrette
amber sclareol clary sage
spicy cinnamaldehyde cinnamon basil

eugenol clove basil
hay-fern coumarin sweet woodruff
anise-basil trans-anethole anise

estragole (methyl chavicol)  French tarragon, most sweet basil

-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

safrole sassafras |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

-

mint menthol peppermint
(R)(-)-carvone spearmint
citrus citral (geranial + neral) lemon verbena
limonene lemon verbena
aldehydic 7-dodecanal cilantro
floral; rose geraniol rose geranium
phenylethyl alcohol damask rose
herbaceous linalool/linalyl acetate lavender
1,8-cineole Dalmatian sage
camphoraceous-pine  borneol/bornyl acetate rosemary
phenolic thymol French thyme
carvacrol oregano
sulfurous diallyl disulfide garlic oil
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The Taste of Herbs

Taste consists of four basic qualities: sweet, sour, salty, and bitter; alkaline and metallic
tastes are sometimes included, along with flavor intensifers such as monosodium gluta-
mate. To this traditional classification, pungency, astringency, and coolness, all of which
affect the mucous membranes, might be added.

Sweet tastes may be carbohydrates but this taste more often arises from other com-
pounds, such as terpenoids or proteins. Organic acids produce sour tastes. Inorganic salts,
such as sodium chloride, or common table salt, produce salty tastes. Bitter tastes are some-
times due to alkaloids in herbs and are usually poisonous; seco-irodoids and terpenoids
may also be bitter. A number of compounds, typically cyanates, create pungency. Astrin-
gency is produced by phenolics and quinones, the chemical complexes sometimes called
tannins. Coolness is a sensation elicited by compounds such as the menthols. Like herbal
aromas, some of these compounds are not in a free state where they can be tasted directly.
They need the action of enzymes to burst forth.

Like smell, taste is highly variable by sex, age, race, and individual; it can also be learned
or acquired. Cilantro, for example, was once ignored by many Americans because it recks
of stink bugs, but now it has become a popular item in classy restaurants. Table 5 includes
some of the principal components of taste in culinary herbs.

TABLE 5.
Examples of principal components of taste in culinary herbs.

| |
| |
: TASTE CHEMICAL COMPONENT HERBAL EXAMPLE :
| sweet stevioside Paraguayan sweet herb |
: glycyrrhizin licorice :
| estragole sweet cicely |
: sour oxalic acid French sorrel :
| bitter gentiopicroside, amarogentin bitter gentian |
: absinthin wormwood :
| humulon hops |
: pungent capsaicin chili pepper :
| allyl isothiocyanate black mustard |
: cool menthol peppermint :
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Caution: Some Natural Flavors and Fragrances May Be Toxic

Just because something is “natural” does not mean it is intrinsically “good.” AIDS is natu-
ral, poison ivy is natural, and comfrey leaves containing chemicals that cause liver cancer
are natural. In the United States, flavor ingredients are regulated by the Food and Drug
Administration (FDA) under the Food Additives Amendment, section 409 of the 1958
Food and Drugs Act. The Flavor and Extract Manufacturers Association (FEMA) pro-
vides an expert panel to determine those flavors and levels that are granted exemptions
from the coverage of section 409 and whose use in food is “Generally Recognized As
Safe” (GRAS). This is summarized in chapter 21, parts 182 and 184, of the Code of Fed-
eral Regulations.

In 1972, the National Academy of Sciences’ Food Protection Committee reviewed
GRAS chemicals, and since then the FEMA expert panel has reviewed flavor ingredients
and published periodic updates in Food Technology. In Europe, a classification of “Nature-
identical” is similar to GRAS, and the European Community (EC) is preparing invento-
ries of flavoring materials. We have listed the GRAS status and FEMA levels allowed in
foods under each herb (see, for example, pennyroyal, Mentha puleginm).

What does this mean for you, the consumer? Consider safrole (see herb profiles for
Sassafras albidum and Piper auritum). An extract or oil of the root of sassafras, S. albidum
(Nutt.) Nees, contains 74 to 85 percent safrole; it also causes liver cancer in mice, rats, and
dogs. Safrole is viewed as a precarcinogen which is metabolized to the carcinogenic 1-sul-
fooxysafrole via 1-hydroxysafrole (in mouse liver).

Aside from safrole’s ability to cause cancer, ingestion of 5 ml of sassafras oil by an adult
or a few drops by a toddler causes death or at least induces vomiting, rapid heart beat, and
muscle tremors. Consumption of 10 cups or more per day of sassafras tea will induce
profuse sweating in an adult. Sassafras root has been banned by the FDA since 1960 and
the Council of Europe since 1974; the FDA ruling was comprehensively reviewed in 1976
and upheld.

Should you recommend the consumption of sassafras root bark? Whether or not you
believe that safrole causes cancer is irrelevant under federal law. Anyone who gets liver
cancer and then asserts in court that it is your fault for recommending the consumption
of this or any other high-safrole plant has the backing of the U.S. Food and Drug Admin-
istration—and at taxpayers’ expense.

Likewise, the International Fragrance Association (IFRA), formed in 1973, has cre-
ated industry guidelines to restrict ingredient usage in fragrances as a result of oral toxic-
ity and skin problems, including potential irritation, contact sensitization, and/or photo-
toxicity and skin photosensitization potential.

New fragrance ingredients for which no adequate experience exists should be used
only after satisfactory evaluation by competent toxicologists. Table 6 includes the 1989 (to
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present) IFR A list for natural materials. These recommendations make use of the detailed

findings of the Research Institute for Fragrance Materials (RIFM), which was created in

1966 by the fragrance industry for the sole purpose of establishing fragrance safety.

TABLE 6.

IFRA recommendations on fragrance ingredients.

HERB PRODUCT

allantroot oil (elecampane oil)

angelica root oil

bergamot oil

bitter orange oil, expressed

cassia oil

chenopodium oil

cinnamon-bark oil, Ceylon

costus root oil, absolute and concrete

cumin oil

fig-leaf absolute

lemon oil, cold pressed

lemon verbena absolute

(lemon) verbena oil

lime oil, cold pressed

marigold oil and absolute (Tagetes oil
and absolute)

oak moss absolute and resinoid
(concréte)

opopanax

Peru balsam
Pinaceae family oils

rue oil
sassafras oil

savin oil

styrax, American and Asian

STATUS

prohibited

restricted; limit to 3.9%
restricted; limit to 2%
restricted; limit to 7%
restricted; limit to 1%
prohibited

restricted; limit to 1%
prohibited

restricted; limit to 2%
prohibited

restricted; limit to 10%
limit to 1%

prohibited

restricted; limit to 3.5%

restricted; limit to 0.25%

restricted; limit to 3%

restricted; use only from Commiphora
erythraea var. glabrescens

restricted; use only from Myroxylon pereirae

specification; use only oils with peroxides level
less than 10 millimoles peroxide/liter

restricted; limit to 3.9%

restricted; safrole content should not
exceed 0.05%

specification; use only from Juniperus
phoenicea, not J. sabina

restricted; should not be used



CHAPTER 4.
How to Maximize
Flavor and Fragrance

WHILE MANY HERBS may enhance the landscape, we grow them most often for their
flavor and fragrance. These two essential qualities, however, are not found in all plants
called herbs. To get the most flavor and fragrance from your herb garden, it is important
to choose varieties from species with strong aromatic character. Unfortunately, variety
selection is one of the least understood aspects of herb gardening, a state of affairs that is
probably due to the way herbs have been marketed to cooks under single, vague names
such as oregano, tarragon, and thyme. This may account for some of the misconceptions
that sprout in the herb garden.

One of the most common misunderstandings about herbs was voiced not long ago by
a gardener who asked why her oregano turned into a mint with no flavor in its second year.
She was certain it had changed because she planted it too close to her spearmint. Instead,
the oregano she purchased was the purple-flowered Origanum vulgare subsp. vulgare, or
wild marjoram, an herb with the vigorously spreading habit of a mint but without the
flavor of the culinary herb she desired. In short, her oregano was behaving the way its
genes told it to and was not under the influence of bad companions.

The beginner and experienced herb gardener alike sometimes face a difficult task in
choosing the right herb. Is it possible to pick just one thyme, for instance, from the more
than 350 Zhymus species, plus untold cultivated varieties? When the recipe calls for three
tablespoons of fresh mint, what type should be used? There are at least nineteen very vari-
able Mentha species that have been named, but thousands of hybrids have been generated
in nature and in gardens. Is it too much to expect to find the right sage from more than
900 Salvia species? Is it any easier to pick an oregano from the thirty-six species of Origa-
num? Or a rosemary from the more than four dozen cultivars of Rosmarinus officinalis?
Which is the best parsley—if there is one—among the more than 100 varieties grown
around the world? Can you name the lavender with the best fragrance from the hundreds
of choices of Lavandula? Well, it may be much easier, and a lot more fun than you think.

While most herb gardeners eventually settle on favorites, sometimes more from famil-
iarity than any other reason, it is fairly simple to choose a likeable herb variety that will
grow well in your area. Your anticipated use of the herb and knowledge of local growing
conditions will help narrow the field. Your subjective evaluation of a plant’s aromatic ap-
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peal is, of course, necessary. Part of the excitement of herb gardening is that you may
experiment with one variety after another; there is no reason to believe the first choice is
the best.

It’s not a big deal to make a mistake in the garden, but it does help to have an idea of
the how wide the herb world is and how humans have organized it. Herbs are generally
classified as herbaceous or woody. A plant is herbaceous if its stems die in the winter and
new spring stems appear from the roots. Lemon balm, beebalm, catnip, mints, and tarra-
gon are typically herbaceous and tend to spread underground. Woody-stemmed herbs
may be small and somewhat shrubby (suffrutescent), such as thyme, winter savory, laven-
der, and rosemary; or, like bay, they may resemble trees.

Herbs also may be annuals, biennials, or perennials. Some gardeners are confused
about these terms, often because of climatic influences—the difference between an an-
nual and a perennial is a little more complicated than whether a plant survives the winter.
An annual germinates, grows, produces flowers and seeds, and dies in a single year. Dill,
coriander, borage, summer savory, and basil are typical annual herbs.

A biennial is a two-year plant that usually flowers and makes seed during the second
year, as do parsley and caraway.

Here’s the confusing part: A perennial lives more than two years, but some cannot
withstand severe winter temperatures or even heavy frosts. Thus a particular herb, such as
rosemary, may bea pcrcnnial in a warm, sunny climate such as California’s, returning year
after year. In Montana, it must be grown as an annual, for it will not survive the winter.

Common herbs that are winter hardy in most parts of the United States include cat-
nip, horehound, many mints and oreganos, some lavender varieties, and others. Cold-
sensitive or tender perennials include bay, rosemary, sweet marjoram and several lavender
species. Scientific research can’t determine the precise fatal low temperature for individual
herbs, in part because some winter conditions, such as snow cover, protect plants. Others,
such as dampness, contribute to plant mortality. Local variations would skew the results.

Genetic Influences

Herb cultivars, sometimes incorrectly called strains, differ in the characteristics most de-
sired by the gardener, the farmer, or the market place. Some of the most important charac-
teristics to consider when choosing herbs for maximum flavor and fragrance are growth
habit, productivity, and essential oil content. Cold hardiness and disease resistance are
important factors in perennial herb yields because they influence the vitality and longev-
ity of the plant. All of these qualities are established by the plant’s genetic composition.
Once an herb leaves its hometown hillside or meadow and is cultivated under intense
scrutiny, differences between it and other representatives of the same “typical” species may
be noticed. The hometown herb may grow taller, produce larger leaves, or differ in aroma.
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Such differences occur in both wild populations and the garden because of the natural
variability among seeds that leads to differing characteristics among the offspring,

This variability has been underscored by one of America’s top vegetable breeders, Bur-
pee’s Ted C. Torrey: “Herbs are so diverse and to my observation, so variable in seed-
propagated types as to offer great opportunity for breeding programs,” he told the 1990
conference of the International Herb Growers and Marketers Association.

Torrey took advantage of this variability in 1976 when he began a large herb-breeding
program, including sharp observation of plants grown from herb seed available in the
marketplace. ‘Green Bouquet’ basil is a selection from seeds purchased at Nichols Garden
Nursery in Oregon, and ‘Green Ruffles’ is a selection from basil seeds provided by Helen
H. Darrah, author of The Cultivated Basils. ‘Fernleaf’ dill, a 1992 All-America Selection
winner, is a selection from Turkish seeds.

Gardeners seeking clues in their search for the best herb varieties may ask the grower
whether the plants were grown from seeds. This growing method is convenient and inex-
pensive compared to rooting cuttings—no plants from which to take cuttings need to be
maintained—and it is virtually the only way herbs such as chives, parsley, chervil, caraway,
and others reproduce.

Yet, for some species, the genetic variability of seeds leads to uncertain results. After
many years, most major seed merchants no longer offer seed of French tarragon (Are-
misia dracunculus ‘Sativa), a sterile plant unable to reproduce from seed. The seed they
sold produced a rank-growing, poorly flavored plant called Russian tarragon.

Despite this experience, catalogs of major companies continue to list a number of herbs
that should not be produced from seed. Lavender is one; its seed is too genetically variable
to produce named varieties. Much of the oregano seed now sold produces vigorously
spreading, tasteless plants, an exceedingly poor choice for cooking. Seed of peppermint,
an intensely sterile plant, is also on many lists. With these varieties and many other peren-
nials, asexual reproduction is the most reliable way to produce plants with the desirable
parental characteristics.

Natural genetic mutations within plants are another source of unintended diversity.
These genetic changes, called sports, might cause the green leaves on a single branch of
the plant to become variegated or to differ in some other noticeable way. Such a mutation
occurred to create the variegated rosemary Joyce DeBaggio’, and a similar genetic fluke
produced the variegated thyme “Wedgewood’.

To capture and preserve the unique genetic material of these sports, horticulturists
root cuttings from stem tips, a method of vegetative propagation (also called asexual propa-
gation) that maintains the purity of the new cultivar without the risks of seed variability.

Varieties also differ in invisible characteristics such as winter hardiness or resistance to
disease. One of our most winter hardy rosemarys (Rosmarinus officinalis ‘Arp’) would
have gone unnoticed but for the sharp eye of herb grower Madalene Hill. She discovered
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it in 1972 behind a house in Arp, Texas, where it had grown for several decades; no one is
quite sure of the plant’s origins. The new rosemary, however, allowed many northern gar-
dens to welcome the aroma of a rosemary bush.

An equally salutary discovery occurred when nurseryman Pierre Grosso found a single
lavender plant that had survived an attack by a deadly mycoplasm that threatened a seg-
ment of the French lavender-oil industry in the early 1970s. The survivor, which created a
new future for French agriculture, was the mycoplasm-resistant Lavandula xintermedia
‘Grosso’. It is comforting to know that in a world guided by technology and test tubes,
chance and human observation still play important roles in the development of new herbs.

What's the “Best” Variety?

There are several approaches to choosing the most flavorful variety of herb. The simplest is
to sniff through a selection and pick the one that most appeals to you. In doing this, don’t
try to match the aroma of the fresh herb to that of the dried product available on store
shelves. A jar of imported dried oregano, for instance, may contain four or five different
species or cultivars of oregano, along with dissimilar herbs such as lemon balm.

Using another method of comparison, a gardener may seek a variety to match an herb-
industry standard. For sage, that standard is often said to be Dalmatian sage (Salvia offici-
nalis), but over a dozen varieties of sage grow along the Dalmatian coast, an area of the
former Yugoslavia and Albania. The varieties, or chemotypes, vary in essential oil content,
but three make up about 70 percent of the sages found in the area.

Our research at Delaware State University analyzed the essential oils of eight sage vari-
eties found in the American herb trade (‘Albiflora’, ‘Compacta), ‘Icterina’, ‘Purpurascens’,
‘Rubriflora’, “Tricolor’, ‘Berggarten’ and “Woodcote Farm’) to ascertain if any match the
Dalmation coast’s sage varieties.

We found that while sage oils from the Dalmatian coast vary widely and imports are
mixtures of several oils, ‘Rubriflora’ came closest to mimicking the standard, but ‘Berg-
garten’ and ‘Purpurascens’ produce better foliage yields and are runners-up in aroma.

Israeli researchers examined the idea of “the best herb” from a different perspective.
Knowing that much commercial dried sage combines Salvia officinalis and S. fruticosa,
they carefully crossed the two species, harvested seeds, and then selected from the hybrid
plants to create a new variety. This new sage contained the essential oil characteristics
found most desirable in the marketplace and gave Israel’s fledgling herb industry a chance
to challenge the dominance of the Dalmatian sage product. It wasn’t long, however, be-
fore European growers began to produce this new sage, and it probably won’t be long
before U.S. gardeners find it in garden centers, properly labeled as ‘Newe Yaar’, but often
incorrectly sold as “silver sage.”

It’s fine to follow your own aromatic instincts and choose an herb variety without the
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help of test tubes. Commercial herbs may not be “the best” for your purpose. The herb could
be the most plentiful when the industry began, or one that is easy to cultivate and harvest.

Nonetheless, home gardeners face a formidable task in snifing and munching through
the thyme and parsley varieties alone. Fortunately, Harriet Flannery Phillips offers some
guidelines on thyme selection. Phillips did what many herb enthusiasts only dream of
when she bought all the thyme she could find—some 400 plants that represented all the
thyme in the United States—and began her landmark study of the genus.

One of her major discoveries was that French thyme, which she characterized as 7hy-
mus vulgaris ‘Narrow-leaf French’, is virtually the only seed-grown culinary thyme gener-
ally available in the United States (English thyme has only female flowers and cannot
come true from seed, she reported). More than fourteen plants, all offered under separate
names, turned out to be 7. vulgaris ‘Narrow-leaf French’. The plants varied in leaf color,
size, and growth habit, but they were linked by their revolute leaves—the leaf-margins
rolled downward.

In addition, the essential oil of all contained thymol as a chief component. Although
this chemical provides important flavoring, it varied as much as 42 percent within the spe-
cies she defined. Phillips’s research, besides clarifying much of the complex thyme nomen-
clature, underscored once again that selecting the best herbs for flavor and fragrance is
best done by the nose, not by the plant name.

The yield of an herb, or how much can be harvested from a plant, is something no nose
can smell and close observation of a seedling cannot reveal. James E. Simon, a vegetable
and herb specialist at Rutgers University, has spent many years studying parsley; an exam-
ination of his 1987 and 1988 field tests of fresh yields of parsley reveals a difference of
nearly 1,300 percent between the lowest and the highest yields. While Simon compared
only seventeen strains, ‘Gigante d’Italia’ (‘Giant Italian’), a flat-leaved parsley grown from
seed imported directly from Italy, had the largest leaf production; second place went to
‘Extra Curled Dwarf’, a curly variety sold by Burpee.

Simon’s tests have shown repeatedly that both seed source and variety play important
roles in productivity. While his research has yet to end the age-old debate whether curly-
leaved parsley or flat-leaved parsley has the most flavor, Simon has found that curly-leaved
varieties can produce just as much essential oil, although the essential oils have not been
compared or analyzed for flavor. Besides flavor and yield, parsley’s genetics also controls
stem length, leaf color, size and tightness of the curl and resistance to heat tip-burn.

How Environmental Factors Influence Flavor

Light, temperature, soil, water, and nutrients are indispensable in growing herbs. While a
plant’s genes determine many essential characteristics, the environment in which the plant
is cultivated plays an indirect part in altering and enhancing these traits.
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Most gardeners are familiar with some common factors that influence plants. Plants
with insufficient light become spindly. Temperatures too cold may kill sensitive plants,
just as surely as too much heat may fry them. Stiff soil permits water to run off, and low
fertility produces runts. Water applied to a wilted plant will quickly revive it. These are all
profound and palpable effects of the environment on a plant, but there are subtle changes
wrought by cultivation that influence the accumulation of volatile oils, the chemicals that
give herbs their aromatic character and commercial value.

The idea that the environment has the power to change how a plant tastes or smells is
hardly a revolutionary idea. Gardeners, cooks, and scientists have known for decades that
certain vegetables benefit from cool temperatures and even a light frost. With the cold
comes a change in plant metabolism that turns starches into sugars in parsnips, carrots, cau-
liflower, kale, mustard greens, collards, brussels sprouts, beets, leeks, kohlrabi, and turnips.

The science of herb cultivation, unlike that of many other crops, is still in its infancy.
But enough research has been done to satisfy many scientists that the most common envi-
ronmental agents in altering essential oil production of herbs are the length and intensity
of light, the mean temperature of the climate, and the nutrient levels and water availabil-
ity of the soil.

Cold is perhaps the most common influence an herb grower recognizes. It does not
take severe cold to kill plants like basil. Cold winter temperatures can kill a number of
herbs that would otherwise be perennials and knock down the tops of hardy herbaceous
varieties. But cold can also trigger other responses. Although parsley is regarded as a bien-
nial that normally flowers the second year, temperatures below 45°F (7°C) for a month or
two in spring will cause it to produce seed the first year.

Minor daily changes occur in the composition of an herb’s essential oils. These are
called diurnal fluctuations and are believed to be caused by changes in the intensity and
length of daylight, air temperature and pressure, and other climatic factors.

Other changes within the plant, however, occur gradually over a long period; these
may be influenced by cultivation and the environment. Light is often a key factor; in 1976
researchers found that long days enhance growth and increase the content of aromatic oils
in peppermint. They also found another environmental factor, temperature, contributed
to change: cool nights coupled with long days improved the quality of the plant’s aromatic
oils. Long days and high temperatures create high oil yields in basil. High light intensity
alone increases oil production in chamomile plants.

When we placed a 1-inch layer of white sand beneath hybrid lavandin plants (Lavan-
dula xintermedia ‘Dutch’) in our research field at Delaware State University, growth and
flower production increased and essential oil yields soared up to 771 percent compared to
plants of the same cultivar without the mulch. We believe that increased light reflected
from the sand into the plant was largely responsible for increased growth and oil yields.

Day-length is important to a number of herbs for growth and maturity. Under short
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days, French tarragon forms a rosette and remains dormant, even with otherwise ideal
growing conditions. This dormancy ceases as days lengthen toward springand may be elim-
inated artificially through the use of supplemental light. At Cornell University, a research-
er established that two 75-watt incandescent bulbs hung 1 foot above tarragon plants for
sixteen hours a day provide enough light to maintain vegetative conditions indoors.

Commercial growers near the equator who benefit from naturally long days use this
factor to produce tarragon year-round without a dormant period. The same long-day con-
ditions provide the energy for bay laurel (Laurus nobilis) to continue vigorous growth
through winter. Given long days—artificially or naturally—coriander and dill begin to
flower as few as six weeks after germination; oregano plants will also flower.

Water is the life blood of plants, but vary in their response to it. When stressed by lack
of water, some react by producing more aromatic oils; others decrease production. The
quantity and quality of the aromatic oils in tarragon (Artemisia dracunculus ‘Sativa’), for
instance, improve when plants are watered only at shoot formation early in the year, again
when secondary shoots form, and after harvest.

Low to moderate water stress on peppermint increases essential oil yields per leaf (prob-
ably because the leaf area became smaller but contained the same number of oil glands),
but the entire plant actually produced less oil after two weeks of water deprivation. Over-
head irrigation of mint with sprinklers decreases aromatic oil yields by 20 to 30 percent be-
cause the soaking and drying of the oil glands causes cracks that increase oil evaporation.

Much of the reaction of herbs to water can be traced back to their native adaptability,
says Brian M. Lawrence, a scientist in private industry noted for his work with herbs. “The
adaptability of an essential oil-bearing plant to a dry habitat (xerophyte) or an environ-
ment that is neither too wet nor too dry (mesophyte) has a profound effect upon the influ-
ence of water stress and intake on oil yield,” he told an American Chemical Society sym-
posium in 1985. Coriander (Coriandrum sativum), clary sage (Salvia sclarea), lavender
(Lavandula angustifolia), and chamomile (Matricaria chamomilla), among other herbs,
“produce an increased oil yield under moisture stress,” he said. “In contrast, mesophytic
plants such as Carum carvi [caraway), Levisticum officinale [lovage], Anethum graveolens
(dill], Ocimum basilicum [basil], and so on produce a decreased oil yield under moisture
stress. They require a regulated water supply throughout their growth cycle to maximize
oil yield. If such a regimen were applied to xerophytic plants, their oil yield would be lower
than if they were under moisture stress.”

Scientists have discovered that aromatic chemicals are formed by plants primarily dur-
ing vigorous growth, and for some when they flower or fruit. While a good supply of nu-
trients encourages growth, it is important to make some distinctions. Nitrogen increases
plant mass by growing more and larger leaves. For plants that produce oil on the leaves,
nitrogen increases yields.

Contrary to a common belief held by herb gardeners, nitrogen does not significantly
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alter the relationship of the chemical constituents of aroma-producing oils for herbaceous
plants in the Lamiacae and Compositae families, according to Lawrence. No matter what
size the plant reaches, its genes control the relationship of the chemicals that make the
aromatic oils.

Yet the type of nitrogen alters the quantity of aromatic oil in sweet basil, according to
researchers at Purdue University. While leaf size was not affected, ammonium fertilizer
reduced sweet basil’s essential oil content by 28 percent and altered the oil’s composition
by reducing two key components—but not the composition of the oil. Nitrate forms of
nitrogen did not have this effect. Ammonium, the cheapest and most readily available
fertilizer source, breaks down slowly when soils are cold or acidic.

Ammonium nitrate is found in both organic and inorganic fertilizers. Most organic
fertilizer materials break down first into ammonium nitrogen. While ammonium nitro-
gen usually breaks down quickly, we think the frequent side-dressings of nutrients re-
quired by herbs like sweet basil should be made with liquid fertilizers that use calcium
nitrate as their source of nitrogen.

Two other nutrients, phosphorus and potassium, are essential for good plant growth.
High amounts of phosphorus are important for herbs raised for their seeds, such as fennel,
dill, and coriander; too much nitrogen on such herbs is likely to produce foliage at the
expense of seed production.

Potassium has the capacity to make minor alterations in the quality of aromatic oils in
at least one herb. Italian researchers found the concentration of the leading component
in Dalmatian sage oil, beta-thujone, was proportional to the concentration of potassium
in the soil.

While fertilizer may affect the aromatic properties of some herbs, it is also important
to maximize yields. How much fertilizer does it take to get the most from an herb garden,
and when should it be applied for best results? An Israeli scientist studied basil, sweet
marjoram, lemon balm, oregano, and thyme and concluded that proper fertilization de-
pends upon plant age and soil condition; further, herbs grow best when nourished at about
the same rate as vegetable crops. This conclusion is at odds with the common wisdom that
herbs produce best on poor soils of low fertility.

The Israeli study employed a regimen that included liquid nitrogen applied to fertile
soil after each herb harvest at a rate of approximately 20 grams of nitrogen per square
meter during the first year of herb growth. This amount of added nitrogen—equal to the
nitrogen in 1 pound of 10-10-10 granular fertilizer spread on 100 square feet—improved
harvests of marjoram by 32 percent and oregano by 23 percent compared to plants that
did not receive the extra nutrient.

In the second year of growth, fertilizer rates were doubled and produced the greatest
improvement for marjoram (26 percent), oregano (73 percent), and lemon balm (36 per-
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cent). There was little difference between the two application levels in sage, producing
about 20 percent more at both application rates.

Basil reacted to increases in nitrogen when larger yields of foliage nutrient levels
reached three times the lowest level; then yields took a dive. “The fact that no artificial
fertilizer was given to the field [prior to planting] may cause a shortage of various ele-
ments,” stated the report, “so the shortage of elements other than nitrogen may have caused
the reduction in yield.”

In research performed on rosemary, however, too much nitrogen clearly reduced yields.
Potted rosemary fertilized at moderate rates once a week produced the highest foliage
yields, while overfertilized plants produced 33 percent less foliage.

Thus it appears that moderate amounts of fertilizer increase the growth of herbs and
their yields without a detrimental influence on aroma, but the environmental manipula-
tion of cultivation does little more than enhance what nature provided genetically to
herbs. Varietal selection and its purity remain keys to producing herbs with good aroma
that adapt well to specific climates.

All this research can help you to understand the many variables that affect herbs and
the questions to ask before purchasing a particular plant. In the end, however, maximum
flavor or fragrance of the herbs in your garden depends upon choosing a variety that
appeals to you through a sniff test and then produces vigorous, healthy plants on well-
drained, fertile soil.



CHAPTER 5.

How to Create the Best
Growing Conditions

THE RETURN TO a plant’s origins may be the most important journey a gardener takes, for
that original environment often reveals the limits of a plant’s ability to live on its own. The
native habitat also provides important clues to methods of cultivation and to a plant’s cold
hardiness—environmental information on which the gardener may base many decisions.

What characteristics in the plant’s hometown environment provide the most impor-
tant cultivation clues? The essentials for plant growth are annual rainfall, the amount of
sun, minimum and maximum annual temperatures, and soil conditions.

An understanding of insects and diseases a plant may encounter in its hometown is
helpful, too, even when soil and climate seem perfect. As an herb grower in the Pacific
Northwest once commented about rosemary plants: “If the verticillium doesnt get it,
the phytophthora does.” These two wilt diseases are common enemies of Mediterra-
nean herbs.

Changingone element in the environmental equation may disable the best intentioned
efforts and leave a withered, stunted plant. For example, knowing that native rosemary
plants are found in stony soil is not enough—perhaps rosemary roots thrive under Spar-
tan conditions, or they need good drainage, little water, loose soil, soil of low fertility, or
warm soil in winter. Further, rosemary can be cultivated in circumstances that differ sig-
nificantly from those of its native habitat—but differ in what ways?

In short, rosemary’s hometown conditions represent the minimum and maximum en-
vironmental tolerances of the species, but not necessarily its ideal cultural conditions.
Only experimentation—something gardeners, horticulturists, and scientists do all the
time—will provide a deep understanding about the needs and responses of the plants.

When uprooted from their native lands, any herbs are ill-prepared to cope with new
diseases and pests, as plant diseases common to one part of the world may be sometimes
unknown in others. Some oregano varieties that survive hometown temperatures as high
as 86°F (30°C) in summer and winter lows of —22°F (—30°C) apparently can’t survive
winters in some areas of United States. Moisture may be an overriding factor in this cli-
matic equation. These oregano varieties, native to high, dry mountainous habitats in the
castern Mediterranean, adapt poorly to the diseases that accompany high humidity and
poor air circulation. Where winters are cloudy and damp, disease-weakened plants die.

42



Chapter 5. How to Create the Best Growing Conditions

43

Such adaptation problems are not immediately apparent. Nearly 125 years after black
peppermint (Mentha Xpiperita ‘Mitcham’) was introduced to the United States, it be-
came infested with verticillium wilt, a soil-borne disease that causes stunted plant growth
and eventual death. Peppermint had no natural resistance to the disease, and its propaga-
tion through root divisions spread the infection. Eventually the disease forced the aban-
donment of thousands of acres that formerly nourished the herb. Fortunately, M. J. Mur-
ray rescued the declining peppermint industry in less than two decades by creating new
resistant varieties, the irradiation-induced mutations named “Todd Mitcham’ and ‘Mur-
ray Mitcham’.

Does one hometown environmental factor outweigh others? James A. Duke of the
U.S. Department of Agriculture compiled information about native and cultivated plants
to be used to advise farmers of alternative crops. Duke found it difficult to form a consen-
sus among agricultural scientists on just what single environmental factor is the most
important to plant growth. “There is a tendency of soil scientists to assert that soil is the
determinant in the distribution and yield of economic plants,” he wrote, “of some clima-
tologists to believe the climate is the determinant, and of some plant ecologists to believe
the vegetation type is the determinant. I suspect that all plant distributions are deter-
mined by interaction of all three and other factors as well.”

How these elements—soil, climate and plant type—are linked is often what the obser-
vant gardener discovers in the struggle to produce vigorous, healthy herbs in the condi-
tions that exist in the microclimate of a backyard or farm. Our own experience, the re-
search of knowledgeable scientists, and interviews with growers all over the nation remind
us that there are many ways to grow herbs successfully.

Looking for a “cookbook” on commercial herb growing? We recommend five texts
that may help. The most readily available is a spiral-bound booklet, Manual for Northern
Herb Growers by Seija Hilva and Lyle E. Craker; Breaking Ground by Kara M. Dinda and
Lyle E. Craker may also be useful. N. Kumar and his associates in India have written
Introduction to Spices, Plantation Crops, Medicinal and Aromatic Plants, which may be
purchased from Rajalakshmi Publications, 28/5-693, Veppa Moodu (JN), Nagercoil,
629 001 India. More technical information is provided in Robert K. M. Hay and Peter G.
Waterman’s Volatile Oil Crops and E. A. Weiss’s Spice Crops.

How to Get Started Growing Herbs

Some of us wake up one fine spring morning and decide it is a good day to start an herb
garden and without further planning proceed to a garden center to select some plants. A
minority of us spend the winter studying, planning, and then creating a detailed plan of
what plant goes where.

There is nothing wrong with either method, but it is a good idea to give some thought
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to desirable species and the conditions under which they will grow well. Gardens, how-
ever, are constantly in flux and no gardener should be so foolish as to let nature take care
of it or to think that the plan cannot be altered in the future as the plants begin to com-
municate their delight or unhappiness at the chosen placement.

In general, a location that receives unshaded sun between 10 a.m. and 4 p.m. suits
herbs. A site with moderately fertile soil that is loose, well-drained, and full of decayed
vegetable matter will produce steady, even growth of healthy, vigorous, aromatic herbs. In
addition, access to irrigation is helpful. Good air circulation around and through the
plants decreases many diseases. A method to control temperature is helpful to meet vari-
ous needs and extend the season.

The minimum amount of sunlight required to produce adequate growth of most herbs
is four hours when counted after 10 a.m. More sun is recommended because herbs, for the
most part, are plants of sunny fields and withstand and, in fact, require a great deal more
sunlight and heat than many gardeners realize; rosemary suffers not at all under tempera-
tures exceeding 110°F (43°C). Commercial fields of tarragon thrive in Arizona, where
temperatures reach well over 100°F (37.7°C) in the shade during the day (but where the
nighttime temperatures are chilly).

Although herbs are often said to prefer poor soil, in fact, these plants tolerate low soil
fertility but do not flourish under those conditions. Why is soil so important? It physi-
cally supports the crop by housing the growing roots and supplies nutrients to feed the
plants. Gardeners often look at the color or texture of the soil, but what isnt visible is just
as important: Good soil must supply air to plant roots. Scientists consider soils to be ade-
quate for sustaining vigorous plant life when they contain at least 5 percent organic matter
and 50 percent pore space that is open for air and water. At least 20 percent of the pore
space should be available for air.

While most herbs need attention to special cultivation details, some generalities can
be made about soil conditions to provide optimum growth. Clay soils are heavy, tough,
and often poor in nutrients. They lack pore space and when wet get sticky and drain poorly.
Sandy soils have an abundance of pore space but are so light that water runs through it,
taking nutrients with it. Replacing such soils is expensive, hard work, and, because of the
low quality of much topsoil, probably not worth it unless the garden-to-be is a rock pile.

It’s much easier to improve the soil’s texture and capacity for holding water and air by
adding large quantities of humus, decayed vegetation that has reached a crumbly texture.
This lovely, dark stuff can come from your own compost pile or from the garden center; a
variety of sphagnum peat moss products that are bagged and readily available make excel-
lent soil amendments. Compost and sphagnum peat may be mixed with equal amounts of
aged, composted animal manure for soil enrichment.
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Preparing garden soil

Faced with converting lawn or a weed patch into a garden, the first inclination of the
American gardener is to grab a gas-powered tiller. While this may be the quickest way to
loosen soil, it may also be the worst method. Where do you find the maximum number of
weed seeds? In the top 2 to 3 inches (5.1 to 7.6 cm) of soil. What happens when you expose
all those weed seeds to optimum light, water, and soil? They germinate!

Here’s a method to counteract this problem. Some may say it is backbreaking labor, but
think of all the good money people spend for health-club memberships because they've
heard that daily vigorous exercise counteracts heart disease, cancer, and diabetes. This
type of soil preparation has many advantages besides lowering weeds and acerating the soil.
It’s cheap exercise, the hours are flexible, you can work at your own pace, and you have
something besides an empty wallet to show for your labor.

Our method is a variation of double digging, an annual practice applied to the borders
at the Royal Horticultural Society’s gardens at Wisley.

1. Dig out any bulbous weeds, such as wild garlic, by hand. Crush the bulbs on a rock
or pavement or discard them to a landfill. Wild garlic has resisted our eradication
efforts, including using the recommended concentrations of 2,4-D or glyphosate
weed killers. Physical removal is the easiest and cleanest method.

2. Mark out a 3 x 6 foot (0.9 x 1.8 m) section with stakes. As you become accom-
plished at this, you can do without the stakes and estimate.

3. Six feet away from the narrow side of your plot, spread two sheets of 3 x 6 foot (0.9
x 1.8 m) landscape plastic, burlap, old plastic tablecloths, or canvas tarps.

4. Remove the surface soil in sections 2 to 3 inches (5.1 to 7.6 ¢cm) deep and pile it on
one of the sheets of landscape plastic. If the area is sodded, after you remove the first
section, the rest should peel up as if you were lifting a carpet. A weedy plot, however,
is slower going.

5. Dig down another 12 to 18 inches (30.5 to 45.7 cm) and pile this soil on the other
piece of landscape plastic.

6. Next to this plot, stake off another 3 x 6 foot (0.9 x 1.8 m) section.

7. On the new section, prepare the surface as indicated above, but place the surface soil
or sod face-down into the pit that you've just dug. Step on it firmly.

8. Dig the new section 12 to 18 inches (30.5 to 45.7 cm) deep, and place the soil in the
previous pit.

9. Continue the process until the plot is the desired size. For the last section, use the
sod and soil that you have reserved on the landscape plastic. Level the soil of the
entire plot with a rake.

10. Spread an even layer of compost, leafmold, or sphagnum moss 4 to 6 inches deep
atop the newly dug area, moistening dry material before spreading it. Use the fork to
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work this into the soil. Where soil is heavy, spread 2 to 3 inches of builder’s sand,
granite sand, perlite, turface, or chicken grit over the raised bed area and work it into
the soil. This will provide additional aeration to keep the soil loose.

This method creates a raised bed 6 to 8 inches above the ground level, the most desir-
able way to grow herbs, and it puts the weed seeds on the bottom of a pit, where they can
gradually rot. Do not disturb this bottom for at least another five to ten years, for not all
seeds lose their powers of germination; pokeweed over thirty years old can germinate.
When the plant roots reach 12 to 18 inches (30.5 to 45.7 cm) deep, you'll be repaid with
the resulting luxuriant growth.

The height of a raised bed will improve air circulation around your plants and encour-
age drainage; the soil will become warm eatlier in the spring, and plants will be easier to
reach for harvest. An edging of treated lumber, stones, old concrete, or similar materials
will help to keep the soil from washing away and will also keep the water from running off.
If each side of the bed slants gently toward the middle, water will remain in the beds even
during heavy rains.

If you use lumber to support the sides of your raised beds, select it carefully. Fred Lamb,
an extension specialist in Wood Products, Virginia Tech and Virginia State University,
lists cypress (old growth), cedars, black cherry, junipers, black locust, white oak, redwood,
and black walnut as being the most enduring lumbers. However, unless you harvest from
your own wood lot, all are very expensive and last about fifteen years—at the most—in
contact with soil.

Home gardeners thus turn to pressure-treated (“salt-treated”) lumber. Although the
manufacturers and engineers assure us that pressure-treated lumber is perfectly fine for
gardens, pawing through the biological literature has turned up a number of papers that
are alarming.

If'you buy pressure-treated lumber, buy lumber rated for ground contact use (usually
labeled “L22”). Properly inspected lumber will be marked with a “cloverleaf” stamp, the
symbol of the American Wood Preservatives Bureau. The most common preservative used
to be CCA (chromated copper arsenate). That sounds rather poisonous, and it certainly
was. CCA-treated lumber had been available for decades but it didn’t become the outdoor
product of choice until the 1970s, being wisely used for decks and playground equipment.
As of 30 December 2003, U.S. chemical companies no longer had EPA approval to sell
CCA to treat lumber, and retailers had until 16 May 2004 to sell CCA-infused lumber.
Fortunately, alternatives are now available on the market, but much CCA-treated lum-
ber is still recycled by homeowners.

The contamination problem will arise twenty-five to thirty years in the future, when
this lumber starts to decay. How do you dispose of it, besides sending it to a landfill? Burn-
ing, according to the Koppers Company in Pittsburgh, “has been shown in laboratory
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testing not to produce any more toxic off-gases than burning untreated wood,” but we
know of one wood-burning enthusiast who was treated for arsenic poisoning after burn-
ing CCA-treated wood. The resulting ash (and fly ash) is high in toxic metals and should
not be inhaled, touched, or spread on the garden, and any sawdust should be treated as a
toxic material, too.

Cheryl Long and Mike McGrath of Organic Gardening produced a popular review of
the literature on treated lumber, backed by a bibliography available upon written request.
They summarized some of the scientific reports on the topic.

o Heavy metals (chromium, copper, and arsenic) are leached from both new and weath-
ered pressure-treated wood in acidic environments. Remember acid rain?

o Vegetable composts produce greater leaching of heavy metals than distilled water,
weathering, or exterior soil burial.

o Even after two years of weathering, chromium, copper, and arsenic are still leached in
high enough levels to warn against drinking the water that runs off the lumber.

o The arsenic leached in one week from a2 x 2 inch (5 x 5 cm) piece of pressure-treated
lumber is enough to kill a mouse.

o In some spots on weathered pressure-treated lumber, neither copper nor arsenic could
be detected, indicating complete removal of these metals.

Discarded railroad ties, preserved with creosote, are sometimes available. While the
major creosote components biodegrade, newly creosoted timbers can cause skin irritations
and possible migration of chemicals into the soil. Pentachlorophenol once readily avail-
able, is now restricted, like creosote, by the EPA (Environmental Protection Agency).
Copper naphthanate remains available and is thought to be less toxic than creosote or
“penta” to plants, but it has not been studied much.

Research continues to find an environmentally safe wood preservative. For a while,
wood on the market was preserved with CDDC (copper dimethyldithiocarbamate) and
marketed as Kodiak Lumber. The EPA did not classify this as a hazardous waste material,
unlike CCA-treated wood. New products continually appear on the market; do your
homework first before purchase and use. Ask questions like the following: How far do the
contaminants migrate from the source? Can they bind to the soil, thereby preventing or
slowing their migration? Does pH or soil type affect the migration? Are they absorbed by
plant roots and other organs?

So what is the best material now available for raised beds? We recommend stones,
bricks, or concrete blocks. Many ornamental blocks are now available in today’s markets,
and some molds are even sold to create your own blocks.

Why go to all this trouble for a few plants? Plant roots extend far into the soil in search
of moisture and nutrients. Parsley, considered a rather shallow-rooted plant, reaches 18 to
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24 inches into the soil. Moreover, many herbs are perennials, plants that will stay put for
years, a lot longer than short-lived herbs such as parsley, basil, dill, and coriander.

Soil fertility is basic

While creating a loamy garden bed may be the kind of hard labor that disciplines pris-
oners in a penal colony, it’s only the first step to a successful herb garden. Fertility is equally
important and it needs attention every year and sometimes more often, because many
crops are improved with side-dressings of fertilizer after each harvest.

As with other plants, herbs require three basic chemicals for growth: nitrogen, phos-
phorous and potassium. The formulas on fertilizer packages, such as 5-10-5, designate the
percentages of each chemical—in this case, 5 percent nitrogen, 10 percent phosphorus
pentoxide, 5 percent potassium oxide—contained in the fertilizer. This nutrient triumvi-
rate is supplemented by other chemicals, referred to as micronutrients, that are needed in
small amounts. Examples include boron, copper, iron, manganese, molybdenum, and zinc.
A soil test from a private company or from the U.S. Department of Agriculture Extension
Service is usually the first step to soil improvement. The test results report the levels of key
nutrients in your soil so that proper amounts of nutrients and amendments may be added.

Nitrogen. Soils can attain some fertility just by hanging onto the globe. “Some nitro-
gen accumulates in the soil from rainfall,” says Allen V. Barker, a soil scientist at the Uni-
versity of Massachusetts, “and from nitrogen fixation (the conversion of gaseous nitrogen
in the atmosphere to organic nitrogen) by free-living microorganisms. This accumula-
tion rarely exceeds 10 pounds per acre per year, however, and cannot support much crop
production.”

A more purposeful use of these ingenious natural occurrences is called green manur-
ing, the cultivation of leguminous plants to produce nitrogen, a key nutrient that is rap-
idly depleted. Such plants as garden beans and alfalfa produce, respectively, from 50 to
200 pounds of nitrogen per acre. “For soil to be nitrogen enriched by leguminous plants,”
Barker said in an article in The Herb, Spice and Medicinal Plant Digest, “the growing crop
... must be turned into the ground while at a green, succulent stage. If the top growth of
the legume is harvested, no enhancement of nitrogen levels in the soil occurs. Thus, pro-
duction of a green manure crop for nitrogen fertilization requires that land be set aside
from the production of a cash crop for at least one year.”

Little residual nitrogen remains after the first year a crop is grown, Barker added. This
makes green manure of minimal value for the production of perennial herbs that remain
in the soil for years. As herb researcher Eli Putievsky of Israel’s Agricultural Research
Organization put it in 1990 to a group of herb growers, “Under intensive agricultural
conditions, when plants are harvested for their foliage several times each year, heavy fertil-
ization is required.” Rain and green manure aren’t enough to supply adequate nitrogen to
growing plants.
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Natural fertilizers or synthetic equivalents are used to replenish nutrients for herbs.
Synthetic fertilizers are usually available in granular form or as a powder to be mixed with
water and used as a liquid; they contain specific amounts of nutrients that are readily avail-
able to herbs. Natural fertilizers (manures and composted vegetative material are the most
common) do not release nutrients as rapidly and are often quite bulky. “The actual nitro-
gen content of manures varies with the type of animal and feed given to the animal,”
Barker noted. “Poultry manure is considerably higher in nitrogen than the manures from
larger farm animals, and the better livestock is fed, the richer the nutrient content of the
manure.” Manures improve soil friability by adding organic matter and often contain im-
portant micronutrients; synthetic fertilizers often do not. However, organic herb growers
should be acutely aware of possible lethal strains of E. co/i that have surfaced recently, so
do not apply any animal manures less than 60 days before harvest (and clean as discussed
under harvesting). Fall application is best, allowing breakdown of the pathogens over the
winter, just to be sure.

The amount of fertilizer to add to soil depends on a number of factors. One of the most
important is the soil’s past history of cultivation. The type of soil also determines how
quickly nutrients are leached from it. Fertilizers work best when applied to newly prepared
beds three to four weeks before planting. The amount of fertilizer depends on the type of
material to be applied and on existing soil nutrients, as well as the herb varieties.

For the average garden, James E. Simon of Rutgers University recommends fertilizer
applications consistent with those commonly given American vegetable growers—a per
acre rate of 100 pounds of nitrogen, 200 pounds of phosphate, and 200 pounds of potas-
sium. On a smaller scale, this translates to about 4 ounces of nitrogen for each 100 square
feet of garden or about 4.5 to 5 pounds of 5-10-10 granular fertilizer per 100 square feet
prior to planting,

To bring a home garden up to these recommended nitrogen levels with natural ma-
nures may require a surprisingly large quantity of material. To achieve the 4-ounce rate
per 100 square feet (100 pounds of nitrogen per acre) would take any one of the following:
2 pounds of blood meal (12 percent N), 14 pounds of poultry manure (3 percent N), 23
pounds of dried cow manure (2 percent N), or 92 pounds of moist compost (0.5 percent
N). These figures are adapted from Barker’s research.

Part of the reason so much manure is needed is that it is low in nitrogen and all the
nutrient is not available to the plant immediately. While 100 percent of the nitrogen in
dried blood is available the first year, according to Barker, only half the nitrogen in manure
and compost is ready to use in the same time.

When fresh manure is used, it’s important to incorporate it into the soil immediately
(but not around plant roots, where it might burn them). Otherwise, Barker said, half of its
nitrogen content is lost to the atmosphere within two to four days. Fresh manure applica-
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tions are best made in the fall before planting the following spring, so tender new roots are
not damaged.

Fertilizer applications during the growing season, sometimes referred to as side-dress-
ing, are useful to supplement nutrients lost through leaching or used by the plants. One-
third to one-half the rate of the fertilizer applied initially should be scratched in carefully
around the base of the plants after each harvest, according to Simon. These side-dressings
are placed where the plant’s roots can get to them quickly, but not so close to the plant that
foliage or roots are burned. Compost and manures can be applied with little fear of plant
damage, but they act slowly. Liquid fertilizers (20-20-20 is a good formula) are easy to
place around plant roots with a watering can and have nearly immediate acceptance by
the plants.

Phosphorus and Potassium. Two other nutrients, phosphorus and potassium, are es-
sential for good plant growth. High amounts of phosphorus are important for herbs raised
for their seeds, such as fennel, dill and coriander. Both phosphorus and potassium take
longer to build up and become available for plant growth with organic methods. Com-
plete granular and liquid fertilizers contain various amounts of nitrogen, phosphorus, and
potassium more quickly used by plants. Composts and manures also contain phosphorus
and potassium in small amounts. Bone meal is high in phosphorus, with much of it read-
ily available to the plant. Wood ashes provide a good source of available potassium.

Acid or alkaline?

Plenty of sun, fertility, and drainage won’t help an herb planted in a soil that is mis-
matched in pH, a measure of the soil’s acidity. A plant’s ability to use soil nutrients is
hampered or choked off when the pH is too high or too low for the crop. Moreover, acid
soils can cause toxic levels of aluminum and manganese. Fortunately, most herbs respond
to soils with a wide range of pH. Basil, bay, chives, coriander, dill, fennel, lemon balm,
marjoram, mints, oregano, parsley, rosemary, sage, tarragon, and thyme are all found
growing naturally in soils that range from an acid 5 all the way up to an alkaline 8 on the
pH meter. Somewhere in the middle of these ranges—perhaps 6 to 6.5—is where most
herbs will prove their worth in flavor and growth.

Lime is the most common material used to bring acid soils up to a pH that will release
nutrients to herbs. “Measuring the soil pH is the principal and most practical means for
determining and estimating lime requirements,” according to Barker. “This pH measure-
ment, however, is only an expression of the active acidity, the hydrogen ions in the soil
solution. Most of the acidity of soils, referred to as reserve acidity, resides on the soil col-
loids, primarily clays and organic matter. While only a small amount of limestone, possi-
bly only a few pounds, is needed to neutralize the active acidity within an acre of land,
many tons will be required to neutralize the reserve fraction.” For instance, to raise the pH
of a sandy soil from 4.5 to 6.5 takes 2,200 pounds of limestone per acre (5 pounds per 100
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square feet), but on a clay loam soil with a similar pH, it requires nearly four times as
much, 8,400 pounds per acre (20 pounds per 100 square feet).

Carbonates, hydroxides, or oxides of calcium and magnesium are different materials
that horticulturists refer to as lime. Each of these materials differs in the speed with which
it reacts to neutralize soil acidity. Quicklime, sometimes called burnt lime or caustic lime,
and hydrated lime, or slaked lime, work more rapidly than limestone or other materials
because they are more water soluble, Barker explained in the winter 1989 issue of 7The Herb
Spice and Medicinal Plant Digest. “Dolomitic limestone (limestone containing more than
5 percent MgCO;) generally reacts more slowly with acid soils than calcitic limestone
(CaCO;). ... In practice, most agricultural limestones are a mixture of dolomitic and cal-
citic limestones.” This material moves through the soil at the rate of about an inch per year.

As a rule, the more quickly the lime acts, the less residual effect it has and the more
often it must be applied to maintain the desired pH. “Once the acidity of a field is neutral-
ized to about pH 6.5,” Barker says, “the pH should remain constant with only moderate
applications of lime (2 tons per acre, 90 pounds per 1,000 square feet) about every five
years. More frequent applications of lime will maintain a more constant pH from year to
year. The need for reapplying lime is governed by soil texture, leaching, cropping, cultiva-
tion practices, fertilization and fineness of the original liming material.”

To keep pH above 6, Barker recommended a soil test every two to three years. The
Agriculture Extension Service in your area can have your soil tested and tell you the
amounts of lime to add to adjust the pH.

Soil tests are a sure way to discover the pH and fertility levels, but if you already have a
crop in the ground and something doesn’t seem quite right with it, there may be a quick
way to find out what's wrong—ask the plant. It’s not as absurd as it sounds. Herbs and
other plants communicate their condition visually. If you can translate this visual lan-
guage, you can have an educational chat. For instance, some of your herbs appear stunted
and the stems are hard, thin and upright; the leaves are a bit yellow and smaller than they
should be. Translation: nitrogen deficiency. Perhaps the underside of the leaves of another
plant is flushed with purple—and it shouldn’t be—and the stems are stunted and thin,
and growth is slow. Translation: the plant needs phosphorus. Yet another plant develops a
gray or tan coloring near the leaf margins. This scorched appearance spreads around the
leaf margins. Translation: possible potassium deficiency.

Talking to your plants this way might make the difference between a successful garden
and a season of failure. Close observation is the first rule of a good gardener.
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TABLE 7.
pH range of common herbs.

|

|

|

I COMMON NAME BOTANICAL NAME SOIL pH SOIL pH SOIL pH
: MINIMUM ~ MEAN*  MAXIMUM
: basil Ocimum basilicum 4.3 6.6 9.1
| bay laurel Laurus nobilis 4.5 6.2 8.2
: borage Borago officinalis 4.5 6.6 8.2
I calendula, pot marigold  Calendula officinalis 4.5 6.6 8.2
: caraway Carum carvi 4.8 6.4 7.8
: catnip Nepeta cataria 49 6.6 7.6
| chives Allium schoenoprasum 5.0 6.5 8.2
: chives, garlic Allium tuberosum 4.5 6.0 7.0
| comfrey Symphytum officinale 5.5 7.1 8.7
: coriander Coriandrum sativum 49 6.6 8.2
1 dill Anethum graveolens 5.0 6.5 8.2
: fennel Foeniculum vulgare 4.8 8.2 6.6
I horehound Marrubium vulgare 4.5 6.9 8.4
: lavender Lavandula angustifolia 6.4 7.1 8.2
: lemon balm Melissa officinalis 4.5 6.6 7.6
| marjoram, sweet Origanum majorana 49 6.9 8.7
: mint, pennyroyal Mentha pulegium 4.8 6.9 8.2
I mint, spearmint Mentha spicata 4.5 6.3 7.5
: nasturtium Nasturtium officinale 4.3 6.3 8.0
I oregano Origanum vulgare 4.5 6.7 8.7
: subsp. hirtum

: oregano (rigani) Origanum onites 6.5 6.8 7.2
| parsley Petroselinum crispum 49 6.2 8.2
: rosemary Rosmarinus officinalis 45 6.8 8.7
| sage Salvia officinalis 53 5.8 6.8
: savory, summer Satureja hortensis 5.6 7.0 8.2
| savory, winter Satureja montana 6.5 6.7 7.0
: tansy Tanacetum vulgare 4.8 6.3 75
I tarragon Artemisia dracunculus ‘Sativa’ 4.9 6.9 75
: thyme Thymus vulgaris 4.5 6.3 8.0

* Mean pH approximates optimum.
Source: Duke, J. A., Quart. J. Crude Drug Res., 15 (1977), 189-233.
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Irrigation

Natural rainfall is one gauge of how much water herbs will tolerate. Many of the most
common herbs will tolerate low water levels, even if they won’t thrive on them. A respect-
able herb garden can be put together of plants that require an average of an inch of water a
month or less—it might contain bay laurel, borage, calendula, chives, coriander, fennel,
horehound, lavender, pennyroyal, rosemary, sage, and tarragon.

Virtually all the major culinary herbs could get by in areas receiving an average of 2
inches or less of precipitation a month, but only if they were already well-established.
However, this may not be enough to maximize production. Israeli researcher Eli Putievsky
studied the reaction to water of essential oil and foliage yields of scented geraniums, sweet
marjoram, lemon balm, and sage. He found that yields of foliage and essential oils in-
creased with the amount of water given to the plants. We think herbs in the home garden
need about 1 inch of water a week for vigorous growth and health.

Many herbs have adapted to dry conditions, but the extent to which they can tolerate
dryness has remained little known outside the small circle of horticulturists and scientists
who study the special requirements of plants. James A. Duke has spent years collecting
what he calls “ecosystematic data” on a variety of plants, including most of the common
herbs. The information was collected from hundreds of sites around the world in an effort
to find the range of climatic conditions under which a plant might grow.

Duke’s study showed that basil grows in areas that receive only 21 inches of rain a year
and in climates that receive nearly 170 inches of rain annually. French tarragon, on the
other hand, had a more limited range—from 8.3 to 54 inches annually. Spearmint, often
thought to be a thirsty herb, ranged from a minimum of 20.5 to 109 inches annually.

Of course, all plants on the list are not at each site. And conditions (such as soil type)
may also influence the plant’s ability to sustain itself. “Means reported are usually closer to
the optima than the extremes,” according to Duke. “Hence the means are useful criteria
in determining the suitability of a habitat for the species.”

The information in the chart below is adapted from Duke’s article, “Ecosystematic
Data on Economic Plants,” published in the Quarterly Journal of Crude Drug Research
(1979, No. 3-4, pp. 91-110). It should be understood as a guide, not as an absolute, and
should be tempered with average temperatures during the growing season. For orienta-
tion, consider the total annual precipitation in inches for some cities in 1984: Albany, NY
(37); Albuquerque, NM (12); Atlanta, GA (55); Boston, MA (50); Dallas, TX (34); Indi
anapolis, IN (42); Little Rock, AR (64); New Orleans, LA (52); Los Angeles, CA (8);
Portland, OR (38); San Francisco, CA (14); and Tampa, FL (32).
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COMMON NAME

basil

bay laurel
borage
calendula, pot marigold
caraway

catnip

chives

chives, garlic
comfrey
coriander

dill

fennel
horehound
lavender

lemon balm
marjoram, sweet
mint, pennyroyal
mint, spearmint
nasturtium
oregano

parsley
rosemary

sage

savory, summer
savory, winter
tansy

tarragon

thyme

TABLE 8.

Water tolerances of herbs.

BOTANICAL NAME

Ocimum basilicum
Laurus nobilis
Borago officinalis
Calendula officinalis
Carum carvi
Nepeta cataria
Allium schoenoprasum
Allium tuberosum
Symphytum officinale
Coriandrum sativum
Anethum graveolens
Foeniculum vulgare
Marrubium vulgare
Lavandula angustifolia
Melissa officinalis
Origanum majorana
Mentha pulegium
Mentha spicata
Nasturtium officinale
Origanum vulgare
subsp. hirtum
Petroselinum crispum
Rosmarinus officinalis
Salvia officinalis
Satureja hortensis
Satureja montana
Tanacetum vulgare

Artemisia dracunculus 'Sativa’

Thymus vulgaris

ANNUAL PRECIPITATION (INCHES)

MIN.

209
12.2
12.2
12.2
13.8
13.8
12.2
24

18.9
12.2
16.5
12.2
14
12.2
19.7
18.9
12.2
20.5
15.8
17.3

12.2
12.2
12.2
13.8
26
13.8
8.3
15

MEAN

63.8
36.2
335
30.7
29.5
29.5
39.8
476
55.5
327
335
38.6
27.6
28
339
531
27.6
36.2
40.6
1.6

354
51.6
36.2
33.1
42.5
311
27.6
37

MAX.

168.9
89.8
539
539
539
539

158.7

109.5

146.5
51.6
69.3

103.2
539
539
60.2

107.1

7.2

1094

168.9

107.1

m

107.1
60.2
539
68.1
53.9
539

m

Watering garden-grown herbs is one of the most important, yet often most instinctual

and little understood, factors in producing plants with vigor and flavor. The vapid axiom,

“Apply the right amount of water at the right times,” is repeated even by otherwise well-

informed specialists. The obvious question is, “The right times for what?”
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Unlike many other crops, herbs are watered for two reasons—for health and vigor and
to produce the highest quality and quantity of aromatic oils. The right times for health are
fairly obvious and normal. Young seedlings need special care, including adequate water to
establish them in the garden. In addition, soil plays an important role in the access of
water to the plant; some soils can hold more water than others. In most areas of the United
States, some irrigation may be necessary during the summer for most herb crops. The nor-
mal rule-of-thumb: Water in a way that the plant can maintain steady, vigorous growth
from transplant to harvest.

Overhead watering by sprinklers is wasteful and can foster a multitude of diseases in
many herbs. Underground systems using pipes from which water oozes have found accep-
tance in many home gardens where regular irrigation of an inch or more per week is neces-
sary. These supply water at the root level without loss to evaporation. Such a system is best
installed prior to planting.

Mulches also conserve water. Where humidity is high in summer and fungus prob-
lems are manifold, mulches of organic materials should be avoided; peat moss, wood chips,
and rotted sawdust all promote sudden wilt by Phytophthora and other root fungi on
dense Mediterranean subshrubs such as rosemary, lavender, hyssop, and sage. For these
herbs, mulches of sand or small pea gravel, 1 to 2 inches deep, retain moisture quite well.
Our studies at Delaware State University revealed that 1 inch of sand under lavender
plants vastly increased flower production, aided growth (mulched plants were twice the
size of their unmulched counterparts) and significantly improved winter survivability.

Researchers at the University of Illinois found that black polyethylene mulch increases
the fresh and dry weight of basil and rosemary, but parsley does not respond to this type
of mulching. Colored plastic mulches and woven plastic mulches may be advantageous for
herb cultivation, but scientific results have not yet been published.

Cool-Weather Crops

While most herbs grow well within a wide range of temperatures, a few, when grown for
their foliage, perform best in cool weather. These herbs” optimum growing temperatures
fall between 55°F (12.6°C) and 70°F (21°C). Included in this category are annuals such as
dill, chervil, and coriander.

There are two approaches to the cultivation of these plants. One method is to start
them in early spring and harvest them before long, hot days bring on their flower stalks.
Cutting the flower stalk helps to prolong foliage production from these plants, but it will
not keep them vegetative through summer as it does an annual such as basil. Flowering has
been found to change the flavor as well as the shape of the foliage in coriander. A second
approach is to sow seed toward summer’s end and finish the crop in cool fall weather. All
of these herbs will withstand some light frost.
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We have noticed that many gardeners delay initial foliage harvest on coriander and dill
and thus lose significant benefit from the herbs. As an experiment, we planted seven-week-
old coriander transplants in early June in an East Coast garden to see how many times
the plants’ foliage could be harvested. We used a site that received five hours of direct sun.
Soil temperatures were in the 70s and daytime highs had begun to reach the mid 90s
regularly. The soil was heavily amended with sphagnum peat and perlite and fertilized
heavily with slow-release 14-14-14 Osmocote; plants were watered every few days to assure
adequate water.

The first harvest was made one week after transplanting and continued at approxi-
mately ten- to fourteen-day intervals through the first week in August. The plants were
harvested an average of five times each, indicating that harvesting early and continuing on
a regular basis increases overall yields of coriander. In fall trials of four dill varieties, find-
ings were similar.

Some success can be had with dill, chervil, and coriander as a warm-weather crop
where it is sown thickly and harvested by pulling all the seedlings when they reach 5 or 6
inches high—about sixty days from planting. Many gardeners and commercial growers
use this method coupled with periodic seed sowing to produce continuous crops. Bolt-
resistant varieties are best for foliage production of chervil, dill, and coriander.

While seed sown directly in the garden or field is common for chervil, dill, coriander,
and Florence fennel, transplants are sometimes used in small-scale operations or in the
home garden. Transplants of dill and coriander, preferred by some home gardeners, are
sometimes of harvestable size when purchased and may not last long after transplanting
because of their age. Direct-sown plants seem to be able to withstand more heat stress be-
fore bolting than those transplanted from pots. It is not true that dill and coriander do not
transplant well from pots; however, bare-root transplanting outdoors should be avoided.

Florence fennel is often grown in spring as a transplant, especially where cool weather
does not last long, It should be heavily fertilized and provided with adequate water so that
vigorous growth is continuous. Bulbs should be harvested before seed stalks form; these
stalks form a hard, inedible core in the bulb. Summer transplants can be held longer in the
cool weather of fall before flower stalks form. A minimum of about 100 days is need for
Crop maturity.

Sorrel, a perennial grown for its large, tart, green leaves, also performs best under cool
temperature conditions. It sends green shoots from dormant roots in late winter. As tem-
peratures reach the 80s, foliage production slows and long, tough stems ascend in profu-
sion, producing a mass of small, unattractive flowers. These stems should be removed as
they form. Regular water and liquid fertilizer during summer heat will encourage only
moderate growth. As cool weather returns in fall, the plant returns to foliage production.

These cool-weather crops are excellent for winter production in the southern and
southwestern United States where temperatures remain above 40°F (4.4°C). They can also
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be grown in cold frames and other devices that extend the season by protecting plants
from frigid weather.

Extending the Season

Because climates often are unpredictable, horticulturists seek methods to prolong the
proper growing temperatures for their plants without the clutter and inefficiency of plants
on a windowsill. Fall, winter, and early spring present major challenges to herb growers
anxious to lengthen the season or overwinter tender herbs outdoors. Extension of the sea-
son allows seeds and transplants to be planted sooner and produce earlier harvests. At the
other end of the growing cycle, season extenders offer protection to later crops and permit
delayed harvests.

Some of the best herbs to grow under extended-season conditions are often miserly pro-
ducers during warmer weather. Chervil, dill, coriander, and parsley can become monsters
under long, cool growing conditions. Other herbs particularly suited to extended growing
conditions are crops such as sorrel, rosemary, oregano, thyme, and sweet marjoram.

Greenhouses control environmental conditions, but they are expensive and perma-
nent. Cold frames are less cumbersome and more portable than a greenhouse and can
provide significant protection. While it’s no relation to an ice box, this miniature green-
house requires only modest skill and investment to build and can become the most valu-
able tool in the herb garden.

Good cold frames keep temperatures at 15 to 20 degrees Fahrenheit (8.3 to 11.1 de-
grees Celsius) higher than outside without heating apparatus. This, along with their size
and portability, has made them essential for early seed starting and to prepare seedlings
for spring transplanting. In many areas of the United States, cold frame protection can
mean the difference between life and death for many herb varieties.

There are many styles and sizes of cold frames. The most common is made from old
window sashes and 2 x 8 inch (5 x 20.3 cm) treated lumber. The wooden frame is sized to
the sash widths. The back faces north and is about twice as high as the front. The window
sashes are slanted to slough off rain and snow and to capture the maximum winter sun.
Where plants are grown directly in the earth inside the frame, the soil should be improved.
If potted plants are to have a winter home in the cold frame, 6 inches (15.2 cm) of carth
inside the frame is removed and replaced with 3 inches (7.6 cm) of crushed stone overlaid
with bricks to hold heat. For added heat-retention, water bottles painted black may be
stationed around the perimeter of the cold frame.

A more ambitious and portable cold frame can be erected to cover a raised garden bed.
This design takes the cold frame to the plants rather than the plants to the cold frame. It
can be rolled up at the end of winter and stored. To make one, insert 2-foot-long pieces of
electrical conduit, about 1 inch (2.5 cm) in diameter, into the ground beside the herb bed
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opposite each other and spaced every 4 feet (1.2 m). To pound the pipe into the ground
without damaging the lip, place an oversized bolt in the top of the pipe.

Into opposite pipes, shove a 10- or 20-foot (3 or 6 m) flexible, }4-inch (1.3 cm), white
plastic water pipe or gray plastic electrical conduit. These arch over the bed to make a
hooped support for a layer of clear 6-mil polyethylene sheeting. Sometimes two beds can
be covered at one time.

A walk-in cold frame made this way is easy to tend. If the structure is too low to stand
in, one side can be folded and stapled to the wooden bed support with heavy-duty, %-inch
(1.3 cm) staples. The ends and the remaining side, held down by heavy cement blocks,
permit easy access and can be opened when the sun warms the interior too much.

Variations on this scheme can provide hot-water heat under the plant bed. A double
layer of polyethylene inflated with a special fan insulates by adding an air space between
layers of plastic and keeps the covering from flapping in the wind. A cold frame with a
double layer of plastic keeps temperatures inside as much as 20 degrees Fahrenheit (11.1
degrees Celsius) warmer than outside.

Rigid steel components for making cold frames are available commercially; the hoops
connect with pieces of straight steel. This steel is hinged on one side with an ingenious “T”
made of two pieces of welded pipe. The side rail runs through the horizontal piece of the
T, while the vertical piece slips over a ground stake to form a hinge. The entire top can be
lifted for access and ventilation.

To cultivate plants in a cold frame successfully, the inside temperature must be con-
trolled; it can heat up fast and cook the plants. Automatic sash lifters, which operate when
inside temperature reach a preset maximum or minimum, will provide convenient ventila-
tion. Where there is height and access to electricity, thermostatically controlled fans can
ventilate automatically by drawing fresh air into the cold frame.

To limit fungus diseases spawned by high humidity inside a cold frame, regular venti-
lation is important to increase air movement. If necessary, an application of liquid garden
sulfur may be needed to kill mildew; unfortunately, some herbs show an intolerance for
sulfur on their foliage, and the material should be tested on a few plants before it is sprayed
or dusted on an entire crop.

Horticulturists have for decades sought ways to take the cold frame to the field. An
early answer came with the nineteenth-century cloche, an invention of French market
gardeners. The word c/oche means “bell” or “dish-cover.” The French gardeners’ cloche was
a blown-glass bell 12 to 18 inches (30.5 to 45.7 cm) in diameter that was placed over young
vegetable plants. This method had two drawbacks. First, the glass cloche was easily bro-
ken; secondly, it covered such a small area that heat dissipated quickly at night. Modern
versions of the cloche include upturned plastic milk bottles and milkshake cups with their
bottoms removed.

The gardeners of Britain went beyond the cloche and perfected a row cover made of
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glass panes clipped together, an A-frame tent that covered more space, but it, too, could be
easily broken.

With the advent of specialized plastics, the transformed glass row cover has become a
popular season-extender in the United States. These latest developments are soft, billowy,
lightweight row covers that are held up by the plants themselves. The materials from which
they are made vary among four plastics: polyethylene, polyester, polypropylene, and poly-
vinyl alcohol.

The modern row covers are lightweight and allow sunlight and air to pass through
their woven, breathable surfaces. They actually do double duty by protecting the plants
from cold as well as insects. As a blanket against cold, the best of them, Tufbell Livecover
made from polyvinyl alcohol, adds 5 to 10 degrees Fahrenheit (2.7 to 5.7 degrees Celsius)
of protection. It has a useful life of four to eight years and admits 93 percent of the light.

The popular polyester material called Remay lasts for up to three years, admits 83 per-
cent of light and offers up to 5 degrees Fahrenheit (2.7 degree Celsius) of protection. Other
materials fall into somewhat similar protective and light-admission categories, according
to test results published in Harrowsmith Country Life Magazine

Research with vegetables has shown that these protective coverings work. Nine types
of lettuce survived a New Hampshire winter under a double cover of Argyle polypropyl-
ene row covers, while uncovered lettuce perished. Strawberries covered with similar row
covers have matured two weeks earlier with a 50 percent increase in yields.

Heat buildup can be a problem even with these self-ventilating materials. Tempera-
tures at plant level under row covers can reach 10 to 15 degrees Fahrenheit (5.7 to 8.3
degrees Celsius) above ambient air. Care must be taken to remove the row cover at the
appropriate time for a specific crop—much sooner for a cool-weather crop like dill than
for a heat lover like basil.

With ingenuity and the proper materials, many herbs too tender for some climates can
be brought through frigid periods outdoors without damage. But the gardener still plays
an important role in the choice of materials and the way they are handled. It is this balance
between an herb gardener’s skill at cultivation and knowledge of plant species that elevates
growing herbs to a near-art and makes the herb garden a place of constant experimenta-
tion and excitement as well as a place from which to draw pleasure and sustenance.
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Container Cultivation

MOST HERBS ADAPT readily to containers, as many herb growers have known for years.
Potted plants are easily relocated for optimum sun or maximum impact in the landscape.
The same plants can be brought indoors for winter and enjoyed for their fragrance and
welcome harvests of fresh foliage for cooking. The seductive allure and a hard-won practi-
cality of gardening in a movable few square inches may have inspired the Egyptians to take
up container gardening some four thousand years ago.

Growing herbs in containers provides the gardener the ultimate in control and plea-
sure but brings new responsibilities, too. Container gardening requires more cultivation
skills than growing plants in the garden or field, because a potted plant relies totally on the
gardener’s knowledge and ability to create the necessary growing environment. A plant
above ground in a container is exposed to the elements in ways a plant in the ground is not.
Wind and sun will dry container plants rapidly; without the protection of the ground
around them, roots reach colder, even detrimental, temperatures in winter. If the con-
tainer plant is brought inside, the gardener must place the plant carefully for maximum
sunlight, and perhaps provide supplemental light to encourage growth during the short
days of winter.

Direct care of the container herb’s roots also becomes the gardener’s concern. The roots
of an herb in a container cannot roam underground in search of water and nutrients as
they do in the garden, and the gardener must attentively supply these essentials. Roots may
circle the pot’s interior, creating a rootbound condition and slowing or preventing plant
growth and foliage production; eventually, the plant will die. Thus the gardener must in-
spect the rootball frequently and periodically transplant the herb to a larger pot.

Growing Media

The composition of the potting mix is the most important ingredient of growing herbs in
containers successfully. A good potting soil is free of weed seeds, pests, and disease organ-
isms; and it should also have lots of air space and hold a moderate amount of water. An
initial low level of fertility is also desirable to allow the grower more control of nutrient
levels. Soil dug from the garden is inappropriate for use in containers because it lacks the
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porosity necessary for a good container growing medium and may contain disease organ-
isms, pests, and weed seeds.

The phrase “growing medium” has a scientific twang to it and doesn’t sound very down
to earth; it is meant to be a bit vague, too, because there are many concoctions put in con-
tainers to grow herbs that contain no soil at all. Organic purists sometimes call these soil-
less mixes “artificial,” but there is nothing unnatural about them, nor are they necessarily
new. Soilless media contain natural and processed materials such as (1) shredded sphag-
num peat moss, which comes from partially decomposed perennial mosses (Sphagnum
spp.) that grow in freshwater acid bogs; (2) sand; (3) composted bark, peanut hulls, or
sawdust; (4) petlite, a volcanic rock that is expanded by heating it to 1800°F; and (5) ver-
miculite, a layered mica that is heated to 1400°F to expand it.

Soilless growing media have several advantages over those that contain soil: they are
lighter, drain better, easier to store, pest free and generally disease free. There is no need to
go through the smell and mess to pasteurize these mixtures as you would if you dug garden
soil from the garden (soil is pasteurized to remove the harmful organisms; sterilization
would destroy it). Traditional pasteurizing methods for home gardeners use 3 to 4 inches
of damp soil in a baking or roasting pan covered with aluminum foil and placed in a 250°F
(121°C) oven; when the soil reaches 180°F (83°C), the oven temperature is reduced slightly
so that the soil temperature can be maintained for 30 minutes; higher temperatures de-
stroy soil structure. Expect a rancid odor when pasteurizing soil. The smell does not re-
mind you of something mother used to make! All this may sound as far away from a sunny
Mediterranean hillside covered with herbs as you can get, and you may wonder whether
herbs can grow in this stuff. There is persuasive evidence that growing media without soil
produce healthier herbs with an increased foliage yield. A study of lemon balm, pepper-
mint, and sage by Susan M. Bell and Gerald D. Coorts at Southern Illinois University
revealed that a medium with equal parts soil, peat, and perlite produced the smallest plants
while the plants grown in soilless mixes were all larger (the largest and fullest plants were
produced in a medium of 30 percent vermiculite and 70 percent composted and milled
pine bark). Similar results were produced at the University of Massachusetts in a test of
rosemary’s response to growing media. “Reduced water-holding capacity and increased
porosity may have been responsible for the slight enhancement of growth obtained in the
soilless mix,” the team of scientists led by Thomas H. Boyle concluded of their rosemary
test plants. The rosemary in the soilless medium produced 12 percent more foliage than
plants grown in soil-peat-perlite.

While the idea of a potting soil without soil may be new to you, French horticulturists
experimented with peat, leafmold, and pine needles to grow azaleas before 1892, and peat-
sand combinations were used experimentally in the 1930s by the renowned American
horticultural scientist Alex Laurie of Ohio State University. Commercial growers the
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world over now use growing media without soil, and most are based on peat and sand or
some other aggregate.

In the United States, soilless media frequently follow formulations established in the
1950s at the University of California and at Cornell University in New York. Scientists at
both universities were aware that topsoil was a dwindling resource for the nursery indus-
try and they arrived at similar goals: the reduction of soil-borne diseases and pests, and a
lightweight, uniform, less expensive growing medium that was suitable to grow many
plant varieties; they both developed growing media based on sphagnum peat moss.

In California, fine sand was the favored aggregate to combine with the peat, while the
Cornell scientists used perlite and vermiculite. Kenneth F. Baker at the University of Cal-
ifornia favored fine sand with the peat because the mixture, he said, “approaches loam in
water and nutrient retention.” He also advocated the use of some organic sources of nitro-
gen or a mixture of organic and inorganic nutrients. “Organic forms are desirable from the
standpoint of providing slowly available nitrogen over an extended period of time,” he
said. At Cornell University, J. W. Boodley and R. Sheldrake put emphasis on inorganic
nutrient sources because they could be mixed with the medium and stored for long peri-
ods when kept dry, an advantage that California’s Baker also acknowledged. Scientists at
both universities saw the advantage of adding composted tree bark, or sawdust (waste
products of the lumber industry) to their mixes.

Soilless growing media are available under many trade names today and purchasing a
bag at a garden center is the easiest way to start a container herb garden, but you can also
make your own. Beyond their historical interest, we think it useful to list the ingredients
in several mixes so that home gardeners may prepare their own. Liquid fertilizer may be
added after transplanting to the mix instead of potassium nitrate, potassium sulfate, and
single superphosphate. All ingredients should be added dry and it is best to mix them well.
They are casiest to dampen with warm water and may need to be mixed or sit for a while
before the water is evenly absorbed. The University of California mixes contain manure as
a source of reserve nitrogen and should not be stored longer than one week before use.

University of California Soil Mix

To one cubic yard of equal parts sphagnum peat and fine sand, add:

5 pounds hoof and horn, or blood meal 2.5 pounds single superphosphate
4 ounces potassium nitrate 7.5 pounds dolomite lime
4 ounces potassium sulfate 2.5 pounds calcium carbonate lime

One cubic yard of mix has 27 cubic feet; a cubic foot of mix will fill 16 round, plastic
6-inch pots.
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The Cornell Peat-lite Mix
To one cubic yard containing equal parts of sphagnum peat moss and perlite, add:

1.5 pounds potassium nitrate 5 pounds ground limestone
2 pounds superphosphate 2 oz. fritted trace elements

Osmocote 14-14-14, a slow-release fertilizer, may be substituted for the potassium nitrate
and superphosphate if desired. Otherwise begin liquid fertilization two weeks after trans-
planting. This mix may be stored indefinitely when kept dry.

The Cornell scientists also developed a growing medium for plants that tolerate dry
conditions, which should work well for herbs grown indoors during winter, where its
quick-drying characteristics combat root-rot.

The Cornell Epiphyte Mix

To a cubic yard containing equal parts of sphagnum peat (screened through a '/2-inch
mesh), Douglas red or white fir bark (/s inch to /4 inch), and 1 part medium perlite, add:

1 pound potassium nitrate 7 pounds dolomite limestone
4.5 pounds superphosphate 8 oz. iron sulfate
2.75 pounds 10-10-10 fertilizer 2 oz. fritted trace elements

If Osmocote 14-14-14 is added at a rate of five pounds a cubic yard, omit first three
ingredients.

The Cornell Foliage Plant Mix

Garden centers often offer this mix, or a variation of it, bagged and ready to use. It suits
most herbs.

To 1 cubic yard, containing 2 parts sphagnum peat, 1 part number 2 grade vermiculite,
and 1 part medium perlite, add:

1 pound potassium nitrate 8 /2 pounds dolomite limestone
2 pounds superphosphate 3/4 ounces iron sulfate
2 3/2 pounds 10-10-10 fertilizer 2 ounces fritted trace elements.
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For those who feel it’s a sacrilege to grow plants without some soil in the growing
medium, we include the recipe for the famous John Innes Compost that was developed
in Britain.

The John Innes Growing Mix

To 1 cubic yard containing 7 parts composted medium loam, 3 parts sphagnum peat, and
2 parts coarse sand, add:
1.5 pounds ground limestone
12 pounds 5-10-10 fertilizer or 8.5 pounds of the base fertilizer which consists of 2 parts
hoof and horn, 2 parts superphosphate, and 1 part sulfate of potash.

Growing media that contain sand, according to recent research by C. A. Martin and
D. L. Ingram, become warmer when exposed to sun than those with a higher content of
organic matter; this may be an important factor to determine which growing medium to
use in summer when heat is an enemy, and in winter when heat is desirable.

The problem with most growing media is that attempts to pasteurize them often leave
unwanted diseases that attack the roots and crowns of herbs. Soilless media have this
problem to a lesser extent, but as the 1990s got under way a new generation of potting
materials became available that promised to suppress the microorganisms (Phytophthora,
Pythium, Rhizoctonia, and Fusarium) that cause root and stem rot and sudden wilt dis-
ease. The key to the new growing media was composting,

The major researcher of this new media was Harry Hoitink of Ohio State University
who found that composted bark contained a diversity of organisms that successfully com-
peted with the deadly microorganisms to suppress diseases. Another researcher, Frank
Regulski in North Carolina, discovered what he believed to be even more powerful dis-
ease suppressive properties in composted peanut hulls. The formulas for the media devel-
oped by these two researchers (even their composting methods, which are said to inacti-
vate disease-causing pathogens) are closely held or have been patented. “A specific method
of composting developed by the company actually encourages the growth of certain ben-
eficial saprophytic bacteria and fungi, such as the fungus Trichoderma,” Regulski told
David L. Kuack in a report in Greenhouse Grower Magazine. The beneficial organisms
compete with disease pathogens for food and in some cases become parasites that inhibit
the growth of some pathogens, he said. Some control of diseases such as fusarium, phy-
tophthora, and rhizoctonia have been seen. “The control of Phytophthora and Rhizoctonia
is not nearly as good as for Pythium,” Regulski told Kuack. “In an experiment done with
Fusarium on cyclamen we had only a two- to three-percent loss of plants grown in the
suppressive . . . mix compared to a 80 to 100 percent loss of plants produced in peat-
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vermiculite mixes.” Such disease-suppressive mixes promise more carefree container grow-
ing of herbs, but are not as widely available as the more easily obtainable peat-based media.

Because of the high organic content of soilless media, a pH lower than normally rec-
ommended for herbs is sometimes advisable. A pH somewhere between 5.0 and 6.0 will
create conditions for the best uptake of nutrients and micronutrients by plants.

Types of Containers

Containers come in a variety of sizes and shapes. They can be utilitarian or artistic and are
made from cement, wood, metal, plastic, and clay. The material from which it is made is
not as important as the container’s ability to drain water. Containers that do not drain
well may cause waterlogged roots and encourage serious diseases for herbs.

There is considerable confusion among gardeners about how water percolates through
growing media and leaves a container. Scientists have discovered that the position of the
drainage holes is important for the pot to drain well. “The most effective position of
the drainage hole was found to be in the base of the pot,” A. C. Bunt said in summarizing
the research. “When the same number of drainage holes were positioned around the side
of the pot so that the lower edge of each hole was directly at the base, drainage was less
effective.” The common wisdom that stones or broken pieces of pottery should be placed
at the bottom of a pot to “improve drainage” is worthless and can actually cause more
water to be retained in the container.

Clay and plastic are the most common materials used for pots and window boxes.
Aside from their appearance, they differ in several ways. Clay breaks easily, is heavier than
plastic and is usually more costly; many plastics become brittle after lengthy exposure to
intense sun. However, the most important difference between the two materials is poros-
ity, a characteristic that keeps the growing medium in an unglazed clay pot cooler. This
can be an advantage in summer when high media temperatures can stunt growth. In win-
ter, however, research indicates that plastic pots maintain media temperatures and plants
produce 15 percent more growth in plastic than in clay containers.

Clay containers have an increased water loss due to their porous nature and this also
means there is some minor nutrient loss from the growing medium. Research at the Glass-
house Crops Research Institute in England showed that water evaporation from a clay pot
is 50 percent greater than plastic in summer and 85 percent greater at other times. The
reason for this seasonal difference is that more water is lost through evaporation from
plastic pots during summer, while the clay pot wicks water through its side wall in winter.
But evaporation from the pot is not the sole criterion to govern watering of containers, the
researchers discovered. “In the case of mature pot plants with large leaf areas, there will be
very little difference in the frequency with which the different containers require water-
ing,” according to A. C. Bunt.
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Because most herbs’ roots are easily suffocated by overwatering, clay containers have
an advantage over plastic for winter growing conditions. However, a loose, well-drained
growing medium that dries quickly will narrow the gap between clay and plastic. During
summer when heat causes rapid water evaporation, plastic may be a better choice for hot
spots like decks and sunny balconies.

Specialty containers

Used half whisky barrels and strawberry jars (tall clay containers with many holes for
plantingin their sides) are two types of specialty containers often pictured with herbs grow-
ing in them. Large tubs and multi-port pots tempt the gardener to crowd plants too closely
and to grow too many plants for the growing medium available. At best these containers,
while creating decorative visual effects, are useful for short-term use only and often fail to
produce the healthy, vigorous growth that herbs require for maximum foliage production.

When using a large tub or barrel, weight is an important factor to consider; not only
are these containers difficult to move after being filled with growing medium and planted,
but they may cause architectural damage if placed where support is inadequate, or where
water drainage will cause damage. Except in frost-free areas or where mild winters are ex-
perienced and plants may grow year-round, the amount of growing medium in a large tub
is often greater than needed by the plants for one season of growth. Eight to ten inches of
area for the growing medium is usually sufficient to sustain a season’s growth. Some gar-
deners fill the excess space with lightweight broken pots or gravel to improve drainage.
However, the filler may actually inhibit drainage somewhat and significantly increase the
weight of the container. Spacing plants in a barrel is also a critical consideration and it is
important not to crowd the herbs or plant fast-growing, tall plants where they will shade
shorter varieties. When plants grow too large, they can be transplanted to individual pots.

The low volume of soil and the difliculty of watering it are drawbacks of strawberry
jars. Getting water to the bottom of the pot is difficult, but it is made easier by placing a
hollow watering tube down the center before the container is filled with growing medium.
Such a tube, made from rolled screen wire or an old hose with holes drilled through its
sides, allows easy irrigation from top to bottom. Planting is made easier when transplants
are placed in the holes before the pot is filled with growing medium; start at the bottom
and fill the pot after each level of transplants has been put in place. It is almost impossible
to remove plants from these containers without severe root damage which makes them
useful for annuals; perennials are unlikely to reach their full potential because the small
amount of growing medium in a strawberry jar is insufficient to sustain growth for more
than one season.

Plastic bags filled with loose (instead of compressed) soilless growing media combine
the best aspects of both container culture and outdoor gardens and are ideal for those who
lack space for a garden but want to grow in containers on the cheap. These bags hold 2
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cubic feet (56.6 1) of mix and are 48 inches (3 m) long, 16 inches (40.6 cm) wide, and 4
inches (10.2 cm) deep. They are used by commercial tomato growers in the United States
and have become a hot item in England for home gardeners; they work splendidly for
herbs, especially annuals. These grow bags provide all the convenience of being able to
have several plants in a single container without the permanence of wood, clay, or plastic;
transplanting perennials to other containers at the close of the growing season is easy.

To use the bag, place it where the plants will be grown (one of the disadvantages is that
the bag is difficult to move once it is wetted and planted), punch random holes in one side
of the bag for drainage and then turn it over and cut an “X” several inches long in the
middle of the bag and additional Xs half way toward each end. Put a flowerpot in each
hole made by the Xs and then pour several gallons of hot water through the flowerpots to
wet the growing medium; remove the pots. A 3-foot (0.9 m) length of hose in which holes
have been drilled randomly is inserted in the hole on one end of the bag and worked to-
ward the opposite end; future watering of the bag will be easily accomplished through this
hose. Wait several hours to allow the mix to become thoroughly wet and begin transplant-
ing your herbs by cutting small Xs in the plastic to insert transplants, and space them as
you would in the garden. Begin fertilizing with liquid nutrients after two weeks.

We think potted herbs will grow best over an extended period when there is one plant
per container. This allows you to tailor growing conditions to a single herb’s requirements.
If you want a grouped effect, place the individual pots in a larger, decorative container but
be sure to space them so that the leaves of the different plants do not touch.

Sizing Pots

Matching the size of the container to the plant calls for personal judgment based on ex-
pected plant growth and climatic conditions. The pot should be large enough to provide
adequate root growth for at least several months. Pots chosen for growing during summer
may be larger in relation to the transplant’s root structure than at other times of the year
because plants grow more rapidly when days are long and warm. A transplant with a small
root system is easily overwatered, often with fatal results, when it is placed in a container
that is far too large for it. Even in summer, water may not evaporate rapidly enough to
provide sufficient air to the young roots. As a rule of thumb, transplants from 2.5-inch
(6.4 cm) pots can easily handle a 6- to 8-inch (20.3 cm) pot when planted in late spring
and grown outdoors. Indoors, where light levels are lower and temperatures more moder-
ate, a 4-inch (10.2 cm) pot may prove quite adequate. As plants grow larger, the pot sizes
grow proportionally. A rosemary in a 6-inch pot will easily fill a 13 or 14 inch (33 to 36
cm) pot over a summer of growth. The best time to pot up new seedlings or to repot older
plants is spring; fall is the worst time because plant growth slows and days become shorter,
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which increases the chances that roots will sit in water-logged growing media and die.
Plants should be placed in pots only large enough to accommodate one year’s growth.

Root Pruning

Eventually, larger-growing herbs will outsize the largest pot available, but they need not
become rootbound and die slowly. By pruning the roots, the plant may be returned to the
same pot filled with fresh growing medium. Root pruning may sound like major surgery,
but most plants take it in stride without noticeable stress.

To root prune a plant, knock it out of the pot as you would for any transplanting: hold
the pot upside down and jiggle it with one hand so that the rootball falls into your free
hand (you may have to put a large pot between your knees and let the rootball fall into
both hands). Put the rootball on some paper or clean plastic and with a sharp knife remove
the bottom third of the rootball; then trim an inch or so from around the sides if the root-
ballis at least 6 inches wide. The plant is then ready to be repotted into fresh growing mix.
Place the plant in a sheltered spot for several days to recuperate; it is often wise to prune
and shape the plant’s branches at the same time to put the new root system in better pro-
portion with the top of the plant.

Watering and Feeding Container Herbs

Next to the growing medium, water and nutrients are of greatest concern to container
herb gardeners; no plant can live without them and the proper amounts of both need to be
applied at the right time. Water is the first thing a plant needs to live and thrive; it is its
life-blood and without it the tiny cells that form the plant cannot multiply and grow. Wa-
ter also carries a host of chemical nutrients to the plant cells that are converted into food.

Water comes to most of us through pipes from municipal water supplies or from wells,
and we turn on the faucet when we want some. The ease with which most of us obtain
water can lead us to take its quality for granted. But plants are a bit more particular about
what’s in the water than we are and can be damaged by excessive amounts of sodium bicar-
bonates, boron, and to a lesser extent fluoride found naturally in water or introduced into
it for public health reasons. Little research on the effect of water quality on herbs has been
done, but much is available for bedding and foliage plants and there is no reason to believe
that herbs will react much differently. However, it should be noted that even where re-
search has shown damage from these chemicals, not all plants react to the same levels of
these substances in the water. With naturally occurring chemicals, it is usually the ability
of the water to change the soil pH that creates problems for the plant by hindering its abil-
ity to absorb necessary nutrients. These problems are usually associated with continued
use of mineral-rich “hard” water (where “hard” water is softened for household use with



Chapter 6. Container Cultivation

69

sodium, it should not be used on plants). Although boron is a necessary nutrient, it can be
found in some water supplies in amounts than can prove toxic to plants. Fluoride can
cause leaf damage to some foliage plants, but we know of no research that links harm to
herbs from it.

The application of water, to some extent, determines the growth rate of herbs. Stress
from too little water slows a plant’s growth. Many commercial producers of potted plants
create stress intentionally by limiting the frequency (not the amount) they water plants to
keep them more compact, a technique of little value to most home gardeners who strive
to get maximum growth from their herbs. Even if you want to use water to control growth,
itisimportant to irrigate the plant thoroughly so that the growing medium is wetted from
top to bottom.

When to water is often the most crucial decision a grower of container herbs must
make because there are so many variables that influence the timing. Most herbs should be
allowed to become dry, but not to the wilting stage, between irrigations. So, how do you
tell when it’s dry? The color of peat-based growing medium changes from dark to light as
the amount of water diminishes. If you know the weight, or feel, of the pot when wet, its
light weight can be another clue that it is time to water. Some gardeners stick a finger in
the pot to determine how dry the growing medium is, but this method can cause your pot
to look like a cratered moonscape and can damage roots. The finger method really only
gives half the story. It can tell you how wet the growing medium is near the top and wheth-
er you shouldn’t water. Even if the pot appears to be dry at the top, there may be plenty of
moisture where the majority of the roots are, at the bottom.

A good question to ask before you water is, “Will the plant wilt if I don’t water it
today?” That consideration brings in these additional factors:

o the size of the plant and its relation to the container

the material from which the pot is made
o the season of the year

the day and night temperatures
o the amount of sun the day before and the expected weather

the type of growing medium.

It’s a complicated decision because watering is more art than science, but the job be-
comes easier with experience.

Plant Nutrients

Herbs and other plants need sixteen essential elements to maintain health and vigor. Water
(H,0), delivered to the plant roots by rain or the gardener, is a liquid that contains hydro-
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gen (H) and oxygen (O), two of the elements necessary for plant growth. Additional oxy-
gen and carbon (C), a third major element essential for growth, are taken into the plant
through its leaves as carbon dioxide (CO,), an atmospheric gas. The other major elements
enter the plant through the roots from the soil or growing media. Nitrogen (N) is an ele-
ment with which most gardeners are familiar because it makes up nearly 50 percent of liv-
ing plant cells which is why plants need so much of it. Plant roots absorb nitrogen in sev-
eral forms: nitrates (NO,),ammonium (NH,+), nitrite (NO,—), or organic forms (NH,+).
Nitrates are the form most readily available to the roots. Plants need only small amounts
of phosphorus (P), but it is important because it becomes part of a plant’s cells and is
needed for seed germination, seedling growth, and root growth. It is usually delivered to
the plant in the form of phosphate, which helps to stabilize plant cells. Potassium (K) acts
as a catalyst and regulator inside the plant and helps combine carbohydrates and proteins,
regulates water, and plays a part in photosynthesis which is the method by which the plant
converts light into energy. Calcium (Ca) is part of a plant’s cell wall and is important for
root growth; it also helps the plant absorb nitrogen and regulates potassium. Limestone is
the usual way calcium is added to soil or growing media and is used to help raise soil pH.
Magnesium (Mg) is the chief constituent of chlorophyll and is often added to deficient soil
in the form of Epsom salt. Sulfur (S), along with nitrogen and phosphorus, is combined in
amino acids, which make up plant proteins and is useful in lowering the pH of soil.

Minor or trace elements are essential for plant growth and health, too, but they are
needed in minute amounts. Among them are iron (Fe), molybdenum (Mo), boron (B),
copper (Cu), manganese (Mn), zinc (Zn), and chlorine (CI). Most of these trace elements
are to be found in soil, but they are not in soilless media and must be added as part of the
regular fertilizer. Liquid fertilizers formulated for use with soilless media often have these
trace elements added and will say so on the bag or box; otherwise the trace elements will
have to be added separately. Trace elements to add to fertilizers are available at many gar-
den centers.

In one way or another, container gardeners have to make sure their herbs get the proper
nutrients. Fertilizer, either organic or inorganic, is the usual answer to supply these nutri-
ents. When scientists talk about fertilizers in general, they call them salts. This may sound
odd to an ear that has always heard that salt (sodium chloride) was something to put on
food, but scientists are describing a class of elements that are needed for plant growth
when they call them salts. To the gardener who is not a chemist this may be techno-babble,
but the scientists are just being precise: a salt is a chemical created by mixing acids and
bases; bases remove hydrogen to create a salt.

There are many types of fertilizer available to container gardeners today and it is not
unusual to find ten or more pages in a grower’s catalog devoted to container fertilizers. The
job to select one is no more complicated than picking the right breakfast cereal: the easiest
way is to read the label.
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Reading a fertilizer label

Among the fertilizer choices are dozens of different formulations. The formulas are
generally specified with three connected numbers as in 12-10-17 or 19-7-10. These num-
bers tell you, in order, the balance of the most important elements in the fertilizer: nitro-
gen, phosphorus, and potassium. The 12-10-17 formulation, for instance, has 12 percent
nitrate, 10 percent phosphate, and 17 percent potassium oxide by weight. For herbs, a 20-
10-20 or 20-20-20 formula will work well; if such a formula is not available, one with the
same balance (a 10-5-10 or 5-2-5, for instance) will do just as well. (It’s obvious that the
numbers don’t equal 100, so what's the rest of it? Inert material makes up the remainder of
container; in fertilizer-lingo, it’s called a carrier.)

Don’t stop reading once you've gotten as far as the formula; be sure to read the fine
print on the label. The small type on the label will also tell you the rest of the information
you need to find the right fertilizer. The first thing to look for is the source of nitrogen.
Plants have difficulty digesting nitrogen from ammonia during winter or when the grow-
ing medium is cold. Ammonia also tends to slowly lower pH, a characteristic that can
cause most herbs difficulty digesting nutrients. Nitrogen from nitrates are the most read-
ily useful to herbs and most of the nitrogen should come from that group.

A second important piece of information on the label is something called “potential
acidity,” a phrase that indicates the fertilizer’s potential to lower the pH of growing media.
Most often this potential for acidity is expressed in the number of pounds of calcium car-
bonate it would take to maintain the current pH for each ton of fertilizer applied. Because
few herbs do well in acidic growing media, look for the lowest “potential acidity.” The label
will also tell you if micro-nutrients have been added, and they are an important feature for
soilless media.

Choosing a Fertilizer Form

The type of fertilizer used for containers differs to some extent from that used in the gar-
den. In the garden, large bags of granular fertilizer, rotted manure, or a combination of
granular organic ingredients are used. These types of fertilizers, for the most part, are in-
appropriate for use in containers because it is difficult to determine how much of the es-
sential nutrients are applied to the smaller area of the pot. Granular fertilizers do not
break down or liquify quickly and may cause fertilizer burn and kill plants with excess
nutrients (liquid fertilizers used in containers, however, can be used in the garden). Water-
soluble and slow-release fertilizers are the most common types used for container growing
and should be mixed and applied according to directions on the box or bag. Water-soluble
fertilizers are sold as a powder or as a liquid concentrate. Both types are dissolved in water
(usually hot water is best if a powdered fertilizer is to be mixed as a concentrate to be fur-
ther diluted) and applied when plants need irrigation. Powdered, water-soluble fertilizers
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are most often manufactured from inorganic sources. The most common liquid concen-
trates are from organic sources and are usually fish emulsions or fish hydrolysates in which
waste from the fish processing industry are used. Hydrolysates are new on the market
(Squanto’s Secret is the name of one) and are often made with fresh fish byproducts that
have a less “fishy” odor. Phosphoric acid is used in the process, which turns a slurry of wa-
ter and fish waste into a stable liquid that is milled and screened; sulfate of potash and
citrus extract are sometimes added. While little research with any fertilizers has been done
with potted herbs, we know of none using fish hydrolysate (FH), but comparisons with
other horticultural crops have shown impressive growth with the fish product. In two
tests at the University of Massachusetts, fish hydrolysate produced 86 percent more flower
buds on chrysanthemums, and a 76 percent larger yield of jalapefio peppers when com-
pared with a traditional 20-20-20 inorganic, water-soluble fertilizer. Researchers Amul
Purohitand Ronald Athanas expressed surprise at the results of the chrysanthemum study
because “from pure N-P-K analysis point of view, it seems that Peters fertilizer [20-20-20]
should out perform FH.” They added: “We do not know the precise mode of action of FH,
but it seems that due to the abundant source of amino acids [in fish hydrolysates], the
building block of proteins, plants are reacting quite differently.”

Another fish byproduct fertilizer, fish soluble nutrients, which is commonly called fish
emulsion, has been widely tested on container-grown plants (everything from tomatoes to
bedding plants) with results that compare favorably with inorganic liquid fertilizer. Sig-
nificantly larger yields or sizes were not noted by researcher Everett R. Emino at Texas
A&M University, who tested a variety of flowering plants and houseplants, or in tests of
tomato plant growth and yield by L. H. Aung and G. J. Flick Jr. at Virginia Polytechnic
Institute and State University . Emino noted that the odor of the fish emulsion increased
and “became undesirable” if it was left to stand more than several hours after being mixed
from the concentrate.

Applying Fertilizers

If you have only a few pots, fertilizer is easily mixed and applied with a watering can. As
your collection of container-herbs increases, an inexpensive siphon device that sucks lig-
uid fertilizer concentrate from a bucket and mixes it into the flow of water through a hose
makes the job easier and quicker. Such a device is available at many garden centers as a Hy-
ponex siphon mixer; depending on water pressure, one gallon of concentrate can make 12
gallons of liquid fertilizer. Commercial growers often use a more sophisticated siphon de-
vice called an injector, a more sophisticated siphon, to precisely mix fertilizer in the water
supply. Either siphon device can be used in the garden or greenhouse with herbs in ground
beds, as well as with container plants. Inorganic water-soluble fertilizers usually contain a
marking dye so that the gardener can see when fertilizer is coming through the hose.
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Slow-release fertilizers made their way into the market as the result of polymer tech-
nology, which allows small granules of water-soluble nutrients to be coated with a thin
plastic resin film. These small plastic-coated beads are mixed with the growing medium or
placed on top of it and through osmosis the encapsulated nutrients are slowly drawn out
to feed the plant’s roots over a period of time. These fertilizers come in a wide array of for-
mulations and last from several months to over a year. Their advantage is simplicity of use.

How much fertilizer is necessary to maintain adequate growth for herbs grown in
containers? It is important to remember that each herb variety has its own requirements;
all herbs don’t react identically. Two research projects illustrate this point. S. M. Bell and
G.D. Coorts reported in Florists’ Review in 1979 that sage (Salvia officinalis), lemon balm
(Melissa officinalis), and peppermint (Mentha xpiperita), had an unquenchable thirst for
nutrients—the more nitrogen the two researchers fed their plants weekly, the larger their
herbs became. But a study of rosemary (Rosmarinus officinalis), and its reaction to fertil-
izer came to a different conclusion. Researchers Thomas Boyle, Lyle Craker, and James
Simon reported: “In our study, rosemary plants were shortest and lowest in fresh weight at
the highest fertilization rate . .. suggesting that this rate of fertilization suppressed growth
of potted rosemary.” Rosemary plants grown with a liquid fertilizer applied weekly were
largest and had the highest essential oil content and those with a single application of a
controlled-release fertilizer were similar.

A weekly feeding of a 20-10-20 fertilizer will probably produce optimum growth for
rosemary grown outdoors in summer, and most other herbs will flourish under such feed-
ing. However, weekly feeding is not necessary when herbs are not in active growth. Dur-
ing the short days of winter or under cool conditions, plants lose three to four times less
water through their leaves than in summer, according to British researcher A. C. Bunt. So,
it’s important to cut back on water and fertilizer in winter and carefully monitor your
herbs’ irrigation needs; too much fertilizer will accentuate thin, wispy growth, and liquid
fertilizer should be applied about every fourteenth irrigation. Another factor to keep in
mind is that the walls of clay pots wick nutrients along with moisture into their porous
walls; the water will evaporate but the fertilizer salts remain there and can be seen as a
white coating on the outside of the pot. When British scientists tested nutrient levels in
clay pots, they found high concentrations of nutrients in the center of the growing medi-
um and low levels near the clay walls.

Growing Herbs Indoors

Light is the most critical factor for the indoor gardener, and unlike all the other variables
of plant growth, it is the most difficult to control. You'll have less trouble growing
container herbs indoors, and your plants will be healthier and more vigorous, when they
are positioned to receive five to six hours of direct sunlight during the day. This is often
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quite difficult in the typical home or apartment due to windows that don’t face south or
because of obstructions that prevent the entry of sunlight. There are some rules of thumb
to determine whether your plants have enough light. If stems are so thin they tend to bend
under their own weight and if leaves are sparsely arranged along the stems, it is likely due
to a lack of sunlight. While many herbs will often adjust to less than optimum light, the
good health and growth of the plants often dictates the use of supplemental light from
artificial sources.

A fluorescent light garden is one way to give your herbs and other plants near-perfect
light conditions. Expensive plant lights aren’t any better than a combination of one warm
white fluorescent and one cool white tube in a two-light fixture. Fluorescent tubes are usu-
ally placed horizontally above the plants and should be no more than 6 to 8 inches (15 to
20 cm) above the top leaves with light 16 to 18 hours daily. Where tall plants are being
grown the lower leaves often will be too far from the lights for good growth. For larger
plants, place the fluorescent fixtures vertically on at least two sides of the plant and 6 to 8
inches (15 to 20 cm) from it; rotate the container one-half turn daily.

A Greenhouse for Herbs

Ifherbs are a passion on the way to becomingan obsession, a greenhouse is either already in
the garden oryouare thinkingof putting one there. It’sawise solution to the problem of how
to keep the family together when the last windowsill is filled with overwintering herbs.

Greenhouses are surrounded by a beautiful, romantic aura that pictures them as horti-
cultural cathedrals where rituals bring forth magical, mystical events. However, the cynic,
blessed with perfect, year-round weather, sees a greenhouse as the quickest place to kill
herbs with disease and insects. Both views have a kernel of truth. But like it or not, green-
houses are sometimes essential, and almost always a gardener’s fondest dream.

Before selecting a greenhouse, you want to consider carefully what herb plants to grow
in it and why you want to grow them there. For some gardeners, overwintering tender
plants is the only reason they’d use a greenhouse. A cold frame with a sand and gravel floor
heated by hot water may be a much less expensive alternative for them. Others might want
to use a greenhouse for growing a variety of annual and perennial crops during the winter,
as well as overwintering tender perennials and propagating plants. If that’s your desire,
you’ll want to consider how your herbs will perform during the long nights of winter.
While most herbs grow in the winter greenhouse just as they do in the summer garden,
some herbs rest during the winter whether temperatures are warm or cold. Others flower
and do not produce useful foliage during this time.

Another important element is the temperature to be maintained in the greenhouse
during winter. Will the plants you want to grow do well at the temperature you can af-
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ford? Heating even the most efficient greenhouse is expensive. Generally, most herbs can
be classified as heat-savers which perform well in a cool greenhouse.

Gardeners often have a frugal streak; it’s a characteristic that gives them a creative bent
and sometimes lends them an idiosyncratic air. In purchasing a greenhouse and maintain-
ing it, frugality is best submerged temporarily. While you can build greenhouses from
urban flotsam, or a variety of kits, it is less trouble in the long run to go first class right
from the start. From experience, we know how quickly a greenhouse will fill, so pick a
model that is as large as the budget will allow, but which is probably twice as big as you
think you'll need; it’s also helpful if the model chosen can be easily enlarged later. Unless
you want to be tied to your greenhouse in a connubial knot, automate as much of the te-
dium (like watering and ventilating) as you can.

There are several styles of greenhouses and different types of materials for covering
them. The lean-to fits against the house or a shed. It’s usually less expensive to heat, but it
doesn’t come in as wide a range of sizes. Free-standing greenhouses sit by themselves. The
glass and aluminum, peaked-roof style is typical of greenhouse architecture and is the type
that most people see when they dream of a greenhouse in the backyard. Glass is least efh-
cient at keeping heat inside during the winter. Greenhouse grade fiberglass and structured
polycarbonate sheets are heat-efficient alternatives to glass; they offer as much as a 50 per-
cent savings in fuel costs over glass and provide an even, diffused light. The least expensive
greenhouse is probably the pipe-frame quonset style covered by a double layer of air-
inflated, 6 mil thick polyethylene. Air pumped between the two layers of poly keeps it from
flappingin the wind and provides dead-air insulating space. The initial cost is low and oper-
ating costs are also reduced. Because even special greenhouse grade poly deteriorates under
the sun’s punishing gaze, these structures need to be re-covered every two or three years.

All of these types of greenhouses have their proponents. Herbs can be well grown in
all of them. The key to herb cultivation probably isn’t the greenhouse, it’s the knowledge
behind the grower, just as it is in the outside garden. Greenhouse growing, however, re-
quires considerably more skill and attention to detail because the gardener has to control
almost every aspect of the environment.

For growing herbs, site the greenhouse where it will receive the most sun possible. Usu-
ally greenhouses are sited so their ends face east and west, so that the sun hits the length of
the greenhouse all day as it moves across the sky.

After you've decided on a style of greenhouse and where it will be sited, you should
think about equipping it. The equipment you'll need is likely to cost at least as much as the
greenhouse structure, sometimes considerably more; benches, heat, electricity, and water
are essential in the greenhouse.

Here is where you’ll have to make another important decision. Will you grow your
greenhouse herb garden in ground beds or in containers? A combination of both is prob-
ably desirable. This decision is important to the selection of a method of heating the green-
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house. Recent research shows that heating the plants rather than the air around them is
the most cost efficient. It also produces healthier plants. Radiant heat is one way this can
be done, but this heat source usually requires a height in the greenhouse that the struc-
tures favored by home gardeners lack. Heating at the root zone of the plants is a second
method and is usually achieved by circulating heated water under the plants, whether on
benches or in beds. In some cases, a supplemental source to heat the air in the greenhouse
may also be necessary.

One thing many greenhouse gardeners don’t think about at the start is monitoring the
interior temperature of the greenhouse, especially when it is some distance from the house.
Greenhouse heaters have an uncanny knack for failing on the coldest night of the year and
if undetected, such emergencies can prove fatal to your plants. There are temperature
warning devices that will actually make phone calls and play pre-recorded messages to
warn of emergencies; they are state-of-the-art and costly. A Thermalarm is a much less
expensive device that will ring a bell in the house when the greenhouse temperature goes
above or below preset points. A temporary heat source, such as a kerosene heater with a
blower (probably in the 30,000 BTU range) is a good idea for substitute heat while the
plumber is on the way.

Next to heating, ventilation and air movement are most important to greenhouse cul-
tivation of herbs. Stale, damp air fosters an array of diseases that trouble herbs. Green-
houses, particularly the air-tight, double poly-types, need ventilating fans to cool them
and change the air. During winter, condensation forms on the greenhouse covering mate-
rial when the interior is warmer than the exterior air. These droplets of condensate cause
humidity to rise and increases the likelihood of fungus diseases like botrytis, sometimes
called gray mold. Constantly moving air helps dry the foliage and retards disease growth
but it is sometimes necessary to dry the interior of the greenhouse and the plants in it by
using the ventilating fans while the heater runs.

Two different types of fan systems are used in greenhouses. The ventilating fan is used
to pull overheated air out of the structure. This is especially valuable during spring, sum-
mer and fall. The principle is simple: a fan at one end of the greenhouse pulls cooler, out-
side air through an opening at the opposite end of the structure. The fan may also be
placed in the middle of the side wall of the greenhouse and draw air through openings in
both ends. It is beneficial to have the fans and the shuttered openings work automatically
so you don’t have to constantly monitor the greenhouse; let a thermostat and electric mo-
tors do that job for you.

The second type of fan system moves air inside the greenhouse when the ventilating
fans are not needed. Heavy-duty fans are necessary. When properly positioned, these fans
will push rising hot air from the “attic” of the greenhouse back down around the plants,
making for heating efficiency, and they keep air moving around plants to reduce disease.
Two methods are used to achieve this. One uses a special device known as a fan-jet. It is
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mounted near the roof at one end of the greenhouse and has its own shuttered openinga
foot or so behind it. In front of the fan is a long poly tube with holes punched in it. The fan
inflates the tube and air is forced through the holes and down into the greenhouse. Fresh
air can be mixed with the air in the greenhouse by opening the shutter behind the fan-jet.
This type of fan is also used to carry warm, heated air from furnaces. Fan-jets vary in size
with the greenhouse. A second method of moving interior greenhouse air uses a less costly
type of fan. This method works on a slightly different principle called horizontal air flow.
A series of fans moves air up one side of the greenhouse and down the other, mixing air
and drying foliage. These fans, constructed to withstand the caustic greenhouse atmo-
sphere, are not cheap but they are worth every penny.

Supplemental lighting of the greenhouse may be necessary during the short days and
low light levels of winter, especially if high-quality, optimum yields of crops like tarragon
and basil are your goal. More than fluorescent lights may be necessary to do an adequate
job. High pressure sodium or metal halide lamps are the type most commonly used in
greenhouses. To light a 100 square-foot area with 800 footcandles, a measure of light in-
tensity, it would be necessary to have four fixtures. These lights are not inexpensive. The
lights do help heat the greenhouse, so all the energy used does not go for light alone.

If your greenhouse will be used for overwintering and growing potted plants, benches
are a good idea. They put the plants where you can reach them easily. It’s important that
air circulate through the benches. This allows air to move around the plants more effec-
tively. There are a number of materials used for benches and they vary in expense and
longevity. Snow fence is a popular inexpensive material often used for greenhouse benches.
It is usually mounted on two-by-fours and placed on cinderblock pillars. Under green-
house conditions, the snow fence does not have an extended life and often has to be re-
placed every four or five years when it rots. Metal wire, expanded metal, and poly benches
are more durable but cost considerably more.

One of the great joys of owning a greenhouse is having a proper propagation area in
which to root cuttings. A small area should be set aside to contain a mist system and heat
mats. It needn’t be large and can be used for growing potted plants when not used for
propagation. The most economical, small-scale misting system is a Mist-A-Matic; with it a
gardener can obtain professional results. It uses a small-mesh screen to capture mist pro-
duced by misting nozzles. This screen is part of an apparatus that controls an electrically
operated valve, which turns mist off and on.

The medium in which the plants grow inside the greenhouse is as important as the
atmosphere. Ground beds should be carefully constructed so that they drain well and
contain copious amounts of humus. This humus may be in the form of compost, manure
or sphagnum peat moss. A combination of these materials should make up at least half the
composition of the ground bed growing medium. Ground beds are best for plants that
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will be permanent residents in the greenhouse and for short-term annual crops that can be
planted and harvested, as they would be in the garden outside.

An automatic watering system for the beds is a time-saver. An underground irrigation
pipe that oozes water should be installed before the beds are planted. A system with over-
ground pipes and spaghetti tubes with tiny nozzles to water plants can be installed after
planting. Overhead watering systems should be avoided because they increase humidity
and wet foliage.

Greenhouse, patio, living room window—no matter where you grow your potted
herbs it will require more knowledge and skill than an outside garden plot because you
become responsible for a greater part of the plants’ growing environment. But because you
have greater control over the plants, your container herbs may well outperform those in a
backyard garden. In any event, your versatile potted herbs will provide summer glory to
refresh the kitchen and your spirit year-round.



CHAPTER 7.

Propagation and Planting

PROPAGATION IS AS OLD as the world, and in the garden its ancient ways are still at
work with only minor variations. It is the magic of the garden that earth and sun meet to
create new plants from parts of old ones. At its most basic, the plants take care of reproduc-
ing and creating new varieties themselves by casting pollen and seeds to the wind, insects,
birds, or bats or by sending creeping stems across the soil to root. Playful Homo sapiens
developed methods to, if not improve, at least to complicate the original simplicity.

Scientists refer to seed propagation as sexual reproduction and to methods that use
roots, stems, or other plant parts as asexual reproduction. Both procedures require the
propagator’s knowledge of special techniques, some easily acquired skills, and a certain
amount of special equipment to make the job easier and the outcome reliable.

Sexual Reproduction

Seeds often appear to be dried husks, but they are actually tiny embryos, the offspring of
sexual unions that take place in a plant’s flower where sperm in the stamen’s pollen fertil-
izes an egg in the ovule found in the ovary. The ovule matures to form the seed, while the
ovary matures to form the fruit. Some seed coats are closely attached to the fruit wall,
making seed and fruit essentially synonymous for the home gardener; examples include
cumin, dill, coriander, and other members of the carrot family.

Most herb species pollinate themselves with the help of wind currents and insects to
reproduce plants of similar size and aroma, but sometimes species within a genus, or culti-
vated varieties of a species, cross-pollinate to create a hybrid. This may happen as an acci-
dent of nature or through the intentional intervention of a plant breeder. These hybrids
are often genetically unstable or sterile and cannot reproduce sexually. In rare cases, herbs
such as English thyme have only one sex and cannot reproduce from seed.

Because seed is produced through a sexual process, care must be taken to prevent un-
wanted cross-pollination that will create plants that vary from the parent. This means that
space—sometimes as much as a mile or more—must be maintained to isolate species or
cultivated varieties and prevent cross-pollination. Alternatively, cages can keep pollinators
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from reaching the plants or trap pollinators, such as bees, inside the cages to perform their
pollination chores. Pollination can also be performed by hand, using soft brushes.

The knowledge needed to propagate herbs successfully includes knowing which herb
varieties do not produce viable seed or vary widely when grown from seed. Seed to be
avoided includes that of herbs such as French tarragon, English and several other thyme
varieties, all named lavenders, rosemary, mints, and many oregano cultivars (see individu-
al listings for varietal characteristics). Of course, a certification that plants are grown from
vegetative cuttings is no guarantee of varietal purity, but a plant in hand provides the gar-
dener or the farmer a way of assessing the plant’s quality and pedigree—foliage to sniffand
flowers to see, at the very least.

Whether you have a small backyard plot or several acres, the seed quality is important.
As a living embryo, the seed needs special care to maintain viability while awaiting the
proper conditions for growth. Viability is partly genetic, but proper temperature and hu-
midity control help to maintain the natural vigor of most seeds. Packets of seeds enclosed
in a sealed container and put in a refrigerator provide the home gardener with the best
chance of maintaining seed viability. However, many seeds—parsley, chives, and corian-
der to name only a few—have a naturally short lifespan of about one year.

Your seed merchant’s reputation and the germination rate of the seed you choose indi-
cate its quality. Although government regulations require germination tests on large seed
lots, small packets are not required to show test results. Most American seed firms do not
routinely offer germination data on the herb seed intended for home gardeners. This pol-
icy of nondisclosure has been criticized by experts in the field. “Stricter quality control on
seed purity and trueness to type as well as seed vigor for basil varieties and other culinary
herbs is needed,” according to leading U.S. herb researcher James E. Simon. “Basic infor-
mation such as germination percentage should be included on every herb seed packet, as
this alone would aid in ensuring minimum seed viability and improve the performance
that commercial growers and home gardeners expect.”

Simon did not reach this conclusion from his ivory tower; he found out the hard way
through experience. He is known for his extensive studies of basil and parsley, but he has
also studied many other annual and perennial herbs grown from seed. His disquieting con-
clusion on herb seed quality: “We.. .. found that many seeds were of poor quality: low via-
bility and vigor; others were composed of many seed types and were not uniform in growth
and visual appearance. Several herbs were incorrectly labeled in commercial seed catalogs.”

Basil-seed germination was so variable from the different firms supplying the seed that
in the first year of Simon’s trials it was almost too difficult to make research comparisons.
Future studies used transplants instead of direct seeding in order to make comparisons
less complex. Simon found the names on the basil-seed packets were often incorrect and
recommended efforts to correct the misidentification of cultivated basil varieties.

Other researchers have expressed concerns about seed viability. Robin Cowen, Charles



Chapter 7. Propagation and Planting

81

Voigt, and Joe Vandemark looked at germination rates of thyme, oregano, and marjoram
and agreed with Simon that “the source of seed is important in percentage germination,”
but they noted that the growing media used to germinate seeds is another factor that is
often overlooked. In their study, University of Illinois researchers discovered that oregano
seed from the same supplier varied from 60 to 100 percent germination, depending on the
germination medium used; marjoram and thyme showed similar reactions. Nine major
brands of soilless and other growing media were tested. “Overall” the researchers con-
cluded, “Fafard no. 2 and Metro mix had the highest percent germination for all seed
sources. Both seed source and media are important in obtaining high germination per-
centages. If the lowest percent germination sources were dropped out, any of the soilless
mixes except Grendell [Farms Growing Mix] would give quality results. All seedlings in
the other soilless mixes grew on very well.”

If germination rate is one standard of seed quality, government regulation of these
standards has been minimal under the U.S. Federal Seed Act. The law establishes mini-
mum germination for only three herbs: chives (50 percent), parsley (60 percent), and sorrel
(65 percent). In Europe, more herb seed is regulated and minimum germination standards
are more stringent. Under Common Market regulations, at least 75 percent of chive seed
must germinate. Minimum germination is regulated as well: dill (75 percent), chervil (80
percent), sorrel (75 percent), summer savory (75 percent), thyme (70 percent), fennel (75
percent), basil (70 percent), marjoram (70 percent) and parsley (75 percent). These higher
standards may spring from a more intense European interest in herbs and in gardening,
as demonstrated by French national newspapers that publish independent germination
tests comparing vegetable and herb seeds from different firms to help seed buyers deter-
mine quality.

Seeding Methods

While the majority of vegetable seeds are directly sown in the garden or field, only a few
herbs are usually handled this way. The minute seed size of many herbs and their slow
germination and growth often necessitate growing them to transplanting size in pots.
Slow-growing herbs with tiny seeds are best started indoors so that established plants can
be set out to receive extra garden time to provide a shorter interval to the first harvest.
Perennials with large seeds and rapid germination, such as sorrel (about 34,000 seeds per
ounce), sage (3,400) and chives (26,000), may be sown directly in the garden, but harvests
may be delayed more than a year while the plants mature to cutting size. But small-seeded
perennials such as thyme (about 100,000 seeds per ounce), sweet marjoram (120,000
seeds per ounce), oregano (300,000 seeds per ounce), catnip (48,000 seeds per ounce), and
lemon balm (56,000 seeds per ounce) benefit from a controlled indoor environment.
Large-seeded annual herbs like basil (18,000 per ounce), dill (21,800 seeds per ounce),
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borage (1,600 seeds per ounce), coriander (2,000 seeds per ounce), chervil (12,000 seeds
per ounce), and parsley (18,000 seeds per ounce) can be direct seeded.

Earlier yields from these seed-grown plants may be obtained with transplants where
cost is not a consideration. Parsley transplants, for instance, can be ready for the garden
and near harvestable size in the time it takes for the seed to germinate outdoors.

Most annual herb seeds are direct-sown outdoors like vegetable seeds: Once the soil
warms in spring, seed is covered in rows to a depth twice its thickness and kept moist until
germination. After germination, the seedlings are thinned to prevent overcrowding,

Not all seed lends itself to direct-sowing, however. Parsley seed can be troublesome
because, like many of its umbelliferous relatives, parsley seeds ripen unevenly, resulting in
low germination rates; even viable parsley seeds germinate slowly and unevenly in cold,
wet ground. The cause of this poor germination is the presence in the seed of a germina-
tion inhibitor, a water-soluble chemical called heraclenol, a furanocoumarin. The com-
mon advice to soak parsley seed is on target, but it takes more than a quick soak to get rid
of heraclenol—several days is required, according to researchers. Simon recommends the
use of aerated water, such as might be found in an aquarium. The seed is soaked in the
bubbling water in a mesh bag or panty hose for several days and then dried before planting.
Jack Rabin, a researcher with Rutgers Cooperative Extension in New Jersey, recommends
a similar method but allows water to run through the mesh bag to carry the germination
inhibitor away to prevent any from remaining on the seed coat. Such a procedure im-
proved germination of seed sown in late February and early March in New Jersey by 78
percent, according to Rabin. As ground warms, however, there is almost no difference in
germination, according to Rabin. Parsley sown indoors under optimum conditions takes
about eight days to germinate; outdoors, it can take four times as long.

Parsley is not the only herb whose seeds need special treatment to germinate; some,
like sweet cicely (Myrrhis odorata), for instance, won't sprout at all without special treat-
ment. Sweet cicely’s splinter-like seeds should be harvested as soon as they are dark and
ripe, then placed in a plastic bag and mixed with damp sphagnum peat moss. The bag is
sealed and placed in a refrigerator where the seeds will begin to germinate in five months;
then they can be planted and grown as other seedlings described below. Seed of sweet bay
(Laurus nobilis) needs a similar hot/cold treatment to help it break dormancy.

Starting herb seedlings indoors takes little special equipment other than fluorescent
lights. This supplemental light is necessary because the days of late winter and early spring
are not long enough or intense enough to promote sufficient growth. A shop light with
two 4-foot (1.2 m) long fluorescent tubes produces enough light for sixty-four plants in
2.5-inch (6.4 cm) pots. Special plant lights aren’t necessary; instead, install one warm-
white tube and one cool-white tube in the fixture. Keep the light no more than 6 to 8
inches (15.2 t0 20.3 cm) from the tops of the seedlings. The lights should illuminate the
seedlings for sixteen hours per day.
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A growing medium made of equal parts of sphagnum peat moss and perlite along with
some lime works well to grow seeds from germination to transplant size because it is ster-
ile, holds moisture, and drains well. Such soilless mixes are available from a number of
companies. Dampen such growing medium with warm water prior to filling flats or pots.
Seeding mix should not be so wet that you can squeeze water from it.

New, sterile plastic pots should do fine for a few seedlings, but don’t use any much
deeper than 2 inches, or the volume of growing medium will not dry quickly and may lead
to disease problems. In a plastic nursery tray, or flat, measuring 10 inches wide by 20 inches
(25.4 x 50.8 cm) long and filled with soilless medium, sow seed in twelve 10-inch (25.4
cm) rows to produce 200 to 500 finished plants. Two of these germination trays can be
accommodated under one 4-foot fluorescent fixture.

Seeds of chive and similar herbs without traditional stems can be successfully sown
directly in a pot, but herbs with stems or those that grow from a rosette are better trans-
planted from the pot or flat into individual pots, in which they will grow to transplant
size. This additional transplanting helps prevent new seedlings from falling over because
their young stems are rather soft.

Because some seed requires light to germinate, it should be left uncovered when sown
outdoors; other types of seed germinate best when covered with soil. When grown in-
doors, the high humidity of the germination chamber minimizes such seed differences.
Two methods of seed sowing are generally used: broadcasting the seeds on the surface of
the growing medium, and sowing seeds in evenly spaced rows. If you choose to use small
pots, the broadcasting method is best; for more seedlings, flats are better. If different seed
varieties must be sown in the same flat or pot, choose varieties that germinate within a day
or two of each other and grow at the same rate; this allows simultaneous transplanting of
the varieties and little risk of one or two varieties becoming too large and shading smaller
seedlings near them. Air circulation is improved for seedlings grown in rows, an impor-
tant factor to eliminate potential disease problems. A small piece of metal that is shaped
like a V is handy to press rows into the dampened growing medium. Seeds are sown into
these depressions, and some care should be taken to space the seed correctly. Seed-germi-
nation rates enter into spacing decisions; for instance, if the rate is 50 percent, you'll know
that only half the seed sown will germinate. Seed sown too thickly will lessen air circula-
tion among the seedlings and encourage diseases.

After the seed is sown, water it with a gentle spray and immediately wrap the top of the
flat with plastic wrap or place it in a clear plastic bag to prevent the growing medium from
drying before the seeds germinate. Garden centers often sell special seed-starting kits that
contain a flat equipped with a plastic dome. Place the covered germination containers in a
bright, warm room with temperatures ranging between 70 and 80°F (21 t0 26.8°C) but
away from direct sunlight.

Once the seed germinates, remove the plastic covering and place the pot or tray under
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the fluorescent lights, maintaining similar temperatures. Temperature when the lights are
off may drop to the 60 to 65°F (15.6 to 18.2°C) range; however, plant researchers have
discovered that nighttime temperatures that are 5 to 10 degrees Fahrenheit (2.7 to 5.7
degrees Celsius) warmer make seedlings and plants stockier.

Depending on the temperature under the lights and the moisture level in the seedling
flat, it is usually not necessary to water the seedlings until the second or third day under
the lights. When it becomes necessary to water, the peat moss will lighten in color. A
gentle flow of water that does not knock the seedlings down is best to moisten the growing
medium; this can be achieved by watering between the rows or watering from the bottom
if the pots sit in a saucer.

Fertilization of seedling herbs is an important but often overlooked aspect of growing
healthy, vigorous plants. Israeli scientist Eli Putievsky performed experiments on seed-
grown marjoram, lemon balm, and thyme that dramatically illustrated the importance of
fertilizer application even at the earliest stages of growth. He began fertilizing seedlings
after germination with one gram of 7-3-7 (N-P-K) in a liter of water (a 20-20-20 water-
soluble fertilizer at 1/20 ounces per gallon would be the closest commercial American
equivalent) every two days. Within thirty days, the marjoram was 1,033 percent larger
than unfertilized seedlings. Lemon balm and thyme seedlings did not show such dra-
matic increases but were 600 percent or more larger than their unfertilized counterparts.
After sixty days, or at transplant size, all fertilized seedlings were at least 100 percent
larger (marjoram, 138 percent; lemon balm, 103 percent; and thyme, 176 percent) than
their unfertilized counterparts.

Transplanting to pots can occur when the plants’ first true leaves are well developed
and the second begins to emerge. If left in their first homes, the crowded seedlings will
become stringy, and disease may become established.

Two to 2.5-inch plastic pots with the same sterile growing medium used to start the
seedlings are ideal for transplants. If you must reuse pots, plastic pots are easy to sterilize
in a mixture of bleach, soap, and water.

Traditionally, each pot receives a single transplant, but healthier, fuller transplants de-
velop quicker with clump transplanting, a method that groups three to six seedlings into
asingle pot. This method decreases the seedlings’ stress because removing a small clump of
seedlings reduces root damage, and the greater number of roots in the pot use water and
nutrients that might otherwise build up to create disease problems.

To use the clump method, gently remove a small clump of up to five seedlings from the
flat or germination pot. It’s not necessary to count the seedlings in the clump; instead take
what comes apart easily with the least root damage. The clump size also depends on the
physical stature of the seedlings: the larger the leaves on the seedling, the fewer seedlings
go in the clump.
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Sow-to-plant data for severr:el_rﬁ s::'ulinary herbs grown from seed.
HERB! SEEDS PER  VIABILITY2 SOW SEED  GERMINATION FROM TRANSPLANT  TEMP.4
OUNCE @ 70° GERMINATION TO GARDEN3
TO TRANSPLANT
basil 17,750 60% uncovered 4 days 18 days 11 days 65°F
borage 1,600 70% covered 5 days 15 days 11 days 55°F
catnip 41,000 40% uncovered 5 days 25 days 14 days 50°F
chamomile 275,000 40% uncovered 4 days 20 days 14 days 45°F
chervil 10,000 65% covered 7 days 10 days 12 days 45°F
chives 22,000 50% covered 6 days direct seeded 25 days 45°F
coriander 1,700 70% covered 6 days 13 days 10 days 50°F
dill 21,800 60% covered 5 days 11 days 16 days 50°F
lemon balm 50,000 60% uncovered 7 days 21 days 15 days 50°F
lovage 8,000 50% covered 8 days 21 days 12 days 45°F
marjoram 165,000 50% uncovered 5 days 12 days 14 days 55°F
oregano 354,400 50% uncovered 4 days 30 days 14 days 50°F
parsley 15,000 60% covered 8 days 12 days 14 days 50°F
sage 3,400 60% covered 9 days 17 days 14 days 55°F
savory, winter 49,700 55% uncovered 5 days 20 days 24 days 55°F
sorrel 33,00 65% uncovered 2 days 14 days 14 days 45°F
thyme 98,200 50% uncovered 4 days 40 days 19 days 50°F

1See text for botanical names and cultural data.

2Average viability based on data from Park Seed Company and Johnny’s Selected Seeds.

3Plants should be conditioned to the outdoors before planting in the garden. This should be done in a cold-
frame and should take about a week.

“4Transplanting temperatures are estimates based on average nighttime lows and are related to transplanting
common vegetables: broccoli or cabbage, 45°F; tomato or pepper, 55°F; eggplant, 60°F.

Hold this clump by the leaves to avoid damage to the soft stems, and shove the index
finger of your free hand into the center of the transplant pot. Then gently settle the clump
into its new home, planting it deeper than it was growing in the seedling flat. Set the
clump upright so the seedlings’ true leaves lie on or close to the surface of the growing
medium. This method often buries the plants’ cotyledons, often called first leaves or nurse
leaves, which look different from the plants’ true leaves. This deep transplanting of the
seedlings helps them stand up much better after watering and develop stockier stems.
Indoors, the transplants are grown under lights just as the seedlings were and with similar
fertilization.
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Asexual Propagation

When home gardeners need only a few perennial herb plants to give to a friend or to en-
large their own herb patch, their own gardens may be able to produce the additional plants.
Two no-hassle methods of ancient vintage are up to the task of propagation.

One method called layering takes advantage of woody herbs’ low growing branches. In
a technique copied from nature, the gardener selects pliable branches near the ground and,
without breaking them, strips them of leaves except for about 2 to 3 inches at the tip. Next,
a narrow strip of bark is scraped from the outer layer of the branch with a sharp knife to
enhance rooting. The branch, still connected to the plant, is then covered with soil except
for the leafy tip. A stone or a brick will be necessary to hold the stem in place. This is not a
method to use when quick results are required, and it may take six or more months for the
roots to grow substantially. After the roots form, the stems are cut from the plant, and
the rooted cutting is potted and grown to transplanting size.

A second technique, division, involves dividing clump-forming herbaceous species as
spring growth commences. The plants to be divided are carefully dug from the ground
where the gardener can look at the root structure to determine where the most advanta-
geous areas to cut occur. For some plants, the previous year’s growth was abundant, and
there are many areas where many roots will remain after several divisions are taken; in
other, slower growing species, growth is slower and fewer divisions can be cut. After the
divisions are made, the plants may be planted in the garden immediately, or, alternatively,
the divisions may be potted and kept in the shaded garden for several weeks to recover
from the trauma of surgery before they are placed in a sunny spot. After growth is ob-
served, the divisions may be planted in the garden.

Both propagation methods are easy, but they have limited usefulness because only
small numbers of plants can be reproduced and the gardener must already possess the
plants to be multiplied. The traditional way perennial herbs are reproduced is by stem cut-
tings. Two types of cuttings are used. Softwood cuttings originate in green, immature
growth; hardwood cuttings are taken from mature growth that is wounded by scraping
away the bark to expose its cambium layer.

The typical tip cutting is 3 to 4 inches long and is removed from the growing end of the
stem with a sharp knife or scissors. The cutting instrument should be disinfected fre-
quently in bleach or other sterilizing solution to decrease the chance of transmitting dis-
ease. One-third to one-half of the lower portion of the cutting is stripped of leaves before
itis stuck in the rooting medium. The traditional rooting medium of sterile sand has been
largely replaced by the use of soilless growing media, often amended with an equal volume
of perlite or calcined clay (sterilized, pelleted clay also known as cat litter).

Rooting cuttings relies on many plants’ almost magical ability to reproduce by thrust-
ing life-sustaining roots out through their stem walls. Scientists reduce this magic to a
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single word, mitosis, which describes a plant’s ability to duplicate cells with chromosomes
that are identical to its parent. H. T. Hartmann and D. E. Kester, in their book Plant
Propagation, describe mitosis as “the basic process of normal vegetative growth, regenera-
tion, and wound healing.” This is the process with which gardeners are so familiar: the
elongation of stems and the production of new leaves, the growth of large root systems,
and the ability of plants to heal wounds with new growth. Under the proper conditions,
stems form a swollen cluster of new cells called a callus, from which roots will spring.

Most named varieties of perennial herbs are reproduced with this method, assuring
that the plant’s offspring retain the parent’s characteristics. Because it is necessary to have
plants, or access to them, before this type of propagation can occur, commercial growers
and advanced experienced gardeners most typically root cuttings to increase their plant
stock. But this should not dissuade even the beginning home gardener from trying the
process when given the opportunity.

Stem-tip cuttings 3 to 4 inches long from many herbs can be rooted in a glass of water
on a windowsill, but two things should be remembered: change the water daily to prevent
disease, and give the stems about twice as long to root as needed for other methods.

The key to successfully rooting large numbers of stem-tip cuttings is an environment
that encourages roots to form quickly: high humidity, strong to moderate sunlight, a day
length of at least ten hours, and temperatures at the root zone of 10 to 15 degrees Fahren-
heit (5.7 to 8.3 degrees Celsius) above a cool-to-moderately warm ambient air. This envi-
ronment keeps the cuttings from wilting and dying and allows root formation.

Opver the years, plant propagators have developed several methods of achieving condi-
tions needed to root cuttings. The simplest method requires a large, sterilized plastic pot,
sometimes cut in half to shorten it and reduce the amount of rooting medium, and cov-
ered with a clear polyethlene bag to provide a humid atmosphere. Usually some type of
support, such as a clean, stainless steel fork, keeps the bag from touching the cuttings. The
bag-covered pot is placed in bright but indirect sunlight; direct sun creates lethal tem-
peratures inside the plastic bag. An alternative is a 10-inch by 20-inch (2.5 by 50.8 cm) flat
with a humidity dome similar to that used for starting seeds.

The bag or humidity dome should be removed several times a day to allow fresh air to
circulate through the cuttings. If the cuttings appear to wilt, they may be misted with
fresh water from a hand-held pump sprayer.

As the gardener becomes more ambitious, a larger rooting area may become necessary,
but always humidity is required to maintain cutting turgidity. Cold frames and hot beds
are low structures with sides made of treated wood, have glass-sash tops, and are tradi-
tional garden accoutrements that are used for both seed-starting and rooting cuttings in
both spring and fall. Today’s commercial cold-frame kits are lighter and more portable
than traditional ones. Hot beds differ from cold frames only in that they have packed,
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fresh manure or heating cables buried under them to provide heat; keeping such structures
from overheating and cooking the plants takes skill and constant attention.

In the early stages of rooting cuttings, the sashes of the cold frame are often left closed
to hold humidity when temperature permits. During warm periods, automatic mist sys-
tems or hand watering with a hose and fine-spray water breaker can maintain humidity
until roots form. Lathhouses are structures usually made of narrow pieces of wood nailed
to a frame to limit the amount of sun; the shade they create cools summer temperatures
around cuttings. Because these structures are so open to air currents, hand watering or
automatic misting is often necessary to maintain humidity.

Inside a greenhouse, benches or ground areas are sometimes set aside to root cuttings
and sometimes have overhead frames covered with clear poly and 50-percent shade cloth
to retain humidity and protect tender cuttings. These poly tents may cause trouble, and
frequent hand misting may be necessary until roots form. The most common method of
propagating cuttings in greenhouses uses a bench—or an entire greenhouse—equipped
with an overhead, automatic mist system that emits regular bursts of fine spray to main-
tain leaf moisture. Fog systems produce very fine spray particles that cool the greenhouse
by raising humidity. The most effective system for rooting cuttings automates as much of
the process as possible so that constant manual adjustments are unnecessary.

In a small greenhouse, a typical propagation area consists of a bench with heating mats
that are thermostatically controlled to maintain a preset root-zone temperature. Over the
bench hangs a mist line, a long water pipe with numerous mist nozzles. Water to the mist
line is controlled by a computer or other device that turns the water line on as moisture
evaporates from the cuttings. Although some greenhouses have special beds of sand for
the cuttings, most commercial growers now use flats or small containers filled with soilless
growing media into which the cuttings are inserted.

Whether you plan to grow just a few cuttings or thousands, begin with strong, healthy
cuttings taken from plants that are in vigorous growth. Stems from such plants are thicker
than those suffering from lack of sun or nutrients. Tip cuttings should be free of diseases
and insects; this is especially important because cuttings are placed close together—often
the leaves barely touch each other—and their rooting environment is ideal for the spread
of disease.

Because the interaction of the cutting with the environment is important, the condi-
tion of the cutting is also a crucial factor. The age of the wood that makes up the cutting
definitely affects its ability to root. Despite the oft-repeated advice to take a bit of old
wood with lavender and lavandin (Lavandula angustifolia, L. xintermedia) cuttings and
to take them in the fall, our research shows that at this age lavender stems root slowly
and unreliably. The best lavender cuttings for rooting are taken from the tips of stems in
the active growth that typically coincides with the onset of flower-bud formation. Nearly
100 percent of cuttings taken at this time will strike roots in twenty-one days under inter-
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mittent mist, if the weather is not extremely hot. Most Lavandula angustifolia and L.
Xintermedia varieties in outdoor environments are not in full growth in fall, but cuttings
may be obtained from four- or five-month-old potted plants.

Rooting aids in the form of liquids or powders are often used on the bare stems, and
some horticulturists consider these products essential to producing roots. These rooting
aids, called rooting hormones, usually contain varying concentrations of indole-3-butyric
acid (IBA) and naphthaleneacetic acid (NAA). There is some controversy over whether
these rooting compounds actually induce rooting, but there is evidence that they improve
the number and vigor of roots on some herbs.

Tests we made on rosemary and bay cuttings illustrate the old grower’s axiom that
rooting compounds are sometimes a more effective psychological aid to the uncertain
propagator than they are to the initiation of roots on cuttings. We took a group of cuttings
from Rosmarinus officinalis ‘Mrs. Reed’s Dark Blue’ and treated half with a rooting pow-
der containing 0.8 percent indole-3-butyric acid, one of the strongest formulas available.
Both sets of cuttings were grown side by side on a heat mat under intermittent mist. The
results showed no difference in the time it took to root the cuttings, but the treated cut-
tings had larger, more vigorous root clusters.

A second test using the same rooting aid on cuttings of Laurus nobilis produced results
that conflicted with the rosemary. Bay is one of the toughest herbs to root; the condition
of the cutting and even the timing of the cutting are critical to achieve fast, reliable root-
ing. While fresh new growth of most herbs roots well, it fails with bay and rots instead of
rooting. Over the years, we have discovered that first-year growth of bay stems that are
half-ripe root best. A halfripe cutting is somewhat stiff but still green; soft bay cuttings
that bend without much resistance usually rot before they root. Because bay grows in
spurts several times a year, it is best to take tip cuttings 4 or 5 inches long from stems that
have ceased active growth for several weeks.

Bay’s sensitivity to the rooting environment hints of important factors in the propaga-
tion environment. Our experience has shown that wounding bay cuttings by scraping the
butt half of the stem produces better roots quicker. To judge the effect of wounding, root-
ing aids, and root-zone heat on these hard-to-root bay cuttings, we set up a test that com-
pared cuttings treated in different ways. Cuttings were stuck in 3-inch-deep tapered pots
filled with a soilless growing medium enhanced by an equal amount of perlite.

All the cuttings were grown under intermittent mist but divided into two broad
groups: One had root-zone heating that was 15 to 20 degrees Fahrenheit (8.3 to 11.1 de-
grees Celsius) above ambient air temperatures; the other had no heat. Within the two
large groups were subgroups of cuttings that were wounded and unwounded, and treated
with a rooting aid and untreated. Cuttings were prepared and stuck 1 December; nine
weeks later they were checked. Here are the results:



90 Chapter7. Propagation and Planting

o Without root-zone heat, there were no rooted cuttings; 42 percent of the heated cut-
tings had produced roots.

o Of the heated cuttings, twice as many of those that were wounded and had no root-
ing powder were as well rooted as were those that received the rooting aid.

o It took another four weeks for the unheated cuttings to send out any roots, and again
the wounded cuttings without rooting powder were the best rooted, double in num-
ber of those that received no rooting aid.

o However, the cuttings that were not wounded and received rooting powder produced
36 percent more rooted cuttings than the unaided and unwounded counterparts.

The results show the importance of root-zone heating to speed the rooting process
under intermittent mist and indicate that the treatment of the cutting plays an important
part in how it roots and the effectiveness of rooting aids.

Fortunately, not all herbs are as temperamental as bay, but our comparison of different
methods may provide some clues to the most important factors that apply to rooting any
cutting. Little information from the scientific literature about herbs is available on this
subject, but some observations from experience and our comparison tests are worth con-
sidering. Extreme heat, especially accompanied by hot sun, as sometimes occurs in late
spring or during summer, can make rooting cuttings difficult, no matter what method is
used. When temperatures exceed 85° or 90°F, it is difficult to keep cuttings from wilting
or becoming stressed to the point that it is difficult to achieve quick rooting. The longer it
takes a cutting to root, the lower the success rate is likely to be.

Our experience in the laboratory and in the greenhouse has also shown that providing
high humidity, especially with intermittent mist or fog, is probably the most important
environmental factor when it comes to rooting cuttings. The second factor is probably
root-zone heating accomplished with heat mats embedded with electric cables.

Another important factor in producing heavily rooted cuttings was discovered by Is-
raeli researchers. They found that fertilizer, an often-overlooked aspect of the rooting pro-
cess, may also play a key role in root formation. Eli Putievsky of the Israeli Agricultural
Research Organization reported increased rooting and root development of sage cuttings
with the addition of 1 gram of 7-3-7 fertilizer in 1 liter of water (a 20-20-20 water-soluble
fertilizer at 1/20 ounce per gallon would be the closest commercial American equivalent)
applied every two days. With fertilization, 90 percent of the sage cuttings rooted, while
only 79 percent of the unfertilized cuttings did so, and the fertilized cuttings had a 128
percent increase in the number of roots.

After cuttings have rooted, they are removed from the propagating environment and
introduced to bright sunlight for a few days before being transplanted. Each rooted cut-
ting is placed in a 2- to 3-inch pot filled with soilless growing media. The tip is pinched out
of the cutting when it is transplanted so that the stem will begin to branch as the roots
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| TABLE 10. '
: Cutting to plant for selected perennial herbs. :
: NAME TIME TO ROOT TRANSPLANT TO GARDEN READY :
| mints 13 days 14 days |
: oregano 14 days 14 days :
| sage 13 days 14 days |
: rosemary 21 days 28 days :
: tarragon 18 days 15 days :
| thyme 20 days 20 days |
ke e e e e e e, —————— -4

begin to grow in the pot. If the weather is warm, the potted cutting can be grown in a cold
frame; when the weather is inhospitable, an indoor garden with fluorescent lights, a sunny
window, or a greenhouse are suitable sites for growing the cutting. When the roots begin
to reach the sides of the pots, it is time to transplant the herbs to the garden.

A Healthy Propagation Environment

To be successful at propagation, rigorous control must be exercised over the environment
to prevent the invasion of diseases at a time of a plant’s greatest vulnerability. Where seeds
or cuttings are to be started in a controlled indoor environment, the use of new or steril-
ized pots and trays is important from the start. Plastic containers are a good choice be-
cause they are sterile when new and if reused they can be sterilized easily with chlorine
bleach, hot water, and soap.

The medium used for seeding and rooting cuttings may vary slightly, but it should
consist of material that has not been contaminated with disease by standing in water or
sitting in an open bag where diseases could infect it. It is a smart precaution to use a newly
opened bag of material wetted especially for the day of use. If you feel unsure about the
seed starting material, it can be sterilized with heat: a temperature of 180°F (83°C) for 30
minutes will kill nematodes and other soil insects, damping-off organisms, bacteria and
fungi, and most viruses. The tools used to take stem tip cuttings should be cleaned and
disinfested frequently so that they do not spread viruses and diseases; cuttings should not
be taken from plants on which disease or insects are visible. The area in and around which
the rooting or seedling growth is to take place should be scrubbed with a solution of hot
water, detergent, and bleach (one cup of bleach per gallon of hot water) to kill any diseases
that might be present; be sure to wear rubber gloves and other protective clothing.

Water, the essential ingredient for seed germination and for rooting cuttings, is also
one of the most important factors in the transmission and spread of diseases. The manage-
ment of moisture, along with sanitation, is the key to seedling and cutting root growth, as
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well as the control of the typical root rot and damping-off diseases that may romp through
the propagation area. Pythium, Rhizoctonia, Phytophthora, and Botrytis are fancy names
for organisms that are commonly called water molds and root rots and may attack seed-
lings or cuttings. Water molds like Pyshium and Phytophthora go through a spore stage
that swims in water; the disease can be splashed easily from one container to another.
These fungi are unlikely to live in a well-drained growing or seeding medium.

Pythium can cause trouble to a seed before it emerges by preventing germination; avoid
overwetting of the growing medium when sowing seeds to help control this problem. Rbi-
zoctonia, Pythium, and Phytophthora may all be responsible for post-emergent damping-
off, a condition in which disease organisms attack the stem at the soil and cause it to
collapse. In addition Pythium and Phytophthora may attack seedling and cutting roots
causing poor growth and leaf-yellowing. Overwatering encourages these organisms and
their spread, but excessive dryness can also weaken young plants and damage them so that
when water is applied the diseases they cause have an easy time of destroying the crop. “Fre-
quent light waterings keep the upper part of the medium moist, which promotes the
growth of disease organisms,” according to researcher Charles C. Powell of Ohio State
University. “When the medium is irrigated thoroughly and less often, leaving the area at
or near the surface slightly drier, it is less likely to see the growth of damping-off patho-
gens.” In our experience, the ideal combination of good drainage, light, and temperature
should allow the seeding medium to dry each day to permit daily irrigation at the begin-
ning of the lights-on cycle.

Foliar diseases can also present obstacles to propagation success. Mildews, rusts, botry-
tis, and fungal blights caused by Sepzoria and Alternaria may be encountered in the prop-
agation area, especially in the humid atmosphere where cuttings are rooted. The use of
disease-free cuttings, environmental sanitation, and moisture management lessen chances
that these organisms will attack seedlings and cuttings. Air circulation through the root-
ing or seedling area aids in the drying of the medium and helps to dry vegetation; this will
also lessen the spread of water-borne diseases. When seedlings or cuttings are too close
together they cut down on this beneficial air circulation and hold water on their foliage
longer, which aids the spread of disease organisms. Chapter 8 contains detailed descrip-
tions of all these diseases and a further discussion. Whether with seeds or rooted cuttings,
starting herbs from scratch provides the gardener with a sense of self-reliance and partici-
pation in the magic of the birth of nature. It is something that can be looked back upon
later in the gardening process with pride and a sense of personal accomplishment.

Transplanting

Springis the best time to transplant herbs. It’s the season of new growth with a ready avail-
ability of plants from specialists and garden centers. It also reveals the need to replace
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plants killed by winter, as well as the necessity of rejuvenating older plants by dividing
thick clumps of roots. Most of these tasks can also be tackled in fall, but the wise gardener
gets started early to allow 45 to 60 days before the first frost hits new transplants.

More than physical labor is needed to transplant herbs. Timing is often critical, as with
so much else in the garden. The ideal air and soil temperatures to transplant encourages
steady plant growth; these are not the same for all herbs. Some herbs—chervil, coriander,
dill, sorrel, tarragon, and parsley—respond to cool weather to produce their best foliage
growth. Herbs such as basil don’t take off until the nights get hot. Sage, mint, thyme, rose-
mary, winter savory, oregano, and a host of others put forth steady growth over a longer
period of the year and are usually transplanted between the cool-weather-lovers and basil.

When the job at hand requires moving a plant from its current site in the ground, air
temperature, maturity, and the condition of the plant are first considerations. They are
important to minimize water loss by the plant, often manifested by wilted foliage after
transplanting. The best time to move established plants is when they are still dormant—
usually late winter or early spring. This is true for woody-stemmed perennials such as rose-
mary, hyssop, lavender, sage, and thyme, as well as herbaceous ones that die to their roots
each year. Woody plants show their eagerness to grow with small, swollen, green growth
nodes along their stems.

Soil prepared before transplanting speeds the process and makes it easier to prevent
root exposure to drying air. When digging the plant, as many roots should be held in the
ball of soil as possible. Stress that hinders growth or may be fatal is lessened by disturbing
the roots as little as possible.

A second reason for transplanting established herbs is to divide herbaceous roots to
increase their numbers in the garden or to thin out plants whose roots have become
crowded and need thinning. When the tiny, green-capped nodes of French tarragon push
their heads through the soil, dormancy is broken and the plant will begin vigorous growth
soon. French sorrel also begins to grow at this time by pushing thin spears from its crown.
At this stage of spring development, it is easiest to make divisions. Weather can be change-
able and observation is the best guide to determine when the time is right, but both tarra-
gon and sorrel begin observable growth when temperatures start to top 40°F (4.4°C) regu-
larly and produce foliage rapidly until night temperatures push 65 to 70°F (18.2 to 21°C).
As these two plants begin growth, divisions may be made from other herbaceous herbs.

Finding the roots of herbaceous herbs is simplified when the gardener is a bit lazy and
hasn’t cut away all the dead plant tops. Pushing a shovel through the crown of a large plant
is the easiest approach to root division; digging the whole clump and using a knife to cut
new plants is a more exact method. Use the new buds showing on the roots to guide your
work and choose new crowns with several growth buds for each new plant.

New plants that have come from a windowsill or a greenhouse need different treat-
ment because they are not accustomed to the fractious atmosphere outside. Because vege-
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table transplanting schedules are readily available for every area of the United States
through local agricultural extension offices and are well known to experienced gardeners,
herb transplanting dates are easily related to them. The earliest date for transplanting cool-
weather annual herbs and many perennials parallels the time recommended to transplant
lettuce and broccoli. Most other potted herbs go in about the same time as tomato plants
or around the time minimum night temperatures hover around 50°F (9.9°C). Basil should
wait until the ground is warm and nights are above 55°F (12.6°C) and daytime highs reach
the upper 70s, about the time eggplants and watermelons are planted.

Before transplanting potted herbs, their tender foliage and soft stems need to be pro-
tected from sudden temperature swings, extreme cold and hot sun. A cold frame or a
protected place next to a building will help moderate air currents and shelter the potted
plants from blistering sun. (Although the air is rarely as hot in April as it is in August, the
sun can be as scalding.) If the plants are not protected from temperatures below 40°F
(4.4°C) in a cold frame, they should be brought inside for a few nights until their leaf and
stem tissues stiffen or, as gardeners say, harden off. The process takes four to five days.
Once the plants are acclimated, knock them gently from their pots—pulling them out by
grabbing them by their tops may rip roots from the stem and kill them. Hold the rootball
in one hand and gently spread the roots with your other hand, if necessary, before placing
the plant in the hole.

Before soft soil is pushed around the roots, puddle the roots in the hole with a solution
of liquid fertilizer. After the hole is filled, leave a slight dimple in the soil around the stem
so that water will run toward the roots. A second drench with liquid fertilizer finishes the
transplanting,

Getting your herb plants off to a good start in their new home is one of the most im-
portant things you can do to create a successful garden. Timing is important, but it’s a lot
more flexible than serving a tennis ball or casting a fly rod. The plant will present signals
when the time is right, but it’s a good idea to be aware of local weather patterns and sea-
sonal changes as they also govern what you do and when.

Spacing Herbs

The distance between an herb plant and its nearest neighbor—be it another plant or an
object like a fence or a wall—can be crucial to its survival. It’s also an important consider-
ation for those who husband large acreages and expect top yields.

Proper spacing can boost yields and help to control pests and diseases. Foliage produc-
tion of dill in commercial fields can increase spectacularly when proper spacing is used,
Nancy Garrabrants and Lyle Craker discovered in research conducted at the University of
Massachusetts. When spacing went from 1 plant per square foot (10/square m) to 6 plants
per square foot (68/square m), yields soared from 8 tons per acre to 27 tons per acre (9.9
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t/ha). This high yield was achieved with plants 4 inches (10.2 ¢m) apart in rows 10 inches
(25.4 cm) from each other, a spacing that would be inadvisable with many herbs that re-
quire more time to develop, or have a longer growing season.

In commercial fields where several acres of dill might be grown, spacing is easier than
it is in a home garden where many different herbs share a small common area. At home,
yields are important but they are not the governing principle—separation is important for
visual effect and to foster air circulation, availability to sunlight, and access to the plants
for harvest. An herb’s growth rate and ultimate height and width are important pieces of
the spacing puzzle in the home garden. Tall plants improperly sited can cut off essential
sunlight to shorter plants. Likewise faster growing plants can crowd slower ones and
smother them. The intended effect of the planting should be considered, also. Obviously,
if a hedge or a groundcover is desired, spacing will be closer.

There are some general rules to aid gardeners through the spacing maze. Rapid-
maturing annuals produced for their foliage can be planted close together because they
are harvested often, while those annuals grown for their seeds should be separated a bit
more. This is one reason annuals and perennials are often relegated to their own portions
of a garden.

Non-invasive perennials should be spaced according to their mature height and width.
Taller herbs are placed where they will not shade the shorties. The important number to
know to separate plants from each other, or from stationary objects, is one and one-quarter
the plant’s expected diameter. This is known as the spacing factor. A perennial that will ma-
ture at 12 inches (30.5 cm) wide, for instance, has a spacing factor of 15 inches (38.1 ¢m).

A good rule of thumb is to separate plants of the same species a distance equal to the
spacing factor, or one and a quarter times their mature width. If you had two upright
thyme plants that would be expected to become 18 inches in diameter, space them about
225 inches (57.2 cm) apart (18 + 4.5= 22.5) on centers. Herbs of different species use a
different equation. To arrive at the distance between them, take the spacing factor of each,
add them together and divide by two. The result is the distance to separate them. If you
have a plant that will become 12 inches (30.5 cm) wide at maturity and one that will be-
come 6 inches (15.2 cm) wide at maturity to be sited next to each other, add one-quarter
the expected diameter of each, add the results together, and divide by two to achieve the
spacing (15 + 7.5 =22.5 + 2 = 11.25).

Even the best gardeners’ efforts to correctly space herbs sometimes fall short because a
number of factors influence growth. If plants become too close, they can be pruned to
improve air circulation, or moved. Where a species may take a number of years to achieve
its mature width, annuals or short-lived perennials are sometimes planted around it to
achieve a more pleasing balance in the garden and make use of the empty space.



CHAPTER 8.

Keeping Herbs Healthy

HEALTHY HERBS IN the garden or field begin with high-quality, disease-free plants and
careful garden planning to suit specific cultivar requirements. These cultural needs in-
clude awareness of whether the plant grows best in full sun or in shade, dotes on dry or
moist soil, or needs a high, low, or medium pH for optimum growth. Although large,
healthy roots may be the most important part of the young transplant, the final stature
of the plant is also important. Herbs may be small when you buy them at a nursery, but
it is their ultimate height and width that determines the best site and spacing to grow
them. Careful attention to all these factors early in the growing process is the key to
healthy herbs.

Fertile soil is equally important for healthy, vigorous plant life, as is the variety’s ability
to adapt to local climatic conditions. The identification tag that comes with the plant is
the first place to look for cultural help. Many thoughtful herb specialists supply most of
the basic information to grow healthy herbs on their plant tags or through free informa-
tion available at their nurseries.

Successful gardeners have not only learned about plants’ unique requirements; they
have also developed understanding of the visual language of plants. Plants communicate
their internal condition visually, and the careful gardener learns to interpret the language
accurately.

We have tried to outline much of the data specific to individual herbs later in the book.
In this section, we want to concentrate on some simple, all-purpose gardening strategies to
foster healthy herbs. Be mindful that no approach to plant health will succeed without
frequent, even daily inspection of the herb garden to assess the plants’ condition. These
visits to the garden will be more valuable when the gardener is familiar with the telltale
signs that signal future problems.

Weeds

Itis difficult to define a weed, although every gardener recognizes what one is. It is, first of
all, an unwanted plant that becomes undesirable vegetation in the garden. Herb gardeners
are often sensitive to the word “weed” because so many cultivated herbs that are useful for
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food, flavoring, and medicine, are considered weeds somewhere in the world, sometimes
in American backyards. The list of plants that reflect this duality is long; it includes such
familiar flora as yarrow (Achillea millefolium), couch grass (Agropyron repens),lamb’s quar-
ters (Chenopodium album), chicory (Cichorium intybus), chamomile (Matricaria recu-
tita), sheep sorrel (Rumex acetosella), chickweed (Stellaria media), and dandelion (Tarax-
acum officinale). The problem with weeds is not that they present a universal evil, or an
uncontrollable menace; they are just plants that sprout at the wrong time and place.

Small, slow-maturing herbs are no match for fast-growing weeds, harbingers of poten-
tial garden disasters. Such weeds cut off air and light as they crowd small plants. Weedy
growth robs herbs of necessary moisture and nutrients and creates breeding areas for in-
sects and fungal diseases. To the farmer, weeds cut profits because they lower yields and
increase expenses for pest and disease control. To the home gardener, they present a never-
ending chore that diminishes the pleasure of gardening.

While elimination of weeds appears to be a desirable goal, Stephen C. Weller, a weed
scientist at Purdue University, notes that “eradication is seldom achieved.” Few herbicides
that might do the job effectively are registered for use with herbs. “Even when herbicides
are available,” Weller concedes, “their usefulness is limited due to the nature of the crop
and the overall effectiveness of the herbicide available.” For the herb grower, he concludes,
cultivation techniques that include “extensive hand hoeing” may be the most common
way to control weeds.

Gardeners are greatly vexed by weed seeds that can stay dormant deep in the ground
for many years. When they rise to the soil’s surface during soil preparation, they germinate
and become problems. Anyone who has seen weeds growing in the cracks of city sidewalks
must admire, even grudgingly, their tenacity and omnipresence.

Like other plants, weeds fall into three classifications: perennials, biennials, and annu-
als. Perennial weeds live for two or more years on winter-hardy roots. Many of these weeds
are produced from seeds, but creeping varieties may also reproduce from spreading roots
or root-like structures called rhizomes. Buckthorn plantain, pokeweed, and dandelion
are examples of seed-grown perennials that overwinter on hardy roots. Ground ivy, bind-
weed, quackgrass, Johnson grass, and Canada thistle are common creeping weeds encoun-
tered by American growers. A few biennial weeds also trouble perennial herb growers.
These plants produce seed after exposure to cold, usually in the second year of life, and
then die. Wild carrot, common mullein, and bull thistle may take up residence in the field
and garden.

Annual weeds germinate, grow, flower, produce seed, and die in a single year. They are
divided by the time of year they grow. Some annuals come to life under cool fall condi-
tions and overwinter; they flower and set seed in the spring or early summer before dying.

Examples of these are chickweed, henbit, Virginia pepperweed, speedwell, and shepherd’s
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purse. Summer annuals begin growth in the spring and die with fall’s hard frosts. Purs-
lane, ragweed, ivy-leaf morning glory, crabgrass, and yellow foxtail are examples of these.

Perennial weeds are the most difficult to control; those with long taproots seem to defy
banishment. Even careful soil preparation to eliminate these weeds in the home garden—
the best way to conquer them—is often marked by failure. A small morsel of root over-
looked in the garden will spring to life and eventually stiffen the back of even a careful and
forgiving gardener. Where many acres are cultivated, a program of plowing unplanted
land to control annual weeds and applying herbicides on perennial species is often effec-
tive, according to Weller.

Herbicides are traditional remedies for weeds in agricultural crops. Two types of weed
killers are used. A pre-emergent herbicide is applied before the weed seeds germinate; a
post-emergent herbicide is applied to weeds in full growth. But Weller points out restric-
tions on using these herbicides: “Outside of spearmint and peppermint, few herbicides are
presently registered for use in other herbs.” Little research has been performed to deter-
mine the effect of herbicides on herbs because of the high cost of registration. This high
cost, coupled with the limited acreage in herbs, has deterred large agrichemical firms from
registration testing.

In recent years, a federal government program called IR-4 has permitted researchers to
perform much of the preregistration herbicide and pesticide analysis for minor crops such
as herbs. Their work has led to the use of some herbicides and pesticides on a state-by-state
emergency basis.

Hand weeding is not an unpleasant task in a small herb garden, but even there it is a
chore that is easily postponed. A variety of mulches, inert materials that smother weeds as
they germinate, may prove to be an alternative and lessen the need for hand cultivation.
Straw, leaves, sand, small stones, wood and bark chips, and even newspaper have traditions
of use as mulch. Plastic mulches met immediate acceptance with American farmers and
many home gardeners; the material now covers hundreds of thousands of acres.

Plastic mulches are favored by many commercial growers because they are easy to ap-
ply. Two basic types of plastic sheet mulches are available. One is made from woven strands
or from a solid plastic sheet with tiny holes punched in it. This type permits water to flow
through to plant roots while suffocating weeds. A more traditional type is a solid black
sheet of poly that does not permit water penetration; some system of drip irrigation to
supply moisture is needed under this type of plastic mulch.

The weight of the plastic material and method of manufacture provide a guide to its
lifespan in the garden or field. Two polyethylene mulches provide up to three years’ protec-
tion—VisPore Black Mulch, a 4-mil fabric, and Weathashade Weed Stop, weighing in at
7 mil. Weed-X Landscape Fabric, a 7-mil polyolsin material that is black on one side and
white on the other, has a life of about five years.
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Some vegetables respond to specific wavelengths of light reflected from plastic mulch,
USDA researchers Michael J. Kasperbauer and Patrick G. Hunt found. A red mulch in-
creased tomato yields by about 20 percent and improved the quality of the fruit. Tests on
peppers showed yields increased about 20 percent with a white plastic mulch. Although
they have not been tested thoroughly, herbs may also respond to reflected color. White
sand has been shown in at least one case (with ‘Dutch’ lavandin) to provide increased
yields, and white plastic may prove efficacious for herb growers. Mulching with light-
colored sand, small stones, marble chips, and/or ground oyster shells also smothers weed
growth, cools the soil, and radiates drying light and heat through plant interiors, lessening
the spread of diseases; marble and oyster shells also supply extra calcium for the herbs from
the Mediterranean. Dark organic matter used as a soil mulch around herbs has been asso-
ciated with some soil and foliage diseases, partly because of its ability to retain moisture.

Allen Barker of the University of Massachusetts considers sand, gravel, and stones
beneficial only in the short term. “Over time,” he says, “the weed growth in the sand or
gravel and around stones destroys the effectiveness of these materials, making the planting
unattractive and requiring control by hand or herbicides.” Barker favors 3 or 4 inches of
straw or sawdust for weed control. “Composts are excellent for weed control and usually
contain few weed seeds,” he says, but hay and manures often contain weed seeds. Aggres-
sive weeds such as nutsedge, dock, perennial grasses, or Jerusalem artichoke can be con-
trolled with plastic sheets or heavy paper. “A layer of newspaper about five to eight sheets
thick placed underneath 1 or 2 inches of straw, compost, or manure will control most
weeds,” he believes.

An innovative mulch, suggested by Barker, consists of vegetable garbage ground in a
garden shredder and poured around plants. The concoction dries into an impervious mat.

Mulches of clear plastic can be used to warm soil 6 to 10 degrees Fahrenheit to a depth
of 6 inches for an early spring start. “At a depth of 4 inches,” says Barker, “soils under leaves
can be as much as 20 degrees Fahrenheit cooler.”

Alongwith the benefits of mulches, there are disadvantages. “Several cultural problems
can counter any beneficial effects of mulching,” according to Barker. “Packed mulches will
reduce plant stands, especially with perennial herbs where each year’s new growth must
emerge through the mulch.” Another problem pointed out by Barker is that mulched
crops have shallower root systems; as mulches decay, the root systems come closer to the
surface, where they require more water and become vulnerable to physical damage.

Living mulches composed of alfalfa and red clover in northern climates and subterra-
nean clover in southern areas also provide weed control, prevent erosion and pests, and
may add nitrogen to the soil. It is important to grow herbs in an 18-inch strip with the
living mulch growing on either side. The mulch should be kept cut low.
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Pruning to Ensure Healthy Plants

It is easy to see why stem pruning becomes almost instinctual around herb plants. The
foliage begs to be touched and release its aroma; it insists on being cut away and savored.
This constant pruning is good for herbs because it shortens their stems, reducing their
natural tendency to become leggy, tangled whips that provide ideal conditions for the
spread of disease.

Where climates have high summer humidity, pruning is often necessary to keep plants
disease-free or to restore fungus-plagued plants. Humid conditions and rapid new growth
often coincide with many herbs” most handsome period; it is also a time when summer
turns on its furnace and trifling rain showers provide the perfect conditions for rapid fun-
gus growth.

Fungus grows in a moist, shaded atmosphere and spreads on droplets of water. It thrives
on dead leaves and other interior plant debris and goes unnoticed by the garden stroller.
One day, often after a summer shower, the darkened, fungus-killed leaves suddenly show
through their green canopy. Unfortunately, it is necessary, when faced by these condi-
tions, to make gorgeous herbs look ugly.

A midsummer “buzz” haircut with sharp pruners helps fungus-susceptible herbs such
as culinary sages, whether variegated, small or large-leaved; semi-upright thymes that
make thick mounds; French tarragon that bends under its own weight; thickly branched
santolina; tangled oregano; heavy stands of thick mints; floppy lavender; unruly rose-
mary; wildly spreading lambs’ ears; and others herbs that embrace the earth too closely.
If the disease has not progressed too far, a quick cleanup and pruning—the horticultural
equivalent of a shave and a haircut—does the trick. Once the dead foliage is removed
and the plant is opened to drying air and sunlight, the need for other preventive treat-
ment decreases.

This polite surgery, often undertaken in late spring or early summer, is definitely not a
whack-whack affair, though. One third to one half of each stem, especially those nearest
the ground, should be carefully removed. The remaining stems, usually covered with soggy
dead foliage, are thoroughly cleaned, and debris on the ground removed. At the plant’s
base, extremely low branches may need to be removed to permit air circulation under the
plant. The purpose of this gentle beheading of herbs is not only to root out sources of evil;
it also encourages new, vigorous growth that produces a bountiful late summer harvest.

Part of the need for this midsummer snipping session is the speedy growth of some
established herbs. In addition, if spring pruning was skipped, summer disease problems
are more likely. Spring is when careful herb gardeners create stick gardens to rejuvenate
many woody-stemmed perennial herbs and to control their growth according to the space
available in the garden. When one plant grows faster and larger, its neighbor may suffer
from disease fostered by lack of air and light.
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The spring pruning ritual begins when small nodules begin to swell along herb stems.
These infantile branches will burst into growth after pruning. Thyme, sage, lavender, rose-
mary, and other woody perennials welcome these spring rites. It is useful to look among
the sprouting wood carefully for winter damage and remove dead branches and stems. As
with summer pruning, shorten the branches of these budding herbs by one third to one
half their length. If plants have been wintered indoors, more of the stem length may need
to be removed. Inside or outside, leave some greenery on the branches or make sure there
are plenty of growth nodules remaining on bare stems.

The goal of this spring amputation is to energize the lower reaches of the plant with
new growth. Branching often comes at the end of unpruned stems, and if they are not cut
as spring growth commences, the lower part of the plant becomes woody and barren of
foliage. Pruning herbs is not a simple indulgence that begins the process of adding flair to
food; it also provides a practical means to grow healthy plants.

Is It Alive?

After a tough winter—almost every winter to those who garden where temperatures drop
below 25°F (—4°C)—gardeners are flushed with both enthusiasm and anxiety. The anxi-
ety is created by concern over the continued existence of their perennial herbs: Did they
survive the winter?

The wait for the first signs of spring growth is sometimes agonizing, partly because
replacement plants may not be available if the wait is too long. How long should you wait
to write the death certificate? Spring comes at different times of the year throughout the
United States, despite what the calendar may say. There are guidelines for some common
culinary herbs, based on observable growth of other plants.

French tarragon, French sorrel, and chives are among the first herbaceous herbs to
show new growth, which springs from energy stored in the roots. Look for this growth as
the daffodils and forsythia bloom. Cut last year’s top growth from these plants shortly
after the plants die back in the fall, or during the winter to decrease chances of disease
after the new growth appears.

Thyme, lavender, and sage begin to show swelling growth nodes along their woody
stems about the time the lilacs bloom. Mints and oregano begin to push fresh shoots
through the spring soil around the same time. The evergreen rosemary will begin to show
new growth at this time also.

These benchmarks are general, for some variations occur among cultivated herb vari-
eties. Severe cold or a late hard freeze sometimes stuns unprepared plants and cautions
them to be slow starters. Sadly, new growth on a winter-damaged plant is often feeble
and weak, and while it is alive, it may not be worth saving; most severely damaged plants

should be replaced.
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What’s Wrong? Ask the Plant

Nearly everybody recognizes that a droopy plant needs water; wilting is a plant’s visual
messages about its health. If you're an attentive gardener, it’s as if your plants talk to you.

Misinterpreting a plant’s subtle visual messages is common because people and plants
don’t speak the same language. For instance, when rosemary leaves turn black or brown
and drop, it is commonly believed to signal an insufficient humidity in the air. This
prompts the often-heard advice to mist the plants.

What usually makes rosemary leaves turn color and drop has to do with moisture, but
not around the leaves. Too much water around the roots makes them rot and discolors the
leaves at the other end of the plant.

As even a wallflower at a high school dance knows, one glance does not a conversation
make. It takes more than a wink and a hello to create meaningful dialog with your herbs.
Just as our own language is tangled with ambiguity, an herb’s messages may have several
translations. A thorough assay of all the possibilities is useful when testing possible ways
to rescue sick plants, but it is essential to have some basic information about the cultivar
under study. What are the herb’s optimum cultural requirements: light, temperature, fer-
tility, water needs, and soil pH? What insects and diseases typically attack this cultivar?

It is not easy to find a good grammar explaining plant language, either. Many herb
books give pests and diseases a quick brush-off, as if problems didn’t exist or didn’t matter
much. Unfortunately, herbs have as many of these problems as other plants.

Here’s an example of how a concerned gardener might develop a good bedside manner.
Let’s have a conversation with four basils, beginning with a general examination that leads
to questions that probe the vital signs. From ten yards away, it appears that the basils have
been pitifully neglected. The plants are stunted. The leaves are limp and yellowish. Days of
hot sun have caked and split the soil. It is easy to see that the plants are too dry and need
water. But what caused the lack of growth and the anemic leaf color?

To quiz plants, a basic vocabulary of plant sign language is necessary. The yellowed
leaves are saying something. Now, basil is a big nitrogen gobbler, and yellowed leaves and
failure to grow might be a way of showing a lack of water-soluble nutrients. To test this
hypothesis, mix and apply 20-10-20 liquid fertilizer (expressed as 20 percent nitrogen, 10
percent phosphorous pentoxide, and 20 percent potassium oxide) in the amount of water
recommended by the manufacturer (fish emulsion may be substituted). This remedy com-
bines prompt irrigation and essential nutrients for growth. If the plants are no longer
wilted in a matter of hours, part of the cure is clearly working. If the color has returned to
the basils’ leaves in a week and the plants begin to grow again, we know the procedure has
succeeded; the interpretation was correct.

When plants yellow, even with optimum nitrogen levels, pH may be the culprit. When
the pH is too high or too low for the specific herb, the plant cannot take up nutrients and
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break them down into a useable form. This single problem can be devilishly difficult to
diagnose. A pH test of both irrigation water and soil should be taken. Home soil test kits
are available or soil samples may be sent through a U.S. Department of Agriculture exten-
sion agent for analysis.

Later in the season, the same basils that perked up quickly with a dose of fertilizer may
appear wilted again, and even lose some leaves, although the soil does not appear dry and
most leaves look quite normal. On careful inspection, however, brown lesions can been
seen on the stems just below the wilted area. This is a telltale sign of a moisture-loving
basil killer called Erwinia that performs its dirty work by interrupting the flow of water
and nutrients up the stem. Some research has indicated bark mulch around the base of
basils may effectively combat Erwinia’s debilitating actions, but certainly the plant’s dis-
eased stems should be removed, and a general cleanup of dead foliage is in order.

Even something as simple as an overabundance of nitrogen may become a problem.
While there is little evidence that an herb’s flavor is affected by such a condition, herbs
grown for their flowers respond to a nitrogen glut with few blooms, although they appear
super healthy and have large, dark-green leaves. Too much shade may produce similar
symptoms, but plants grown in poor light tend to appear thin and lack the bushiness of
those grown in full sun.

Problems occur with more obscure nutrients from time to time, in even the best-kept
garden. Accordingly, here are the symptoms of a variety of nutrient deficiencies.

Too little phosphorus in the soil may bring about unusually small plants with thin stems
and smaller-than-typical leaves. Foliage and stems may take on a purplish tint followed by
carly defoliation. On the other hand, too much phosphorus, although rare, may cause
conditions resembling nitrogen, potassium, or zinc deficiency.

Uncommeonly weak growth and green leaves with abnormal browning along their mar-
gins and sometimes leaves that are unnaturally curled may herald a potassium deficiency.
An excess of potassium mimics magnesium deficiency.

Leaf yellowing tollowed by browning of leaf tissue is symptomatic of deficient magne-
sium, iron, or boron.

Yellow, young terminal growth with the older, lower leaves remaining green is a sign of
a lack of calcium. As the process continues, growth becomes stunted and stem-tips die;
new shoots exhibit abnormal growth and then die. An examination underground will
reveal stubby roots with dark spots. Ammonium-based fertilizers used on container plants
often cause calcium problems. Using fertilizers from calcium nitrate are recommended to
keep calcium levels stable. Ground limestone may also be added. Too much calcium may
cause leaves to yellow, a condition termed chlorosis.

Diseases and insects also leave telltale signs that speak to the educated gardener. In
some cases, the disease attack may be caused by environmental conditions over which the
gardener has little control, such as an extremely wet summer or winter. Diseases also take
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advantage of plants’ weaknesses created by lack of nutrients; the disease may enter through
dying foliage or soft growth created by an overabundance of nitrogen in the soil.

The following conversations with plants offers some solutions, as well as a methodol-
ogy of communicating with herbs and other garden plants. As with any conversation
with a plant, a translation of the original message is necessary before a response can be
formulated.

Message: Brown leaf tips.

Translation: Over- or underwatering may be the culprit, but too much fluoride, copper,
or boron in the water can produce the same appearance; so can excessive fertilizer.

Response: If changed watering and fertilizing techniques fail to alleviate conditions on
new leaves, check water quality with a comprehensive test.

Message: Foliage is covered with a white powdery substance.

Translation: Suspect powdery mildew.

Response: Plants are most susceptible to powdery mildew when humidity is high,
temperatures are below 80°F, and there’s poor air flow. Leaf dampness and low light
conditions also favor mildew growth, which is why plants such as rosemary become
infected when they are brought into the house for winter. Powdery mildew is usually
not a problem where plants are out in the open, especially when afternoon tempera-
tures are above 86°F (30°C) and air is continually circulating through the foliage.

Combat this infection with sprays of a solution of 2 tablespoons of baking soda in
one quart of water. If this fails, try sprays of garden sulfur. Use caution, however: high
temperatures combined with sulfur sprays are sometimes toxic to plants.

Message: Leaves have an oily, greasy appearance or have water-soaked spots; plant stems
wilt and blacken.

Translation: Probably a bacterial disease.

Response: Destroy infected plants; do not reuse their potting soil. Space healthy plants
so that air can circulate around and through plants. Water so that foliage receives little
moisture. Keep plants in as much sunshine as they can stand to create strong leaf tissue.

Message: Plant roots are brown to black instead of their usual firm consistency and light
or white color.

Translation: Could be root rot.

Response: Roots need air. When they are irrigated, water fills the small holes in the
growing media that contain air. If plants are watered too often, or given too much
water, air cannot reach the roots, and they begin to die. It is sometimes helpful to test
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how long a plant can go without water before it shows signs of stress and then adjust
the quantity and frequency of irrigation.

Message: Leaves and stems of new and old tissue are covered with a gray or brown mold.

Translation: Likely culprit: Botrytis.

Response: Botrytis is encouraged by cool, damp weather and conditions that cause stress
to plants. Provide plants with plenty of sun or longer hours of plant lights. Be careful
not to overwater; instead, toughen plant tissue by withholding water. Keep plant
leaves from touching so that air can circulate through and around them. Indoors, use
a fan to gently push air through the plants.

Message: Dead leaves hanging on branches low to the soil, while upper leaves are
healthy.

Translation: Suspect fungus disease.

Response: The disease is spread by moisture and reduced air flow. Remove infected, dead,
yellowing, and damaged foliage. Increase air circulation within and around the plant
by judicious pruning and increased spacing. Add a pea-gravel mulch or white sand to
reflect heat into the plant and help keep leaves dry.

Message: Lower leaves wilt, yellow, and die. Process proceeds up the plant. Plants may
suddenly wilt and die.

Translation: A good chance that the soil is infected with Psendomonas, Verticillium, or
Fusarium.

Response: Plant resistant varieties or set new, disease-free plants in uncontaminated soil.

Message: Sudden collapse or wilting of the plant when adequate irrigation is available.
Translation: Suspect Phytophthora, Fusarium, Verticillium, and/or Pythium, soil diseases
that attack many herbs native to the Mediterranean basin. These diseases clog the

plants’ vascular tissue and reduce the transmission of water.

Response: Phytophthora, Fusarium, Verticillium, and/or Pythium are molds and cause
damage to a wide variety of cultivars. These diseases are often accelerated by over-
watering, poor drainage, and inadequate air circulation. Copper foliar sprays are
sometimes effective on infected plants. Changing the plant’s location may be helpful,
but a fresh start with new plants is desirable. Incorporate abundant sand and gravel
into the soil, enough to raise the planting bed’s level above the rest of the garden.
Consider a light-colored mulch of sand, gravel, marble chips, or ground oyster shells.
Mycorrhizal (beneficial) fungal dips may be helpful in some instances.
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Message: Your chive shoots in early spring are covered with black insects.

Translation: Aphid infestation.

Response: Aphids are among the most common garden pests, with more than 4,400
species. They feed by sucking plant sap, and a heavy infestation can stunt and deform
their hosts. In addition, about 60 percent of plant viruses are transplanted by these
little critters. Aphids are often seasonal in the garden, especially during periods of
cool nights.

Light aphid infestations in the garden can be handled with a strong spray of water
that knocks the insects from the plants. If the garden or greenhouse is overrun, spray
a combination of insecticidal soap and rotenone. Biological controls include lady-
bugs, lacewings, parasitic wasps, and insect-pathogenic fungi.

Message: Bay tree leaves feel sticky and are covered with a soot-like substance.

Translation: Most likely a scale infestation, especially if the bay tree was summered out-
doors and brought in for winter.

Response: Scale, a tiny sucking insect, is commonly found on bay plants. Coating the
plant with a fine horticultural oil mixed with water and applied either by spraying or
dipping (if the plants are small) suffocates the insects and gives the plant a pleasant,
healthy shine.

Message: Tiny flies float around potted plants.

Translation: Fungus gnats, probably.

Response: In greenhouses, stores, and homes where light levels are low and soil moisture
is high, fungus gnats are likely inhabitants. The adults are merely unsightly, but their
offspring burrow into roots and stems and often transmit diseases such as pythium,
fusarium, phoma, and verticillium. Bacillus thuringiensis (BT) is a spore-forming
bacterium that destroy the larvae of fungus gnats; use it to drench the soil.

Message: Green or yellowing leaves show pinhead discolorations

Translation: Thrips or spider mites. Thrips leave an irregular, discolored pattern that
looks like the pigment has been sucked from small areas of the leaves. Spider mites
leave many tiny, round marks on leaves from their feeding; the color has been drawn
from these areas. Minute webbing with tiny insects scooting over it may be visible
during major infestations of spider mites.

Response: Sprays of insecticidal soap and rotenone every three days for two weeks can
break the insect life cycle and control the pests, if not totally eradicate them.
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Message: Wiggly discoloration through leaf surfaces, especially sorrel.

Translation: Probably leaf miners, the larva of the flying adult. Little clusters of eggs are
often clearly visible on the undersides of leaves.

Response: Create a barrier to prevent the adults from laying eggs by covering foliage with

spun-bonded poly, especially in spring and fall.

Message: Ragged holes in leaves or leaf-margins, particularly basil and sorrel.

Translation: Probably night-foraging slugs who spend their days under layers of mulch,
large stones, and sidewalks, wherever there is darkness and moisture. Also look for
caterpillars; they normally feed during daylight hours.

Response: Seek out and destroy these pests’ resting places. Trap the pests by placing flat
pieces of wood or inverted, scooped-out melon shells on the soil—a veritable slug
hotel—on the soil. During the day, destroy the guests. Four-inch-high copper flash-
ing pushed into the soil on its edge makes an impervious slug fence. Some mail-order
garden-supply firms sell copper material to block slug attacks, and copper flashing is
available at roofing supply firms. Recent tests of beer as a bait and trap for slugs
showed the brew was not effective at significantly reducing slug predation of straw-
berries, and the beer-baited traps are effective for only a few feet.

Message: Poor growth, yellowing leaves, dying growing tips.

Translation: After ruling out pH imbalance, poor drainage, and lack of nutrients, con-
sider microscopic soil insects called nematodes. These pests burrow into roots, causing
raised nodes, interfering with nutrient uptake, and slowly killing the crop. Nematode-
infested roots can spread the critters to previously uncontaminated areas, particularly
when field-grown plants are dugand sold or new plants are created from divisions.
Nematodes also promote the spread of soil-borne fungi.

Response: Soil enriched with grass clippings destroys most nematodes. If infestation is
severe, turn to container gardening using a growing medium containing equal parts
of peat moss and perlite.

In rare occasions, the coveted plant is simply the wrong one for the site or the climate.
This was the case with lavenders planted on the edge of nineteenth-century London in the
famous fields of Mitcham. The lavenders grown in Mitcham were gorgeous and profitable,
but they were ravaged by shab (Phoma lavandulae), a disease prevalent in Great Britain.
The disease causes young spring growth, which carries lavender’s expressive flowers, to yel-
low and wilt. After the shoots die, the disease spreads into the plant and eventually kills it.
Selection of lavender varieties resistant to shab, a disease unknown in the United States,

eventually overcame the problem.
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To grow healthy, vigorous herb plants, gardeners are wise to practice the art of observa-
tion. Reading herb leaves may at first seem as tricky as reading a crystal ball, but this plant
language can be learned by observation, knowledge, and repeated close encounters with
failure. For most gardeners, failure is the second-best teacher; the first is having a wise, old
gardener for a neighbor. When your own talent as a reader of herb leaves is unequal to the
task, the local agricultural extension agent may be able to help or can refer you to a special-
ist at the state university, whose experience is probably wide enough to interpret your
plant’s vital signs.

Companion Planting

Many herbs, as well as other plants, have gained reputations as nurses who help restore
vigor to ailing flora, ward off insect infestations, and by their mere presence make nearby
plants grow better. Such ideas have existed for centuries in folklore and were widely spread
in the United States beginning in the 1940s, when interest in French intensive gardening
methods grew. The idea that was eventually called companion planting was popularized
by Rudolf Steiner’s bio-dynamic movement and takes its common name from a 1943 pam-
phlet called Companion Plants, written by Richard B. Gregg.

The movement got a large boost by the publication in 1966 of Companion Plants and
How to Use Them by Gregg and one of the method’s leading champions, Helen Philbrick.
Rodale Press’ Organic Gardening Magazine, the largest home-gardening publication in
the United States at the time, also promoted the method by publishing numerous articles.
Increasing environmental awareness and the desire to produce vegetables and herbs with-
out using pesticides buoyed the movement’s popularity. Companion planting has taken
on a life of its own, separate from its narrow beginning in a small cultish group, and now
has a ready acceptance.

From the beginning, the idea of placing differing plants close to each other to provide
improved growth or keep insects at bay was more than a simple gardening technique.
“Among the plants, symbiotic relationships usually depend upon immediate touch or
some other close connection,” Philbrick wrote in the 1969 Herbarist, a publication of The
Herb Society of America. “They may be caused by root secretions between two species of
plants. They may be caused by leaf secretions. Finally, they may even be caused by scent
between two plants—or as the books elegantly term it, ‘exhaled aromatic substances.”

Philbrick identified seven ways that plants influenced each other:

e Some plants directly aid other plants
o Some enrich the soil, indirectly providing assistance to others
« Some oppose or harm each other
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o Some provide positive influence for some of their brethren, helping them grow, and at
the same time hinder or harm other plants

o Some repel harmful insects

e Some attract useful insects

e Some even repel animals

Philbrick believed in symbiosis among numerous plants. Late cabbage and early pota-
toes are good together, she said. Carrots go well in the garden with peas, lettuce, and chives.
Asparagus was aided in growth by tomatoes and parsley. Garlic benefits nearby roses.

Herbs play a large part in the companion-planting scheme. While basil is “generally
compatible and good for the whole garden,” she says, it does not “get along” with rue. In
“small quantities,” chamomile increases the essential oil of peppermint and aids cabbage.
She recommends chamomile blossoms soaked in cold water for two days to control seed-
ling damping-off diseases. Coriander aids germination, growth, and seed formation of
anise, but hinders seed formation of fennel. Watch out for wandering dill; it greatly re-
duces carrot yield, according to Philbrick. Hyssop increases grape yields, but is “not good
close to radishes,” she warned. Pennyroyal repels ants and mosquitoes, while peppermint
reduces flea beetles and white cabbage butterflies. Spearmint comes in handy to repel ro-
dents, ants, and aphids.

Rosemary and sage are said to stimulate each other. Summer savory, when used as a
border, “helps” onions and beans. Southernwood repels moths on fruit trees and cabbages,
while tansy keeps flies and ants away. Thyme is another barrier to the ever-present cab-
bage moth. Yarrow, said Philbrick, increases the “aromatic quality of all herbs and their
general health.”

“What we see in the garden is real,” Philbrick wrote of companion planting. “It is now
provable by scientific methods in a biochemical research laboratory where everyone can
see and measure it.” Chromatography, a scientific method that breaks a plant’s essential
oils into color bands, was the tool she believed proved her point. “Having once discovered
that one plant extract always produces the same picture,” Philbrick wrote, “laboratory
technicians have now experimented with combinations of plant extracts. Plants known to
be mutually helpful produced harmonious pictures when extracts were combined. Plants
having a harmful effect on each other produced pictures showing confusion or dishar-
mony, or a canceling out of the finer forms of the individual pictures.” For Philbrick, these
pictures drawn by chemical mixes became a truthful pseudo-scientific validation of her
garden observations, when they could just as easily have been viewed as fanciful interpre-
tations without scientific validity.

Companion planting was a palatable doctrine, delivered with evangelistic fervor, that
went unchallenged for many years. Its appeal was almost mystical: Plants work together to
enhance their lives for the benefit of humans. Scientists and experienced gardeners who
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might have been expected to question some of the claims made for companion planting
may have had their doubts, but they also saw the possibilities of using companion plant-
ing to reduce the use of expensive and often harmful pesticides in gardens and farms.

In their usual quiet way, plant scientists began testing the claims made for companion
planting. After more than halfa century of independent investigation of companion plant-
ing, what can be said for certain about the symbiotic relationships among plants? In his
1986 book Designing and Maintaining Your Edible Landscape Naturally, Robert Kourik
sought to summarize research on the subject. “For eight years, I have looked for ‘hard
data’ to double-check and substantiate the traditional companion planting guidelines,” he
wrote. “I found a mixed bag of results: less than half of the studies confirmed the recom-
mendations; the majority seemed to indicate that faith, not fact, may have been an impor-
tant aspect of specific recommendations.”

Following are some of the positive study results that concern companion planting,
according to Kourik’s review of the scientific literature.

While you can forget about marigolds to keep insects away, some herbs have shown
promise as companion plants. For instance, catnip and tansy both reduced Colorado po-
tato-beetle infestations on potatoes by more than 70 percent. Catnip reduced by 91 per-
cent green aphid populations on peppers. Squash had fewer squash bugs when interplant-
ed with tansy and catnip. Most studies found some reduced yields due to interplanting
with herbs, which could have been due to overcrowding.

Another part of the garden environment has been elevated due to the scientific interest
in companion planting. For some plants, particularly the brassicas, simple weeds are ex-
cellent protectors. The weeds fill in the space between the plants, thus confusing flying
predators, while those that stand out provide a bare, earth-highlighted target. Unfortu-
nately, weeds may also compete with crop plants for nutrients, and the end result may be
a reduction in pests as well as lower yields. Weedy groundcovers also reduced common
pests on apples, beans, cabbage, cauliflower, collards, corn, grapes, mung beans, peaches,
and walnuts.

While companion planting may be unreliable, herbs can be used in different forms to
solve garden problems. Sprays of essential oils or aqueous suspensions of ground herbs may
repel insects. J. Hough-Goldstein at the University of Delaware found that aqueous sprays
of tansy were an effective antifeedant of cabbageworm, while sprays of tansy, sage, basil,
catnip, dill, or rue deterred feeding of adult and larval Colorado potato beetle. Catherine
Regnault-Roer and associates in France found that the essential oil of marjoram and
mother-of-thyme were toxic against a bruchid insect that attacks kidney-bean plants. A
review of the use of essential oils as potential repellents and insecticides was published by
Dan Palevitch and Lyle E. Craker in 1993; they noted some effective uses of the oils of
anise, basil, catnip, chamomile, coriander, dill, eucalyptus, fennel, feverfew, garlic, hyssop,
pennyroyal, ponderosa pine, rosemary, rue, sage, sour orange, tansy, and wormwood. In
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the greenhouse, I. Tung and S. Sahinkaya of Turkey found that the essential oils of cumin,
anise, oregano, and eucalyptus were effective against the carmine spider mite and the
cotton aphid.

Nematodes are particularly noxious in the soil despite their near-invisibility. Jerry T.
Walker at the University of Georgia found that many herbs may resist or tolerate nema-
tode infections. Yet, such nematode infestations are often followed by soil-borne, sudden-
wilt fungi, such as Phytophthora, that ultimately kill the herb. Synthetic nematicides may
be effective, but they are one of the chief, persistent pollutants of ground water. One of the
best natural nematicides is released by the roots of marigolds (7agezes spp.), but in the field
it shows rather weak nematicidal activity; fresh grass clippings are often just as effective.
Since nematodes are composed of chitin, mulches of ground crab shells, also composed
primarily of chitin, have been thought to foster fungi that degrade chitin, but the field
results are very mixed.

Good news for weed lovers also comes from Mexico. It was there that farmers discov-
ered a common weed that enhanced corn yields if it was managed in a way that kept it
from becoming tall and competing with the corn for nutrients. Francisco J. Rosado-May,
ascientist at the University of California, Santa Cruz, wanted to find out why. In 1990, he
and his university colleagues discovered the roots of the weed (Bidens pilosa) secreted com-
pounds that killed corn-destroying fungi and nematodes. The farmer’s practice of keeping
the weed mowed until harvest let the weed control soil pests without stealing nutrients
from the corn, the scientists concluded.

The difficulty of making sweeping generalizations about the benefits of companion
planting, or about gardening in general, is that everybody’s garden is not the same; soils
differ, as do climates. The environment is such an important determinant of growing con-
ditions (and pest populations), and local fluctuations so numerous, that it is often difficult
to reach precise and universal advice for growing a single plant.

As most experienced horticulturists know, there are few universal truths to be found
in the cultivation arts except that farming and gardening are hard, often satisfying work.
The subtleties in local environments and microclimates make it almost impossible to uni-
versalize personal experience. A method of companion planting that is successful in an
East Coast location may not work in the mountains of West Virginia or in Berkeley, Cali-
fornia. When it comes to having healthy herbs, nothing can replace the continual care and
attention of a knowledgeable gardener.



CHAPTER 9.

The Harvest

THE LEVEL OF mystery and misunderstanding about harvesting herbs grows almost daily.
A typical example of the way misinformation gains credibility occurred in a major Amer-
ican paper when a garden writer offered this tip of the week to her readers: “Many herbs
are reaching full maturity just now. For best flavor, pick basil, parsley, thyme, and others
in early morning or evening. Their aromatic oils dissipate in the heat of the sun and, after
the sundown, fade completely to the human palate.”

We have been growing herbs for decades and collecting data on their aromatic proper-
ties for as long, and the information was news to us. Because the newspaper has a circula-
tion that tops 800,000, which puts its readership well over 1 million, we decided to look
into the claim in hopes of discovering the basis for it. The garden writer quickly conceded
that the tip was based solely on her own experience and was limited almost entirely to her
perception of basil. Although her words implied that an herb’s aromatic properties disap-
peared after dark, she actually meant that she thought there was an “astonishing” loss of
aroma. That night, we went out to sniff the basil in our respective gardens—and found no
noticeable loss of aroma.

This is not to say the garden writer was totally wrong, but her generalization was not
universally true or based on wide experience. Unfortunately, this sort of statement often
occurs in the world of gardening, where folklore sometimes plays a more prominent role
than does scientific inquiry.

The flavor and aroma of fresh herbs is so appealing, and the desire to preserve these
qualities so strong, that for centuries, herbs have been surrounded by an aura of mysticism
and secrecy. The aromatic character of herbs is elusive and difficult to capture and pre-
serve, and scientists have begun to use new, sensitive equipment to test plant chemistry
and thus reach a better understanding of this aspect of herb plants.

The chemicals that give an herb its characteristic aroma are called essential oils and are
usually contained in microscopic pouches or modified hairs on the surface of the leaves,
stems, roots, and flowers; sometimes the essential oils reside in internal canals. The con-
tent of these oils consists of a variety of chemicals whose proportions may shift constantly
during the plant’s growth cycle. As scientists probe the mysteries of herbs’ essential oils,
their findings have challenged many assumptions held by gardeners.

112
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An herb’s heredity plays a critical role in both the amount and content of its essential
oil. Dramatic alterations in chemical composition have been reported in chamomile, dill,
and coriander in the short time it takes for the plant to flower and form seed or fruit. In
coriander, for instance, trans-2-decenal and decenal are slightly over 50 percent of the
essential oil as flowers open, but drop to 5.5 percent as fruits ripen. At the same time, lin-
alool increases from 0.34 percent to 60.37 percent of the oil.

Even something as apparently insignificant as the mulch around a lavender plant may
influence essential oil yield dramatically. Scientists at Delaware State College found in
1981 that essential oil yields of Lavandula xintermedia ‘Dutch’ increased as much as 771
percent when a 1-inch topdressing of white sand was used as a mulch under the plants. In
a footnote to a scientific paper, two Finnish scientists reported that greenhouse-grown
basil and marjoram contained greater quantities of essential oils than similar field-grown
plants. The quality and quantity of an herb’s essential oil often determines the optimum
time to harvest. The intended use of the herb—fresh, dried foliage, or distilled aromatic
oil—also plays a role in harvest timing,

The high commercial value of herbs and of their essential oils adds to the importance
of maximizing harvest yield and quality, especially for commercial growers. For many
years, the time of plant flowering was believed to be the best time to harvest foliage. Re-
search indicates, however, that as some herb plants grow, the chemicals that make up es-
sential oils actually rearrange themselves. Italian scientists found that the essential oil of
sage (Salvia officinalis), for example, was high in camphor, an undesirable component,
during the spring. As the plant continued to grow, however, the camphor content peaked
and then declined. Thus, harvests of sage in July and October will produce finer flavor and
aroma. Similar seasonal, or periodic, variations have also been reported in sweet marjoram
(Origanum majorana),lemon balm (Melissa officinalis), basil (Ocimum basilicum), oregano
(Origanum vulgare subsp. hirtum), thyme (Thymus vulgaris), and other herbs.

The Italians built their findings on research done in 1978 in Israel. The Israeli report
was one of the first to challenge the contention that herbs attain their highest quantity
and quality of aroma and fragrance at the time of flowering. The Israeli scientists, D.
Basker and E. Putievsky, concluded that “the simple criterion of flowering onset is not
adequate” to signal harvest.

The Israelis studied lemon balm, oregano, sage, sweet marjoram, thyme, and basil.
While they found the highest yield of oil occurred around the time of flowering, the larg-
est quantity of dried leaves and the highest quality of oil occurred at other times (one
reason for the highest quantity of oil occurring at flowering is that the oil in the flowers
adds to the total). The most leaves could be gathered from lemon balm, oregano, and sage,
the scientists discovered, between 18 July and 13 August. The highest quality essential oil
occurred in lemon balm about 3 September, in oregano 29 September, and in sage 19 July.
The harvest dates are specific to the unique Israeli climate.
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The scientists concluded, “Three processes appear to be involved in yield development:
firstly, new leaves form, particularly on the upper portions of the plants; secondly, the
volatile oil content of the leaves increases with time, with the presumably older leaves on
the lower portions of the plants attaining the highest content; and finally, leaves are shed,
particularly those on the lower portions of the plant. The balance among these three pro-
cesses thus determines the various components of the yield, and also results in the sea-
sonal periodicity noted in the volatile oil content of the dried leaves.”

The harvest of foliage for the extraction of essential oils is not the primary reason the
home gardener cuts herbs, so the detailed information from scientific essential oil analysis,
while useful to commercial growers, does not reflect the needs and uses of the home gar-
dener. Nonetheless, this information suggests that multiple harvests can be important.
Four or more harvests are possible in commercial fields, as well as in the home garden,
depending on climate. Whether in the home garden or in the commercial field, multiple
harvests maximize the annual yield of herbs to be consumed and preserved. We consider
a harvest different from an occasional picking of leaves to use for the evening meal; in-
stead, harvest is undertaken for the purpose of storing herbs for later use. Here are some
guidelines for the home gardener about to embark on an herb harvest:

o Remove as much as half the foliage of perennial and annual herbs during early and
mid-season; never more than 20 percent of perennials late in the season where cold
winters may cause damage. Annuals such as dill and coriander have a short period of
leaf production and are harvestable three to six times before the initiation of flower-
ing signals the end of leaf production. Once these plants begin to flower, foliage pro-
duction ends and seed creation begins.

o Harvesting in the cooler parts of the day decreases the need for cooling the foliage to
reduce loss of aromatic oils and leaf deterioration.

o Use sharp tools—pruners, knives, sickles, shears—for cutting. Rubber bands to
bunch stems are useful, too.

o To prevent foliage from wilting, immerse cut stems immediately in a bucket of water.

o Cut only what can be handled quickly with the freezing or drying equipment
available.

Disinfection of Herbs

Periodically, an especially virulent bacterium, known as E. co/i 0157:H7, has appeared in
hamburger, unpasteurized apple juice, sprouts, and mesclun mixes in the United States
and Japan. Not only does this bacterium cause severe diarrhea and abdominal cramping,
but it has been reported to kill children and elderly because of hemolytic uremic syn-
drome (HUS), wherein kidney function is impaired. Organically grown herbs are espe-
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cially prone to infection because this strain of E. co/i is often found in cow manure; it has
also been reported in deer excrement. Most organic standards prohibit the use of raw
manure on a crop within 60 days of harvest, but E. co/i can live for 70 days or longer in
manure. It takes more than tap water to dislodge E. co/i and other microbes. Though cook-
ing can kill these microbes, basil for pesto, sprouts, or any other herbs that may be eaten
without cooking should be first treated.

Susan Sumner, a food scientist at Virginia Polytechnic Institute and State University,
has found that two sanitizing sprays are very effective in dislodging and killing infectious
microbes. Firstly, a 3 percent hydrogen peroxide solution (the same strength available at
drug stores for disinfecting wounds or gargling) is squirted on the vegetables or herbs.
Then, this is followed with a mist of mild acetic acid (household vinegar). Actually, the
sequence of hydrogen peroxide or acetic acid solutions is not critical, and a common house-
hold sprayer for dampening clothing before ironing may be used.

Postharvest Care

As soon as a stem is removed from an herb plant, it begins to deteriorate. Time from cut-
ting thus becomes a determinant of quality, but not the only one. Both temperature and
light are factors that can be used to buffer the effect of time on foliage deterioration. Low
temperatures and darkness are important factors to preserve the visual quality of har-
vested culinary herbs.

The key to retain high quality in herb foliage after harvest is storage at temperatures
between 32°F (0°C) and 41°F (5°C), according to research at the University of California,
Davis. Of the major culinary herbs, only basil reacted negatively to such treatment; tem-
peratures below 50°F (10°C) were detrimental. Chervil, chives, dill, marjoram, mint, rose-
mary, sage, tarragon, and thyme remained at or near optimum condition visually for ten
days when stored at 32°F (0°C).

Storage at 50°F (10°C) for ten days yielded quite different results. Thyme, sage, rose-
mary, and marjoram remained in similar condition, but the other herbs studied lost up to
50 percent of their visual quality. Only rosemary and thyme had any quality left after the
tull ten days of storage.

Preserving the Harvest

Drying was the first and remains a standard way for home gardeners to preserve herb foli-
age for later use, but modern technology has added special freezing techniques, sonic dry-
ing, microwave drying, and irradiation as ways to improve traditional methods. Alas, each
method results in some loss of flavor and aroma. Microwave drying alters essential oils of
many herbs, and at 140°F (60°C) most of the volatile aromatic oils are lost. A study in
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TABLE 11.
Recommended shelf pull dates for culinary herbs.

ITEM CARDBOARD AND TIN (YRS.) GLASS (YRS.)
anise seed 3
anise, star
arrowroot
basil, whole leaves
basil, ground leaves
bay leaves, whole
caraway seed, whole
cardamom seed, whole
cardamom seed, ground

N DD DM D W WD WD

chervil leaves, whole
chives

coriander, whole
coriander, ground
cumin seed, whole
cumin seed, ground
dill seed, whole

dill weed, whole

AN D W DA W DN

fennel seed, whole
fenugreek

w W W NN D WA W WNNWWDAMDdNWWPAMW
|

garlic products

Finland discovered that freeze-drying dill caused a 75 percent loss of aroma, but when
parsley and bay laurel were dried in the same fashion, there were no significant changes in
essential oil content. A second Finnish report found almost no loss of essential oils in
marjoram and oregano. This seemed to suggest that not all herbs have essential oil con-
stituents that resist attempts to preserve them.

Some of the most popular herbs, however, do not make ideal subjects for preserving. In
the case of dill, the key aromatic ingredient, benzofuranoid, is extremely volatile and is
lost in drying. The main aromatic components of chives, disulfides, are severely reduced by
freezing, freeze-drying, or air drying. Basil is notorious for the speed at which its aroma
deteriorates after drying. Within three months of drying, 19 percent of basil’s preserved
essential oil is gone, and within six months, 62 percent of basil’s aroma has disappeared.
For this reason, Italians pack their fresh basil leaves in olive oil and keep them in the dark.

How long you can expect dried herbs to retain their aromatic character in storage
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TABLE 11. (continued)
Recommended shelf pull dates for culinary herbs.
ITEM CARDBOARD AND TIN (YRS.) GLASS (YRS.)
marjoram, whole 3 3
marjoram, ground 3

mustard, whole

mustard, ground
oregano, whole

w w w b w

oregano, ground
parsley

peppermint leaves
poppy seed
rosemary, whole
saffron, whole
sage, whole
sage, ground
savory, whole
savory, ground
sesame seed
spearmint, whole
tarragon, whole
thyme, whole

A DA W W W W WWWDWWWDNWWD
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thyme, ground

Source: The American Spice Trade Association

depends on several factors. Herbs that have been ground, for instance, deteriorate in stor-
age more rapidly than the whole product. The type of container used for storage is also
important. While dark-colored glass has been a standard for years, aluminum foil bags
and waxed paper proved superior to traditional glass in a 1989 Russian study. A Finnish
researcher showed that 44 percent of dill’s aromatic compounds were preserved in an alu-
minum foil laminate after nine months; high-density poly bags preserved only 20 percent
of the dill aroma.

Once the herbal bounty has been preserved, how long can it be expected to remain
useful? The American Spice Trade Association has established recommendations for dis-
carding dried herbs. While these dates are useful, they were established more to aid gro-
cery chains than to inform purchasers. Most purchased containers of dried herbs reveal no
packing date, so purchasers have no idea how long the product has sat in a warehouse or
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on the shelf. Storage at less than optimum conditions lowers shelf-life. Once the container
is opened at home, further loss of flavor will occur.

Drying Herbs the Traditional Way

The goal of herb drying is to remove 85 to 90 percent of the moisture while preserving the
aromatic oils of the herbs, as well as the color of the material. To achieve this, drying
should be done in the dark with temperatures about a maximum of 100°F (37.7°C). Dry-
ing should be slow but take no more than 30 to 100 hours, depending on the herb and the
thickness of the material to be dried. The plant material to be dried must be disease free
because the drying temperatures are ideal for fungal growth.

Drying herbs and their flowers can be done simply on an old window screen placed in
a well-ventilated location where darkness and low humidity can be maintained. Lay the
herbs on the screens and gather them up again when dry. Most herbs can also be dried in
bunches of six to ten stems. The tied bunches are often hung from hooks fastened to the
ceiling; low humidity and darkness help to preserve color. When plants are properly dried,
the material is easily powdered with the hands. A commercial moisture meter comes in
handy during the process.

As the volume of foliage and flowers increases, more sophisticated equipment may be
desired, and it too can be built at home. In 1988 at the Third National Herb Growingand
Marketing Conference, Art Tucker and Michael Maciarello of Delaware State University
described two prototype dryers, one heated by electricity and the other by the sun. The
homemade electric “coffin” dryer, with 55 square feet of shelf space, cost about $1,000 in
1988; the solar-heated dryer, with about half as much square feet of shelf space, was about
$200. The electric dryer is particularly useful for rapidly drying roots. For drying leafy
herbs in areas of high temperature and humidity, a dehumidifier, instead of the heating
elements, would lower the humidity while maintaining the temperature below the maxi-

mum of 100°F (37.7°C).

Cooking with Fresh and Dried Herbs

When herbs dry, they shrink and become lighter in weight as moisture exits the leaves.
Along with the moisture, some essential oils may also be lost. The fact that all herbs do not
dehydrate at the same rate makes the situation even more complex. Trying to compensate
for the difference between dried and fresh herbs is difficult, and skillful tasting becomes a
necessary art.

A study of herb drying done by students at Delaware State University in 1990 provides
some helpful guidelines to help cooks compensate for the shrinkage of herbs that occurs
between garden and jar, but it could not incorporate the differing flavor intensities of fresh
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and dry material. The study showed that, on average, 4.8 grams of fresh herb produced 1
gram when dried; parsley, for instance, hugged the average. Oregano averaged 3.6 grams
fresh to produce 1 gram dried, but that average was derived from three fresh samples, rang-
ing in weight from 2.8 to 5 grams, that yielded 1 gram dried herb. For 1 gram of sweet
marjoram, another species of Origanum, 3 grams of fresh material were required. Bowles’s
mint (Mentha xvillosa nothovar. alopecuroides) took 3.5 grams of fresh leaves to produce
1 gram dried.

Here is alist of the herbs and the number of grams of fresh material, on average, it takes
to make 1 gram of dried: basil, 6.7 grams; dill (‘Mammoth’), 4.5 grams; rosemary, 3.2
grams; French tarragon, 4.9 grams; and winter savory, 6.1 grams. For cooks, the most use-
ful data from the study was the finding that, on average, 3 teaspoons of fresh herb is equal
to 1 teaspoon of dried.

Harvesting Seed

There are times in the life of an herb gardener when it is desirable to harvest seed from
favorite plants. This is a chore that befalls herb growers more than other gardeners because
of the whims of the seed market. One year, gardeners may find abundant herb seed for
special basils, such as ‘Purple Ruffles’ or ‘Green Ruffles’, for instance, but the next, no
catalog company lists them. Such are the vagaries that make saving seed, or even growing
your own, necessary.

Storing seed from year to year is as easy as placing the extra seed packets in plastic zip-
per bags and then storing them in the refrigerator until next spring. When it comes to
saving seed from plants grown in the garden, usually annuals that come true from seed,
advanced planning is advisable.

Make sure that only one variety of a species is present in the garden; this will eliminate
cross pollination that might create a hybrid rather than the desired variety. Single out the
plants that are for seed and the ones that are to be used for cooking or other purposes;
cutting herb foliage for cooking during the summer may prevent flowering and seed for-
mation. Flowering and seed maturation can take several months, especially when stems
flower at different times during the summer.

Once the seeds have formed, remove the stems just below the seed pods. Place the
stems loosely in open paper bags (grocery bags are good for this purpose). Each herb vari-
ety should have a clearly labeled bag of its own; be sure to mark the year and date of the
seed harvest on the bag. Place the bags with the seeds and their stems in a warm, dry place
inside the house for at least several weeks so they can dry further.

When the seeds are dry, loosen them by rubbing the seed pods against screen wire with
small-diameter openings. Ideally, the screen openings will be large enough for the seed to
slip through, but small enough to keep the leftover plant material atop the screen. Some-
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times it is necessary to use several seed screens of different sizes, depending on the diame-
ter of the seeds. Rather than investing in professional-grade sifters, the home gardener can
substitute a variety of strainers and sifters from a kitchenware shop and supplement these
with different meshes of screens from the hardware store.

Carefully blow away any chaff that remains with the seeds so they are as clean as pos-
sible. This can be easily accomplished by placing the seeds in a small bowl or canning jar
and, while tapping the bowl or jar, gently and slowly lower the nozzle of a vacuum cleaner
into the jar so that only the chaft is removed, leaving the heavier seeds behind. This is
easier if your vacuum cleaner allows adjustment of intensity of the air flow. Another way
to remove the chaff is to place the seeds on an old sweater of coarse, heavy wool; the chaff,
but not the seed, sticks to the wool. Clean seeds are ready to use for next year’s garden,
or they may be stored until sowing time. Sealing them in a jar in the refrigerator will
lengthen their life, and this is more successful if the jar also contains a small packet of sil-
ica gel or other desiccant—even a small envelope of brown sugar could be substituted in a
pinch—to absorb any residual moisture.

Herb Teas

Infusions of herbs in hot water have been drunk for centuries for pleasure as well as their
perceived medicinal effects. Supermarket shelves are now stocked with many brands and
combinations of herbs to be used as a tisane or tea. The public perceives herbs as generally
safe to consume, and little has appeared in the popular press about the possible danger of
drinking herb teas.

Several scientists have raised questions about the regular consumption of some herbal
beverages. In addition, some herbs have the potential of carcinogenocity and should be
avoided: bayberry (Myrica cerifera), calamus (Acorus calamus), coltsfoot (Tussilago far-

fara), comfrey (Symphytum officinale), golden ragwort (Senecio aureus), and sassafras (Sas-

safras albidum).
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Acorus

ak-6-rits
sweet flag

Family: Acoraceae

Growth form: herbaceous perennial to
about 3 feet (1 m) high

Hardiness: hardy to Nova Scotia and Quebec
(at least Zone 4)

Light: full sun

Water: constantly moist to edge of standing
water

Soil: rich in organic matter, pH range 5.0 to
7.5, average 6.2

Propagation: divisions in spring

Culinary use: none (potentially carcinogenic)

Craft use: potpourri

Landscape use: edges of ponds, swampy
wildflower garden

French: calamus, acore vrai, acore odorant,
calamus aromatique, ruseau aromatique

German: Kalmus

Dutch: kalmoes

Italian: calamo aromatico, acoro aromatico

Spanish: calamo aromadtico, acoro verdadero

Swedish: kalmus

Chinese: ch‘ang-p'u

Japanese: ch‘ang

Arabic: akaron, vaj

Sweet flag or calamus resembles a yellow-green
cattail and is scented in all its parts with a deli-
cate combination of green leaves, roses, and or-
ris with nuances of a clean, fatty odor. Its fra-
grance has been appreciated since ancient times;
along with myrrh, cinnamon, cassia, and olive
oil, the rhizomes of sweet flag were used in the
Oil of Holy Ointment (Exodus 30:23). Cala-
mus is rarely, if ever, used to season food, but in
Joel Chandler Harris’s Uncle Remus tales, Brer

Rabbit touts the combination of chicken and
calamus as so good that once he tasted it he
never wanted the bird another way. It’s just as
well that the poultry dish never met wide pub-
lic acceptance; calamus is now known to cause
duodenal and liver cancer.

The dried rhizomes of sweet flag were once
widely used in the preparation of bitters and
vermouths, and the essential oil was used for
the preparation of liqueurs and sweets; some-
times the rhizomes were candied. None of these
uses are permitted today by the U.S. Food and
Drug Administration. The leading component
of the essential oil, beta-asarone, is carcinogenic
(but sedative and reputedly hallucinogenic).
High doses of rhizomes that are beta-asarone-
free have been reported to relieve spasms or

N}

Acorus calamus
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cramps, but it is difficult to certify the rhizomes
as free of beta-asarone, and so sweet flag should
not be ingested. The essential oil prevents the
growth of fungi and bacteria and also has po-
tential use as an insecticide and mosquito repel-
lent. The rhizomes, either whole or sectioned,
are easily dried over screens and may be substi-
tuted for the traditional orris root in potpourri.
The genus Acorus consists of three species
(A. calamus, A. americanus, and A. gramineus
Ait.) of European, Asian, and North American
wetlands, and the genus is in its own family, the
Acoraceae. These are hardy, perennial herbs
with tufted and iris-like or grass-like leaves aris-
ing from pencil- to cigar-shaped horizontal un-
derground rhizomes (modified stems). Calamus
produces tiny, inconspicuous, greenish flowers
on a green, thick, fleshy spike (spadix) attached
to the upper half of a leaf-like blade (spathe);
this type of inflorescence is typical of the genus.
Recent work on DNA has confirmed that 4.
calamus is the primal extant monocotyledon,
i.e., sweet flag represents the oldest living lin-
eage of the monocots. The treatment of Acorus
in Flora of North America recognizes only two
species, A. calamus and A. americanus. How-
ever, this treatment is based on research that
did not examine the worldwide distribution of
these species. In addition, herbarium specimens
that we have seen, even those cited in this treat-
ment, are not easily identified with this key.
More research needs to be done. In the interim,
we have combined the treatment in Flora of
North America with research that examined the
worldwide distribution and recognize two spe-
cies, A. calamus, with two varieties, and A. amer-
icanus. Acorus calamus var. calamus is found in
Europe and Asia and was introduced into North
America by early European settlers; it is a sterile
triploid that is vegetatively propagated. Acorus
calamus var. angustatus has both temperate and
subtropical forms distributed from East Asia

and Japan to South Asia; it is a fertile tetraploid.
Acorus americanus is distributed in northern
North America; it is a fertile diploid. Humans
have spread all three forms in their conquests
and travels. The Mongolians (Tartars), invading
Russia and Poland, brought sweet flag along
with them in the belief that it purified water.
Today, an attractive variegated cultivar, “Varie-
gata’ (a tetraploid), is sometimes sold by those
who also deal in waterlilies and lotus.

Sweet flag was once used for treating eye
diseases, and thus its generic name, Acorus, is
derived from the Greek word akore, meaning
“without pupil.” The specific name calamus
comes from the Arabic kalon, and means “reed,”
referring to the iris or flag-like foliage.

While the scent is concentrated in the rhi-
zomes, the blades, or rushes, are also scented
and were once scattered on the floors of Medi-
eval and Renaissance castles along with other
“strewing herbs” such as lavender and penny-
royal, to ward off fleas, lice, and other vermin.
Even the serfs and peasants gathered it for their
humble homes, but sweet flag was especially
appreciated in churches for religious holidays.
During the era of King Henry VIII in England,
one of the charges brought against Cardinal
Wolsey was the extravagance shown by his lib-
eral use of sweet flag rushes; the herb did not
grow near London, and the rushes had to be
brought from Norfolk and Suffolk at consider-
able expense.

Sweet flag is found in the wild growing along
wet places and borders of quiet water in full sun
and is easily cultivated in similar circumstances.
In pots, this robust plant quickly outgrows its
bounds and forms spreading clumps. Propaga-
tion is by division in early spring of the rhi-
zomes; lift, then split them apart with a sharp
shovel, and set the rhizomes at ground level.

Important chemistry: The essential oil of
sweet flag rhizome (taxa usually not designated
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in the literature) consists primarily of trace to
96 percent beta-asarone, depending upon the
geographical source; the content of beta-asa-
rone is highest in some forms from Asia but
lowest in those from Canada. In contrast, the
alcoholic extract of sweet flag rhizome (which
was once used in liqueurs) contains only 1,723
ppm beta-asarone and the major component is
5,246 ppm acorone. The chemical that gives the
characteristic odor of green-fatty-rose-orris has
been identified as (Z,Z)-4,7-decadienal. Other
chemicals contributing to the odor of this very
variable essential oil include 0 to 34 percent fu-
ranoeudesma-1,3-diene, 0 to 30 percent a-asa-
rone, trace to 30 percent camphene, trace to 19

Key:

percent (Z)-beta-ocimene, 0 to 18 percent
acorenone, 0 to 18 percent preisocalamenediol,
0 to 15 percent (Z)-sesquilavandul, 0 to 15 per-
cent curzerene, 0 to 13 percent lindestrene, 0 to
13 percent isoshyobunone, 0 to 11 percent iso-
calamenediol, and 0 to 11 percent acorone.

Botanical Key and Description

Until a comprehensive worldwide analysis of
this genus is conducted with modern tech-
niques, we have merged the keys of Rést and
Thompson. We do not consider this a satisfac-
tory solution but only a momentary exigency.

1. Less than 19 air canals per 0.62 mm2 of the transverse section of leaf blades, midvein plus 1 to 5

additional veins equally raised above leaf surface

......................................... A. americanus

1a. More than 25 air canals per 0.62 mm2 of the transverse section of the leaf blades; midvein prominently
raised above leaf surface, other veins barely or notraised ............cooiiiiiiii i 2
2. 26to 51 air canals per 0.62 mm2 of the transverse section of the leafblades ..........................

2a. More than 71 air canals per 0.62 mm2 of the transverse section of the leafblades.....................
............. A. calamus var. angustatus Bess., Flora 17 (Beibl. 1): 30. 1834 (A. triqueter Turcz. Ex Schott).

A. americanus (Raf.) Raf.,, New Fl. 1:57. 1836

(A. calamus L.var. americanus Raf.) and

A. calamus L., Sp. pl. 324. 1753.

Native country: Sweet flag occurs around the
globe throughout northern regions of Asia,
Europe, and North America.

General habit: Sweet flag is an herbaceous
perennial to 1 m high.

Leaves: Leaves are 0.5 to 1 mlong, 0.7 to 2 cm
broad, borne on a rhizome.

Flowers: The leaf-like bract (spathe) subtends
the inflorescence (spadix) and is prolonged
30 to 80 cm beyond the spadix.

Fruits/seeds: The inflorescence is a thick and
fleshy spike, first appearing in late spring, 4
to 9 cm long, in fruit becoming 1.2 to 2 cm

thick.
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Agastache

ag-a-sta-ke
agastache

Family: Lamiaceae (Labiatae)

Growth form: short-lived herbaceous
perennial to about 3 feet (1 m) high

Hardiness: many hardy to Wisconsin and
Vermont (at least Zone 4)

Light: part shade to full sun

Water: does best in dry, well-drained soil

Soil: rich in organic matter, near pH 7.0

Propagation: seeds in spring

Culinary use: tea, substitute for French
tarragon, flowers in salads; not GRAS

Craft use: dried flowers, potpourri

Landscape use: edges of shaded areas,
mid-section of borders, bee plant

Agastache is derived from the Greek roots agan,
“very much,” and szachys, “spike,” referring to
the numerous flower spikes tightly packed with
whortls of brightly colored pink, violet, blue,
greenish yellow, or white flowers, reminiscent of
hyssop (Hyssopus officinalis). All Agastache spe-
cies are excellent ornamentals in the July garden
and provide good bee forage. The flowering

plants go very well with the silver-leaved species

Agastache

of mountain mint (Pycnanthemum), which
flower about the same time.

Most of the thirty species of Agastache at-
tract bees and produce abundant honey, but
four species are most often found in herb gar-
dens: A. foeniculum, A. mexicana, A. rugosa,
and A. scrophulariifolia. Many of the offerings
of ‘4. foeniculum” in the U.S. herb trade are ac-
tually 4. scrophulariifolia, and one commercial
seed listing, ‘Fragrant Delight’, is marketed as a
mixture of species but is primarily 4. scrophu-
lariifolia. Adding further confusion, experts
have found hybrids of 4. foeniculum x A. scro-
phulariifolia in the cultivated material.

Agastache foeniculum, A. rugosa, and A.
scrophulariifolia are generally stated to be anise-
scented, but the principal component of anise,
anethole, is not found in high amounts in 4ga-
stache. These plants might be more correctly
described as basil or French tarragon-scented.
Other scents revolve around peppermint and
pennyroyal. Harvest leaves early in the day dur-
ing a sunny, rain-free spell near flowering, then
dry the leaves. While the leaves of all three spe-
cies have been used as a substitute for French
tarragon or brewed into tea and the flowers
mixed in mesclun salads, no Agastache species
has GRAS status. However, the flowers dry
rather well, and both the leaves and flowers
make good additions to potpourri.

Agastache species need little more than partly
shaded to sunny, well-drained, acid to near-
neutral soil. The seeds (actually tiny nuts, or
nutlets) are most easily started by broadcasting;
established clumps readily reseed themselves,
often in tiny nooks and crannies. Alternatively,
seeds may be sown in the greenhouse with trans-
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plants in six to eight weeks. Clumps generally
last two to three years, becoming very woody at
the base and eventually dying out.

The two-spotted cucumber beetle is an occa-
sional pest in the garden, while green aphids may
be attracted to these plants in the greenhouse.

Agastache foeniculum
ag-a-sta-ké fe-nik-éw-lim
anise hyssop

Agastache foeniculum derived its scientific name
from its hay-like scent and its common name
from its anise-like scent, although today the
scent is more closely associated with basil or
French tarragon. Alternate common names are
blue giant hyssop, fennel giant hyssop, or fra-
grant giant hyssop. Attempts at commercial
cultivation in Finland found 22 to 55 pounds
(10 to 25 kg) dry, marketable drug per 1076
square feet (100 m2). Anise hyssop does not
perform well as far south as Zone 9 because of
the summer heat. The young, broad, dark green
leaves are often tinted purple, especially in cool
weather; the newly emerged leaves in spring are
usually a medium shade of purple that goes well
with spring bulbs. Flowers are commonly laven-

der-blue and borne above the purple-tinged

s

leaves, but a white-flowered form, ‘Alabaster’
(a.k.a. ‘Alba’), has pale green leaves.

Important chemistry: The principal con-
stituent of the essential oil of anise hyssop is
usually 21 to 97 percent estragole (methyl
chavicol), modified by trace to 20 percent ger-
macrene D, 0 to 43 percent limonene, and 0 to
9 percent (E)-ocimene, providing a scent remi-
niscent of French tarragon or basil. One form
has been reported with 29 percent gamma-cadi-
nene, 16 percent alpha-cadinol, 12 percent beta-
caryophyllene, and 11 percent spathulenol, pro-
viding a woody-floral odor. Another form has
been reported with 50 percent spathulenol and
18 percent bornyl acetate, providing a balsamic
odor. Still other forms have been reported with
27 to 37 percent isomenthone, 23 to 31 percent
pulegone, and 2 to 16 percent estragole, which
would be scented of peppermint-pennyroyal-
French tarragon and are probably hybrids with
A. scrophulariifolia.

i

Agastache mexicana
ag-a-sta-ké mék-se-ka-na
Mexican giant hyssop

Mexican giant hyssop is often identified as
“mosquito plant,” but we find no evidence, an-
ecdotal or otherwise, that this plant repels mos-
quitoes. To further add to the confusion, many
commercial sources of 4. mexicana germinate,
instead, to the French tarragon-scented 4.
foeniculum. The true Mexican giant hyssop is
usually scented of mint (although much unre-

ported chemical diversity undoubtedly exists in
this species) and hardy only in Zones 9 and 10,
although it can be grown as an annual else-
where. The flowers are usually a pale rosy pink
to near crimson; a rare white form has also been
reported. Flowering spikes can reach up to one
foot in favorable sites.

Important chemistry: The principal con-
stituents of the foliar essential oil are 14 to 73
percent menthone and 14 to 75 percent pule-
gone, providing a peppermint-pennyroyal odor.
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Agastache rugosa
ag-a-sta-keé ri-go-sa
Korean mint

Korean mint or wrinkled giant hyssop acquired
its Latin name from the rugose, or wrinkled,
leaves. The leaves of Korean mint are slightly
larger than those of anise hyssop. Korean mint
has rose to violet flowers and is otherwise simi-
lar to anise hyssop but slightly more tender. The
essential oil is anti-fungal against Trichophyton
species that cause tinea infections and has been
found to selectively inhibit the proliferation of
human cancer cells in vitro.

Important chemistry: As in anise hyssop,
the principal constituent of the essential oil
from the foliage is commonly 20 to 96 percent
estragole with 0 to 45 percent isomenthone and
4 to 12 percent limonene, but a variant has been
reported to contain 84 to 92 percent methyl
eugenol and only 2 to 6 percent estragole. This
latter variant is somewhat clove-scented in con-
trast to the French tarragon odor of the normal
plant. A plant from China has been reported
with 37 percent patchouliol and 12 percent
alpha-guaiene, providing a woody, patchouli-
like fragrance.

Agastache scrophulariifolia
ag-a-sta-ké skrof-G-la-re-i-fo-le-a
purple giant hyssop

Purple giant hyssop derives its specific name
from the resemblance to the leaves of the genus
Scrophularia. It is frequently cultivated in the

U.S. herb trade as A. foeniculum but can be dis-
tinguished by its minty scent vs. the French tar-

Botanical Key and Description

Key:

ragon scent of anise hyssop. Furthermore, the
leaves of purple giant hyssop are green, rather
than white, felty below as in anise hyssop.

Important chemistry: The essential oil of
purple giant hyssop contains 26 to 50 percent
isomenthone, 20 to 45 percent pulegone, and
11 to 16 percent limonene, providing a pepper-
mint-pennyroyal odor.

1. Stamens two pairs, lower pair ascending under the upper lip, the upper pair thrust down and exserted

between the lowerpair...........................

2. Corollatube 7 to 10 mm long; calyx teeth 1.5 to 2.5 mm long; floral bracts lance-shaped,

INCONSPICUOUS . v\vvtvite e e eiennenene,

............................................ A.rugosa

2a. Corolla tube mostly less than 7.5 mm long; calyx teeth 1 to 2 mm long; floral bracts egg-shaped,
tapering to the apex or pinched at the tip, more or less conspicuous but shorter than the calyces ... 3
3. Leaves white beneath, feltlike; calyx hairy, blue at least distally...................... A. foeniculum
3a. Leaves green beneath, not feltlike, calyx hairless, green, pale green or pink-tinged ................

................................... A. scrophulariifolia

1a. Stamens two pairs, parallel, both pairs exserted from thetube ......................ate. A. mexicana
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A. foeniculum (Pursh) Kuntze, Rev. gen. pl.
511. 1891 [A. anethiodora Nutt. ex Britt.,
Lophanthus anisatus (Nutt.) Benth.].

Native country: Anise hyssop is native to the
United States through Wisconsin, Minne-
sota, lowa, North and South Dakota, to
Wyoming and Colorado, and in Canada
from western Ontario to Alberta.

General habit: This shortlived perennial is an
erect herb coated with fine hairs, less than
1 m high.

Leaves: Leaves are opposite, egg-shaped or tri-
angular-egg-shaped, the median mostly 5 to
8 cm long, 3 to 5 cm broad, tapering to the
apex or somewhat pinched, rounded or tend-
ing to squared at the base, with sharp teeth;
white, feltlike below.

Flowers: Spikes are 4 to 8 cm broad at matur-
ity. Bracts are egg-shaped, pinched at the tip,
mostly shorter than the calyces, uniformly
coated with fine, spreading hairs, often
violet-tinged. Calyces are coated with fine
spreading hairs throughout, the tubes 5 to 7
mm long, the teeth narrowly triangular and
tapering to the apex, 1 to 2 mm long, always
violet-tipped except in albino forms. Corol-
las blue, the tubes 6.5 to 7.5 mm long,

Fruits/seeds: Nutlets are about 0.8 to 1.2 mm

long.

A. mexicana (Humb., Bonpl. & Kunth) Lint
& Epling, Amer. Midl. Nat. 33:227. 1945 [Brit-
tonastrum mexicanum (Humb., Bonpl. &
Kunth) Briq., Cedronella mexicana (Humb.,
Bonpl. & Kunth.) Benth., Gardoquia betoni-
coides Lindl.].
Native country: Mexican giant hyssop is a
shortlived perennial native to Mexico.
General habit: This short-lived perennial is an
erect, nearly smooth herb, 50 to 60 cm tall.
Leaves: Leaves opposite, lance-shaped or lance-

egg-shaped, the median mostly 4 to 6 cm
long, 1.5 to 2 cm broad, tapering to the apex,
rounded or somewhat squared at the base,
with sharp teeth.

Flowers: Spikes are 30 cm long and usually
about 3 cm broad. The calyces are mostly
green but more or less tinged with rose, the
tubes 6.5 to 11.5 mm long, coated with fine,
spreading hairs, the teeth narrowly triangu-
lar or triangular-lance-shaped (deltoid-
lanceolate), tapering to the apex, 2.4 to 4
mm long. The corollas are rose or crimson,
the tubes 19 to 27 mm long.

Fruits/seeds: Nutlets are 1.5 to 2 mm long,

A. rugosa (Fisch. & C. A. Mey.) Kuntze, Rev.
gen. pl. 2:511. 1891 (Lophanthus rugosus Fisch.
& C. A. Mey.).

Native country: Korean mint is native to
China, Japan, and Korea.

General habit: This shortlived perennial is an
erect, smooth or finely hairy herb, commonly
1 m tall.

Leaves: Leaves are opposite, egg-shaped, the
median mostly 6 to 8 cm broad, generally
pinched at the tip above the middle, mostly
heart-shaped at the base, but sometimes
rounded, with coarse, sharp teeth.

Flowers: Spikes are 5 to 10 cm long, mostly 1.5
to 2 cm broad. Bracts are lanceolate, thin,
and inconspicuous. Calyces have fine hairs
throughout, or smooth, tending to membra-
nous, and often colored rose or violet, or
white at the tips, the tubes 4 to 5 mm long
at flower expansion, increasing somewhat at
maturity, the mature teeth narrowly triangu-
lar, tapering to the apex, 1.5 to 2.5 mm long,
rarely 3 mm. The corollas are violet, pallid,
or rose, the tubes mostly 7 to 8 mm long, in-
frequently 10 mm.

Fruits/seeds: Nutlets are 2 mm long,
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A. scrophulariifolia (Willd.) Kuntze, Rev.

gen. pl. 2:511. 1891 (Hyssopus scrophulariifolia

Willd.).

Native country: Purple giant hyssop is native
to North America, from Ontario to South

sometimes rounded, with coarse, sharp
teeth.

Flowers: Spikes are 5 to 50 cm long, mostly 1.5
to 2 cm broad. Bracts are egg-shaped, sharply
pointed, hairless, tending to membranous

Dakota and South Carolina. and ofter colored at the margins, about as
General habit: This shortlived perennial is an long as the calyces. Calyces are smooth, whit-

erect, smooth or finely hairy herb, commonly ish or rose, the tubes 3 to S mm long at

1 m tall. flower expansion, the mature teeth narrowly
Leaves: Leaves are opposite, egg-shaped, the triangular, 2 mm long. The corollas are rose

median mostly 8 to 15 cm long, 3.5 to 7 cm or purple, the tubes mostly 6 to 7 mm long.

broad, generally pinched at the tip above the Fruits/seeds: Nutlets are 1.5 mm long.
middle, mostly heart-shaped at the base, but

S

Allium

il-é-im
allium
Family: Liliaceae characteristic that certainly epitomizes it. But
Growth form: herbaceous perennials who can imagine life without onions, garlics,
Hardiness: many hardy to Nova Scotia (at and scallions? Certainly not the breath-mint
least Zone 5) industry!
Light: full sun These vegetables and herbs have the power to
Water: moist and well drained turn plain cooking into the spectacular, and the
Soil: soil rich in organic matter, pH 4.5 to 7.5, glorious things alliums do when combined with
average 6.3 (A. ampeloprasum) other foods are revered around the world; in
Propagation: seeds or bulbils in spring, addition, some alliums have reputed medical
11,000 seeds per ounce (395/g) benefits as well. Most of the 700 species of A//i-
(A. ampeloprasum) um are also good garden ornamentals, while
Culinary use: almost all foods except desserts some, such as chives, function as both herb and
Craft use: dried bulbs or flower heads in ornamental.
wreaths The genus Allium consists of rhizomatous
Landscape use: front of perennial border or or bulbous plants, mostly perennial, that have
vegetable garden subbasal hollow leaves and flowers in a termi-

nal umbel that emerges from a membranous,
The Celtic a//, which translates as “pungent” or leafy cap.

“stinky,” supplied the original basis for the Latin

name of this genus, and it describes an aromatic
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Allium ampeloprasum
al-&-im dm-pél-6-pra-siim
elephant garlic

French: ail d'orient
German: Pferdknobloch

Elephant garlic is sometimes purchased as a
larger version of regular garlic (4. sativum), but
more than size differentiates the two. The sim-
pler chemical composition of elephant garlic
makes it milder than its smaller relative; it’s so
mild that it can be cooked and eaten as a vege-
table. It is also known as giant garlic, jumbo
garlic, great-headed garlic, or Mama La Salle’s
French garlic; the term elephant garlic may have
been first used by Luther Burbank in 1919. The
species also includes the pearl onion (4. ampelo-
prasum var. sectivum Lueder), ancestors of the
leek (A. porrum L.), and the kurrat (4. kurrar
Schweinf. ex K. Krause).

Few studies have been done on the medicinal
value of elephant garlic, but researchers in Thai-
land found that it had beneficial effects on cuta-
neous immunological function, protecting
against toxins.

Since elephant garlic is essentially sterile, it
is propagated from the cloves (bulbils) covered
with 1 to 4 inches (2.5 to 10 cm) of soil, 8 to 12
inches (20 to 30.5 cm) apart on raised rows.
Choose soil in full sun that is well drained with
a pH range between 6.5 to 7.0. The largest
cloves will produce the largest bulbs; cull out
the smallest cloves. Plant in the fall, fifteen to
seventy-five days before the first frost. Since ele-
phant garlic is shallow-rooted, irrigate to main-
tain even moisture; mulching may promote
rotting but will allow winter protection in
northern areas, and bulbs will be much larger
following mild winters.

Elephant garlic is a heavy feeder and benefits
from sidedressings of poultry or other manure.
The new bulb will divide into distinct cloves
around the time of flowering; flower stalks
should be removed at this time because they
divert energy from clove formation. About five
percent of the cloves may never form new bulbs,
but save them and replant. Bulbs are ready for
harvest two to three weeks after leaves start to
yellow. After bulbs are lifted, peel off one or
two of the outer leaves to expose clean bulbs,
trim off roots, then dry on a chicken-wire rack
in the shade for three to seven days. The tops
may also be left to braid bulbs together garlic-
style. Finish curingat 80 to 100°F for four to
six weeks or until the papery skin changes from
pure-white to off-white and becomes crisp.

Where the weather does not expose the
cloves to cold, they will sprout but fail to form
new bulbs. To remedy this situation, vernalize
the cloves by storing at 40 to 50°F between
summer harvest and fall planting, but storage
at less than 40°F (4.4°C) will produce mis-
shapen bulbs.

Nematodes and other pathogens peculiar to
alliums may multiply on the soil, so rotate to an-
other crop after the elephant garlic is harvested.
While few insects attack elephant garlic, it is
vulnerable to some diseases, such as white rot.

Important chemistry: By low-temperature
analysis (Si-HPLC), the oil of elephant garlic
contains 28 to 29 percent S-2-propenyl methane-
sulfinothioate and 9 to 11 percent (Z,2)-2,3-
dimethyl-1,4-butanedithial S,S-dioxide. By
conventional high-temperature analysis (GC/
MS), the oil of elephant garlic contains 55 per-
cent diallyl disulfide and 31 percent allyl methyl
disulfide.
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Allium fistulosum
il-é-um fis-téw-16-sim
Welsh onion, Japanese bunching onion

French: ciboule

German: Winterzwiebel, Schnittzwiebel

Italian: cipoletta

Spanish: ceboletta

Russian: pjesotshnyi luk, kitaiski luk, tatarka,
louka riezanets

Chinese: ts'ung, hiai, kiai, kiai-pe, chang fa

Japanese: negi

The Latin name fistulosum describes the hollow
green leaves. This is a versatile species with a
broad geographical cultivation across Europe
and Asia and hence many intergrading varieties,
all derived from the wild 4. altaicum Pall. The
smaller forms may be used for seasoningin a
manner similar to chives in salads, stews, soups,
or vegetable medleys; alternatively, the larger
forms may be consumed as vegetables (some-
times called “scallions,” which also refers to the
green tops of onions). In its native Southeast
Asia, the cultivars of 4. fistulosum can be sub-
jectively divided into two groups: (1) taai ts'ung
refers to the larger forms and (2) koo £sung (sta-
ble, or lasting, onion) includes the smaller
plants. Listed commercial seed lines of Japanese
bunching onion include ‘Evergreen’, ‘Evergreen
Long White’, Tshikuro’, Twatusuki’, ‘Kujuhoso’,
‘Nebuka' (‘He-shi-ko’ or Japanese Bunching’),
‘Prolific’, and “White Lisbon’. This species also
includes forms known as multiplier onion
(which proliferates bulbils in the inflorescence),
cibol, and stone leek.

Few studies have been done on Welsh onion,
but it has been found to be antioxidant due to
both the enzymes and a-tocopherol content.

The Japanese bunching onion or Welsh on-
ion is easily grown from seeds planted 6.5 mm
(% inch) deep in circum-neutral garden loam

high in nitrogen in early spring. Sow seeds in
rows 14 to 18 inches (36 to 46 cm) apart and
thin to 4 inches (10 cm) apart in each row. Al-
low the plants to grow to mature size the first
year. You may harvest by cutting or uprooting
as early as sixty days after planting, or, alterna-
tively, up to the second year after planting, In
the spring of the second year, transplant to
trenches 6 inches (15 cm) deep and fill with
garden soil to bleach the bases.

Japanese bunching onions are subject to at-
tack by downy mildew (Peronospora destructor),
purple blotch (Alternaria porri), and white rot
(Sclerotium cepivorum).

Important chemistry: By low-temperature
analysis (Si-HPLC), the oil of Japanese bunch-
ing onions consists of 33 percent S-1-propyl
1-propanesulfinothioate, 22 percent S-(2)-1-
propenyl methanesulfionthioate plus S-(E)-1-
propenyl methanesulfinothioate, and 11 per-
cent S-methyl 1-propanesulfinothioate. By
conventional high-temperature analysis (GC/

Allium fistulosum
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MS), the volatile component of Japanese bunch-
ing onion consists primarily of 4 to 65 percent
di-n-propyl disulfide, 7 to 53 percent 2-trideca-
none, trace to 16 percent 2,3-dihydro-2-octyl-

5-methylfuran-3-one, trace to 15 percent
methyl-n-propyl disulfide, and up to 13 percent
methyl propyl trisulfide.

Allium sativum
i_l—é—ﬁm sa-té-viim
garlic

French: ail commun
German: Knoblauch
Dutch: knoflook
Italian: ai, aglio
Spanish: ajo commdun
Portuguese: alho
Swedish: vitlok
Russian: tschesnok
Chinese: suan
Japanese: ninniku
Arabic: toum

The Latin name means “cultivated onion,”
while the common name is derived from the
Anglo-Saxon garleac, or “spear-leck.” Three bo-
tanical varieties are known, but many cultivars
show combinations of characteristics from two
or more varieties, and botanical classification
seems to offer little advantage.

The var. sativum (garlic), alias the “stinking
rose,” needs no introduction. Juvenal and Pliny
tell us mockingly that in Egypt garlic and on-
ion were esteemed as gods; the Egyptians took
their oaths upon them. Egyptian clay models of
garlic bulbs date to 3000 B.C.E., and actual
bulbs, dating to 1500 B.C.E., were found in the
tomb of Tutankhamun. When the Israelites
wandered in the desert, they recalled “the fish
which we did eat in Egypt for nought; the cu-
cumbers and melons, and the onions and the

garlic” (Numbers 11:5, compiled c. 900-750
B.C.E).

Since garlic is not native to the eastern Medi-
terranean (the ancestral species, 4. longicuspis
Regel, is native to south-central Asia, and a pop-
ulation of A. sativum with fertile pollen has
been located in central Asia), it must have been
one of the first cultivated plants. In addition,
because garlic is usually vegetatively propagated,
we may be consuming the exact ancient germ-
plasm that our ancestors presented upon their
tables with crusty bread and wine—an edible
antiquity!

The var. ophioscorodon is the serpent garlic or
rocambole, also known in French as rocambole,
in German as Rocambol, in Italian as aglio
d’India, in Chinese as ta suan, hu suan, or hu,
and in Russian as ispansky tschesnok. Serpent
garlic is similar to wild garlic in character and
flavor. The semi-wild taste, combined with easily
removed skins, makes serpent garlics popular
gourmet items. However, serpent garlics require
more management and skill in production. All
of the serpent garlics produce woody flower
stalks that produce not fertile flowers, but bul-
bils. Underground, around the central woody
stalk, a circle of four to fourteen cloves is pro-
duced. The var. pekinense, or Peking garlic,
called #4 suan in China, is apparently similar to
the serpent garlic and may be correctly classified
with it.

The presence of many clones that show com-
bined characteristics of all three varieties of A.
sativum indicates that these taxa may not be
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correct; they are maintained here because of
their frequent use.

Three cultivars of garlic grown extensively
in California are ‘California Early’, ‘California
Late’, and ‘Creole’ (‘American’). ‘California
Early’ produces the most abundant crop and is
less fussy about day length. “California Late’ is
the most popular variety around Gilroy, Cali-
fornia. ‘Creole’ (‘Mexican Pink’) is also not
daylength sensitive and is a major crop in Loui-
siana. ‘Chileno’ (‘Chilleno’), ‘Egyptian’, ‘Formo-
san’, and ‘Ttalian’ seem to do well in southern
and desert regions. ‘Silverskin’ is a name applied
to many strains of garlic with white sheathing.
‘German Red’” and “Valencia’ do well in the east-
ern United States, while ‘Susanville’ thrives on
the western coast. An Italian study found that
‘Paceco’ and ‘Campobello di Licata Bianco’ had
the highest levels of allicin. Further discussions
of garlic varieties are covered in the excellent
catalog of Filaree Farm (182 Conconcully Hwy,
Okanogan, WA 98840).

Intact garlic is odorless, but cellular disrup-
tion results in enzymatic breakdown and the
release of odorous compounds. The essential oil
is GRAS at 0.01 to 40 ppm.

Garlic is a mandatory ingredient of many
southern European and central Asian dishes.
Garlic is also effective against bacteria, stopping
their action or killing them, depending upon
the organism; fungus, especially yeast; internal
parasites such as worms and protozoa; insects;
and to some degree, nematodes. Garlic extracts
do not repel mosquitoes, but garlic oil is an ef-
fective repellent for sandflies and birds. Does
garlic have antithrombotic effects? Well, we
know that processed garlic (oil, dried, cooked,
etc.) has very little effect other than producing
bad breath. Looking at fresh garlic, the over-
whelming number of research papers show ben-
efits to the heart. One clinical trial conducted
at Stanford University, however, found no ef

fect of fresh garlic on low density lipoproteins
(LDL). Although this has received the most
press, it must be put in perspective of the other
potential cardiovascular benefits; more con-
trolled studies are needed. Allicin is a potent
blood thinner, dissolving blood clots. Garlic
also retards lipoprotein oxidation, reduces hepa-
toxicity from toxins, lowers blood sugar, reverses
tumor development, lowers blood pressure, re-
lieves asthmatic symptoms, and relieves flatu-
lence and abdominal distension. Garlic pro-
motes healing of warts and corns. The diallyl
sulfide in garlic offers protection against gastro-
intestinal cancer, but the mechanism may or
may not be by inhibiting Helicobacter pylori.
Refer to the selected references for the original
scientific reports, pro and con, on these claims.

Fresh garlic has the highest content of active
ingredients. Properly freeze-dried garlic is sec-
ond to fresh garlic in activity, but further pro-
cessing (encapsulating with soybean oil and so
on) further lowers the active ingredients, and
tests of commercial products show considerable
variation from pill to pill and from batch to
batch. The active principles are completely
eliminated in deodorized products. Studies in
the references that show garlic to be ineffective
usually used commercially processed material,
not fresh garlic.

Few negative effects, other than occupational
asthma, contact dermatitis with prolonged
handling, some gastrointestinal reactions in
sensitive individuals, and bad breath have been
confirmed for garlic. Bad breath from garlic pri-
marily results from tiny pieces remaining on
the teeth and gums; vigorous brushing, mouth-
wash, fresh lemon juice, and chewing parsley
have been recommended but never fully tested.
Milk or milk components will reduce the odor
of garlic. Confirmed garlic lovers will also find
their body odor altered by garlic consumption;
little is recommended for this problem other
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than (1) don’t sweat, (2) keep your mouth shut,
and (3) choose your friends wisely.

Selections of Allium sativum are generally
sterile and are propagated from the cloves (the
cloves, or bulbils, are often called “seed,” while
the entire bulbs are called “sets”) covered
(pointed ends up) with 1 to 2 inches (2.5t0 5
cm) of soil and planted 3 to 6 inches (8 to 15
cm) apart and 12 to 32 inches (30.5 to 80 cm)
between rows in fall three to four weeks before
the ground freezes in well-drained, highly or-
ganic loam with a slightly acid pH (6.5 to 6.7);
a position in full sun is necessary.

Planting recommendations for the eastern
United States, on a per-acre basis, include 1,375
pounds (624 kg), or 10,400 bulbs, planted 4
inches (10 cm) apart and 18 inches (45.7 cm)
between rows, assuming each bulb weighs 2
ounces and only the six to eight largest cloves of
each bulb are used. To best avoid disease build-
up, plant in soil where onions have not been
grown in the past five years.

Garlic yields in California are highest when
100 to 200 pounds nitrogen per acre is applied
at planting (112 to 114 kg/ha). In the east, ade-
quate yields may be achieved with the applica-
tion of 35 to 60 pounds per acre (39 to 67 kg/
ha) in the fall, and another 20 pounds per acre
(22 kg/ha) applied once or twice in the spring,
Rotation of land with legumes may help to re-
duce these inputs of nitrogen. Soils low in sul-
fur will also benefit from 2.2 pounds sulfur per
acre (5 kg/ha), while soils low in phosphorus
will benefit from the application of 235 pounds
per acre (263 kg/ha.).

Home gardeners should add 2 to 3 pounds
(0.9 to 1.4 kg) of a common 5-10-5 fertilizer or
its equivalent to every 100 square feet (9 square
meters) of garden area. Distribute 1 pound (0.5
kg) of the same fertilizer along a 50-foot (15 m)
row as a sidedressing. Since the largest cloves
will produce the largest bulbs, cull out the small-

est cloves. Mulch lightly with straw for winter
protection, increased yields, and suppression

of weeds. Studies done in Illinois showed that
black plastic mulch produced greater market-
able weights and bulb diameters than bare soil
or a wheat straw mulch treatment. Garlic cloves
may also be planted in spring six weeks before
the last frost, but the resulting bulbs will not be
as large as those sown in autumn.

Temperature and day length are extremely
important in garlic production. Garlic requires
temperatures below 40°F (4.4°C) for six to
eight weeks to vernalize the plant. Once vernal-
ized, the plant initiates bulbing when the day
length reaches approximately thirteen hours
and soil temperatures are above 60°F (15.6°C).
Prolonged temperatures below 32°F (0°C) cause
rough-shaped bulbs and small axillary cloves.
Temperatures above 80°F (26.8°C) speed up
bulb formation under favorable day length.
Warm temperatures continuously above 60°F
(15.6°C) and/or days with fewer than twelve
hours daylight prevent bulbs from forming,

Maintain even moisture during the growing
season, using a mulch if possible. Irrigation
should be adequate to moisten the soil to a
depth of 12 to 18 inches (30.5 to 45.7 cm) for
proper bulb development. While moisture is
critical as the bulb develops from late May until
July, withhold additional water two to three
weeks before harvest. Vegetative growth is great-
est around 61°F (16°C) in short days, while
bulbs are formed and enlarged in long days with
temperatures above 68°F (20°C).

The flowering stalks of garlic should be re-
moved to assure energy focus on the bulb; flow-
ering stalks may be finely chopped and used for
salads and garlic butter. The bulbs are ready to
harvest when the leaves turn yellow, weaken,
and fall over. As a second test of harvest readi-
ness, inspect the leaves at the soil level near the
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bulb; they turn from a succulent, fleshy texture
to a dry, papery sheath at harvest time.

Once the bulbs are lifted, peel off one or two
of the outer leaves to expose the clean bulb and
trim off roots. If you wish to braid the tops,
leave them on and do so while they are some-
what dry but remain pliable. Dry in a shady
place with a relative humidity of 60 to 70 per-
cent and temperatures of 60 to 70°F (15.6 to
21.0°C); allow a week or two for drying.
Chicken-wire racks work well for drying. Fin-
ish curing at 80 to 100°F for four to six weeks
or until the papery skin changes from pure-
white to off-white and becomes crisp.

Prolonged storage of garlic at 39°F (4°C) and
above and at humidities greater than 70 percent
will lead to high losses due to sprouting and
mold, respectively. Optimum storage conditions
for garlic are eight to ten days at 68 to 86°F (20
to 30°C), followed by temperature reduction
to 32°F (0°C) and maintenance at 32+0.9°F
(0+0.5°C) and relative humidity of 65 to 70
percent with permanent air circulation. Under
these conditions, storage life is 130 to 220 days,
depending on cultivar type and cultivation
practices. Garlic may also be dehydrated at a
maximum temperature of 140°F (60°C).

In general, 2.2 pounds (1 kg) of planted gar-
lic yields 11 to 15 pounds (5 to 7 kg) harvested.
Yields reflect the garlic variety used, soil quality,
moisture, nutrition, weed competition, and
planting density. Good gatlic yields in Califor-
nia (with denser populations of plants) are 10
tons per acre (22,417 kg/ha) for dehydrator gar-
lic and 7 tons per acre (19,054 kg/ha) for fresh-
market garlic.

Grade standards for garlic include “USDA
No. 1” and “unclassified.” USDA No. 1 consists
of garlic of similar varietal characteristics with
mature, compact, plump cloves free from mold,
dirt, sunburn stains, cuts, sprouts, roots, in-

sects, or other mechanical damage. An unclassi-
fied grade does not meet USDA No. 1.

Reductions in yields may indicate the pres-
ence of viruses, particularly onion yellow dwarf
virus, and virus-free stock should be sought.
The most damaging pest in commercially
grown garlic in America is the stem and bulb
nematode (Ditylenchus dipsaci), followed by
onion thrips (7hrips tabaci). Army worms,
wireworms, and the onion maggot (Hylemya
antiqua) are minor pests. Gatlic is subject to
attacks of downy mildew (Peronospora destruc-
tor), basal or bottom rot (Fusarium oxysporum),
clove rot (Penicillium corymbiferum), white rot
(Sclerotium cepivorum), onion smut (Urocystis
magica), neck rot (Botrytis allii), and pink root
(Pyrenochaeta terrestris). The crop of gatlic in
California has been particularly beset with gar-
lic rust (Puccinia allii), and the most environ-
mentally friendly solution has been selection of
resistant cultivars. Stored bulbs may be attacked
by the eriophyid mite (Aceria tulipae). Gophers
are also reputed to like garlic.

The information just supplied for garlic also
generally applies to rocambole.

California, especially the area centered
around Gilroy, leads in the domestic produc-
tion of fresh and dehydrated garlic. Dehydrated
garlic is also imported, mainly from Taiwan
and mainland China.

Important chemistry: By low-temperature
analysis (Si-HPLC), the oil of garlic contains 59
to 89 percent S-2-propenyl 2-propene-1-sulfino-
thioate and 3 to 27 percent S-propenyl methane
sulfinothioate. By conventional high-temper-
ature analysis (GC/MS), garlic oil contains of
30 to 74 percent diallyl disulfide, 2 to 61 per-
cent allyl methyl trisulfide, 6 to 42 percent dial-
lyl trisulfide, trace to 33 percent allyl methyl di-
sulfide, trace to 32 percent diallyl sulfide, and
trace to 10 percent dimethyl trisulfide. Diallyl
disulfide is formed from allicin (2-propenyl 2-
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propencthiosulfinate, up to 0.4 percent of fresh
bulbs), which, in turn, is formed from odorless,
sulfur-containing amino acid alliin (S-(2-pro-
penyl)-L-cysteine S-oxide, 0.9 percent of fresh
bulbs) by the enzyme alliinase upon crushing or
bruising the bulb. (£) and (Z)-ajoene [(E)- and
(2)-4,5,9-trithiadodeca-1,6,11-triene-9-oxide]

are also formed by self-condensation of allicin.
The major components in human breath after
ingestion of garlic are 2-propene-1-thiol and di-
allyl disulfide. The principal lacrimatory (tear-
causing) factor of onion, (Z)-propanethiol S-
oxide, is absent from garlic.

Allium schoenoprasum
il-&-tim ské-no-pra-sim
chives

French: ciboulette

German: Schnittlauch

Dutch: bieslook

Italian: erba cipollina, aglio di serpe
Spanish: cebolleta, cebollino
Portuguese: ceboletas de Franga, cebolinha
Swedish: grdslék

Russian: luk-rezanyets

Chinese: hsia-ye-ts'ung

Japanese: asatsuki

Arabic: basal

The marriage of chives from the Old World
and potatoes from the New World was truly
inspired. Baked potatoes with sour cream and
chives is a standard offering in American res-
taurants, although cut onion or Japanese bunch-
ing onion tops are sometimes substituted for
chives. Pennsylvania German potato salad is in-
complete without chives. The leaves of chives
are used for soups, salads, and vegetable dishes.
The edible colored blossoms may be pickled in
vinegar. Chives are considered GRAS (Gener-
ally Recognized As Safe) by the U.S. Food and
Drug Administration.

The Latin name schoenoprasum was derived
from the Greek name for leek, while chive is an
English corruption of the Latin cepa, or onion.

“Large” chives, called Alpenschnittlanch in
Germany, have been separated as var. alpinum
Gaudin, but these garden forms cannot be reli-
ably associated with wild material. Both the
wild and garden plants have hybridized; large
chives have double the normal number of chro-
mosomes of the normal or “fine” chives. One
botanical form (f albiflorum DalL.) is listed
with white flowers, and a selected form (by
Mark McDonough) is ‘Corsican White’. Other
chives cultivars include ‘Grosser Riesen’, ‘Mittel-
grosser Schnittlauch’, ‘Feiner Schnittlauch’,

Allium schoenoprasum
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and ‘Forescate’, which has pink flowers. A culti-
var of large chives is ‘Fruhlau’.

Chives grow easily in full sun in a moist,
near-neutral garden loam. Chives may be grown
from seeds, and clumps should be divided every
three or four years. Chives’ native habitat is
stream banks and damp meadows; the herb will
not withstand prolonged drought. Topdressings
of nitrogen at 45 pounds per acre (50 kg/ha)
should be given during the season according to
the vigor of the crop and level of production re-
quired. One study in sandy soil in Florida
found that topdressings of 14 to 28 pounds per
acre (16 to 31 kg/ha) per week of each nitrogen
and potassium oxide in liquid fertilizer is a de-
sirable range of fertilization; much higher rates,
above 56 pounds, result in yield reduction and
excess fertilizer accumulation. Organic mulch
improves the yields, and grass straw is particu-
larly recommended.

At home, harvest chives as needed, taking
the outside leaves first rather than shearing the
entire plant. One study in Germany found that
the base and center were “juicier and crisper,”
while the tips were “strawy/fibrous and drier.”

In commercial production, where this is not
feasible, the entire clump of plants is cut 2
inches (5 cm) above the ground, but the clump
regenerates only after several weeks, and then
with very tender new growth. Cutting also
encourages new bulbets and discourages flower-
ing. Chives may also be forced for winter con-
sumption.

For storage, chives may be freeze-dried;
those that are fast-frozen under low pressure
(0.1 mm Hg) are superior to those slow-frozen
and dehydrated under higher pressure (1.5 mm
Hg). Chives are subject to attack by downy mil-
dew (Peronospora destructor) and onion smut
(Urocystis magica).

Important chemistry: By low-temperature
analysis (Si-HPLC), the oil of chives contains
58 percent S-1-propyl 1-propanesulfinothioate,
16 percent S-n-propyl (E)-propenesulfinothio-
ate, and 15 percent S-propyl methanesulfino-
thioate. By conventional high-temperature
analysis (GC/MS), the oil of chives contains
primarily of 8 to 65 percent di-n-propyl disul-
fide and up to 23 percent methyl-n-propyl
disulfide.

Allium tricoccum
jl-é-um tri-c6-kim
ramps

If you are unfamiliar with ramps, the name pik-
wute sikakushia (“the skunk”) of the midwest-
ern Menominee Indians says it all. According
to legend, Shikako was once a favorite ramps-
gathering place in rich woodlands near the
southern end of Lake Michigan; ergo, Chicago.
Ramps are a potent substitute for garlic, and as
one of the first wild edibles to appear in spring,
they are truly a spring tonic. Ramps festivals,
where they are fried and served with ham,

beans, cornbread, and greens, are a popular rite
of spring in the Appalachians. Ramps omelettes
and ramps with morels are also delicious.

The name “ramps” can be traced to early
English dialects that survived in the semi-
isolated communities of the Appalachians; the
word was derived from the European “ram-
soms” (properly A. ursinum L.). Ramps are dis-
tinctive in that they bear a broad, flat leaf that
disappears by flowering time in midsummer.
While usually harvested from the wild, ramps
may be cultivated in partial shade in a well-
drained but moist soil rich in leafmold. Seed
germination can take up 18 months, so bulbs,
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transplanted September to March, are recom-
mended for the beginner. Plant bulbs 3 inches
deep and 4 to 6 inches apart, keeping just the
tip of the bulb above the surface of the soil.
Mulch the bed with 2 to 3 inches of leaf litter.
When harvesting, take 5 to 10 percent but no

more than 15 percent of the ramps. Harvesting
should be carefully done with a handheld ramp
“digger” tool, similar to a mattock. Ramps have
no GRAS (Generally Recognized As Safe)
status from the U.S. Food and Drug Adminis-
tration.

Important chemistry: Analysis of super-
critical fluid extracts (SFE) of frozen ramps ana-
lyzed by LC-APCI-MS (liquid chromatography-
atmospheric pressure chemical ionization-mass
spectrometry) revealed 26.7 percent allicin, 2 to
25 percent methanesulfinothioic acid S-(E)-1-
propenyl ester/methanesulfinothioic acid/
methanesulfinothioic acid S-(Z)-1-propenyl
ester/(E)-1-propenesulfinothioic acid S-methyl
ester, 7 to 34 percent methanesulfinothioic acid
S-2-propenyl ester/2-propene-1-sulfinothioic
acid S-methyl ester, trace to 17 percent methane-
sulfinothioic acid S-methyl ester, 8 to 29 per-
cent 2-propene-1-sulfinothioic acid S-(E)-1-
propenyl ester/2-propene-1-sulfinothioic acid
S-(Z)- 1-propenyl ester/(E)-1-propenesulfino-
thioic acid S-2-propenyl ester, and related
compounds.

Allium tuberosum
l-é-im ti-bé-ro-sim
garlic chives, Chinese chives, Oriental chives

Russian: kitaiski tschesnok
Chinese:jiu

Japanese: nira-negi
Javanese: puchai, pootjaj

Just as Europeans are devoted to European
chives (A. schoenaprasum), the Chinese prefer
their own 4. tuberosum. The flat-leaved garlic
chives is native to eastern Asia, and the Chinese
have a number of names for this plant: jix cai

(green garlic chives), jiu huang (blanched garlic
chives), gow choy, cuchay, or kiu-tsai.

Versatile garlic chives may be used in a man-
ner similar to chives, onions, or garlic, but the
taste is most similar to a delicate garlic. Add
garlic chives only during the last minutes of
cooking to avoid stringiness. The buds and blos-
soms are also edible and may be pickled in vine-
gar. Garlic chives have no GRAS (Generally
Recognized As Safe) status from the U.S. Food
and Drug Administration.

While gatlic chives may enliven a stir-fry,
they are sometimes unwanted in the garden.
The prolific seeds seem to sprout everywhere,
and kneeling on a clump of garlic chives sur-
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prises both the senses and the laundry bill.
Dead-heading, or removal of the blossoms be-
fore seed-set, can be practiced, but because indi-
vidual clumps are often shortlived, some seeds
may be allowed to form.

The traditional Chinese method of growing
garlic chives is direct sowing of fresh seeds into
beds 3 feet by 15 feet (1 X S m) in 4-inch (10
cm) deep drills as soon as the ground can be
worked in the spring. Faster and more even ger-
mination results from pre-germinated seed: (1)
soak seeds overnight in warm water, (2) strain
off water, (3) wrap in clean wet cloth, (4) place
them at 65 to 76°F (18 to 25°C) for four to five
days, (5) sow, and (6) cover with a thin layer
of straw. The following spring, transplant in
clumps of twenty to thirty seedlings 4 to 6
inches (10 to 15 cm) apart in rows 20 inches
(51 cm) apart.

The range of optimum temperature for
growth of Korean germplasm is between 68°F

Botanical Key and Description

Key:

1. Leavescylindricaland hollow.....................
2. Naked flowering stems inflated................
2a. Naked flowering stems notinflated............

l1a. Leavesflat,nothollow.....................o.o...

(20°C) and 77°F (25°C). Leaves can be har-
vested the second year, with three harvests per
season. After the third or fourth year, the chives
plants deteriorate.

In China, the leaves are commonly blanched
under clay “chimney pots” and topdressed with
%5 to 2 inches (1.5 to 5 cm) sand to produce deli-
cately flavored yellow leaves. A well-grown
clump can yield over 8 pounds (4 kg) of chives
per year. Garlic chives may also be forced for
winter production.

Important chemistry: By low-temperature
analysis (Si-HPLC), the oil of garlic chives
consists of 72 percent S-methyl methanesul-
finothioate and 13 percent S-2-propenyl meth-
anesulfinothioate. By conventional high-
temperature analysis (GC/MS), the volatile
component of garlic chives consists primarily
of 5 to 57 percent methyl allyl disulfide, 7 to 39
percent dimethyl disulfide, and 6 to 27 percent
dimethyl trisulfide.

3. Bulb consisting of 1 to 60 bulbils enclosed within a common membrane; flowers often displaced

by BUIbIls . ... e 4

4. Convex inflorescence with youngest flowers in center (umbel) 2.5 to 5 cm in diameter, flowers
mostly abortive, bulbils frequent........ ... A. sativum

4a. Convex inflorescence with youngest flowers in center (umbel) 5 to 9 cm in diameter, some

fertile seed set, bulbilsinfrequent.............cooiiiiiiiiii i A. ampeloprasum

3a. Bulb consisting of 1 to 3 bulbils enclosed within a common membrane; flowers not displaced by
DUIDIIS . L. e 5
5. Leaves3t0 9 M Wide. .. ...iu ittt e e A. tricoccum

5a. Leaves 2 t0 G MM WIAE . ..iuit ittt ettt e ettt e it A. tuberosum
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A. ampeloprasum L., Sp. pl. 294. 1753.

Native country: A. ampeloprasum is native to
southern and western Europe.

General habit: Elephant garlic is a perennial
herb reaching to 1.5 m when flowering,

Leaves: Each bulb bears four to ten flat, keeled
leaves with rough margins, 50 cm x 5 to 40
cm, sheathing one-third to one-half of the
stem.

Flowers: The pink to purple-red (usually sterile)
flowers are borne on a dense convex inflores-
cence with the youngest flowers in the center
5 to 9 cm in diameter, subtended by a decid-
uous scape 4 to 11.5 cm on a bract (scape).

Bulbs: Bulbs are 2 to 6 cm in diameter; outer
tunics are membranous covering eight to
fourteen yellowish cloves (bulbils).

A. fistulosum L., Sp. pl. 301. 1753.

This cultivated species is derived from the wild

A. altaicum Pall. Many botanical varieties have

been described but not thoroughly compared.

Native country: Welsh onion or Japanese
bunching onion is unknown in a wild state
but originated in eastern Asia, where it is

Allium tuberosum

widely cultivated. It is cultivated as a vegeta-
ble/herb in Europe and found as an occa-
sional escape.

General habit: Japanese bunching onion is a
perennial herb reaching to 12 to 70 cm when
flowering.

Leaves: The two to six completely hollow, terete
leaves are 6 to 30 cm X S to 15 mm wide, cir-
cular in cross section, smooth, upright, and
shorter than or as long as the scape.

Flowers: The whitish flowers are borne in a
dense convex inflorescence with the young-
est flowers in the center, 1.5 to S cm in diam-
eter, subtended by a 1 to 2 ¢m spathe on an
inflated bract.

Bulbs: The bulbous base is cylindrical, 1 to 2.5
cm in diameter, attached to a short rhizome;
the membranous outer tunics are at first
white, later brown.

A. sativum L., Sp. pl. 296. 1753.

Native country: 4. sativum probably origin-
ated from A. longicuspis Regel of south-cen-
tral Asia and spread with nomadic tribes.

General habit: Garlic is a perennial herb grow-
ing 25 to 200 cm high.

Leaves: Garlic bears six to twelve leaves, circu-
lar in cross-section, which are up to 60 cm
long x 12 to 30 mm wide, linear, flat, and
keeled. The leaves sheath the lower one-half
of the naked flower stem.

Flowers: The few pinkish flowers are often ster-
ile and replaced by bulbils in a dense, convex
inflorescence with the youngest flowers in
the center and measuring 2.5 to 5 cm in di-
ameter. The flowers are subtended by a bract
up to 9% inches (25 cm) long on a scape 25
t0 200 cm high.

Bulbs: The bulbs are 3 to 6 cm in diameter and
have five to sixty bulbils, or cloves, all en-
closed within a silky white or pink membra-
nous tunic.
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Key:

1. Leaves narrowly linear, under 2 cm wide, narrowing upward. .........c.oiiiii i 2
2. Leaves somewhat keeled, rough on the edges; naked flowering stem before blooming mostly

upright; bulbils uniformlylong ................

.......................................... var. sativum

2a. Leaves flat, not rough, smooth on the edges; naked flowering stem before blooming crooked or

coiled worm-like; bulbils uniformly round......

...... var. ophioscordon (Link) Doll, Rhein Fl. 197. 1843.

1a. Leaves broadly linear, over 2 cm wide, limp, more or less twisted together, later almost falling on the
ground. ... var. pekinense (Prikh.) Maek. apud Makino, lll. Fl. Japan. 748. 1954.

A. schoenoprasum L., Sp. pl. 301. 1753.

Native country: Chives are native to northern

regions of Europe, Asia, and North America.

General habit: 4. schoenoprasum is a perennial
herb 5 to 61 ¢cm high. The morphology is
diverse and encompasses at least three sub-
species.

Leaves: Chives bear one or two hollow leaves,
circular in cross-section, up to 35 cm X 1 to
6 mm, sheathing the lower one-third of the
stem.

Key:

Flowers: The lilac to rose flowers are borne in
an convex inflorescence with the youngest
in the center, 1.5 to S cm in diameter, sub-
tended by a bract up to 1.5 cm long on a
naked flowering stem.

Bulbs: The bulbous bases are %16 to % inch (0.5
to 1 cm) in diameter and form firm tufts; the
outer tunics are membranous, sometimes
splitting into leathery strips.

1. Umbel hemispherical, globose, or fasciculate; tepals lanceolate, acute ..ot 2

2. Umbel globose or hemispherical; pedicels two or three times shorter than the perianth ..............

............................... subsp. schoenoprasum

2a. Umbel arranged in a tight bundle, 1.5 to 2 cm in diameter; pedicels equal or shorter than the
perianth; style equal or slightly longer thanthetepals......... ...t
............... subsp. latiorifolium (Pau) Rivas Martinez et al., Opusc. Bot. Pharm. Complut. 2:103, 1986.

1a. Umbel globose; tepals broad-lanceolate, obtuse

.................... subsp. orosiae Montserrat, Soc. Ech. PI. Vasc. Eur. Occid. Bassin Medit. Bull. 19:110, 1984.

A. tricoccum Solander in Aiton, Hort. kew.

(ed. 1) 1:428, 1789.

Native country: Ramps are native to North
America from Nova Scotia to Georgia, west
to the eastern Dakotas.

General habit: 4. tricoccum is a perennial herb
15 to 40 cm high when flowering.

Leaves: Ramps bear two or three fleshy, flat
leaves, widest in the center with the two
ends equal or lance-shaped with narrowed
base leaves, 15 to 40 X 3 to 9 cm.

Flowers: When the leaves turn yellow, the 20
to 60 cream-colored flowers are borne in a
hemispherical convex inflorescence with the
youngest flowers in the center, subtended by
a bract about as long as the inflorescence on
a naked flowering stem; both scapes and
bracts are red.

Bulbs: The bulbs are slenderly ovoid, 4 to 6 x
1.5 to 3 c¢m, forming a crown on a rhizoma-
tous base; the tunic is fleshy.
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A. tuberosum Rottler ex Spreng,, Syst. Veg.

2:38, 1825 (A. odorum auct.).

Native country: Garlic chives are native to
eastern Asia.

General habit: A. tuberosum is a perennial
herb 30 to 45 cm high when flowering.

Leaves: Garlic chives bear 2 to 5 flat leaves,
25 cm X 2 to 6 mm.

Flowers: The many fragrant flowers are white
with a brownish or greenish nerve and borne
in a convex inflorescence with the youngest
flowers in the center subtended by a bract,
4t05x 2 mm.

Bulbs: One to three bulbs are clustered to-
gether and attached to a horizontal rhizome;
tunics are brownish.

S

Aloysia citriodora

3-16-is-é-a si-tri-0-dor-3a
lemon verbena

Family: Verbenaceae

Growth form: shrub to 8 feet (2.4 m)

Hardiness: coastal North Carolina (Zone 8)
with protection

Light: full sun

Water: moist but not constantly wet

Soil: friable and porous

Propagation: cuttings in summer

Culinary use: teas and desserts

Craft use: potpourri

Landscape use: container plant or protected
next to house; may be pruned into
standards

French: verbein citronelle, verbein odorante
German: Zitronenkraut, Punschkraut
Italian: erba Luisa, limoncina, cedrina
Spanish: cedrdn, yerba Luisa

Lemon verbena was very popular with Victorian
ladies, who tucked sprigs into hankies or floated
them in finger bowls, or simply rubbed the herb
on their necks for its refreshing scent. Lemon
verbena is a shrub with arching stems and nar-
row, pointed, pale green leaves in whotls of three

or four. The tiny, almost scentless, pale pink or
white flowers appear from April to August.

The Latin name of the genus was published
by Palau in 1784 to honor Maria Luisa, Prin-
cess of Parma, wife of King Charles IV of Spain;
the specific epithet refers to the delicious lem-
ony odor of the leaves (the original publication
of Palau was Aloysia citrodora, but the Interna-

Aloysia citriodora i/ }
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tional Code of Botanical Nomenclature allows
this to be treated as a spelling error). The genus
includes thirty-seven species of the Americas.

Lemon verbena, or verbena, is considered
one of the best lemon-scented herbs. It is culti-
vated for its essential oil, concrete, and absolute
in France, Algeria, and Morocco. The leaves are
prized for tea or as a flavoring in food, especially
desserts. Leaves or oil of lemon verbena add a
superb lemon fragrance to potpourri and sa-
chets. Oil of verbena was once widely used in
fragrance compositions, but the presence of up
to more than 1 percent (Z)- and (E)-isocitral
(artifacts of steam distillation) produces photo-
sensitization of skin, so concrétes and absolutes
are preferred in perfumery. Extracts and tinc-
tures of verbena are also used in the formulation
of liqueurs, and the liquid extract has GRAS
status. Lemon verbena oil is also somewhat anti-
fungal. The leaves are antioxidant and may be
effective as a digestive aid. Japanese researchers
identified acetoside (verbascoside) as a pain-
relieving principle in alcoholic extracts of the
herb. Mexican researchers have documented the
antidiarrhoeal activity of lemon verbena oil as
due to one minor compound, nonanal.

Lemon verbena is marginally hardy in Zone
8; at this extreme of its hardiness it should be
protected from excessive frost and wind; it’s
best to plant it along a south wall. For added
winter protection, it may also be cut back and
mulched with straw. Most gardeners, however,
treat lemon verbena as a tender perennial and
grow it as a potted plant that can be wintered in
the house or in a cool greenhouse.

Lemon verbena prefers a near-neutral garden
loam and full sun if grown outside, but pot cul-
ture demands a very friable, porous soil; a peat/
perlite mixture with water-soluble fertilizer
works well, but heavy, wet soils spell its death.
In a cool greenhouse during the winter, lemon
verbena often drops its leaves and appears dead,

but leaves typically reappear when the tempera-
ture and day length increase. Plants grown dur-
ing winter with supplemental light to extend
the day to twelve hours remain evergreen, con-
tinue to grow, and produce flowers in the spring.
Plants should be pruned to maintain a bushy
appearance and may be successfully grown as
standards.

Lemon verbena is best propagated by cut-
tings from new growth, although it may also be
grown from layers or seeds (in cooler climates,
seeds do not always fully ripen). Lemon verbena
is highly susceptible to spider mites and white-
flies, particularly under hot, dry conditions.

Important chemistry: The essential oil of
typical lemon verbena consists of 11 to 38 per-
cent geranial, 6 to 30 percent neral, and 4 to
23 percent limonene, providing a rich lemony
odor. The geranial + neral (citral) content is
highest in November to December in Chile.
Oil from plants cultivated in Argentina re-
vealed 37 percent myrcenone, 13 percent alpha-
thujone, and 9 percent lippifoli-1(6)-en-5-one
with a citrusy tansy odor, while plants culti-
vated in Morocco had 12 percent 1,8-cineole
and 10 percent geranial and a lemony eucalyp-
tus odor. Two other forms from Argentina had
either 40 percent limonene and 22 percent citro-
nellal or 73 percent beta-thujone. The oil of the
flowers from plants cultivated in Argentina is
rich in 31 percent myrcenone and 17 percent
alpha-thujone. The major flavonoid from the
leaves is luteolin 7-diglucuronide.

Botanical Description

A. citriodora Palau, Bot. Parte Prict. Bot.

1:768. 1784 [Lippia citriodora Kunth in Humb.

& Bonpl., 4. triphylla (UHér.) Britton, L.

triphylla (UHér.) Kuntze).

Native country: Lemon verbena is native to
Argentina.
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General habit: Lemon verbena grows as a
shrub or small tree, 1 to 2.5 m high.

Leaves: Leaves are lance-shaped, 3.5 to 7.5 cm
by 1 to 1.5 cm, in whortls of three or four,
short-stalked, smooth, and densely covered
beneath with lemon-scented oil glands.

Flowers: Appearing in very late fall, the flowers
are white, pink, or pale lilac, 6 mm long in
axillary or terminal compound inflores-
cences with the younger flowers at the apex.

Fruits/seeds: The fruit is dry, becoming two
separate nutlets.

Anethum graveolens

a-né-thium gra-vé-6-lénz
dill

Family: Apiaceae (Umbelliferae)

Growth form: annual to 20 inches (50 cm, A.
graveolens) or 40 inches (100 cm, A. sowa)

Hardiness: seedlings can withstand minor
frost

Light: full sun

Water: moist but not constantly wet

Soil: light, pH 5.0 to 8.2, average 6.5 (A.
graveolens)

Propagation: seeds in spring, 27,000 seeds
per ounce (952/g)

Culinary use: vinegars, pickles, baked goods,
and so on

Craft use: none

Landscape use: short-lived; use at rear of
border, best in vegetable plot

French: aneth

German: Dill, Indische Dille
Dutch: dille, iundische dil
Italian: aneto puzzolente
Spanish: éneldo, anega
Portuguese: endro, aneto
Swedish: dill

Russian: ukrop

Chinese: shih lo
Japanese: diru

Arabic: shibith
Hindi: sowa
Sanskrit: satapushpi

Dill has been cultivated since at least 400 B.
C.E. and is mentioned in the New Testament
(Matthew 23:23) in Christ’s sevenfold condem-
nation of the Pharisees: “Woe unto you, scribes
and Pharisees, hypocrites! for ye pay tithe of
mint and dill [incorrectly translated as anise in
the King James version of 1611] and cumin, and

Anethum graveolens
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have omitted the weightier matters of the law,
judgment, mercy, and faith.”

Dill’s uses range from flavoring to medicine
and witchcraft, yet the herb is considered rather
lowly and unexciting today: “An herb without
glitz,” as cookbook author Carolyn Dille has
described it.

Dill’s cultivation humbles and mystifies
many home gardeners, in large part because of
the dual uses of the plant. In the youthful stage
of the plant’s growth, dill’s blue-green, feathery
foliage with its rather delicate and perishable
aromatic tones is used fresh (as dillweed) to
flavor chicken and fish, and in egg and potato
dishes. As the herb matures, foliage production
ceases as long stems shoot up, and dill’s second
product, pungent seeds (technically fruits), ap-
pear. These enhance vinegars, pickles, breads,
crackers, cookies, cakes, and pies.

Dill’s rapid growth is acknowledged in its bo-
tanical name: Athenon (Latinized to Anethum)
was the ancient Greek name for dill derived
from ano (upward) and #heo (I run). Our com-
mon name for the plant, dill, probably derives
from the Norse verb, dilla (to lull), a tribute to
claims that dill reduces flatulence and abdomi-
nal distension (and thus serves as a carmina-
tive). Dill seed oil has some antimicrobial anti-
genotoxic effects.

While native to the Mediterranean, dill has
been primarily, but not exclusively, employed in
northern Europe. The aroma of dillweed is deli-
cate, with tones of anise, parsley, and celery. The
flavors are easily lost on drying. The seeds give
off aromatic tones of caraway and anise. Dill and
Indian dill are sometimes listed as separate spe-
cies in the genus Anethum, but they are so simi-
lar that most botanists consider them as vari-
ants of only one species, A. graveolens. Both are
characterized by small yellow flowers held on
green stalks that are clustered together in a flat-
topped, halfround construction about the size

of a small grapefruit, which botanists call a com-
pound umbel. The yellow-petaled flowers devel-
op into tiny elliptical fruits with a ridged brown
center surrounded by a narrow cream band.

Anethum graveolens translates as the “strong-
smelling dill” and yields different commercial
products depending upon the maturity and pro-
cessing of the crop: dillweed, dillweed with um-
bel, dill seed, and dill oil. India is the major
producer of dill seed imported to the United
States; domestically, Oregon, Washington, and
Nevada are the leading producers of dill oil.
Approximately 80 to 85 percent of the dill oil is
used in the pickling industry; 15 to 20 percent
is used in general flavoring and seasoning, Dill
seeds are considered GRAS at 1,200 to 8,200
ppm, while the oil is GRAS at 1 to 750 ppm.
The seeds of Indian dill are considered GRAS
at 3.3 to 400 ppm, while the oil is GRAS at 3
to 750 ppm.

Seed lines include ‘Bouquet’, ‘Crown’, ‘Diwa,
‘Dukat’, ‘Dura’, ‘Elefant’, ‘Fernleaf’, ‘Gewohnli-
cher’, ‘Herkultes’ (‘Hercules’), ‘Long Island
Mammoth’, Mammut’, ‘Sari’, “Tetra’, and ‘Vier-
ling’. ‘Bouquet’ is fairly compact for the home
garden; ‘Fernleaf’, a selection by Burpee Seed
Company from Turkish seeds, is unique in that
it grows only to 18 inches (46 cm) tall, a size
that makes it ideal for pot culture. ‘Long Island
Mammoth’ and “Tetra’ produce high leaf and
total fresh weight, while ‘Long Island Mam-
moth’ and ‘Bouquet’ produce high flower fresh
weight. As one might suspect, each seed line has
slightly different aromatic characteristics and
selections for the home gardener may take some
experimentation.

The uses and culture of Indian dill are the
same as dill, and, in fact, P. K. Mukherjee and
L. Constance’s Umbelliferae (Apiaceae) of India
considers Indian dill as merely a variant of regu-
lar dill. Indian dill is primarily cultivated in In-

dia, Bangladesh, China, and Japan. The leading
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seed lines are “Variyali’ (‘Dark Variyali’ and
‘Pale Variyali’), ‘Ghod2’, and “Vizag’.

Once dill is established in the home garden,
it resows. A large plant can yield up to a cup of
seeds. Dill responds to cool weather and long
days, so as soon as a minimum 25°F (-4°C)
night temperature is reached, direct seeding is
done on a smooth, well-prepared field from early
spring to late summer. Separate plantings a few
weeks apart will provide a continuous crop of
dill weed for the fresh market. Home gardeners
usually snip foliage, but marketer gardeners
typically pull plants and sell them bundled.

Soil should be light and neither too sandy
nor too stony; a medium to heavy, well-drained,
organic soil is preferred. Germination may be
enhanced by soaking seeds for four days with
50 mg/l of ascorbic acid (vitamin C). Seeding
after late summer will produce mostly seeds and
little dillweed.

The home gardener should plant fifteen to
twenty seeds per foot of row and thin to three
or four plants per foot with rows 1 to 3 feet
apart; the thinned seedlings may be used in the
kitchen. For seed production, plant twenty to
twenty-four seeds per linear foot in early plant-
ings and thirty-five to thirty-six seeds per linear
foot in late plantings with two rows per bed
row and 30 to 36 inches (76 to 91 cm) between
bed rows for an average yield of 1,000 to 1,400
pounds seed per acre (1,019 to 1,427 kg/ha).

For maximum dillweed production, plant 4
inches (10 cm) apart with rows 6 inches (15 c¢m)
apart, or 6 plants per square foot (68 plants/
square meter) to produce a yield of 27 tons per
acre (61 t/ha). Seed takes seven to nine days to
germinate, and flowering commences forty to
sixty-seven days after germination, depending
upon sowing time, soil, and weather.

While it has often been said that dill trans-
plants poorly, that advice is good only for bare-
root transplants; young potted plants transplant

readily. The home gardener should remember
that the age of the plant determines how quickly
the plant will end foliage production to begin
making seeds.

Dill is sensitive to water stress, so overhead
sprinkling may be used from the time of seed-
ing to 2 feet (60 cm) in height, then switching
to furrow irrigation to reduce disease and risk
of seed-shattering that spills seed on the
ground. Starting recommendations for fertil-
izer levels are 40 to 60 pounds per acre (45 to 67
kg/ha) available nitrogen, 20 to 30 pounds per
acre (22 to 34 kg/ha) available P,O,, and 20
pounds per acre (22 kg/ha) of available K, O.

Healthy vegetable-garden soil suits dill well
in the home garden. Early-fall dill plantings
will produce leaves for several weeks, even after
the first light frosts; late-fall sowings will ger-
minate the following spring. Dill may be grown
in the greenhouse but requires full sun.

Dill competes poorly with weeds. Weeds
may be controlled with Linuron, the only herbi-
cide registered for dill in the United States.
While this pre-emergent herbicide controls
weeds at one-half pound per acre (0.55 kg/ha),
it may also produce crop injury.

Dillweed may be harvested throughout the
season, but seeds should be harvested as soon as
they start to turn brown. Freeze drying is rec-
ommended over hot-air drying for dillweed, but
even freeze drying causes the loss of 75 percent
of the aroma compounds. Thus, dillweed is best
used fresh. For fresh-market sales, package
twelve to fifteen plants to the bunch.

Dill is subject to attack from a Fusarium root
rot and a powdery mildew caused by Erysiphe
heraclei, but the latter has not been reported in
the United States. Aphids are the herb’s worst
pest and particularly colonize the dill heads.

Important chemistry: The essential oil of
dill seed (fruit) contains 18 to 81 percent (S)(+)-
carvone, 0 to 55 percent limonene, 0 to 53 per-
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cent dill apiole, and 0 to 23 percent alpha-
phellandrene. An unusual cultivar has been
reported with 44 percent limonene, 41 percent
(8)(+)-carvone, and 12 percent myristicin (with
no dill apiole). The leading essential oil compo-
nents of Indian dill seed (fruit) include 17 to 46
percent (S)(+)-carvone, 15 to 45 percent limo-
nene, and 0 to 27 percent dill apiole. The essen-
tial oil of dillweed contains 9 to 76 percent
alpha-phellandrene, 2 to 53 percent limonene,
trace to 35 percent (S)(+)-carvone, and 0 to 60
percent anethofuran (dill ether); alpha-phellan-
drene and anethofuran contribute primarily to
the unique odor of dillweed.

Botanical Description

A. graveolens L., Sp. pl. 263. 1753 (including

A. sowa Roxb. ex Flem.).

Native country: Dill is native to southern
Europe.

General habit: Dill is a smooth annual 20 to
50 cm high.

Leaves: Leaves are feathery with threadlike
lobes.

Flowers: Yellow flowers are arranged in a large
umbel, 10 to 15 cm in spread, with fifteen to
forty smaller umbels.

Fruits/seeds: Fruitis3to6mm x 1.5to0 3
mm, dark brown with a pale wing.

Angelica

S

an-jél-i-ka
angelica

Family: Apiaceae (Umbelliferae)

Growth form: biennial to short-lived peren-
nial to 6 feet (1.8 m) (A. archangelica) or 3 to
10 feet (1 to 3 m) (A. atropurpureaq)

Hardiness: hardy to Minnesota (Zone 4)

Light: full sun (in areas of cool summers) to
part shade (areas of hot summers)

Water: moist but not constantly wet

Soil: rich in organic matter, pH 4.5 to 7.4,
average 6.3 (A. archangelica)

Culinary use: candied stems have limited use
for cake decoration

Craft use: none

Landscape use: bold, lush backgrounds
(when flowering); attracts bees

All parts of angelicas—the fruits, leaves, and
roots—are scented with a sweet aromatic oil.

Watch out, though; these parts contain a num-
ber of furanocoumarins (the so-called psora-
lens) which may heighten one’s sensitivity to
light, resulting in skin reactions to sunlight.
Even when not combined with light, these com-
pounds are documented to be toxic, cause ge-
netic damage, and possibly cancer. To make
matters even worse, collectors of wild angelica
often confuse the species with poison hemlock
(Conium maculatum L.).

With a name such as Angelica, you might as-
sume that this genus of about fifty species of the
northern hemisphere and New Zealand would
be blessed with graceful beauty, but instead the
herb possesses a stalwart presence judged by
many gardeners to be large and rank. The name
is derived from the Latin angelus, meaning “an-
gel” or “angelic,” an allusion to the reputed
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healing properties of this herb; one legend says
that angelica was revealed to humans by an
angel as a cure for the Black Plague.

These tall plants are biennials or short-lived
perennials (“triennials”) that are adapted to
soils high in organic matter, constant moisture,

and relatively cool summers. Many Angelica
species are found in the semishade near cool
mountain streams. If your summers are hot,
plant these in part shade in the coolest part of
your garden and hope for a mild summer.

Angelica archangelica
an-jéli-ka dr-kan-jél-i-ka
angelica

French: angélique cultivée, Saint-Esprit

German: Engelwurz, Garten-Angelika, Echtes
Engelwurzkraut, Brustwurz

Dutch: tuin-angelica, engelkruid

Italian: angelica

Spanish: angelica

Chinese: ch’ien-tu

Angelica, according to the peasant folklore of
Old Europe, was revealed to humanity by the
archangel Raphael as a gift with potent, magical
powers. Angelica archangelica is characterized
by spindle-shaped, fleshy roots; an erect, hollow
stem to 6 feet; large, lobed alternate leaves; and
large umbels of greenish yellow flowers that are
followed by oblong, off-white fruits. It is a bien-
nial that flowers the second year after the seed
is planted.

Angelica leaves have been used as a vegetable
and to flavor fish, poultry, cooked fruits, soups,
or stews, while the leaf and inflorescence stalks
have been candied for cake decorations, espe-
cially in England. The fresh, succulent stems are
sometimes prepared like asparagus, chopped
and stewed with rhubarb and apples, or minced
in preserves or marmalade. The dried roots find
extensive use in liqueurs, vermouths, and bit-
ters. The essential oil of the roots is used in the
formulation of Benedictine and Chartreuse-

type liqueurs. The dried seeds are often used in
combination with the roots for distilled liquors,
while the root oil is used in liqueurs. The flow-
ers are also a source of nectar for bees.

Angelica is cultivated commercially in
France, Belgium, Germany, Hungary, Poland,
and several other Northern European countries.
It is easily started from seeds (actually fruits)
planted immediately after ripening in late sum-
mer in nursery beds. As with most umbellifers,
freshness of the seed is of utmost importance.
Seeds from the primary (central) inflorescence
typically exhibit the highest germination rate.
Light is necessary for germination, so the seeds
are planted in shallow drills and only barely
covered with fine sand. Fresh seeds may be stored
dry at 41°F (5°C) for up to two years but must

Angelica archangelica
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be subsequently stratified in vermiculite and
stored at 41°F (5°C) for six weeks. Seeds may
also be germinated indoors if shallowly sown in
moist soil at 72°F day/64°F night (22°C/18°C)
under artificial light; the plants should be 5
inches, or 12 cm, from cool white fluorescent
lights at a day length of sixteen hours. Trans-
plant young seedlings from the nursery bed to
the field when 3 to 4 inches (7.6 to 10 cm) high,
which is about four to six weeks after germina-
tion, spaced 12 inches (30 cm) between plants
in rows 2 to 3 feet (61 to 91 cm) apart for a pop-
ulation of 20,000 plants per acre (49,420/ha).

The soil should be evenly moist but well
drained, slightly acid, and high in organic mat-
ter. Soil analysis may indicate a need to add
boron and other micronutrients to the field be-
fore planting. Investigating greenhouse-grown
plants, a team of scientists at Laval University
found that angelica plants grown in a sand-
hydroponic system with inorganic fertilizers
and supplementary light (16 hours) yielded
more roots than plants grown in peat moss and
an organic fertilizer system under natural light
during the winter.

Leaves and flowering stalks may be harvested
from the plants in the second year of growth.
Viral and fungal diseases may attack the leaves
in late summer, making the leaves unappealing.
If roots are desired, flowering stalks must be re-
moved to prevent loss of growth or quality.
Harvest the roots in the fall of the second year
of growth or the following spring. After dig-
ging, the roots should be washed to remove any
attached soil. Dry the roots slowly in a clean
room with good air circulation; rapid oven dry-
ing is not recommended because of the loss of
oil. An average yield of fresh roots is approxi-
mately 12,000 pounds per acre (13,500 kg/ha).

Studies done at ENSI Chemie and Université
Blaise Pascal de Clermont in France indicate
that distillations performed with the plant ma-

terial in or out of water gave similar composi-
tions, irrespective of how the roots had been
dried or for how long. The optimum conditions
for distillation were obtained in the French
study when the reactor was 40 percent full of
plant material in water with a plant:water ratio
of 1:4. The essential oil of angelica root is recog-
nized as GRAS at 0.03 to 60 ppm; the extract
of angelica root is GRAS at 1 to 100 ppm. The
essential oil of angelica seed is GRAS at 1.5 to
32 ppm; the extract of angelica seed is GRAS
at 10 to 1,100 ppm. The essential oil of angelica
stem is GRAS at 0.5 to 24 ppm.

The fresh, succulent stems are sometimes
prepared like asparagus, chopped and stewed
with rhubarb and apples, or minced in
preserves or marmalade. The dried roots
find extensive use in liqueurs, vermouths,
and bitters.

The coumarins in angelica root exhibit
calcium-antagonistic activity in rat pituitary
cells. The seeds contain archangeline, a furano-
coumarin that causes photosensitization, in-
cluding symptoms similar to poison ivy when
affected skin is exposed to sunlight. The alpha-
copaene and alpha-ylangene in the seed oil are
attractive to the male Mediterranean fruit fly,
Ceratitis capitata.

Important chemistry: The seed oil of angel-
ica is dominated by 34 to 87 percent beta-phel-
landrene and 4 to 16 percent alpha-pinene, pro-
viding a pepperminty-pine odor. The root oil is
dominated by trace to 57 percent beta-pinene,
trace to 46 percent alpha-terpinolene, 2 to 40
percent alpha-pinene, trace to 30 percent beta-
phellandrene, 0 to 24 percent alpha-phellan-
drene, 8 to 16 percent delta-3-carene, 0 to 16
percent cedrol, trace to 14 percent p-cymen-8-ol,
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and 0 to 12 percent osthol, yielding also a
minty-pine odor. Angelica archangelica var. nor-
vegica has a root oil with 13 percent delta-3-
carene The pentane extract differs radically
from the essential oil with 53 percent osthol, 9
percent isobergapten, 9 percent bergapten, 6

percent palmitic acid, and 6 percent pentadec-
anolide. The roots are rich in furanocoumarins,
particularly 2-angeloyl-3™isovaleryl vaginate,
archangelicin, isoimperatorin, psoralen, and
oxypeucedanin.

i

Angelica atropurpurea
in-jél-i-ka dero-pe-pi-ré-
purplestem angelica

Also called American angelica or Alexanders,
purplestem angelica has similar uses and cul-

Botanical Key and Description

ture similar to angelica. Purplestem angelica is
less robust than angelica and has stems tinged
with purple at the base; the fruit also differs.
Purplestem angelica has no GRAS status, and
little has been published on its chemistry.

Key:
1. Fruit with thick corky wings, stems tinged purpleatbase...................ccoiiiin... A. archangelica
1a. Fruit with thin corky wings, stems prominently purpleatbase...................c....... A. atropurpurea

A. archangelica L., Sp. pl. 250. 1753 (Archan-

gelica officinalis Hoffm.).

Angelica includes two subspecies, but only
one, archangelica, is cultivated.

Native country: Angelica is native to damp
places in northern and central Europe, west
to the Netherlands and Iceland, and south to
Central Ukraine; frequently naturalized
elsewhere.

General habit: Angelica is a biennial with
purple-tinged smooth stems to 6 feet (1.8 m).

Leaves: Leaves are divided up to three times
with smooth leaflets 5 to 7.6 cm long.

Flowers: Flowers are greenish to cream in an
umbel.

Fruits/seeds: Fruit is 6 to 8 mm long, nearly ob-
long, with wings and prominent dorsal ribs.

A. atropurpurea L., Sp. pl. 251. 1753.

Native country: Purplestem angelica is native
to swamps and wet woods from Labrador to
Minnesota, south to Delaware and West
Virginia.

General habit: Purplestem angelica is a short-
lived perennial 3 to 10 feet (1 to 3 m) with
purple-stained smooth stems.

Leaves: Leaves are divided up to three times
with smooth leaflets 4 to 15 ¢cm long.

Flowers: Flowers are white in an umbel.

Fruits/seeds: Fruits are oblong-elliptic, 4 to 7.5
mm long, rounded at base, with wings and
prominent dorsal ribs.

s
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Anthoxanthum

in-tho-zin-thim
sweet vernal grass

Family: Poaceae (Gramineae)

Growth form: short-lived herbaceous
perennials

Hardiness: hardy to Zone 4

Light: full sun to part shade

Water: moist to constantly wet; can with-
stand mild drought

Soil: garden loam

Propagation: divisions in early spring or
seeds

Culinary use: none (not GRAS)

Craft use: potpourri, perfumery, baskets,
incense

Landscape use: cottage garden, wildflower
meadow, groundcover

The genus Anthoxanthum includes about fif-
teen species of the temperate region. Most are
scented on drying. The genus is derived from
the Greek anthos (“lower”) and xanthos (“yel-
low”), a reference to the abundant yellow an-
thers on flowering,

Anthoxanthum nitens
in-tho-zin-thiim ni-téns
holy grass

French: herbe de la Sainte Vierge
German: Wohlriechendes Mariengras
Dutch: Veenreukgras

Chinese: pai-mao-hsiang

Previously known as Hierochloé odorata, holy
grass has also been used by North American In-
dians (particularly the Plains Indians) to weave
sweet grass baskets and incense-ropes, and as a
medicine and cosmetic. Women in the Black-
foot tribes underwent a purification ceremony
in water scented with holy grass thirty-four
days after giving birth. Holy grass is also used
to flavor vodka to produce zubrowka. Because
holy grass has an appreciable content of couma-
rin, it is prohibited by the FDA in foods and
permitted only in alcoholic beverages and to-

bacco (see sweet woodruff for a further discus-
sion of coumarin).

Holy grass is usually sold as a potted plant
and used as a groundcover; in the ground it will
very quickly colonize large areas with creeping

Anthoxanthum nitens ¢
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rhizomes. The specific epithet, nitens refers to
the shiny leaves. Height is variable, but the holy
grass now circulating in the herb trade in North
America seldom grows higher than 12 inches
(30 cm). It appreciates slightly acid, cool, moist
soil rich in organic matter and can be found

in moist meadows, swales, and shores around
the world.

Important chemistry: The principal
component of the ethanol extract from the
leaves of holy grass is 62 percent coumarin, pro-
viding a vanilla-like odor. Also notable is a trace
of the coconut-scented massoialactone (dec-2-

en-5-olide).

Anthoxanthum odoratum
in-tho-zin-thiim 6-do-ra-tim
sweet vernal grass

French: flouve odorante, gazon de vanille
German: Geruchgras, Ruchgras

Dutch: reukgras

Italian: paleo, paleo odoroso, antosassanto
Spanish: grama de olor

Portuguese: feno de cheiro

Sweet vernal grass, a short-lived herbaceous pe-
rennial, is a frequent component of hay fields in
North America and is sometimes planted on
purpose, although the fodder has relatively little
nutritive value. When the herb is dried, it has

a typical new-mown hay odor and is used to
weave sweet grass baskets. Can withstand mild
drought and moist but not constantly wet soil.
Since sweet vernal grass is actually native to Eu-
rope, this use is adapted from the Native Amer-
icans’ use of Anthoxanthum nitens.

Sweet vernal grass is a tight tuft of hairy
grass blades, reaching to about 20 inches (50
cm) on flowering. Warning: This grass may
spread aggressively, so plant it where it can re-
seed with abandon, such as a cottage garden or
wildflower meadow.

A commercial essential oil or absolute (alco-
holic extract of a petroleum ether extract)
called “Houve” is composed primarily of sweet

vernal grass hay and used in tobacco flavorings.
Flouve has an odor that is intensely sweet, hay-
like, and herbaceous. In perfumery, flouve
blends well with fougeres, chypres, new-mown
hay bases, Oriental bases, ambers, and so on, al-
though always at very low concentrations. Nei-
ther sweet vernal grass nor flouve has GRAS
status from the U.S. Food and Drug Adminis-
tration, although flouve has been used in the
past to modify maple and other flavors. In addi-
tion, cattle fed home-grown sweet vernal grass
have exhibited internal hemorrhaging, so the

Anthoxanthum odoratum



Anthriscus 153

use of sweet vernal grass for flavoring should be
discouraged.
Important chemistry: The odor of dried

Botanical Key and Description

Key:

1. Lowerfloretsawnless...........covviieinennen.n..
1a. Lowerfloretsawned.............cccovvviiinninn...

A. nitens (Weber) Schouten & Veldkamp, Blu-

mea 30:348. 1985 [H. odorata (L.) Wahlenb.].

Native country: Holy grass is mainly found in
moist soil, meadows, and bog-margins from
northwestern Europe to North America,
where it is found from Maine south to Indi-
ana and west to Arizona.

General habit: Holy grass is a rhizomatous
perennial.

Leaves: Leaves are linear or narrowly elliptic,
edged with tiny teeth, 3.0 to 6.0 mm broad.

Flowers: Flowers are arranged in a compound
inflorescence with the younger flowers at the
apex, 25 to 60 cm high in mature condition.

sweet vernal grass is dominated by 47 to 96 per-
cent coumarin with an odor similar to that of
sweet woodruff (Galium odoratum).

............................................. A. nitens
......................................... A. odoratum

Fruits/seeds: Fruit is a grain but rarely
produced.

A. odoratum L., Sp. pl. 28.1753.

Native country: Sweet vernal grass is native to
Europe but now grows in North America.

General habit: Sweet vernal grass is a tufted,
short-lived perennial 15 to 50 cm high.

Leaves: Leaves are mostly near the base, flat,
smooth to sparsely hairy, 2 to 8 mm wide,
the upper much shorter.

Flowers: Flowers are arranged in a compound
inflorescence with the younger flowers at the
apex, cylindrical, dense.

s

Anthriscus cerefolium

in-thris-kis sér-é-fo-lé-ium
chervil

Family: Apiaceae (Umbelliferae)

Growth form: short-lived annual to 28 inches
(60 cm)

Hardiness: withstands frost

Light: part shade to full sun

Water: moist but not constantly wet

Soil: rich in organic matter, pH 5.7 to 8.2,
average 6.7

Propagation: seeds in spring, 10,000 seeds/
0z (353/q)

Culinary use: fish, poultry, vegetable, and
egg dishes, salads, sauces

Craft use: none

Landscape use: short-lived; use at edge of
border, best in vegetable plot
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French: cerfeuil

German: Kerbel, Gartenkerbel

Dutch: kervel

Italian: cerfoglio, mirride, felce muschiata
Spanish: cerafolio, perfolio
Portuguese: cerefolho, cerifélio
Swedish: kérvel

Russian: kervel’

Chinese: san-lo-po

Japanese: chabiru

Arabic: maqgdunis afraniji, khalai-i-khalil

No herb, except perhaps tarragon, is quite so
French as chervil, an association that is not sur-
prising for a nation known for its celebration of
fine food and the subtle use of herbs. A simple
description of the plant might quickly capture
a bit of the spirit of France and its people: al-
though chervil resembles a delicate parsley with
somewhat lacy, fernlike foliage, the spirit of its
flavor betrays an aristocratic subtlety. Is it any
wonder that a synonym for chervil is French
parsley?

Chervil’s unique flavor, also described by
many gourmets as resembling a refined combi-

Anthriscus cerefolium

nation of French tarragon and parsley, comple-
ments fish and egg dishes and is an essential
component of fines herbes, a French combina-
tion of freshly chopped basil, parsley, thyme,
and tarragon. It also finds its way into salads,
avariety of sauces, and poultry and vegetable
dishes. In addition to its delightful taste, cher-
vil has antioxidant activity. Chervil leaves are
considered GRAS at 50 to 1,140 ppm.

While the French may be most closely associ-
ated with chervil today, the Romans were prob-
ably the ones who popularized its cultivation
and use. Apicius, the first-century Roman gour-
met, included green chervil sauce in his De Re
Coquinaria, one of the world’s earliest surviving
cookbooks. In John Edwards’s modern transla-
tion of the tome, coriander, chervil, lovage, and
mint are listed as key herbal ingredients.

The delicate flavor of chervil is easily de-
stroyed by drying and the heat of cooking, so
it is best used fresh from the herb garden. Add
it to hot dishes after cooking is nearly complete.

The generic name, Anthriscus, is derived
from the Greek name for the plant, and the spe-
cific name, cerefolium, means waxy-leaved, al-
luding to the shiny leaves. The genus includes
twelve Eurasian species. Mountainous areas of
east-central and southeastern Europe are home
to chervil, but it is widely dispersed elsewhere.

Chervil is a short-lived but rather cold-hardy
annual that some home gardeners might char-
acterize as finicky. Successful cultivation of the
plant depends on timing because it grows best
in cool, moist soil in full winter sun or part
shade in late spring and fall. Chervil also pre-
fers soils that drain well and have a nearly neu-
tral pH; good soil drainage and fertility are
important factors to achieve large, productive
plants. In areas as far north as Zone 7, chervil is
best grown as a fall/winter crop; in the colder
reaches of this growing area, a cold frame or
similar winter protection is advisable.
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Chervil flourishes in cool spring and fall
conditions, especially when mid-day tempera-
tures hover at 40 to 50°F, when plants become
lush and richly textured and may reach diame-
ters over 12 inches. When warm weather ar-
rives, overwintered plants cease foliage produc-
tion and send up flower stems 24 to 30 inches
(70 cm) high that are topped by umbels of
small, white blossoms which produce seed be-
fore the plant dies. The chervil cultivar ‘Brussels
Winter’ tolerates cold well and is a little slower
to begin flowering. In areas where summers are
hot, chervil does best in part or full shade, al-
though the combination of heat and shade
seems to render the plants weak and susceptible
to spider mite infestation.

Chervil produces dark brown, 1-inch, splin-
ter-like seeds (really fruits) that may be planted
directly in the garden or started indoors and
transplanted to pots. The latter technique is use-
ful when an early start is needed to catch the
most desirable weather. Bare-root seedlings of
chervil transplanted directly to the garden often
fail, but pot-grown transplants take hold quickly
during cool growing conditions. When taking
advantage of warm soil to start the seedlings
indoors or in a greenhouse, four to five weeks
should be allowed from seeding to transplanting
to the garden. Chervil seed will not germinate
in soil that is too warm; this characteristic keeps
chervil seed that is scattered in spring from ger-
minating during summer heat when the plants
are most likely to struggle or die. Seeds sown in
early spring or late fall when soil temperatures
are cooler germinate in about fourteen days.

In commercial cultivation in California,

chervil plants are spaced about 6 inches (15 cm)
apart, with 30 inches (76 cm) between rows. In
home garden, plants may be cultivated in stag-
gered rows 6 to 8 inches apart in raised beds.
Chervil grows like parsley to produce a rosette
of stems with light green leaves. Plants are har-
vested by removing the outer stems and leaving
the young tender shoots to grow from the cen-
ter. The harvest begins in earnest about ninety
days after the direct sowing indoors. Plants pro-
duced in the greenhouse or indoors under lights
are ready to harvest lightly about forty to sixty
days after the seeds are sown.

Important chemistry: The essential oil of
chervil leaves is dominated by 64 to 83 percent
estragole (methyl chavicol) and 15 to 34 percent
1-allyl-2,4-dimethoxybenzene, providing a tar-
ragon and parsley-like odor.

Botanical Description

Two varicties (var. cerefolium and var. tricho-
carpa Neilrach) are recorded, but var. cerefolium
is the chervil of gardens.

A. cerefolium (L.) Hoffm., Gen. pl. umbell. 41.

1814.

Native country: Chervil is native to mountain-
ous areas of east-central and southeastern
Europe but widespread elsewhere.

General habit: Chervil is a wiry annual to
70 cm.

Leaves: Leaves are fernlike, lobed three times.

Flowers: Flowers white, borne in an umbel.

Fruits/seeds: Fruits are 7 to 10 mm long,

needle-like.

S
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Armoracia rusticana

Ar-mor-a-si-3 rus-ti-ka-na
horseradish

Family: Brassicaceae (Cruciferae)

Growth form: herbaceous perennial to 3 feet
(1 m) or more

Hardiness: hardy to Maine (Zone 5)

Light: full sun

Water: moist but not constantly wet; can
withstand some drought

Soil: average garden loam, pH 5.0 to 7.5,
average 6.5

Propagation: divisions in early spring

Culinary use: sauces

Craft use: none

Landscape use: edges of borders

French: raifort, cran

German: Meerrettich, Kren
Dutch: mierikswortel

Italian: barbaforte, ramolaccio
Spanish: cochlearia, rdbano rusticano
Portuguese: armordcio
Swedish: skérbjuggsort
Russian: khren

Chinese: lagen

Japanese: seiyo wasabi
Arabic: fujl har

The Oracle at Delphi told Apollo that the rad-
ish was worth its weight in lead, the beet its
weight in silver, and the horseradish its weight
in gold. We don’t place such values on our
plants today, but it’s hard to imagine Passover
or hot roast beef without grated horseradish, or
cold seafood without cocktail sauce. Actually,
horseradish only appeared in the Passover seder
as maror in the Middle Ages (c. 1215-1293) as
Jews migrated north and eastward into colder
climates. Horseradish provides a unique pun-

gency different from that of black and red pep-
pers, and the tall, broad leaves provide a textural
contrast in the herb garden. Horseradish is also
notably high in vitamin C and has antimicro-
bial activities to preserve meat. The root of
horseradish is considered GRAS. Excessive
doses of horseradish may lead to diarrhea or
night sweats. One case of a heart attack has
been recorded—the patient survived.

Once you grow horseradish, you’ll have this
hardy perennial forever; even the smallest piece
of horseradish root can grow a new plant, and
whenever you are absolutely sure you've eradi-
cated the horseradish bed #4:s time, lo and be-
hold, it comes back. Superficially, horseradish
resembles dock (Rumex spp.) with tall, stalked,
slightly rumpled leaves.

Armoracia rusticana is one of three species
in the genus, and may be an ancient hybrid of
the other two species. All are smooth-leaved,
perennial herbs with deep roots or rhizomes.
The leaves are strap-like, either simple or dis-
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sected, and the flowers have four sepals and
petals. Armoracia was the old Latin name for
horseradish, while rusticana means “rustic” or
“of the country.” The most primitive name seems
to be chren, still common to Slavic languages
and introduced into German and French dia-
lects in variations. The German Meerrettich
means literally sea-radish, as it sometimes natu-
ralizes near seasides, and this name provided
the later English name horseradish; 7eer seems
to have been misunderstood by the English for
mdbre, an old horse, as if for the rankness and
toughness of the roots. Some have made the
apocryphal claim that horseradish, an herb of
northern Europe, was cultivated prior to the
Exodus of the Hebrew slaves (c. 1500 B.C.E.)
from Egypt. In England, it only became popu-
lar in England in the late 1600s. From there it
was transferred to North America.
Commercial cultivation of horseradish in
the United States is centered around Chicago;
plants were brought to this area about 1856 by
a German family named Sell, who gave roots to
the Sass family. St. Louis is another commercial
area, where horseradish has been grown since
the 1890s. Today the United States produces
around 6 million gallons of horseradish sauce,
enough to season a line of sandwiches that
would circle the globe an estimated twelve times!
In the United States, the commercial prac-
tice is to plant root cuttings % to % inches diam-
eter and 8 to 14 inches long obliquely (an esti-
mated 30° angle from horizontal is claimed to
be best) to horizontal in shallow furrows with a
large crown bud end resting slightly higher than
the small or lateral root end. These are spaced
18 to 24 inches within the row and 30 to 36
inches between rows, and produce 8,900 to
9,700 plants per acre. The sets are covered with
2 to 4 inches of soil; rolling then firms the soil.
Soil should be pH 6.0 to 6.5; liberal applica-

tions of manure prior to planting are recom-

mended. Addition of boron in boron-deficient
soils will increase yields.

During growth, roots increase in diameter
but little in length. Water stress produces bitter
roots. To produce a high-quality marketable
root, the roots are “lifted”—the crown of the
plant is pulled up and small lateral roots re-
moved; then the root is replanted in its original
position. Suggested times for lifting are when
the largest leaves are 8 to 10 inches long and
again about six weeks later. Lifted roots are
more uniform and easier to clean, but the total
yield is reduced by this procedure. Roots are
dug either in fall or early spring. Harvested lat-
eral roots are stored until spring for replanting
the next crop.

If you grow horseradish in the home garden,
early spring is the best time to plant the pencil-
thin branches trimmed from larger roots. If you
cannot plant the roots immediately, store them
in plastic bags in the refrigerator until ready to
plant. Choose a sunny location and work in
plenty of rotted manure or compost to a depth
of 10 inches. Depending upon your needs, plant
one or two dozen roots, spacing them 12 to 18
inches apart. Set each piece so that the top is at
ground level in a trench 3 to 5 inches deep. You
may dig the roots as you need them, but after
fall’s first heavy frost is when the flavor is at its
peak. In areas where the ground does not
freeze, you may harvest throughout the winter!
Remove only the largest roots, leaving the small
ones to survive another season; roots that are
more than three years old should be discarded
as too tough.

Horseradish is commercially dehydrated for
export but tastes best when served fresh. The
root may be shaved into curls to decorate and
flavor beef. To prepare horseradish sauce, scrape
the roots, grate (with good ventilation to avoid
asphyxiation), and combine % cup white vine-
gar and % teaspoon salt with every cup of grated
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root. Bottle tightly and refrigerate for up to two
months; grated red beets or various mustards
may also be added. For longer storage, freeze
the grated horseradish. Mix the sauce with
ketchup to taste for cocktail sauce. If you har-
vest too many roots in the fall, store them in
damp sand or in the refrigerator for grating lat-
er. Serve horseradish only in porcelain or glass,
never silver, which blackens on contact with
horseradish.

Numerous cultivars of horseradish exist,
most sterile. The most attractive for the garden
is an unnamed variegated cultivar with white-
splashed leaves; another unnamed cultivar has
dark purple-green leaves. Both of these orna-
mental cultivars are difficult to locate and rec-
ommended only for the collector.

Cultivars may be grouped into one of three
types: Type I has leaves with a heart-shaped
base, Type III has leaves with a tapering base,
while Type Il is intermediate. Cultivars also vary
as to whether the leaves are smooth or crinkled
and on the yield per acre. Of more than thirty
cultivars, some of the more common ones and
their chief characteristics are listed here.

Cultivar: ‘Big Top Western’

Leaf type: I, smooth

Yield per acre: 1.6 pounds per root with 4.65
tons per acre

Disease resistance: highly resistant to turnip
mosaic 1, slightly resistant to white rust

Cultivar: ‘Bohemian’

Leaf type: I, smooth

Disease resistance: highly resistant to turnip
mosaic 1, highly resistant to white rust

Cultivar: ‘Maliner Kren’ (“common”)

Leaf type: III, crinkled

Yield/acre: 1.1 pounds per root with 2.79 tons
per acre

Disease resistance: highly susceptible to tur-
nip mosaic 1, highly susceptible to white rust

Cultivar: ‘Sass’

Leaf type: [, smooth

Yield/acre: 1.7 pounds per root with 4.81
tons/acre

Disease resistance: highly resistant to turnip
mosaic 1, slightly resistant to white rust

Cultivar: ‘Swiss’

Leaf type: II, smooth

Yield/acre: 1.1 pounds per root with 3.19 tons
per acre

Disease resistance: highly susceptible to tur-
nip mosaic 1, highly resistant to white rust

Cabbageworms will feed on horseradish foli-
age, but these are easily controlled with strains
of Bacillus thuringiensis. A worse problem is
the imported crucifer weevil, Baris lepidii; the
white grublike larvae tunnel in the roots and
reduce both quality and yield. Dipping the
roots in a 0.1 to 5.0 percent permethrin solu-
tion for 30 to 120 minutes effectively kills this
pest before planting. Horseradish flea beetle,
Phyllotreta armoraciae, may also present a prob-
lem but is easily controlled with carbaryl (Se-
vin), an insecticide registered for horseradish.
Horseradish may also be troubled by harlequin
bugs and cabbage loopers.

White rust, caused by Albugo candida, is one
of the most prevalent and destructive diseases.
Bacterial leaf spot (Xanthomonas campestris var.
armoraciae) is sometimes quite severe. Alter-
naria, a fungal disease, will cause lesions on
older leaves similar to early blight of tomatoes.
Some root rots also have been reported. Turnip
mosaic 1 virus causes the formation of some-
what sunken black streaks in the leaf stalks and
midribs that reach the crown as the season pro-
gresses, with blackening of the smaller leaf veins
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in some cultivars. Disease-free planting stock
and wisely chosen cultivars are the best means
of controlling these diseases.

Important chemistry: In an ether extract
of the ground root, the dominant components
are 76 to 80 percent allyl isothiocyanate and 16
to 18 percent beta-phenylethyl isothiocyanate,
or mustard oils, which irritate the ending of
olfactory nerves and cause tears and salivation.
Normally the mustard oils are bound with sug-
ars as either sinigrin (allyl glucosinolate) or
gluconasturtin (beta-phenylethyl glucosinolate)
in the vacuoles of the cells, separated from a
membrane-bound enzyme, myrosinase, but rup-
ture of the cells allows hydrolysis of the sugar
bonds by myrosinase, thereby releasing free
isothiocyanates.

Botanical Description

A. rusticana P. Gaertn., B. Mey. & J. Scherbius,
Ockon, Fl. Wetterau 2:426. 1800 (A. lapathi-
folia Gilib., Cochlearia armoracia L.).

Native country: Horseradish is probably na-
tive to southern Russia and eastern Ukraine
but is cultivated widely in Europe and North
America, where it has frequently escaped.

General habit: Flowering stems rise to 1 m or
more.

Leaves: Basal leaves are 30 to 50 cm long,
egg-shaped or oblong-egg-shaped, round-
toothed, with a stalk to 30 cm.

Flowers: Flowers are yellow with petals 5 to 7
mm long.

Fruits/seeds: Fruits are dry globose or egg-
shaped pockets 4 to 6 mm long with 4 to 6

seeds in each pocket.

Artemisia

s

ar-té-miz-i-a
artemisia

Family: Asteraceae (Compositae)

Growth form: shrubs or herbaceous
perennials, rarely annual

Hardiness: most hardy to Maine (Zone 5)

Light: full sun

Water: many can withstand drought

Soil: most require extremely well-drained soil,
pH 4.9 to 7.5, average 6.9 (A. dracunculus)

Propagation: cuttings or divisions; seeds
also possible in some, 270,000 seeds per
ounce (9,524/g) (A. absinthium)

Culinary use: little except for French tarragon

Craft use: wreaths, potpourri, smudge sticks,
moth and mosquito repellents

Landscape use: from herbaceous border to
shrub border

Artemis, the Greek goddess (Diana of the
Romans), may have been the ultimate inspira-
tion for this genus, but the immediate inspi-
ration was probably Queen Artemisia of Caria
(Helicarnassus), a Turkish female botanist who
lived about 400 B.C.E. and was the wife of
Mausolus. The handsome memorial she built
to her husband became one of the “Seven Won-
ders” of the ancient world and the origin of the
word “mausoleum.”

The genus Artemisia includes about 300 spe-
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cies, but only a few are appropriate for the gar-
den; most are large, rank perennials grown for
their scented, fine foliage, but a few species are
annuals. The foliage can be harvested anytime,
and prunings should be saved and dried.

The gray, silky-haired leaves and shrub-like
nature of many species add interest to the herb
garden. These silky leaves also prevent evapora-
tion of moisture in their native habitats which
are sunny, hot, and dry; because of this charac-
teristic, particular care should be taken to site
these plants in bright, sunny areas of the gar-
den, preferably with good morning sun, in or-
der to dry the dew quickly from the leaves. Soil
drainage should be sharp, and the liberal addi-

tion of sand, or even gravel, will be rewarded

with shorter but harder growth that is more
resistant to fungal blights.

The descriptions of many of the species
sound alike, but these plants are easily distin-
guished by degree of the silkiness of the leaves,
the divisions of the leaves, and the arrangement
of the small (usually yellow) disk-like heads
(capitula) of flowers. Further distinctions can
be made by the number and fertility of the indi-
vidual flowers and the bracts subtending the
capitula, but this requires a dissecting micro-
scope. Many species have a bitter taste and smell
from the thujone content, but French tarragon
is unique in the genus for its estragole content
and importance in haute cuisine.

s

Artemisia abrotanum
ir-té-miz-i-a 3-bro-ta-niim
southernwood

French: citronelle, aurone male

German: Stabwurz, Eberraure, Eberreis,
Citronkraut, Stabkraut, Aberraute

Dutch: citroenkruid

Italian: abrotano macho, cidronella

Spanish: abrétano macho, boja, hierba
lombriguera

Chinese: ch’'ing hao

Arabic: afsantin-e-hind

Abrotanum is an ancient Latin name used for
southernwood, also called “old man” from the
graying sage-green leaves arranged in clusters

of uneven lengths. Lad’s love and maiden’s ruin
are other names. Another name, garderobe,
from the French meaning “closet,” became at-
tached to this plant because the strongly scented
leaves were placed in closets to ward off moths,

but the effectiveness of doing so has never been
experimentally tested.

Foliage is finely divided and greenish on a
plant that can become very woody at the base.
Southernwood can be easily trained into small

Artemisia abrotanum
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hedges for the herb garden, but the growth of
the untrained plant is rangy.

The botanical and chemical variation in
this species has not been fully assessed, and
the relationship of “camphor-scented,” “lemon-
scented,” and “tangerine-scented” southern-
wood is unknown. Part of the problem is that
this species rarely flowers in North America,
and because this plant grows with long, rangy
stems, frequent pruning is practiced, which fur-
ther reduces the chances of flowering. One very
hairy cultivar is known as ‘Silver’ in the trade.

Southernwood is easily cultivated on well-
drained, garden loam with a near-neural pH
where it receives full sun. Propagation is usually
from stem tip cuttings, which root quickly, but
layering is even easier for the home gardener. A
well-established plant typically arches down to
the soil and layers itself, forming a gradually in-
creasing mound. Heavy pruningin early spring
will prevent this and maintain a compact form.

Southernwood does not have GRAS status.
Olaf Renderath and his associates at the Univer-
sity of Cologne noted a high frequency of res-
piratory tract infections in professional ice
hockey players in Germany. Investigating the
effects of “Herba-abrotani-Tee” (southernwood
tea) on oral immunomodulation with Propioni-
bacterium avidum, they stated it “may be consid-
ered to be a safe possibility to reduce immuno-
supression-induced infectious diseases in
athletes.”

Important chemistry: One study found
that the essential oil of southernwood consists
of 40 percent camphor and 11 percent limonene
+ 1,8-cineole; another study found 28 to 42
percent 1,8-cineole and 18 to 23 percent dava-
none. The very similar 4. paniculata Lam.
(sometimes considered as a cultivated variant of
A. abrotanum) has 39 to 48 percent davanone,

5 to 10 percent 1,8-cineole, and 1 to 5 percent
camphor.

Artemisia absinthium
ir-té-miz-i-3 ib-sin-thé-im
wormwood

French: grande absinthe, herbe d’absinthe,
herbe aux vers, herbe-sainte, alvire

German: Wermutkraut, Bitterer Beifuss

Dutch: absintkruid, absint-alsem

Italian: assenzio

Spanish: ajenjo mayor

Portuguese: vermout, losna, sintro, absint,
alosna

Swedish: malért

Arabic: shagaret (shadjret) mariam, afsantin-e-
hindi, kashus-rumi

Absinthium was the Latin name for this plant.
The “worm” in its common name has two

S

meanings. Wormwood is anthelmintic, that is,
it can eliminate the common roundworm,
Ascaris lumbricoides, from the intestines.
Wormwood has also been used against fungal
infections of the skin (“worm” in Anglo-Saxon
frequently referred to fungal infections such as
ringworm). Wormwood is still used in some
topical antifungal preparations, especially for
athlete’s foot.

This is one plant that has received unwar-
ranted bad press. For many years, the claims
were made that thujone, one of the principal
components of wormwood, apparently acts
similarly to tetrahydrocannabinol (THC),
found in marijuana, and was the reason for the
banning of the potent green liqueur, absinthe.
If thujone were the culprit, then Dalmatian
sage, which has a similar concentration of
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thujones, should also have similar properties,
which it does not. Close chemical examination
of pre-ban (pre-1915) absinthe found an average
concentration of 25.4 mg/liter, while an exami-
nation of post-ban (1915-1988) absinthe
showed similar levels. The addiction called ab-
sthinism was probably simply alcoholism, fur-
ther complicated by toxic adulterants, such as
copper sulfate, which was used as a colorant.
Yet low doses of thujone-free wormwood are
considered GRAS (plant parts are GRAS at
360 ppm, the essential oil is GRAS at 60 ppm,
and the extract is GRAS at 170 ppm). Thus,
while the recommendation of an upper limit of
wormwood oil is approximately 5.7 drops per
quart of water, any finished food must be free
of thujone under current FDA rules. New com-
panies producing absinthe are today working to
moderate these rules.

One study done at the Aga Khan University
Medical College in Pakistan found that the
crude aqueous-methanolic extract of 4. absin-
thium appears to provide protection to the liver,
validating one traditional use of this plant.
Nonetheless, the herb gardener is best advised

Artemisia absinthium

to limit the use of wormwood to crafts such as
making wreaths or potpourris or antifungal
preparations to be applied to the skin. Worm-
wood oil is also toxic to mites.

Wormwood is easily grown in garden loam
with a near-neutral pH, and the herb has even
become a naturalized weed in northern North
America. The gray-velvety leaves of wormwood
are conspicuous but become brown and scraggly
at the base by midsummer.

The flowering branches typically reach about
39 inches tall and then flop over. Cut the flower-
ing plants back to promote branching and force
more growth from the base of the plant. Seed is
readily available from the larger seed merchants,
but the finest varieties for landscaping are prop-
agated through cuttings or layerings taken an-
nually, since wormwood is often a shortlived
plant. Of the varieties available, ‘Lambrook
Silver” has good silvery foliage and controlled
growth compared with the species. ‘Powis Cas-
tle’ is a hybrid of this species with A. arborescens
L. It is hardy to Zone 7 in well-drained soil and
bright sun.

Important chemistry: The bitter principles
of wormwood are absinthin (a dimeric guaiano-
lide), anabsinthin, and artabasin (the latter two
compounds formed from absinthin). Addition-
al lactones contribute to the bitterness.

The essential oils are very variable. A high
(Z)-epoxy-ocimene chemotype occurs in alpine
Italy, while a high alpha-thujone chemotype oc-
curs at lower elevations in Italy. French plants
may occur as either a chrysanthenyl acetate or a
sabinyl acetate chemotype. Plants from Siberia
and Romania and some from Italy belong to a
mixed chemotype. The essential oil of worm-
wood may thus contain 0 to 85 percent sabinyl
acetate, 0 to 54 percent (Z)-6,7-epoxy-ocimene,
0 to 60 percent beta-thujone, 0 to 42 percent
cis-chrysanthenyl acetate, and 0 to 27.8 percent
trans-sabinene hydrate + lavandulyl acetate.
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Plants from Greece have 25.3 percent caryoph-
yllene oxide and 16.8 percent p-cymene. Plants
raised in Cuba have been reported with 23 per-
cent bornyl acetate. The essential oil of ‘Powis

Castle’ is rich with 41 percent beta-thujone and
25 percent (Z)-6,7-epoxy-ocimene. All these
forms generally smell of wormwood but with
differing nuances of daisy, pine, and tansy.

Artemisia annua
ar-té-miz-i-a i_n—ﬁ—i
annual wormwood

Chinese: ging hao

Annual wormwood produces many finely di-
vided leaves on a large, bushy plant. Also known
as sweet Annie or sweet wormwood, it has be-
come popular for use in dried wreaths due to its
strong aroma and copious foliage production.
Be forewarned, however, that allergic reactions
to sweet Annie are not uncommon, and many
individuals develop headaches after being
around the plant or products made from it.

Since 1971, when Chinese researchers dis-
covered its anti-malarial activity against several
microorganisms, including the rodent parasite
Plasmodium berghei, annual wormwood, or
qing hao, has been repeatedly researched. Ma-
laria, a disease caused by the four major parasite
species of the genus Plasmodium, is spread by
the Anopheles mosquito and kills around 1.5 to
2.7 million people annually in tropical and sub-
tropical areas.

Quinine, derived from the bark of Cinchona
species, has long been the standard treatment
for malaria, but resistant strains of malaria have
been reported. Artemisinin, or ginghaosu (liter-
ally, “the active principle of qing hao”), and
artemether, the methyl ether of dihydroarte-
misinin, have received the most study. Several
studies have shown artemether as effective as
quinine in treating severe cases of malaria, and
both compounds have few side effects, offering

a ray of hope against new strains of the deadly
illness.

The oil of A. annua also displays antifungal,
antibacterial, and antioxidant activity. Artemis-
inin shows no immunomodulatory activity.

Seeds of annual wormwood can be direct-
sown in the spring garden, but plants will also
readily reseed on a soil with a pH between 5.5
and 6.5 with 59.8 pounds nitrogen per acre
(67 kg/ha). However, the very small size of the
seeds prevents a uniform stand from develop-
ing, so transplants are recommended. Plants are
ready to transplant six weeks after seeding at a
rate of 44,966 plants per acre (111,111 plants
per ha) or individual spacing of 12 x 12 inches
(30 x 30 cm). Annual wormwood is a short-day
plant with a critical photoperiod of 13 hours
and 31 minutes, and non-juvenile plants flower

Artemisia annua
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two weeks after induction. Artemisinin content
is higher in the inflorescences than in the leaves
and is highest at the time of anthesis (pollen
release). In subtropical areas, planting in Sep-
tember is recommended for the highest con-
centration of artemisinin. Recommendations
for subtropical cultivation also include dense
stands, 8.9 x 104 plants/acre (2.22 x 105
plants/ha) for maximum yield of artemisinin.
Field trials in Brazil have shown a produc-
tion of 5 Ib/acre (6 kg/ha) of artemisinin. If
grown for the artemisinin content, a high-arte-
misinin seed line should be grown, and harvest
should be timed prior to flower bud-formation.
Water stress during the two weeks before har-

vest will lead to reduced leaf artemisinin con-
tent, as will prolonged drying. For optimum
artemisinin content, dry plants at ambient air
temperature for the shortest period possible or
at 176°F (80°C) for twelve hours.

Important chemistry: The essential oil of
the leaves is composed of 6 to 76 percent arte-
misia ketone, 0 to 44 percent camphor, 0 to 32
percent 1,8-cineole, 0 to 33 percent germacrene
D, trace to 16 percent alpha-pinene, and 0 to 15
percent alpha-guaiene. Artemisinin is found
only in the aerial parts of the plant, and the in-
florescence produces ten times more than the
leaves and will vary from trace to 0.8 percent of
dry matter.

Artemisia dracunculus
Ar-té-miz-i-a dra-kun-ka-lis
ta rragon

French: estragon

German: Estragon, Dragon

Dutch: dragon, slangenkruid

Italian: targone, dragone, targoncello, estragone
Spanish: estragdn, dragoncillo

Portuguese: estragao

Swedish: estragon

Arabic: tharcholn

Plant names often appear to have blown in
from left field, and when their derivation is ex-
amined, the mystery of the name remains; 4.
dracunculus is like that. Dracunculus means lit-
tle dragon, and curiously both tarragon and
dragon have the same derivation, the Greek
drdkon. The Arabic name translates as dragon-
wort. The precise derivation of the name is un-
known, but it may allude to the resemblance
of tarragon’s brown, coiled roots to a cluster of
small, arched serpents.

S

Tarragon is found in Europe, Asia, and
North America, but only the so-called Russian
and French plants have been cultivated, and
France today is the chief source of imported
tarragon leaves. The Russian tarragons are ex-
tremely vigorous and seed-fertile but have a bal-
samic leather odor. In contrast, French tarra-
gon, designated as the cultivar ‘Sativa’, was

Artemisia dracunculus 1
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selected as a seed-sterile derivative sometime
during the Middle Ages. The earliest reference
to French tarragon that we can locate is the
tarkhon of Ibn Beithar, a physician and botanist
who lived in Spain in the thirteenth century, al-
though French tarragon may be the same as the
altarcon of Gerard of Cremona of 1187. French
tarragon has an anise- or basil-like flavor, and is
also antibacterial. If you buy seeds of tarragon,
you are planting the Russian type, not the
French; French tarragon is propagated only by
cuttings or divisions. After you purchase (un-
sprayed) French tarragon plants, take off a small
leaf and bite into it; the herb gives a sweet,
numbing sensation.

Tarragon is propagated from stem tip cut-
tings, root cuttings, and divisions, but the latter
two methods carry the risk of spreading diseases
and insects, such as nematodes, which burrow
into the plant’s rhizomes. The herb prefers a site
with well-drained, fertile soil with a pH be-
tween 6 and 6.5, and full sun. Space plants 15
to 24 inches apart; commercial operations use
about 1,000 plants per acre. We have found that
if plants are spaced 2 feet (0.6 m) apart with 3
feet (0.9 m) between rows, yields of French tar-
ragon were as follows: first year (September)
1,062.1 pounds dry herb/acre (1.190.0 kg/ha),
second year (May) 649.8 pounds dry herb/acre
(728.0 kg/ha), second year (September) 1,162.0
pounds dry herb/acre (1,301.9 kg/ha).

Many gardeners look at their thin-stemmed,
narrow-leaved tarragon and believe that they
see fragility, but there is nothing delicate about
this herb except its flavor; it can withstand cli-
mates with as little as 12 inches of rain annu-
ally. It stands up to the excessive heat of Arizona,
where it is grown commercially with irrigation.
Tarragon is not so sanguine, however, in cli-
mates with high humidity or poor air circula-
tion, as both conditions foster deadly disease
problems.

Removal of diseased and discolored foliage
along with methods that limit the amount of
moisture on plant foliage effectively combats
diseases. Providing sufficient space between
plants to permit good air circulation, frequent
harvest of stems to reduce foliage density, and
no overhead irrigation goes a long way to mini-
mizing disease. A sand mulch 1 inch deep on
top of the soil under the plant will aid moisture
evaporation from the plant’s interior. The divi-
sion of plants every three to five years also pro-
vides an opportunity to reduce the plant dens-
ity and improve air circulation.

Tarragon can be grown for year-round har-
vest in the greenhouse under long-day photope-
riods of sixteen hours by supplementing the
natural day length with incandescent lights.
While cold storage is not necessary for year
round growth, plants exposed to six to eight
weeks of 37°F (4°C) cold storage with eight
hours of incandescent light daily will increase
total production.

French tarragon is the key ingredient in
Sauce Béarnaise and an important ingredient
in salad dressings and poultry dishes. French
tarragon is considered GRAS (leaves are GRAS
at 2,731 ppm, while the essential oil is GRAS at
441 ppm). Tarragon oil with 60 percent methyl
chavicol has been found to be genotoxic to Sac-
charomyces cerevisiae (yeast), an indication that
it may be carcinogenic. Whether this represents
ahuman health hazard is still open to specula-
tion. Tarragon oil is also antifungal.

Tarragon plants can be troubled by rust
(Puccinia dracunculina) and nematodes. Hot
water treatment (113°F for 25 minutes) of the
roots will kill most of the root-knot nematodes
(Meloidogyne hapla) but also produce a 32 per-
cent reduction in rhizome viability.

Important chemistry: The Russian tarra-
gons have an essential oil with trace to 55 per-
cent (E)-isoelemicin, trace to 60 percent elemi-
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cin (which provides a resinous odor), and 4 to
30 percent methyl eugenol (scented of cloves).
French tarragon oil is high in methyl chavicol
(estragole), 60 to 80 percent. Plants of “Turkish”
tarragon have been reported with 81 percent
(Z)-anethole and 7 percent (Z)-beta-ocimene.

Plants grown in Oregon of unknown origin
had 25 percent terpinolene and 22 percent (Z)-
beta-ocimene. The latter two chemotypes illus-
trate the diversity within this species that has
not been explored.

Artemisia genipi
ar-té-miz-i-4 jé-ni-pi
genépi

French: genépi
Italian: genipi

Genépi is usually harvested from the wild in
the Alps of Europe and primarily used in some

S

liqueurs. While currently not cultivated in
North America, genépi deserves to be intro-
duced because of its fine odor. Genépi has no
GRAS status.

Important chemistry: The essential oil of
genépi consists of 26 percent alpha-thujone and
12 percent terpinen-4-ol.

Artemisia glacialis
ar-té-miz-i-a gla-sé-a-lis
genépi des glaciers

French: genépi des glaciers
German: Gletscherreute

Gen¢épi des glaciers is used in a similar manner
to A. genipi. It is not in current cultivation in
North America but should be introduced.
Genépi des glaciers has no GRAS status.

Artemisia herba-alba
Ar-té-miz-i-a hér-b:i-i_l-bi
armoise

French: armoise
Arabic: shih

The Latin name literally means “white herb.”
Armoise is primarily used in perfumery but is
also possesses antibacterial and antispasmodic
properties. While not now cultivated in North

America, the species deserves increased atten-
tion because of its fragrance and historical use.
Important chemistry: The essential oil of
armoise consists of 0 to 84 percent beta-thu-
jone, 0 to 74 percent alpha-thujone, trace to 69
percent camphor, 1 to 50 percent 1,8-cineole,
trace to 39 percent davanone, trace to 18 per-
cent p-cymene, 0 to 17 percent ¢rans-pinocar-
veol, and 0 to 16 percent chrysnathenone, a very
variable odor that could best be described over-
all as green-herbaceous, chrysanthemum-like.
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Artemisia maritima
ar-té-miz-i-a ma-rit-i-ma
Levant wormseed

French: armoise maritime
German: Strand-Beifuss

Dutch: zee-alsem

Italian: assenzio marino, santonica
Arabic: afsantin-el-bahr

Levant wormseed is sometimes used in Middle
Eastern cooking but is not cultivated in North
America. Maritima refers to the sea-coast habi-
tat of this plant. Levant wormseed has no
GRAS status.

Important chemistry: The primary constit-
uents of the essential oil are 53 to 82 percent
linalool and 6 to 20 percent 1,8-cineole, provid-
ing a lavender/eucalyptus-like odor.

Artemisia pallens
ar-té-miz-i-4 pal-énz
davana

Davana, as it is almost universally known, is
used in flavor compositions for beverages, can-
dies, tobacco, and baked goods; pallens refers
to its gray foliage. The essential oil is GRAS up
to 11 ppm. Despite the wide use of davana, it is
currently not cultivated in North America.

Davana is used in India for garlands and bou-
quets and in folk medicine as a treatment for
diabetes. Research with methanol extracts of
davana done at the Tropical Botanic Garden
and Research Institute in Kerala, India, showed
a significant blood-glucose lowering effect in
diabetic rats.

This annual is easily propagated from seeds.
Prior to sowing, the seed is usually mixed with

sand, tied in a cloth bag, and kept moist for
forty-eight hours before sowing in nursery beds.
Prior to transplanting, the soil is fertilized with
liberal manure, 36 pounds per acre (40 kg/ha)
phosphate and 36 pounds per acre (40 kg/ha)
potash. Nitrogen at 48 pounds per acre (53 kg/
ha) is applied ten days, twenty-five days, and
forty days after transplanting. Transplants are
normally planted out five weeks after sowing,
spaced 3 inches (7.5 cm) between plants and 6
inches (15 cm) between rows. Harvesting is
done when a large number of flower buds open.
Infestations by root-knot nematodes (Meloido-
gyne spp.) will decrease yields.

Important chemistry: The essential oil is
primarily composed of 38 percent cis-davanone
and 10 percent nerol, providing a fruity-rose
fragrance.

s
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In situations of full sun and well-drained
garden loam, Roman wormwood spreads widely

Artemisia pontica
dr-té-miz-i-4 pon-ti-ka
Roman wormwood and easily into the lawn; it is not a good edging.
Yet the delicate foliage is indispensable in the
French: petite absinthe herb garden. Since wormwood was banned
German: Rémischer Beifuss

Dutch: roomse alsem

from liqueurs, Roman wormwood has been
substituted in the formulation of Pernod, the
replacement for absinthe. Roman wormwood
has no GRAS status.

Important chemistry: The essential oil of
Roman wormwood consists of 0 to 34 percent
artemisia ketone, 24 to 25 percent 1,8-cineole,
21 to 23 percent alpha-thujone, and 0 to 16 per-
cent camphor.

Italian: assenzio pontico, assenzio gentile
Spanish: ajenjo menor, ajenjor romano

Roman wormwood is also known as Hungarian
wormwood or small absinthe. Pontica refers to
the south shore of the Black Sea. The delicate,
thread-like gray leaves of this herb may remind
the gardener of frost patterns.

S

Artemisia vulgaris
a dr-té-miz-i-a vul-ga-ris
mugwort

Mugwort has been used in cooking, and it
is an effective mosquito repellent when burned.
Mugwort has no GRAS status.

Artemisia princeps Pamp., Japanese mug-

French: armoise commune, herbe de St. Jean

German: Echter (gemeiner) Beifuss, Mugwurz,
Gdnsekraut

Dutch: bijvoet

Italian: erba di San Giovanni, amarella,
campaccio, assenzio selvatico

Spanish: ajenja, artemisia, hierba de San Juan

Portuguese: artemisia verdadeira

Chinese: ai-hao, ch'i-ai, i-ts'ao, k'i-ai, chih-ts'ao,
chiu-ts'‘ao

Arabic: afsantin-e-hindi

Mugwort is also known as Indian wormwood.

Vulgaris means “common”. Mugwort is a poten-

tially noxious weed and very difficult to elimi-

nate because of its rhizomatous roots; it is not a

plant for the controlled herb garden. Edges of
fields and forests would suit this herb perfectly.
Mowing does not seem to harm it where it is

established.

wort, is called yomogi or kazuzaki-yomogi in
Japan. This herb is very similar to 4. vulgaris
and is sometimes classified as a variety of that
species (4. vulgaris var. maximowiczii Nakai).

Artemisia vulgaris
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Important chemistry: The essential oil of 14 percent myrcene, and 0 to 13 percent ter-
mugwort consists of trace to 27 percent 1,8- pinen-4-ol, providing an overall odor of green-
cineole, trace to 20 percent camphor, 1 to 19 herbaceous.

percent borneol, 0 to 16 percent sabinene, 0 to

Botanical Key and Description

Key:
1. Most leaves on the flowering stems undivided ...............co i A.dracunculus
1a. Most leaves on the flowering stems divided. ......... ..o i e 2
R Y o 12 T | 3
3 HaIMlESS o e e A.annua
3a. Covered with grayish white interwoven tangle of hairs......................coooiiiaiat, A. pallens
2a. PerenNial. ..o e 5
4, Allflorets hermaphrodite and fertile........ ... e 5
5. Leavesrarely more than 10 mm, mostly in axillary fascicles on the flowering stems ..........
............................................................................. A. herba-alba
5a. Most leaves more than 10 mm, not in axillary fascicles on the flowering stems...............
............................................................................... A. maritima
4a. Outer florets female, with thread-like floral envelope ...t 6
6. Inflorescence compound with the younger flowers at the apex; stems usually at least
2 e 3 A. absinthium
6a. Inflorescence with stalked flowers borne along a more or less elongated axis, the
youngest flowers near the apex or head, sometimes with a few short branches; stems
usually less than 30 Cm . ..ot e e 7
7. Involucral bracts hairyallover ....... ..o A. glacialis
7a. Receptacle smooth. . ..ot e e 8
8. Terminal lobe of leaves on the stem at least 2 mm wide at base.......... A. vulgaris
8a. Terminal lobe of leaves on the stem less than 2 mm wide atbase................ 9
9. Small heads (capitula) tenorfewer ..........cccoiiiiiiiiiiiiininan.. A. genipi
9a. Capitulamore than ten. ......ov it i it 10
10. Capitula in a simple or very slightly branched inflorescence along a more
or less elongated axis with the younger flowers at the top ......... A. genipi
10a. Capitula in a much-branched inflorescence with the younger flowers at
the center; branches sometimes short but numerous.................... 1
11.  Lower leaves on the stem stalkless, the lowest pair of segments usually
more or less stem-clasping with a dilated base ................ A. pontica
11a. Lower leaves on the stem distinctly stalked................ A. abrotanum
A. abrotanum L., Sp. pl. 845. 1753. General habit: Southernwood is a woody
Native country: Southernwood is found in perennial shrub to 1 m.

Europe but its native country is unknown. Leaves: Leaves are pinnately lobed halfway to
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the midrib once to three times, the thread-
like lobes bearing glandular dots, smooth
above and grayish-hairy beneath; leaf stalks
short, not with a basal lobe.

Flowers: The inflorescence consists of small
heads. The flowers are yellow.

A. absinthium L., Sp. pl. 848. 1753.

Native country: Wormwood is native to
Europe.

General habit: Wormwood is covered with
long, straight, soft, appressed hairs, giving it
asilky texture, 30 to 100 cm tall.

Leaves: Leaves are pinnately divided two to
three times, stalked, lobes 5 t0 20 X 1to 6
mm, usually blunt at the apex.

Flowers: The inflorescence consists of small
heads, nodding, in a compound inflores-
cence with the youngest at the tip.

A. annua L., Sp. pl. 847. 1753.

Native country: Annual wormwood is native to
southeast Europe but naturalized through-
out Europe, Asia, and North America.

General habit: Annual wormwood is a smooth
annual, S to 150 cm tall.

Leaves: Lower and middle leaves are pinnately
lobed halfway to the midrib three times,
stalkless; lobes 1to S x 0.5 to 1 mm, linear-
lance-shaped, tapering to the apex. Upper
leaves are pinnately lobed halfway to the
midrib once or twice.

Flowers: The inflorescence consists of small
heads arranged in a lax compound inflores-
cence with the youngest at the apex.

A. dracunculus L., Sp. pl. 849. 1753.

Native country: Tarragon is native to Asia,
Europe, and North America.

General habit: Tarragon is a much-branched
smooth perennial, 60 to 120 cm tall.

Leaves: Basal leaves are three-lobed at the apex,

the other leaves 2 to 10 x 0.2 to 1 cm, linear
to lance-shaped, with a smooth edge or
weakly toothed.

Flowers: The inflorescence consists of small
heads arranged in a small compound inflores-
cence with the youngest at the apex. Flowers
are yellowish.

A. genipi Weber in Stechm., Artem. 17. 1775

(4. spicata Wulfen, A. laxa (Lam.) Fritsch., 4.

mutellina Vill., A. glacialis Wulfen, non L.].

Native country: Genépi is native to the Alps of
Europe.

General habit: Genépi is densely grayish; long,
straight, soft, appressed hairs give a silky tex-
ture to this 25 cm perennial.

Leaves: The stem-leaves are stalked, pinnately
lobed, or deeply toothed.

Flowers: The inflorescence consists of small
heads, dense and nodding. Flowers are
densely hairy.

A. glacialis L., Sp. pl. ed. 2. 1187. 1763.

Native country: Genépi des glaciers is native to
the southwestern Alps of Europe.

General habit: Genépi des glaciers is a densely
tufted perennial to 18 cm; long, straight,
soft, appressed hairs give a silky texture.

Leaves: Leaves are stalked, five-parted, with
segments divided into threes, the lobes nar-
rowly linear, almost blunt at the apex; the
upper stem-leaves less divided.

Flowers: The inflorescence consists of small
heads crowded into a terminal flat-topped
or convex open inflorescence. Flowers are
bright yellow, smooth.

A. berba-alba Asso, Syn. Strip. Arag. 117.

1779.

Native country: Armoise is native from Spain
to southern France and from Morocco to
Israel and Iran.
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General habit: Armoise is a woody perennial
to 60 cm, spreading.

Leaves: Leaves are 2 to 5 mm, pinnately lobed
halfway to the midrib once or twice, the
lower shortly stalked, the others stalkless.

Flowers: The inflorescence consists of small
heads in a freely branched compound inflo-
rescence with the youngest at the apex.

A. maritima L., Sp. pl. 846. 1753.

Native country: Levant wormseed is native to
the coasts of western and northern Europe.

General habit: Levant wormseed is a perennial
covered with a gray to white dense, wool-like
covering of matted, tangled hairs of medium
length, rarely approaching smooth with a
horizontal to slightly ascending, usually
rather slender stalk; flowering stems are 5 to
60 cm, often woody below.

Leaves: The lower stem-leaves wither at flower-
ing and are pinnately divided two or three
times, stalked, often with small, earlike lobes
at the base. The lobes are 3 to 15 x 0.4 t0 0.9
mm, rounded at the apex to linear, almost
tapering to the apex to blunt at the apex; up-
per leaves stalkless, the uppermost undivided
or with a few lobes basally.

Flowers: The inflorescence consists of small
nodding or erect heads.

A. pallens Wall. ex DC., Prodr. 6:120. 1838.

Native country: Davana is native to India.

General habit: Davana is an erect annual cov-
ered with a grayish white, dense covering of
matted, tangled hairs of medium length, 45
to 60 cm tall.

Leaves: Leaves are stalked, lobed to halfway to
the midrib, gray.

Flowers: The flowers consist of small heads ar-
ranged in a lax inflorescence with the stalked
flowers formed along a more or less elongated

axis with the younger flowers near the apex.
Flowers are yellow.

A. pontica L., Sp. pl. 847. 1753.

Native country: Roman wormwood is native
to central and eastern Europe and natural-
ized throughout Europe.

General habit: Roman wormwood is a rhizom-
atous perennial with stems 40 to 80 cm tall,
grayish with a dense covering of matted, tan-
gled hairs of medium length, almost smooth
below.

Leaves: Leaves are 3 to 4 cm, pinnately com-
pound halfway to the midrib once or twice,
stalkless, with small earlike lobes at the base,
densely hairy on both surfaces; lobes are up
to 0.5 mm wide, linear-lance-shaped, tipped
with a small tooth-like shape.

Flowers: The inflorescence consists of small
heads in a narrow compound inflorescence
with the youngest at the tip. The flowers are
yellow.

A. vulgaris L., Sp. pl. 848. 1753.

Native country: Mugwort is native to most of
Europe and naturalized in North America.

General habit: Mugwort grows in tufts but
without an overwintering rosette. Stems are
30 to 120 cm, sparsely hairy, often almost
smooth, usually reddish or purplish.

Leaves: Leaves are pinnately lobed halfway to
the midrib, with ear-shaped appendages at
the base, usually smooth above, covered with
a tangle of hairs beneath. Lower leaves are
shortly stalked, upper stalkless.

Flowers: The inflorescence consists of numer-
ous small heads, almost stalkless, erect or
slightly recurved, crowded on the branches
of a large compound inflorescence with the
younger flowers at the apex. Bracts are leaf-
like, the upper small and simple. The flowers

are usually reddish brown.
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Asarum canadense

is-3-rium kin-3-dén-sé
wild ginger

Family: Aristolochiaceae

Growth form: creeping herbaceous perennial
to 6 inches (15 cm)

Hardiness: hardy to New Brunswick and
Quebec (Zone 4)

Light: shade

Water: constantly moist to edge of standing
water

Soil: rich in organic matter, pH 5.0 to 6.0

Propagation: primarily by divisions in early
spring, but fresh seeds may also be used

Culinary use: substitute for ginger

Craft use: potpourri

Landscape use: shady border, groundcover,
wildflower garden

French: serpentaire du Canada
German: Canadische Schlangenwurzel
Italian: asaro

Spanish: asaro, serpentaria

The wildflower books call this wild ginger, but
the name of the commercial product is Cana-
dian snakeroot. The genus name is derived from
an unknown ancient Roman and Greek word
and currently includes about seventy species of
the north temperate areas of the northern
hemisphere.

The heart-shaped leaves of A. canadense are
a good accent in a shady, moist garden with
acidic soil. The tubular dark red flowers, borne
at the base of the leaves, go almost unnoticed.
In the wild, this herb is found in humusy soil
near moist seeps or along streams in northeast-
ern North America. Allowed to colonize, the
plant can actually be used as a groundcover.

Wild ginger is easily propagated by divisions

in early spring. Fresh seeds may also be pressed
into the soil where new colonies are desired.

Wild ginger is grown primarily for its ginger-
scented creeping rhizomes, but don’t expect a
windfall of ginger for your kitchen. The plant is
rather delicate and slow growing compared to
true ginger (Zingiber officinale), so it is more of
a curiosity than a useful herb. Other species of
Asarum, such as A. europaeum L., are also good
ornaments in the garden and often have ginger-
scented rhizomes but are not recommended for
human consumption (the oil of 4. europaeum is
actually poisonous). The rhizomes of wild gin-
ger have been used as a substitute for true ginger
and even candied, but only the essential oil has
GRAS status at 1 to 8.3 ppm in nonalcoholic
beverages, ice cream, candy, baked goods, and
condiments.

Important chemistry: The essential oil of
the rhizomes of wild ginger (Canadian snake-

Asarum canadense
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root) is dominated by 36 percent methyl euge-
nol and 28 percent linalyl acetate, providing a
spicy-lavender note. The rhizomes of wild gin-
ger also contain aristolochic acid, an anti-tumor
compound.

Botanical Description

At least two varieties may be distinguished: var.
canadense with calyx lobes spreading from the
base, curved upward beyond the middle and
gradually narrowed into a rolled-backward-
margined slender tip 0.5 to 2 cm; and var. re-
flexum (E. P. Bicknell) B. L. Robinson, with
reflexed calyx lobes closely appressed to the
ovary and triangular, abruptly contracted into
ashort, tubular 2 to 4 mm tip.

A. canadense L., Sp. pl. 442. 1753.

Native country: Wild ginger is native to rich
woods from New Brunswick and Quebec
to Ontario and Minnesota, south to North
Carolina, northern Alabama, and northern
Louisiana.

General habit: Wild ginger is a hairy, decid-
uous, herbaceous perennial rising to about
15 cm.

Leaves: Leaves are heart-round to heart-kidney-
shaped, 8 to 12 cm wide at the time of pollen
release, larger at maturity.

Flowers: The flowers are actually composed
of three calyx lobes and no petals. These ap-
pear in May and are basal, bell-shaped, and
deep red.

Bergera koenigii

bér-gér-a ké-nig-e4
Indian curry leaf

Family: Rutaceae

Growth form: shrub to small tree
Hardiness: hardy to Zone 9

Light: full sun

Water: evenly moist

Soil: garden loam

Propagation: cuttings, seeds

Culinary use: curry, but not GRAS

Craft use: none

Landscape use: interesting container plant

Hindi: mitha neem, kurry-patha

Indian curry leaf is an essential ingredient of
curries throughout southeastern Asia. The
smell has been described as distinctly curry-like

Bergera koenigii



174 Herb Profiles

with the overtones of gasoline. Nonetheless, the
herb harmonizes well with curry mixtures for
vegetables, fish and meat dishes, soups (rasams),
pickles, buttermilk preparations, chutneys,
scrambled eggs, and so on. It does not, however,
have GRAS status from the FDA.

An organic solvent extract of the leaves is
somewhat antibacterial. An aqueous extract of
the leaves inhibits ethanol-induced lesions in
the stomach.

Most publications list Indian curry leaf as
Murraya koenigii, but the correct name is Ber-
gera koenigii. The latter scientific name appar-
ently commemorates Alexander Malacias
Berger (1737-1804), a student of Linnacus, and
J. G. Koenig (1728-1785), a botanist in India.

Important chemistry: The essential oil of
Indian curry leaf is very diverse and contains 0
to 45 percent sabinene, 0 to 68 percent alpha-
pinene, trace to 54 percent beta-caryophyllene,
trace to 70 percent beta—pinene, trace to 49
percent beta-phellandrene, 0 to 21 percent beta-
gurjuenne, and 0 to 10 percent bicycloger-
macrene. Both the leaves and seeds are rich in

numerous carbazole alkaloids of unknown tox-
icity, and the seeds are considered poisonous.

Botanical Description

B. koenigii L., Mant. Pl. 2:563. 1771 [Murraya

koenigii (L.) Spreng.].

Native country: Indian curry leaf is native
to the foot of the Himalayas, eastward to
Myanmar (Burma), Indochina, southern
China, and Peninsular India, and is widely
cultivated in various tropical countries.

General habit: Indian curry leaf is a shrub or
small tree to 5 m in height.

Leaves: Leaves are spiralled-alternate, pinnate,
crowded at twig-ends, mostly 15 to 30 cm
long, leaflets 15 to 25, dark green above,
paler beneath.

Flowers: The small, white fragrant flowers are
borne in a dense, corymbose paniculate, ter-
minal inflorescence.

Fruits/seeds: The fruit is a subglobose berry
containing one or two green seeds.

Borago officinalis

bor-a-go o-fis-i-na-lis
borage

Family: Boraginaceae

Growth form: annual to about 28 inches
(70 cm)

Hardiness: seedlings do not withstand
frost well

Light: full sun

Water: constantly moist but not wet

Soil: average garden loam, pH 4.5 t0 8.2,
average 6.6

Propagation: seeds in spring, 2,000 seeds
per ounce (70/g)

Culinary use: historically eaten but not
recommended today

Craft use: none

Landscape use: allow to reseed cottage-
garden style
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French: bourrache

German: Boretsch, Borretsch, Gurkenkraut

Dutch: prikneus, bernagie

Italian: borrana, borragine, buglossa vera,
vorraccio

Spanish: borraja, becoquino

Portuguese: borragem

The ancients found in borage the perfect pick-
me-up, a quick cure for what they called melan-
cholia, or, as we know it today, the blahs. Al-
though this cure for boredom was usually
created by mixing borage stems, leaves, and/or
flowers with alcohol and drinking the concoc-
tion, you don’t have to go that far. The plant it-
self is cheery, in an awkward way; a bit clumsy
of stem with a sprawling footprint, but bearing
beautiful blue flowers that sparkle against its
large, coarse green leaves.

The derivation of the generic name, Borago,
is unknown but it probably derives from the
medieval Latin, borra or burra, meaning “rough
hair” and referring to the prickly stems and
leaves. Linnaeus stated that the name was a cor-
ruption of corago (Latin cor, the heart, and 4o,
to act) from its use in medicine as a heart seda-

Borago officinalis

tive. The genus Borago includes three species na-
tive to the Mediterranean region and Europe.
Borage has long been employed as bee-fodder,
and the cucumber-flavored leaves have been eat-
en like spinach or used to flavor apertifs such as
Pimm’s No. 1 Cup. The flowers of borage are
also candied and used for cake decoration or
used in jams and jellies. Not only do raw, hairy
borage leaves taste like cucumber-flavored cater-
pillars, recent research has found that both flow-
ers and leaves contain pyrrolizidine alkaloids,
which cause liver cancer, and hydrocyanic acid.
However, borage seeds (actually small nuts,
or nutlets) contain gamma-linolenic acid. This
unusual fatty acid is an intermediate in the bio-
synthesis of prostaglandins, a class of metabolic
regulators in mammals. Dietary supplements of
gamma-linolenic acid may be beneficial in the
treatment of health problems associated with
deficiencies in essential fatty acids and prosta-
glandins. Gamma-linolenic acid has shown
therapeutic promise in the treatment of atopic
eczema, premenstrual syndrome, diabetes, alco-
holism, and inflammation. Gamma-linolenic
acid may help prevent heart disease. We do not
recommend the consumption of raw borage
seeds, however, because they also contain at
least one pyrrolizidine alkaloid.
Borage germinates quickly from direct-sown
seed in spring and grows rapidly up to about
28 inches (70 cm) with coarse 8-inch (20 cm)
leaves and blue flowers around June and July.
Borage prefers well-drained, stony soil in full
sun and only a moderate amount of water. In
conditions to its liking, borage will reseed.
Important chemistry: The foliage of borage
is rich in pyrrolizidine alkaloids in the range of
2 to 8 mg/kg. The principal alkaloids detected
in the leaves include 16 to 39 percent lyco-
psamine, 12 to 36 percent supinine, 13 to 35
percent amabiline, 9 to 31 percent acetyllyco-
psamine, < 2 percent 7—acetylintermedine, more
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than 1 percent intermedine, and cynaustine Europe but naturalized in the warmer parts
[(+)-supinidine viridiflorate]. In addition, bor- of central, eastern, and western Europe.

age plants contain hydrocyanic acid (15 mg General habit: Borage is an annual to 15 to 70
HCN/kg of young nonflowering plants). The cm high.

flowers contain the alkaloid thesinine. The seeds ~ Leaves: Basal leaves are 5 to 20 cm long, egg- to
contain thesinine (300 mg/kg in mature seeds), lance-shaped, and stalked. Upper leaves are
lycopsamine, 7-acetylintermedine, and seneci- stalkless, clasping the stem.

phylline in addition to 13 to 33 percent oil with ~ Flowers: Flowers are five-pointed blue stars,
34 to 39 percent linoleic acid, 20 to 26 percent rarely white, lobes 8 to 15 mm long, lance-
gamma-linolenic acid, 15 to 19 percent oleic shaped, tapering to the apex.

acid, and 9 to 12 percent palmitic acid. Fruits/seeds: Nutlets are 7 to 10 mm long,

oblong to slightly egg-shaped.
Botanical Description

B. officinalis L., Sp. pl. 137.1753.

Native country: Borage is native to southern

s

Brassica

bri-sé-ka

brassica

Family: Brassicaceae (Cruciferae)

Growth form: annual to about 39 inches (1 m)
or more

Hardiness: withstands frost

Light: full sun

Water: moist but not constantly wet

Soil: good garden loam, pH 4.3 to 8.2, average
6.2 (B. juncea var. juncea); pH 4.9 t0 8.2,
average 6.5 (B. nigra)

Propagation: seeds in spring, 15,000 seeds
per ounce (535/g)

Culinary use: mustards

Craft use: none

Landscape use: wildflower garden

Brassica
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The genus Brassica includes the cole crops (cab-
bage, cauliflower, broccoli, brussels sprouts,
kohlrabi, and so on), and its name is derived
from the Latin for cabbage. All thirty species
of this genus contain allyl thiocyanates, or mus-
tard oils, providing them with their own partic-
ular pungency, but only two members of the
genus are considered to be herbs because their
seeds are ground and used to make mustard.

To most Americans, mustard is the commer-
cial yellow product slathered upon hot dogs.
Mustards, either alone or with other flavors
(such as dillweed or tarragon), go well beyond
this simple concept, and those resourceful
enough to prepare their own mustards are in
for a real treat.

As a food, mustard dates back as far as the
Han Dynasty in China (206 B.C.E.-221 C.E.),
and the Romans also spread mustard in their
conquests. The word mustard is derived from
the French moutarde, which, in turn, is derived
from the Latin mustum ardens, or “burning
must.” This etymology arose because of the me-

dieval French practice of preparing culinary
mustard by pounding the seeds with honey and
either vinegar or must (partially fermented or
“new” wine). The English of this time prepared
their mustard differently, grinding the seeds
coarsely with flour and sometimes cinnamon,
moistening the paste, and forming it into balls
which were then dried for later use.

Modern medical application of the mustards
is limited to external poultices on top of cheese-
cloth (“plasters”) to increase blood flow by dilat-
ing the blood vessels, but prolonged contact
with skin will produce blistering. Internally,
the effect is the same, and the irritants in mus-
tard stimulate blood flow in all tissues, but dam-
age to the digestive tract can result with over-
doses. Mustard can depress thyroid function, so
individuals with hypothyroidism should gener-
ally avoid mustards.

Besides the species of Brassica listed below,
Sinapis alba (which see) yields yellow or white
mustard, the source for many American pre-
pared mustards.

Brassica juncea
bri-se-ké jun-sé-a
brown and Indian mustard

French: moutarde brune, moutarde de Chine
German: Rutensenf, Sareptasenf, Indischersenf
Dutch: bruine mosterd

Italian: senape indiana, senape cinese
Spanish: mostaza de Indias, mostaza hindu
Swedish: sarepta senap

Russian: gorchitsa sareltskaya

Chinese: chieh

Japanese: karashi

The brown and Indian mustard seeds are used
for their pungent aroma and bite similar to

horseradish. Chinese restaurant mustard, hot
English mustard, Dijon mustard, and German
mustard all owe their pungency to brown
mustards.

This species name, B. juncea, means “rush-
like mustard,” referring to the inflorescences
arising in tight clusters. Depending upon the
variety, mustard may be used either as a potherb
or for seasoning. Only var. juncea is considered
here as an herb, although this species also in-
cludes var. crispifolia, curled mustard or South-
ern curled mustard; var. integrifolia, broad-
leaved Chinese mustard; var. japonica, Japanese
mustard or potherb mustard (fakana in Japa-
nese); var. megarrhiza, turnip-rooted mustard



178 Herb Profiles

or tuberous-rooted Chinese mustard; and var.
tumida, swollen-stemmed mustard.

Since World War II, brown and Indian mus-
tards have supplanted black mustard in the con-
diment trade because mechanical harvesting of
the latter is difficult—it shatters easily. Prepare
garden loam with near-neutral pH in the fall
for sowing as early as possible the following
spring. Seeding is at the rate of approximately 3
pounds per acre (3% kg/ha). For the home gar-
dener, plant seeds about 9 inches apart and
about % to % inch deep. Succulent thinned
seedlings can be consumed in salads. The yellow
flowers have a sweet fragrance that permeates
the garden.

The crop may be ready for harvest in August
or as early as late May. When the seed pods
turn brown, cut the plants down and stack
them in an airy place to dry with a tarp under-
neath to catch fallen seeds. Home gardeners
may hang plants to dry with the pods enclosed
in a strong paper bag. Later roll the closed bag
with a heavy rolling pin and winnow the seeds
by lowering the nozzle of a vacuum cleaner un-
til the chaff'is picked up, leaving the heavier
seeds behind. Yields of up to 1,000 pounds per
acre (1,121 kg/ha) of cleaned seeds may be ex-
pected, or about 2 tablespoons of seeds for each
foot of plants. Generally about a dozen plants
will yield enough seeds to prepare at least a few
batches of homemade mustard. All mustards
self-sow freely and can become weedy quickly;
seeds last for about two years in soil.

Brown and Indian mustards are subject to
attack by the Brassica seed weevil (Ceutorrhyn-
chus assimilis), pollen beetle (Meligethes aeneas),
flea beetle (Phyllotreta cruciferae), and the mus-
tard beetle (Phaedon cochleariae), but all are
easily controlled by insecticides.

Brown and Indian mustards are primarily
imported from Canada, but some is produced
in the northern Plains States of the United
States. Brown mustard seeds (23,000 to
101,503 ppm) and essential oil (201 ppm) are
considered GRAS.

Important chemistry: The seeds of brown
and Indian mustards contain the enzyme myro-
sinase and a mixture of two glucosides: sinigrin,
or potassium allyl glucosinolate, and 3-butenyl
glucosinolate. In the presence of water, the en-
zyme and the glucosides interact, liberating allyl
isothiocyanate (44 to 69 percent of the volatile
oil) and 3-butenyl isothiocyanate (5 to 6 per-
cent of the volatile oil). The volatile isothiocya-
nates are responsible for the pungent flavor, or
“heat,” of brown and Indian mustards. This re-
action is somewhat different in hot water; at
temperatures greater than 110°F (43°C), the
somewhat toxic and bitter nitriles are liberated.
This may account for the bitterness of adding
uncooked mustard seeds early in cooking,
which can be alleviated by soaking the seeds in
cold water before cooking. Heating in oil does
not liberate the isothiocyanates, and mustard
seeds may be popped and ground as is done in
many Indian masalas.

Generally about a dozen plants will yield
enough seeds to prepare at least a few batches
of homemade mustard.
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Brassica nigra
bri-sé-ki ni-gri
black mustard

French: moutarde noire, moutarde grise, sénevé
noir

German: Schwarzer Senf, Senfkohl

Dutch: zwarte mosterd

Italian: senape nera

Spanish: mostaza negra

Portuguese: mostarda, mostarda negra

Swedish: svartsenap

Russian: gorchitsa chernaya

Chinese: chi’ing-chieh, tzu-chieh

Arabic: khardal

Botanical Key and Description

Key:

Black mustard is no longer a commercial com-
modity because it requires hand-harvesting.
Since World War II, the brown mustards have
replaced black mustard for use in prepared mus-
tards. Indian cooks, however, use black mustard
seeds in hot oil to impart a rich, buttery taste to
curries.

Try raising your own black mustard to pre-
pare a really unique spread! Seeds of B. nigra
are considered GRAS at 2,300 to 5,200 ppm.

Important chemistry: Seeds of B. nigra
contain myrosinase and sinigrin (potassium
allyl glucosinolate), which liberates allyl isothio-
cyanate (trace to 2 percent of the volatile oil)
upon mixing with water.

1. Long capsules appressed to the stem; beak thread-like............cooiiiiiiiiiii i, B. nigra

1a. Long capsules, spreading to erect or curved outward; beak gradually narrows to a tip to cylindrical ......

B. juncea (L.) Czern., Consp. PL. Charc. 8.
1859 var. juncea (B. besseriana Andrz., Sinapis
ramosa Roxb., B. juncea Coss., B. juncea Coss.
var. sareptana Sinskaia)

Native country: B. juncea is probably an an-
cient hybrid (B. nigra x B. rapa L.) and is
native to southern and eastern Asia.

General habit: B. juncea var. juncea is a smooth
annual herb. The principal stem is up to 1.2
m high; branches are long and spreading to
erect.

Leaves: Lower leaves are egg-shaped to broad
with parallel sides to narrowed at the base,
with leaf stalk, with opposite lobes with one
or two pairs of lobes on each side and a larger
terminal lobe sparsely beset with bristles; up-
per lobes almost smooth, shortly stalked.

............................................. B. juncea

Flowers: Flowers are bright yellow, 1 cm long,
scattered in the raceme or more typically
aggregated at the end and overlapping the
unopened buds.

Fruits/seeds: Fruit is an elongated, two-celled
capsule, 30 to 60 x 2 to 3.5 mm. Brown mus-
tard is distinguished by its reddish brown to
dark brown seeds, while Indian mustard is
distinguished by its mostly light yellow seeds;
both seeds are about 2 mm in diameter.

B. nigra (L.) W. Koch in Rohling, Deutschl.

Fl. ed. 3. 4:713. 1833.

Native country: Black mustard’s origin is
uncertain, but it is probably native to the
Middle East.

General habit: The principal stem of this
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annual herb is up to 1 m or more, branched
from the middle or from near the base.

Leaves: Lower leaves are lobed, with one to
three pairs of lateral lobes and a much larger
terminal lobe, with stiff bristles on both sur-
faces; upper leaves are narrow with parallel
sides, without teeth, or strongly wavy-mar-
gined, smooth; all leaves stalked.

Flowers: Flowers are bright yellow, 7 to 9 mm
long.

Fruit/Seeds: Fruit is an elongated two-celled
capsule, 10 to 20 x 1.5 to 2 mm. Seeds are
about 2 mm or less in size but tend to be
more oblong than spherical.

Calamintha

kil-4-min-tha
calamint

Family: Lamiaceae (Labiatae)

Growth form: herbaceous perennials to
about 32 inches (80 cm)

Hardiness: hardy to at least Zone 6

Light: full sun

Water: well-drained soil

Soil: average garden loam

Propagation: divisions in spring, seeds

Culinary use: limited (not GRAS)

Craft use: potpourri

Landscape use: cottage gardens, wildflower
meadows, or along paths

The genus name is from the Greek for “good
mint,” and while that judgment deserves atten-
tion, the calamints have been generally ignored
by herb growers. Calamint’s late summer flow-
ers are small, but the mint-scented foliage is
abundant; they are tough but short-lived, strag-
gly perennials rather resistant to heat, cold, ex-
cess moisture, and drought. They bloom in late
summer. The seven species of calamints are
casily cultivated on a near-neutral garden loam.
The abundant seeds and rampantly spreading
nature of the herb, however, mean that the cala-

mints are better suited to the wild or cottage
garden, not tightly controlled borders.

These European plants grow almost too well
sometimes, and have readily naturalized them-
selves in North America. None of the calamints
have GRAS status, although some books rec-
ommend the following two species of calamint
in teas, and Italian cookbooks occasionally rec-

Calamintha
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ommend these calamints (often called nepetella)
for sauces.
Recently, the treatment in 7he European Gar-

nepeta and C. officinalis have been misapplied,
and what was formerly known as C. zepeta

should be C. glandulosa. Calamintha menthi-

den Floraby D. R. McKean and A. C. Whiteley  folia is now the correct name for C. sylvatica.

has alerted us to the fact that the names C.

Calamintha glandulosa
kil-d-min-tha glan-da-16-sa
lesser calamint

French: menthe de montagne, calament
clinopode

German: Meeresminze, Wald-Quendel, Wald-
Melisse, Basilien-Quendel, Berg-Melisse,
Kalamint, Wirbeldast

Dutch: alpen-steenthijm, berg-melisse, berg-
steenthijm

Italian: calamento, menta cendrata, clinpodio

Spanish: calamenta, calaminta, albahaca
silvestre mayor, calaminta de montafia

Arabic: asaba-el-fatiyat

Some American herb companies have misla-
beled C. glandulosa as “Nepeta nepetella,” an
entirely different plant, apparently confused by
some Italian cookbook authors who call this
nepetella. This short-lived perennial bears hairy,

egg-shaped leaves on wispy stems with tiny
white or lilac flowers. The oil is antimicrobial.
Important chemistry: Misapplication of
the names in Calamintha makes the interpreta-
tion of the chemical literature a bit difficult, so
the original names in the literature are reported
here. The essential oil reported as C. nepeta
subsp. nepeta leaves consists of trace to 65 per-
cent menthone, 12 to 62 percent pulegone, trace
to 38 percent piperitenone oxide, trace to 26 per-
cent isomenthone, trace to 17 percent piperitone
oxide, and trace to 16 percent menthol. The
essential oil reported as C. nepeta subsp. glandu-
losa leaves consists of 0 to 89 percent (R)(+)-car-
vone, trace to 76 percent pulegone, 0 to 56 per-
cent menthone, 1 to 52 percent trans-piperitone
oxide, trace to 44 percent piperitenone oxide, 0
to 40 percent carvacrol, 0 to 27 percent isomen-
thone, 0 to 28 percent menthol + neoisomen-
thol, 0 to 40 percent piperitenone, 0 to 13 per-
cent piperitone, and 0 to 13 percent limonene.

Calamintha menthifolia
kil-;‘i—m_in—thfi mén—thi—f_(')—lé—ii
calamint

Calamint is primarily used for teas. The essen-
tial oil has sedating, antipyretic (reducing fever),
and antimicrobial activity.

The wispy aspect, leaves, and flowers of C.
menthifolia are very similar to C. glandulosa.

An unnamed variegated form with white
streaks also exists.

Important chemistry: Misapplication of
the names in Calamintha makes the interpreta-
tion of the chemical literature a bit difficult, so
the original names in the literature are reported
here. The essential oil reported as C. sylvatica
subsp. sylvatica leaves consists of 57 percent
piperitenone epoxide and 17 percent limonene
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or 63 to 75 percent piperitone oxide. The essen-
tial oil reported as C. sylvatica subsp. ascendens
leaves consists of 31 percent 1,8-cineole, 17 per-
cent isomenthone, 16 percent neoisomenthol,
and 15 percent menthol. The essential oil re-

Botanical Key and Description

Key:

ported as C. menthifolia has 63 to 68 percent
piperitone oxide. The essential oil reported as
C. officinalis has 47 percent carbone, 25 percent
limonene, and 22 percent pulegone.

1. Lower calyx-teeth 2 to 4 mm long, usually densely set with long marginal hairs; hairs in mouth of calyx

moreorlessincluded......................ooaL

........................................ C. glandulosa

1a. Lower calyx-teeth 1 to 2 mm long, without or with very few long marginal hairs; hairs in mouth of calyx

somewhatexserted ............coiiiiiiiiin.n..

C. glandulosa (Req.) Benth. [C. nepera (L.)

Savi subsp. glandulosa (Req.) P. W. Ball; C.

nepeta misapplied].

Native country: Lesser calamint is native to
southwest and south-central Europe.

General habit: Lesser calamint is a sparsely to

densely hairy perennial herb 30 to 80 cm tall.

Leaves: Leaves are 8 to 20 X 8 to 16 mm,
broadly egg-shaped, blunt at apex, almost
without teeth or with shallowly to deeply
rounded teeth, up to five teeth per side, glan-
dular spotted.

Flowers: Five to twenty white or lilac flowers
are arranged in a flower cluster that blooms
from the top down.

........................................ C. menthifolia

C. menthifolia Host (C. sylvatica Bromf., C.

officinalis misapplied)

Native country: Calamint is native to western,
southern, and south-central Europe.

General habit: Calamint is a hairy, stolonifer-
ous perennial 30 to 80 cm tall.

Leaves: Leaves are 20 to 70 x 10 to 45 mm,
egg-shaped or rounded-egg-shaped, slightly
tapering to the apex to blunt at the apex, al-
most without teeth to coarsely large-toothed
or with rounded teeth and five to ten teeth
per side.

Flowers: Three to nine pink or lilac flowers with
white spots on the lower lips are arranged in
a cluster that flowers from the top down.

Calendula officinalis

ka-lén-da-la 6—ﬁs-i—n_£1—lis
poet’s marigold

Family: Asteraceae (Compositae)

Growth form: annual to 8 to 20 inches (20 to
50 cm)

Hardiness: seedlings can withstand minor frost

Light: full sun

Water: moist but not constantly wet

Soil: average garden loam, pH 4.5 t0 8.2,
average 6.6
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Propagation: seeds in spring, 3,500 seeds
per ounce (123/g)

Culinary use: cheese, butter, custards, vine-
gars, salads, soups

Craft use: dye for hair and fabrics

Landscape use: border edges

French: souci

German: Ringelblume, Studentenblume,
Totenblume, Goldblume

Dutch: goedsbloem-wratten-kruid

Italian: calendula gialla, fiorrancio, calenzola

Spanish: calendula, flamenquilla, maravilla,
flor de muerto

Portuguese: maravilhas, marianas

Swedish: ringblomma

Russian: nogotki lekarstvennye

Chinese: chin-chan-hua

Arabic: janvah, azariyunah, azarboya

The genus Calendula includes about twenty
species of the Mediterranean, but only C. offici-
nalis has been used in medicine or the kitchen.
The generic name is derived from the Latin
calendae, the first day of the month, probably
alluding to the flowering of the plant through-
out the year in mild climates. The derivation
of “marigold” is the Anglo-Saxon merso-mear-
gealla, the marsh marigold, although the herb
later became associated with both the Virgin
Mary and Queen Mary. Large yellow to deep
orange daisies, sometimes tipped in red and up
to 3 inches across, are borne from tufted, light
green, lance-shaped foliage, making this a very
attractive annual for the border.

The subject of many poems because of its
beauty and nature of closing at around 3 p.m.
and openingagain at about 9 a.m., calendula
has achieved the English name of poet’s mari-
gold, but it also goes under the names of pot
marigold, Scotch marigold, golds, or ruddles
(ruddes). The derivation of “pot marigold” is

either a shortening of “poet’s marigold” or be-
cause of its free-flowering habit when housed in
pots in cool winter greenhouses.

The carotenoid-rich yellow to orange petals
of this annual daisy were once used to color but-
ter, cheeses, and custards and to thicken soups
and add a pleasant, spicy taste to salads, and to
substitute for expensive imported saffron. From
reading the first edition of John Gerarde’s
Herball of 1597, we know that it was especially
popular during the time of Queen Elizabeth I
(1533-1603). Recipes that call for marigold pet-
als generally refer to this plant, not the Mexi-
can/African/French marigolds (Zagetes spp.),
although the latter are indeed used today as a
supplement in chicken feed to color the fat yel-
low. The flowers of poet’s marigold are listed as
GRAS at 11 to 44 ppm.

The petals of poet’s marigold also yield a
dye for fabric or hair. Wide-ranging medicinal
claims have been made for poet’s marigold pet-
als, but little research has tested these assertions.
The petals have been found to be anti-inflamma-
tory and promote wound-healing and may aid
in the treatment of acute dermatitis, due to the
content of isorhamnetin and faradiol mono-

Calendula officinalis
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ester. The faradiol esters also provide anti-oed-
matous activity. In addition, the high concen-
tration of carotenoids, which are antioxidant, is
well documented and provides scavenging activ-
ity against free radicals. The flower extract may
be both genotoxic and anti-genotoxic. Flowers
also exhibit both spasmolytic and spasmogenic
constituents and may be useful in abdominal
cramps and constipation. The flowers of C. offi-
cinalis contain 0.009 percent pyrethrins, so an
extract would also be effective as an insecticide.

Some single and many double forms (‘Bon
Bon’, ‘Gitana’, ‘Prince’, and “Touch of Red’ se-
ries) are currently cultivated. One quaint form,
‘Prolifera’, is the hen-and-chickens poet’s mari-
gold because of the “proliferated head,” which
radiates smaller heads out from it in the man-
ner of hen-and-chickens (houseleck), Semzpervi-
vum tectorum L. Gerarde called this form
“Jacke-an-apes on horsebacke.” An investiga-
tion of ten cultivars of C. officinalis in Italy
showed that ‘Calypso Orange Florensis” pro-
duced the highest amounts of bioactive mono-
esters, followed by ‘Fiesta Gitana Gelb’ and
‘May Orange Florensis’. Another study done
in Austria with eight cultivars in two different
locations found that the diameter of the flower
heads, dry weight of the inflorescences, and
content of faradiol-3-monoesters proved to be
stable parameters, regardless of the environ-
ment. A study by the same authors found that
the inheritance of the faradiol monoesters was
complex and polygenic and not correlated with
flower size.

Plants are easily started indoors four to six
weeks before the last expected frost. The seeds,
shaped like stiff and twisted vipers, may be di-
rectly sown in friable garden loam in full sun
about 9 to 12 inches apart. Flowers are generally
produced from May until frost if summers are
cool. Seeds ripen in August and September, and
poet’s marigold often reseeds itself in the gar-

den. Heat is inimical to poet’s marigold, and
southern gardeners will find that their plants
cease flowering and suffer from spider mites
and black aphids in July and August; partial
shade and moist soil will sometimes counterbal-
ance the summer’s heat. Researchers in Egypt
found that pre-sowing seeds at a low tempera-
ture (5°C for 7 days) caused the most pro-
nounced increase in the essential oil.

Flower production is particularly increased
by fertilizers high in phosphorus, so fertilizers
with an N-P-K ratio of 1-2-1 are recommended.
A study done in Egypt also found that an appli-
cation of urea at the rate of 106 pounds per acre
(119 kg/hectare) gave the highest flower num-
bers and weight. Researchers in New Zealand
found that the total flower yield was not signifi-
cantly different at populations over 46 plants/
m?2. A mechanical harvester has been described
by M. Herold and others of the VEB Pharma-
zeutisches Werk in Halle, Germany (see selected
references).

Home gardeners may harvest flowers by cut-
ting the heads from the stems and drying them
in the shade on paper; the petals will stick to
screens. Overlapping of the petals results in
discoloration. Store the dried petals in tight,
opaque containers to prevent fading and discol-
oration.

Important chemistry: The essential oil of
poet’s marigold flowers is dominated by 2 to 64
percent alpha-cadinol, 8 to 10 percent eudes-
mol, and 2 to 23 percent cadinene, along with
many fatty acid esters and sesquiterpenes, pro-
viding a pleasant, spicy odor. The bitter princi-
ple is (-)-loliolide (calendin). The carotenoids,
which provide the distinct yellow to orange of
the petals, are beta-carotene, lycopene, violax-
anthin, and lutein; in addition, flavonoids, nar-
cissin, and glycosides of quercetin and isorham-
netin provide some color. At least eight faradiol
and calenduladiol monoesters are bioactive.
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Botanical Description

C. officinalis L., Sp. pl. 921. 1752.

Native country: Poet’s marigold is native from
Europe to Iran and North Africa.

General habit: Poet’s marigold is an annual to
perennial, woody only at the base, with
stems 20 to 50 cm high.

Leaves: Leaves are 7 to 14 x 1 to 4 cm, lance-
shaped with narrowed bases, narrowly

parallel-sided, or spoon-shaped, shortly taper-
ing to the apex or blunt, glandular-hairy to
sparsely spidery-cottony hairy, usually with a
smooth edge to obscurely wavy-toothed.

Flowers: Flowers are 4 to 7 cm in diameter, yel-
low or orange.

Fruits/seeds: Outer fruits (achenes) are in-
curved (or rarely flat) narrowly beaked, 2 to
2.5 cm, alternating with shorter boat-shaped
(rarely three-winged) achenes.

s

Capparis spinosa

ka-par-is spi-no-si
capers

Family: Capparaceae

Growth form: shrub to 5 feet (1.5 m)

Hardiness: hardy to western California and
central Florida (Zone 9)

Light: full sun

Water: withstands drought when established

Soil: well drained, pH 6.3 t0 8.3

Propagation: cuttings preferred; seeds slow
and variable

Culinary use: sauces and salad dressings

Craft use: none

Landscape use: pots, desert garden, walls

French: cdaprier épineux, cdpre

German: Kapernstrauch, Kappern, Kaper
Dutch: kappertjesstruik

Italian: capperi, cappero

Spanish: alcaparro, alcaparna, tdpana, cabriola
Portuguese: alcaparra

Swedish: kapris

Russian: kapertsy

Arabic: kiabara

While most people have tasted capers, few have
actually seen them growing or attempted to
grow them. Those tiny, pale green lumps are
actually unopened flower buds pickled in a vin-
egar and brine solution. The genus includes
about 250 species native to warm regions. Cap-
paris was the classical name of capers, originally
from the Arabic kabar, while spinosa reters to
the spines at the base of the leaves. Capers are
traditionally used in sauces for fish, mutton,
salads, or hors d oenvres. Classic French sauces

Capparis spinosa
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featuring capers include zartare, remoulade,
ravigote, and sometimes vinaigrette.

Capers are borne on a shrub that thrives in
full sun. The caper bush has long, sprawling
branches that can trail down walls or slopes or
gently mound until about 5 feet high and 10
feet across. Leaves are roundish, dark green, and
somewhat fleshy. Flower buds in each leaf joint
appear from spring to fall. A three-year-old
plant will yield just over 2 pounds of buds per
year, and a plant older than four years may pro-
duce over 20 pounds per year. If left to open,
the buds produce attractive 2- to 3-inch flowers
with four crepe-like white petals. While freez-
ing weather will cut this plant down to the
ground to resprout later, prolonged weather at
32°F (0°C) will kill the plant. Caper’s very deep
roots help it resist drought, and very few diseases
or insects attack capers.

Capers are propagated by cuttings or roots
because of the variability of seed. Cuttings are
rooted in the greenhouse and matured for at
least one year before they are planted in the
field and spaced 16 feet apart in rows 16 feet
apart (5 x 5 m); in California, field planting is
usually done from February to March. During
the first two summers, plants may require irri-
gation two or three times per year but none af-
ter establishment. Spring fertilization with a
16-16-16 fertilizer at the rate of ¥ pound per
plant per year is advisable, followed by water-
ing. Mature caper plants are pruned to ground
level during November or December in Califor-
nia. The new tender shoots in spring may be
consumed as a vegetable. Harvest flower buds
from mid-May to mid-August.

Germination of seed is irregular and slow,
but Demetrios G. Kontaxis of the University of
California has outlined a procedure to enhance
germination. Seeds are soaked in a jar filled with
warm water (100 to 115°F, 38 to 46°C) for
twelve hours while the water cools to room

temperature. Then the seeds are wrapped in a
moist towel, placed in a plastic bag, and refrig-
erated for 65 to 70 days. The seed is removed,
resoaked as above, and then planted in a soilless
mix in pots or flats. The seed is watered and
kept at 70 to 85°F (21 to 29°C) in part to full
sun. Germination may take from three weeks to
three months. Seedlings should be 3 to 5 inches
tall before transplanting. Another study, per-
formed by Gabriel O. Sozzi and Angel Chiesa
in Argentina, found high germination by soak-
ing seeds in concentrated sulfuric acid for
twenty minutes followed by a ninety-minute
soak in a solution of 100 ppm gibberellin.

Capers are considered GRAS, but consump-
tion of too many at once can cause stomach dis-
tress. While used primarily as a condiment, ca-
pers are also used in cosmetics to improve dry
skin. Morocco, Spain, and Turkey are the chief
exporters of capers to the United States. The
small caper buds, called zonpareil or “none-
such” capers, are usually preferred by chefs, but
some prefer the larger capoz buds. Raw capers
are unpalatable and must be pickled in the same
manner as cucumbers for pickles before con-
sumption.

The home gardener may harvest buds every
day early in the morning, wash them, drop
them in salted vinegar, and refrigerate them for
at least two weeks. Alternatively, mix caper buds
with salt overnight and then drop into vinegar.
The addition of French tarragon leaves to the
solution improves the flavor, as does a pickling
solution boiled with bay leaves and black pepper.
The immature fruit, the zaperon, is also pickled
and eaten in Spain and Portugal, but the flavor
is not very pleasant. Caper paste is often pre-
pared from these immature fruits. The root
bark has been shown to be antihepatotoxic.

Four primary cultivars are listed in the liter-
ature: ‘Nuciddara’ and “Testa di Lucertola’ from
Italy and ‘Comun’ and ‘Mallorquina’ from
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Spain. Additional cultivars include ‘Dolce de
Filicudi e Alicudf’, Josephine’, ‘Nuciddara’
(‘Nucidda’), ‘Nocella’, ‘Senza Spina’, “Testa di
Lucertola’, and “Tondino’.

Important chemistry: The principal flavor
constituents of capers include 2,290 ppm aceto-
nitrile, 1,920 ppm octanoic acid, 1,310 ppm
methyl isothiocyanate, and 1,050 ppm cyto-
octasulfur. The principal flavor constituents of
pickled capers are octanoic acid, (E)-cinnamal-
dehyde, methyl isohiocyanate, benzaldehyde,
ethyl hexadecanoate, and benzyl alcohol.

Botanical Description
The var. inermis Turra is a coastal variant in Eu-

rope; this differs from the typical form in hav-
ing pendant branches, somewhat succulent

leaves, and no stipular spines. Forms have also
been selected for large flower buds.

C. spinosa L., Sp. pl. 5-03. 1753.

Native country: Capers are native to the Medi-
terranean region.

General habit: Capers are a small mounding
shrubs to 1 to 1.5 m and 3 m across; individ-
ual branches can reach 2 to 3 m long,

Leaves: Leaves are smooth, stalked, rounded
egg-shaped, and blunt at the apex. Spines at
the leaf bases are recurved, sometimes weakly
developed.

Flowers: Flowers are 5 to 7 cm in diameter,
white, slightly bilaterally symmetrical. Sepals
are purplish.

Fruits/seeds: Fruits are green, elongated, 3 to 5
x 1 to 1.5 cm with 200 to 300 seeds.

Capsicum

s

kip-si-kiim
red pepper, chile

Family: Solanaceae

Growth form: shrubby perennials from 20
inches to almost 10 feet

(0.5 to 3 m) tall

Hardiness: hardy only in frost-free locations

Light: full sun

Water: moist but not constantly wet

Soil: friable and porous, pH range 4.3 t0 8.7,
average 6.1 (C. frutescens)

Propagation: seeds in spring, 4,500 seeds
per ounce (160/6) (C. annuum)

Culinary use: myriad

Craft use: wreaths, ristras

Landscape use: annual border, vegetable
garden

Cultivated red peppers originated in South
America about 7500 B.C.E., and Europeans
were first exposed to them with Columbus’s ar-
rival in the New World in 1492. By 1494, Dr.
Diego Alvarez Chanca, physician to Columbus’s
fleet, wrote back to Spain of the a¢7 used by the
natives in Hispaniola (Dominican Republic
and Haiti). When the Spanish arrived in Mex-
ico, they picked up the native name chill, from
the Nahuatl language of the Aztecs; in Na-
huatl, chil refers both to the red pepper and the
color red. Today chile is the word used in Mexi-
co with a descriptive adjective, as chile poblanos.
Chiles spread very rapidly to Europe, Africa,
and the Far East and were immediately accepted,
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unlike the tomato, also a member of the Solana-
ceae, which was imported with dire warnings of
potential toxicity. In the Far East today, “chillie”
or “chilly” is used for the pungent types, while
the larger, milder peppers are called “capsicums.”
Americans seem to use all names and spellings,
including “pimento,” the anglicized version of
the Spanish word for pepper. The American
Spice Trade Association (ASTA) defines “red
pepper” as any ground product of hot peppers,
while “chili peppers” are any large, mild peppers
that go into chili powder. Sharon Hudgins has
provided further discussion of the etymology
and use of the names pepper and chile.

The genus Capsicum includes about twenty-
two species, but only five are cultivated, with C.
annuum comprising most of the domesticated
germplasm. The genus is fittingly named, from
the Greek kapto, “to bite,” a reference to the
pungency of the fruits.

Chili flavor varies with the cultivar, process-
ing, and climate; cultivar and processing aside,
generally the hotter the climate, the hotter the
pepper. Peppers ripening between 86°F and 95°F
(30 to 35°C) have twice the fire as those which
develop between 59°F and 72°F (15 to 22°C).

Capsaicinoids, the active components of hot
peppers, transfer easily to your hands when you
touch hot peppers; this can become a painful
experience if you touch your eyes, mouth, geni-
talia, or other mucous membranes. Capsaicin-
oids have particular affinities with plastic con-
tact lenses, and no amount of washing seems to
remove them completely. Capsaicin, one of the
capsaicinoids, is the effective burning agent
used in personal protection sprays and animal
repellents. Unless you really enjoy pain, the best
precaution is to wear disposable plastic gloves,
especially when chopping or seeding chiles. If
you get hot pepper on your hands, washing
with a small amount of chlorine bleach or am-
monia will stop the burning sensation; the

chlorine or ammonia changes capsaicin into
water-soluble salts. For burning in the mouth,
cheap vodka can be used as a mouthwash; the
capsaicin is alcohol-soluble. Alternatively, the
casein in dairy products will break the bond of
capsaicin with the pain receptors in the mouth.

The burning sensation caused by hot peppers
is commonly referred to as “heat” and is mea-
sured in Scoville Heat Units (SHU). This
method was developed in 1912 by Wilbur L.
Scoville, a pharmacologist with Parke Davis, a
drug company that used capsaicin in its muscle
salve, Heet™ Because of the inadequate chemi-
cal tests of the time, five human heat samplers
tasted and analyzed a solution made from exact
weights of chiles. The pungency was recorded
in multiples of 100 units. Pure capsaicin and
dihydrocapsaicin are rated at sixteen million
Scoville Heat Units; the analogues of capsaicin
have lower ratings: 9.3 million for nordihydro-
capsaicin, 8.1 million for homodihydrocapsai-
cin, and 6.9 million for homocapsaicin. Recent-
ly, the cultivar ‘Bhut Jolokia’ (primarily C.
chinense, perhaps with some introgression from
C. frutescens) was introduced at 855,000 SHUs,
the hottest known pepper, beating out C. chi-
nense ‘Red Savina’ at 577,000 SHUs. A relative
heat scale rates heat from 0 to 10. The ‘Habafie-
ro’, perhaps the hottest, commonly available
pepper, rates a 10, with 200,000 to 300,000
Scoville Heat Units. At the other end of the
scale, a bell pepper has 0 Scoville Heat Units
and a rating of 0.

Within the past few decades, high-pressure
liquid chromatography (HPLC) has been used
to measure the Scoville Heat Units and relate
them to actual capsaicinoid content. The ppm of
capsaicinoids can be approximated by dividing
SHU by 15. The American Spice Trade Associa-
tion (ASTA) uses ASTA Heat Units based upon
the ppm of capsaicinoids. Some peppers are ar-
ranged on the relative heat scale in Table 12.
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TABLE 12.

An average relative heat scale
of some pepper types,
from mildest (0) to hottest (10+).

0="Bell’

1 ="'Anaheim Mild’

2 ='Anaheim’

3 ='New Mexico 6-4

4 ="'Ancho’

5 =‘Floral Gem’

6 = ‘Sante Fe Grande’

7 ="Jalapeno’

8 =‘Cayenne’

9 ='Scotch Bonnet’

10 = ‘Habariero’

10+=‘Bhut Jolokia’

The distribution of the fiery principles within
chiles is uneven, but they appear to be concen-
trated on the partitions, or placenta, of the
fruit. The pure seeds themselves contain none
or up to 10 percent of the total capsaicinoids;
the heat on the seeds primarily arises from con-
tamination from the placenta. Conical, thinner-
walled fruits generally are more pungent than
rounder, thicker fruits.

Don'’t feed hot peppers to dogs or cats. They
can be lethal for some breeds.

Julia Child claimed that chiles produce “pal-
ate death.” According to research performed by
Harry Lawless, Paul Rozin, and Joel Shenker at
the University of Pennsylvania, regular users of
chiles rate the intensity of orally induced irrita-
tion from capsaicin as markedly lower than
non-users. Despite this difference, the partial
masking of the magnitude of olfactory or gusta-
tory sensations by capsaicin is about equal in
the two groups. This research also indicated
that decrements in flavor identification under
capsaicin are greater in chile non-eaters.

On the other hand, Beverly Cowart of the
Monell Chemical Senses Center found that

“even for individuals who are rarely exposed to
hot species, and who find the irritant sensations
they produce intense and quite unpleasant, the
ability to appreciate basic tastes in the presence
of such irritation seems remarkably unaffected.”
At the most, Julia Child may have been partial-
ly correct for non-chileheads, and certainly for
hellfire cultivars like ‘Bhut Jolokia’.

Capsaicin has been characterized by Young-
Joon Surh and Sang Sup Lee as a “double-edged
sword,” and studies on the toxicity, mutagenic,
and carcinogenic/co-carcinogenic/anticarcino-
genic activities of capsaicin have yielded con-
flicting results, mostly depending upon the
dose. Most studies have indicated that low con-
sumption of chiles is beneficial but high con-
sumption of chiles may be deleterious. Indeed,
while it may be macho to consume the hottest
peppers possible, clinical studies have shown
that oral administration of capsaicinoids can
damage the gastrointestinal tract to produce ul-
cers, act as a laxative, or even be fatal in massive
doses. The dose of orally administered capsaicin
that will kill 50 percent of the mice ranges from
97 to 294 mg/kg. Capsaicin in the amount of
0.232 to 0.706 ounces would have about the
same effect on 150-pound humans. Assuminga
median capsaicinoid content of 0.5 percent of
dry weight and an approximate capsaicin con-
tent of 50 percent of the total capsaicinoids,
that would be 93 to 282 ounces of dried chiles.

Remember, though, that other capsaicinoids
accompany capsaicin, and while their toxicolog-
ical effects have not been well estimated, a bet-
ter guess at the fatal level of dried chiles would
be 47 to 141 ounces. While only a fool would
eat 2.9 to 8.8 pounds of dried hot chiles, remem-
ber that people have done more bizarre things
to join fraternities or beat world records.

Chile consumption may create risk for gas-
tric cancer, yet it also protects against aspirin-
induced injury of the gastroduodenal mucosa in
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humans and exhibits a protective factor against
peptic ulcers. Conflicting experiments have
shown that capsaicin may either aggravate etha-
nol-induced damage of the gastric muscosa of
rats or exert strong gastroprotective activity
against damage induced by ethanol in rats.
Orally administered capsaicin also exhibits che-
moprotective activity against some chemical
carcinogens and mutagens, but one study in
Chile (no pun intended) found that gallbladder
carcinoma was correlated with the high intake
of both green and red chiles.

Capsaicin has been used to deaden nerve
pain in the treatment of rheumatoid arthritis,
osteoarthritis, and peripheral neuropathies.
Capsaicin is a bronchoconstrictor and produces
hypothermia. It displays both antiarrhythmic
as well as anti-ischemic effects in isolated heart
preparations similar to those of a calcium-chan-
nel antagonist. Capsaicin prevents chemically
induced skin inflammation and can act as an
anesthetic; it effectively treats pruritic psoriasis.
Researchers at Kyoto University have reported
that capsaicin enhances lipid metabolism (and
thus decreases adipose tissue weight) by promot-
ing the secretion of catecholamine from the
adrenal medulla of the brain, although capsa-
icin may also damage acetylcholine chloride
receptors on the adrenal medulla. A topical ap-
plication of 0.075 percent capsaicin may be of
value in diaetic neuropathy and intractable pain
and particularly in postherpetic neuralgia.

Capsaicin is an antioxidant and prevents de-
composition of fats in cooking, giving two rea-
sons for including hot peppers in fatty foods.
The discovery of vitamin C was made in paprika,
and later studies have confirmed that red pep-
pers are rich in vitamins. Capsanthin, the lead-
ing carotenoid, is also antioxidant. The fruits of
red peppers are considered GRAS at 1 to 910
ppm, the oleoresin at 0.5 to 900 ppm, and the
extract at 12 to 1,200 ppm.

Repeated application of capsaicin may re-
lieve idiopathic rhinitis. Alkamides from the
fruits of red pepper are antimicrobial as are the
carbohydrates of red pepper seeds.

Peppers are self-pollinating, but insects can
cause considerable crossing. Steven Tanksley at
New Mexico State University found that the
natural cross-pollination was 42 percent with
the rates for individual plants as high as 91 per-
cent. If you grow more than one type, be sure to
clothe separate cultivars with mosquito netting
or, even better, a spun polyester cloth (Reemay)
to prevent cross-pollination if you plan to save
seeds from year to year. Some breeders separate
their plots by % mile just to make sure.

Real chileheads plan their chile plots the fall
before. Choose a sunny, well-drained site, pH
5.5 to 6.5, and work in soil amendments and
fertilizers as you would for a general vegetable
garden soil (as determined by a soil test at least
two months before planting). A medium-
textured sandy loam or loam is best. To mini-
mize problems of diseases, choose a site where
no solanaceous plants (peppers, tomatoes, egg-
plants, or potatoes) have been grown at least for
the past three years. Avoid intermixing peppers
with other solanaceous vegetables, and rotate
frequently to avoid the spread of diseases. Also
avoid soils where the herbicides Karmex,
Tenoran, Cotoran, or Lorox were previously
used; these chemicals kill peppers.

The average yield of peppers is one pound
per plant. One ounce of seeds, or 4,500 seeds,
will provide enough for about an acre. Treated
seeds are less susceptible to disease, particularly
bacterial spot. Besides Thiram or Captan,
which will control fungi, seeds may be treated
with 1 part Clorox to 4 parts water at the rate
of 1 gallon per pound of seed. Wash seed in the
solution for forty minutes, stirring often. Dis-
card Clorox solution as it becomes dirty. Spread
seed to air-dry promptly.
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Peppers are best grown from transplants be-
cause they require a long growing season, and
gardeners usually purchase plants or grow their
own indoors in a greenhouse to gain the maxi-
mum yield. Start seeds indoors in a flat or other
shallow container filled with pasteurized, soil-
less mix as indicated in the preliminary chap-
ters. Sow seeds Y% to % inch deep. Keep evenly
moist at 72 to 82°F (22 to 28°C). Temperature
stress increases the time of germination, so a
constant temperature of 81°F (27°C) is best.
Slight scarification by placing the seeds in a
plastic bag and gently rolling with a rolling pin
will also reduce germination time. Oxygen will
enhance germination, while light will not.

According to research conducted at the
Louisiana Agricultural Experiment Station at
Baton Rouge, germination may be enhanced by
soaking the seed in 1,000 ppm gibberellic acid
for forty-eight hours and priming in 2.75 per-
cent potassium nitrate for 144 hours. Germina-
tion will take up to two weeks, with the hybrids
germinating faster than the open-pollinated
selections. Pregermination in a gel is used com-
mercially.

After seedlings are up, place in the sun. Fluo-
rescent lights (cool white) should be used if the
seedlings become spindly, with the lights about
4 inches above the leaf tips for twelve to four-
teen hours per day. Grow seedlings at 70 to 80°F
(21 to 27°C) during the day and 63 to 70°F (17
to 21°C) during the night.

When the first set of true leaves appear, seed-
lings may be transplanted into 2.5- to 3-inch
pots filled with a loose, pasteurized soil; stems
may be covered to the first set of true leaves. Con-
tinue growing the potted plants under lights.
At transplant time, choose stocky plants with
good root systems for the garden; leggy plants
must be clipped to perform as well (or better)
than stocky ones. A transplant should have no
flowers or fruit but six to eight true leaves and

be less than 10 inches tall. Harden plants for
about ten days before transplanting directly
into the ground; acclimate the plants by setting
them outside for longer and longer each day.

Plant one or two weeks after all danger of
frost is past or when the soil temperature at the
transplanting depth reads above 55°F (13°C) for
three consecutive days. A properly hardened
plant rarely wilts, but if in doubt, choose a
cloudy day or cover the transplants with cloches
to reduce wilting. Plant in full sun at 12- to 24-
inch intervals (depending upon the mature size
of the cultivar) in raised rows 36 inches apart;
furrows next to the raised row will aid in irriga-
tion and help to prevent root rot. Feed lightly; a
5-10-5 water-soluble fertilizer has been recom-
mended by one grower.

Peppers are best grown from transplants because
they require a long growing season, and gardeners
usually purchase plants or grow their own indoors in

a greenhouse to gain the maximum yield.

Staggered double rows are also recommended
to use space more efficiently, with 12 to 18 inches
between plants but 12 to 15 inches between in-
dividual rows and 36 inches between each set
of double rows. Plants may need staking; the ef-
fort will result in more attractive fruit. Plants
will generally bear fruit in 65 to 80 days, de-
pending upon the variety. Avoid fertilizers high
in nitrogen, which will produce lush foliage at
the expense of the fruits. If plants have poor
color or stunted growth, additional fertilizer
may be needed. Soil should be evenly moist, and
if rainfall does not provide about 1 inch per
week (65 gallons/100 square feet), additional
watering may be required. Straw and rotted
sawdust mulches will help to conserve moisture
and reduce weeds.

Even for the quick-maturing sweet peppers,
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at least three months of warm weather are re-
quired for good yields and four or five months
for most other cultivars. Peppers are very sensi-
tive to temperature changes. Blossom drop oc-
curs below 70°F (21°C) and above 90°F (32°C),
and fruit sets poorly when day temperatures ex-
ceed 85°F (29°C). Fruits set at temperatures
above 81°F (27°C) are likely to be small or
poorly shaped because of heat injury, and above
95°F (35°C) few fruits will set, even if the air is
very dry. Thus, uniform temperatures of 70 to
85°F (21 to 29°C) are recommended in the lit-
erature for maximum yields of sweet peppers.
The smaller-fruited chiles are more tolerant of
temperature extremes, but they need a longer
growing season than sweet peppers.

Pepper color changes from green to red or
yellow, but fire starts to peak when the peppers
assume full size. Harvest peppers by cutting,
not pulling. Chiles may be roasted and peeled,
frozen, dried, and/or pickled; drying on the
plant is probably the most primitive method.
In Mexico, the peppers are gathered when com-
pletely mature and immediately spread on pas-
eras, raised soil beds oriented to receive maxi-
mum sun and slanted so that the rain water will
run off. The peppers are spread over a layer of
straw or dry grass to allow air circulation and
water drainage. Fruit is turned daily and will
take twenty to thirty days to dry completely.

In a modified pasera recommended by Jean
Andrews, inclined platforms are covered with
sheets of clear plastic and weighted with stones.
This method requires less turning and results in
better color, according to Andrews. The fruit
may also be spread on other clean, flat, dry sur-
faces or strung as ristras. Commercial drying
requires gentle heat. In Mexico, Jalapefio’ chil-
es are typically dried by smoking, resultingin a
new product, chipotle. Smoked peppers with-
out seeds, capones (the “castrated ones”), com-

mand higher prices.

Pepper seeds will germinate best after a peri-
od of dormancy. Storage conditions before
plantingalso influence germination. After clean-
ing, seed should be dried to 5 percent moisture
or lower and stored in refrigerated, sealed, mois-
ture-proof containers; a small bag of dried silica
gel in a sealed jar works well for the home gar-
dener. Seeds stored for six months will germi-
nate better than freshly gathered seeds.

Aphids spread viral diseases (curly top virus,
pepper mottle virus, alfalfa mosaic virus, cucum-
ber mosaic virus, and tomato spotted wilt) and
must be controlled. Researchers at Louisiana
State University have found that an aluminum-
foil mulch repels aphids and aluminum-painted
polyethylene mulch produces significantly
greater yields as compared to that obtained
from herbicide or hand-cultivated treatments,
but we suppose that white sand may have simi-
lar properties.

To partially control anthracnose, which
causes circular sunken brown spots on fruits,
remove any plant debris and water only in the
early morning. Mottled or twisted plants
should be removed immediately and sent to the
nearest landfill; they are infected with viruses.
Do not smoke tobacco near peppers, and wash
hands exposed to tobacco to avoid the spread of
tobacco mosaic virus. Chile wilt, caused by
Phytophthora capsici, results from poorly
drained soils and/or heavy rainfall. Verticillium
wilt also is soil-borne and best avoided by crop
rotation. A host of other diseases include blos-
som-end rot, phytophthora pod rot, fusarium
pod rot, black mold, rhizoctonia root rot, bacte-
rial spot, and cercospora leaf spot. Cutworms,
tomato hornworms, and tomato fruitworms are
some of the major insect pests. Root-knot nem-
atodes may cause serious yield losses and in-
crease root rots. Peppers are also susceptible to
sunscald, salt injury, and wind injury.
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Capsicum annuum
kip-si-ktim dn-G-iim
common red pepper

French: piment commun, poivron, poivre
(piment) de Guinée, poivre rouge

German: Paprika, Roter Pfeffer

Dutch: spaanse peper

Italian: peperone, peperoncino, pepe di caienna

Spanish: pimiento, paprica, pimentén

Portuguese: pimento, pimentéo

Swedish: spansk peppar

Russian: perets ovoshchnoy, struchkovy pyerets

Chinese: hsiung-ya-li-chiao

Japanese: papurika

Arabic: filfil ahmar

The var. annuum of this species, meaning “an-
nual” (a misnomer, since they can be grown in
the greenhouse for the winter), includes most of
the familiar peppers, and they are classified into
at least five groups. The most prominent is the
Longum Group, alias capsicum pepper, chili
pepper, and paprika. Mexico, China, India, and
Pakistan provide most of the imported capsi-
cum peppers.

The use of ground sweet peppers as a product
called paprika reputedly dates to an Ottoman
invasion of Hungary in the sixteenth century.
A young Hungarian girl was forced into the ha-
rem of the pasha of Buda, and she saw how the
palace gardeners grew red peppers. When Hun-
garians stormed the palace, she was freed and
fled back to her village with the peppers. These
peppers, originally from the Americas via India,
became “paprika” in Hungarian and gave rise to
a whole series of parikashes, or dishes incorpo-
rating paprika. Today, Kalocsa, Hungary, hosts
a Paprika Museum and an annual Paprika Fes-
tival in October. Paprika even has its own pop-
ular folkloric figure in Hungary called Jancsi

Paprika, often represented by a puppet embody-
ing a Hungarian version of Sancho Panza.

In the Old World, the traditional peppers
became milder, some still with a distinctive
bite, others sweet. Despite Hungarian initiative
in the development and spread of paprika,
Spain provides most of the paprika imported
into the United States, with Hungary and
France second and third. Paprika today strictly
refers to the ground product, not a pepper culti-
var. Paprika can be made from any variety of C.
annuum that is relatively low in heat but not
devoid of it, and with brilliant red color. In the
western United States, ‘NuMex R. Naky” and
‘NuMex Congquistador’, two “mild” hot pep-
pers, are grown for processing into paprika.
Other peppers recommended for paprika are
‘Hungarian’, ‘Kalosca’ (especially recommended
for home growers), ‘Paprika Supreme’ and
‘Papri Mild IT.

With new cultivars being introduced every
year, it would be impossible to list all cultivars
of C. annuum, and some, such as ‘Chilhuacle
Negro’, which is used to prepare the black molé
sauces of Oaxaca, are quite obscure. Some of the

Capsicum annuum
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more popular cultivars readily available in the
United States are listed here. We have omitted
the vegetable types with a heat rating of 0, such
as ‘Banana’, ‘Bell’, ‘Cubanelle’, and ‘Pimento’.

Cultivar: ‘Anaheim’ or ‘New Mexican’/’New
Mexico’

Synonyms: ‘Chile Colorado’, ‘California
Green Chile’, ‘Long Green/Red Chile’

Origin: released in 1903 by H. L. Musser; de-
veloped by Emilio Ortega in 1896

Relatives: ‘Aconcagua’, ‘Anaheim M’, ‘Ana-
heim TMR’, ‘Anaheim TMR 23’, ‘Anaheim
TMR 24, ‘California Chili’, ‘Chimayé’,
‘Diablo Grande’, ‘Dixon’, ‘El Paso’, ‘Espanola
Improved’, ‘Fresno’, ‘Fresno Chile Grande’,
‘New Mexico No. 6-4, ‘New Mexico No. 9,
‘NuMex BigJim’, ‘NuMex Conquistador’,
‘NuMex Eclipse’, ‘NuMex Joe E. Parker’,
‘NuMex R. Naky’, ‘NuMex Sunrise’, ‘Nu-
Mex Sunset’, ‘Rio Grande’, ‘Sandi’, ‘Sweet-
Cal’, “Tam Chile’

Availability: canned, fresh, or dried

Uses: stews, sauces, ristras, stuffed for rellenos

Color: green or red

Heat rating: 2 to 3

Cultivar: ‘Ancho’

Synonyms: ‘Poblano’ (a generic name), ‘Chile
Poblano’, ‘Chile Para Rellenar’, ‘Chile Joto’,
‘Pasilla’ (an incorrect designation)

Origin: ancient

Relatives: ‘Ancho Esmeralde’, ‘Ancho Flor de
Pabellon’, ‘Ancho Verdeno’, ‘Ancho 102’
‘Chile de Chorro’, ‘Miahuateco’, ‘Mulato
Roque’, ‘Mulato V-2’

Availability: fresh (poblano) or dried (ancho)

Uses: stuffed for rellefios, used in sauces includ-
ing molé sauce

Color: brick red to dark mahogany

Heat rating: 3 to0 5

Cultivar: ‘Cayenne’

Synonyms: ‘Ginnie’

Origin: pre-Columbian

Relatives: ‘Cayenne Larger’, ‘Cayenne Pick-
ling’, ‘Come d’Orient’, ‘Dwarf Chili’, Du
Chili’, ‘Hades Hot’, ‘Hot Portugal’, ‘Japa-
nese Fuschin’, Taune Long’, ‘Large Red
Chili’, ‘Large Thick Cayenne’, ‘Long Cay-
ennc’, ‘Long Narrow Cayenne’, ‘Long Red’,
‘Long Thin’, ‘Mammoth Cayenne’, ‘New
Giant Cayenne’, ‘New Quality’, ‘Prolific’,
‘Rainbow’, ‘Red Chili’, ‘Red Dawn’, ‘Ring of
Fire’, ‘Rouge Long Ordinaire’, ‘Super Cay-
ennc’, “Trompe d’Elephant’, “True Red Chili’

Availability: bottled sauces, dried, and
powdered

Uses: sauces, soups

Color: bright red

Heat rating: 8

Cultivar: ‘Cherry’

Synonyms: ‘Hungarian Cherry’

Origin: pre-Columbian

Relatives: ‘Bird Cherry’, ‘Bird’s Eye’, ‘Bolita’,
‘Cascabel’, ‘Cerise’, ‘Cherry Jubilee’, ‘Cherry
Sweet, ‘Cherrytime’, ‘Christmas Cherry’
(not Jerusalem cherry, Solanum pseudocapsi-
cum L.), ‘Creole’, ‘Holiday Cheer’, ‘Hot
Apple’, Japanese Miniature’, ‘Large Red
Hot’, ‘Red Cherry Hot’, ‘Red Giant’, ‘Super
Sweet’, “Tom Thumb’

Availability: pickled

Uses: salads

Color: deep red

Heat rating: 1 to 5

Cultivar: ‘De Arbol’

Origin: Mexico, related to ‘Cayenne’

Relatives: ‘NuMex Sunburst’, ‘NuMex Sun-
flare’, ‘NuMex Sunglo’

Availability: dried

Uses: sauces, soups, stews, wreaths, ristras
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Color: bright red
Heat rating: 7.5

Cultivar: ‘Fips’

Synonyms: ‘Fiesta’

Origin: pre-1965 House of Venay, Germany

Availability: potted plants

Uses: primarily ornamental, but also salsas,
soups, stir-fries

Color: yellow to red

Heat rating: 6 to 8

Cultivar: ‘Floral Gem’

Origin: 1921

Relatives: ‘Floral Gem Jumbo’, ‘Floral Grande’

Availability: pickled (Torrido Chili Peppers or
Trappey’s of Louisiana)

Uses: salads, gravies, beans, meat dishes

Color: used when yellow

Heat rating: 5

Cultivar: ‘Fresno’

Synonyms: ‘Chile Caribe’, ‘Chile Cera’

Origin: 1952, Clarence Brown Seed Co.

Relatives: ‘Cascabella’

Availability: fresh

Uses: salsas, ceviches, seasoning, sauces, pick-
ling (en escabeche)

Color: red, but used primarily when green

Heat rating: 6.5

Cultivar: ‘Jalapeno’

Origin: pre-Columbian, named for town of
Jalapa in state of Veracruz, Mexico

Relatives: ‘Early Jalapeno’, ‘Espinalteco’,
‘Jalapa’, Jalapeno M. Americano’, ‘Jarocho’,
‘Meco’, ‘Mitla’, ‘Morita’, ‘Mucho Naco’,
‘Papaloapan’, ‘Peludo’, ‘Rayada’, ‘San Andres’,
76014 Jumbo-Jal’, “Tam Jalapeno’, “Tam
Mild Jalapefio-1’, Tipico’

Availability: pickled (e7 escabeche), canned
(mora, morita), fresh, smoked (chipotle)

Uses: salsas, sauces, ristras
Color: green or red
Heat rating: 5.5

Cultivar: ‘Mirasol’

Synonyms: ‘Guajillo’, ‘Cascabel’

Origin: Mexico

Relatives: ‘De Comida’, ‘La Blanca 74, ‘Loreto
74, ‘NuMex Mirasol’, ‘Real Mirasol’

Availability: dried

Uses: salsas, sauces, soups, stews

Color: deep orange-red with brown tones

Heat rating: 2 to 5

Cultivar: Pasilla’ (not the ‘Ancho’ types
offered in California)

Synonyms: ‘Chile Negro’, ‘Chilaca’

Origin: Mexico

Relatives: ‘Apasceo’, Pabellon 1, ‘Salvatierra’

Availability: dried, powdered

Uses: molé sauce, seafood

Color: dark raisin brown when dried

Heat rating: 3 to 5

Cultivar: ‘Peter’

Synonyms: ‘Penis’

Origin: unknown

Uses: primarily an ornamental conversation
piece but can be used in salsas if Freudian
significance is desired. (Caution: if you make
and sell a “penis pepper jelly,” as one of our
friends did, make sure that you have a warn-
ing label “not for topical application.”)

Color: bright red

Heat rating: 7.5

Cultivar: ‘Santa Fe Grande’

Synonyms: ‘Giiero’ (a generic term for yellow
peppers)

Origin: Mexico

Relatives: ‘Caloro’, ‘Caribe’, ‘Hybrid Gold
Spike’
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Availability: fresh

Uses: yellow molé sauces, pickled (ez escabeche),
hot vinegars

Color: pale yellow

Heat rating: 6

Cultivar: ‘Serrano’

Origin: mountain ridges (serranfas) north of
Puebla and Hidalgo, Mexico

Relatives: ‘Altamira’, ‘Cotaxtla Cénico’,
‘Cotaxtla Gordo’, ‘Cotaxtla Tipico’, ‘Cuauh-
temoc’, ‘Huasteco-74, Panuco’, ‘Super
Chili’, “Tam Hidalgo’, “Tampiquefio 74,
‘Veracruz S69’

Availability: fresh, dried

Uses: sauces (salsa verde, pico de gallo), pickled
(en escabeche)

Color: orange-red

Heat rating: 6 to 7.5

Cultivar: “Tomato’

Synonyms: ‘Squash’

Origin: pre-Columbian Mexico

Relatives: ‘Canada Cheese’, ‘Early Sweet
Pimento’, ‘Red Cheese Pimento’, ‘Sunny-
brook’, “Tomato Pimento’, ‘Yellow Cheese
Pimento’

Availability: dried, fresh

Uses: dried and powdered as paprika (but
rather bland), salads

Color: red

Heat rating: 0

The var. aviculare is the chiltecpin pepper,
alias the chiltepin, chilipiquin, or tepin (Na-
huatl chilli + tepectl, “flea chile”). Many other
synonyms are also used, but the most common
name is “bird pepper” because birds eat the tiny
round fruits with impunity and spread it in
their droppings. It is considered the wild form
of C. annuum and distinguished primarily by
fruit size. It may be used for salsas, soups, stews,

and flavored vinegars; its heat rating is 8. Im-
proved cultivars are ‘Hermosilla Select’, ‘Nu-
Mex Bailey Piquin’, ‘NuMex Centennial’,
‘NuMex Twilight’, ‘NuMex Piquin’, Pequin’
(‘Piquin’), “Texas’, and “Tuxtla’

Within the last decade or so a number of
peppers from Southeast Asia and Africa have
revisited North American shores; these often
incorporate various flavors along with varying
degrees of heat. These so-called exotic or as-yet-
unclassified peppers vary from the size of a
chiltecpin pepper to cayenne types and include
‘Barbere’, ‘Calistan’, ‘Pili-Pili’, “Thai Hot’, and
“Yatsafusa’. We know that by 1542 three races
of peppers were being grown in India, yet today
the pepper cultivars of Africa and Asia remain
relatively unknown. More remains out there for
the pepper explorers.

Important chemistry: The red peppers are
rich in carotenoids (3 to 66 g/kg), primarily
capsanthin (23 to 69 percent of total pigment),
crytocapsin (trace to 19 percent of total pig-
ment), and beta-carotene (4 to 13 percent of
total pigment). Measured as provitamin A con-
tent, the red cultivars have 928 t0 5,232 IU/g
(0.06 to 3.13 mg/g) fresh weight (the optimum
amount of vitamin A, for an adult is about
5,000 IU daily).

Of the other fat-soluble vitamins, vitamin
D, varies from 80 to 240 IU/g (0.004 to 0.012
mg/g) dried weight of paprika (400 IU of vita-
min D daily is recommended for babies, chil-
dren, adolescents, and pregnant and lactating
women). Vitamin E varies from 160 to 880 IU/
g (0.16 to 0.88 mg/g) dried weight of paprika.
Of the water-soluble vitamins, vitamin C (ascor-
bic acid) content varies from 1.60 to 58.80 IU/g
(0.08 to 2.94 mg/g) fresh weight (1,500 IU of
vitamin C daily is reccommended for adults).

Chile heat is due to capsaicin and its vanil-
lylacyl amide analogues with the degree of pun-
gency related to the length of the acid side-
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chain. The heat of C. annuum is primarily due
to 33 to 95 percent capsaicin of the total capsai-
cinoid content accompanied by trace to 51 per-
cent dihydrocapsaicin and 7 to 22 percent nor-
dihydrocapsaicin. Total capsaicinoid content
will vary from 0 to 1.3 percent by dry weight.
The var. aviculare, the bird pepper, has 54 to 62
percent capsaicin and 22 to 32 percent dihydro-
capsaicin.

The characteristic odor of peppers is primar-

ily due to pyrazines. The essential oil of ‘Bell’
peppers, for example, has 16 percent 2-methoxy-
3-isobutylpyrazine, alkylmethoxypyrazine, and
nona-(E,E)-2,5-dien-4-one; 10 percent limo-
nene; and 11 percent (E)-beta-ocimene. The six
primary compounds of chile aroma are hexanal,
2-isobutyl-3-methoxypyrazine, 2,3-butanedi-
one, 3-carene, trans-2-hexenal, and linalool,
producing a green grassy aroma.

Capsicum baccatum
kip-si-kitm bi-ka-tim
aji, Brown'’s pepper, piris

Baccatum means “fleshy,” or having berries with
a pulpy texture. This species is difhicult to dis-
tinguish from C. annuum in the fruiting stage,
as it has many of the same fruit forms. The var.
baccatum is probably the wild progenitor of the
cultivated var. pendulum. Two cultivars are de-
rived from var. pendulum, Kellu-Uchu’ (‘Aji
Amarillo’, ‘Cusquefio’) and ‘Puca-Uchu’; both
of these little-known South American peppers
are used locally in soups and stews and have a
heat rating of 7 to 8. ‘Kellu-Uchu’ is widely
used in Peru to accompany many dishes but par-
ticularly the potatoes of the region. Attempts to
grow ‘Kellu-Uchu’ in Texas resulted in a 5-foot
shrub that barely matured before winter; thus
this pepper is best consumed as imported fresh
or dried fruits.

Important chemistry: The fruits of C.
baccatum var. pendulum have 32 to 67 percent
capsaicin and 27 to 53 percent dihydrocapsa-
icin of the total capsaicinoid content, which is
0.1 to 0.2 percent of the dried fruit. The fruits
of C. baccatum var. baccatum have 61 to 72
percent capsaicin and 29 to 28 percent dihydro-
capsaicin. 3
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Capsicum chinense
kip-si-kitm chi-nén-sé
Chinese pepper

Capsicum chinense was named by Baron von
Nikolaus Joseph Jacquin, but why he chose the
epithet chinense for this South American plant
has never been adequately explained. The differ-
ences between this species and C. frutescens are
slight and perhaps they should be combined
into one species, C. frutescens. The many un-
named cultivars (in red, orange, and brown)
also have extreme variations in fruit shape and
size, merging one into the other; ‘Scotch Bon-
net’ is milder and more squashed in appearance
compared with ‘Habanero’ but otherwise dif-
fers little.

These “Chinese” peppers are the hottest
known. The germination of the seeds of these
cultivars, however, is longer than types from C.
annuum, as is the length of growing season re-
quired for full fruit maturation, and so cultiva-
tion of these peppers serves to separate the dab-
blers from the devotées.

Capsicum chinense

Cultivar: ‘Bhut Jolokia’

Origin: Assam, northeastern India

Relatives: ‘Red Savina’

Availability: fresh

Uses: one pepper can supply a family of chile-
heads for a week!

Color: bright red when fully ripe

Heat rating: 10+

Cultivar: ‘Habanero’

Origin: probably Cuba

Availability: fresh, dried, bottled

Uses: salsas, chutneys, seafood marinades,
pickled (en escabeche)

Color: dark green to orange, orange-red, or red
when fully ripe

Heat rating: 10

Cultivar: ‘Rocotillo’

Synonyms: ‘Red Squash’, ‘Rocoto’ (not the
true rocoto pepper)

Availability: fresh, pickled

Uses: ceviches, pickled (en escabeche), tasty as a
hot snack

Color: green, orange-yellow, or red

Heat rating: 7 to 8

Cultivar: ‘Scotch Bonnet’

Origin: Caribbean

Relatives: Jamaican Hot, ‘Aji Dulce’ (a low
heat/sweet cultivar)

Availability: fresh, sauces

Uses: Jamaican jerk sauce, Caribbean curries

Color: pale yellow-green, orange, or red

Heat rating: 9 to 10

Important chemistry: The fruits of C. chi-
nense have 65 to 75 percent capsaicin and 21 to
32 percent dihydrocapsaicin of the total capsa-
icinoid content, which is 0.3 to 1.2 percent of

the dried fruit.
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Capsicum frutescens
kip-si-kiim fra-tés-énz
Tabasco pepper

French: piment enragé
German: Beissbeere

Dutch: spaanse peper
Italian: peperone

Spanish: chile, malagueta
Portuguese: pimentdo picante
Swedish: spansk peppar
Russian: struchkovy pyerets
Chinese: hung-fan-chiao
Japanese: tégarashi
Arabic: filfil

Capsicum frutescens ( frutescens means bushy)
has given us the “Tabasco’ pepper cultivar with
a heat rating of 8 to 9. “Tabasco,” in reference to
a pepper, first appeared in print on 26 January
1850, in a letter to the editors of the New Or-
leans Daily Delta. The name Tabasco, however,
was used as early as 1519 by Herndn Cortez; it
was ultimately derived from the Nahuatl zzpa-
cho-co, “place of coral (or oyster) shell.” During
two centuries of Spanish dominion in Louisi-
ana, goods passed from the inland port of
Tabasco (currently San Juan Bautista) in Mexi-
co to New Orleans. New Orleans also played an
important role in the war with Mexico (1846—
1847), and Com. Matthew Galbraith Perry,
who directed the second seizure of Tabasco
with 420 marines, shipped his ill men back to
New Otrleans.

Currently this pepper is used to make a hot
sauce manufactured by the McIlhenny Com-
pany of Avery Island, Louisiana, and the name
Tabasco™ is the firm’s exclusive trademark for
the sauce. An additional cultivar, ‘Greenleaf
Tabasco’, is resistant to tobacco etch virus with
heavy yields. Another cultivar derived from C.
Sfrutescens is ‘Uvilla Grande’, but this is primarily
an ornamental.

Important chemistry: The heat of C. frutes-
cens is primarily due to 50 to 79 percent capsai-
cin of the total capsaicinoid content accompa-
nied by 21 to 50 percent dihydrocapsaicin. The
fragrant components isolated by lyophilization
include 38 percent isohexyl-isocaproate, 22
percent 4-methyl-1-pentyl-2-methyl-butyrate,
and 13 percent 3-methyl-1-pentyl-3-methyl-
butyrate.

// r p

Capsicum frutescens

S
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Capsicum pubescens
kip-si-kiim pu-bés-énz
rocoto

Spanish: rocoto, chile manzana

The rocoto pepper is distinguished by its large
violet flowers held erect above the foliage and
its hairy leaves (pubescens means “downy”). The
seeds are also unique, wrinkled and blackish
brown. The rocoto grows at higher elevations
than any other pepper and may become a shrub
reaching above 6 feet. Fruits are yellow-green,
orange, red, or lemon-yellow in at least fourteen

Botanical Key and Description

different shapes; heat ratings are 8 to 9. The
rocoto probably originated in Peru in pre-
Columbian times but was introduced into
Central America and Mexico in the twentieth
century. Named landraces include ‘Chiapas’,
‘Huatusco I, ‘Huatusco II’, ‘Pertt’, ‘Puebla’, and
“Zongolica’.

Important chemistry: The fruits of C.
pubescens have 44 to 54 percent dihydrocapsai-
cin, 25 to 39 percent capsaicin, and 4 to 15 per-
cent nordihydrocapsaicin of the total capsaicin-
oid content, which is 0.1 to 0.4 percent of the
dried fruits.

Key:
1. Seeds dark, floOWer PUIPIE. ... ottt e e e e e e e C. pubescens
1a. Seeds straw-colored, flower white or greenish white (rarely purple)...........ccooiiiiiiiii i, 2
2. Flower with diffuse yellow spots at bases of lobes..............c..coiiiiiiiiiiii.., C. baccatum
2a. Flower without diffuse yellow spots at bases of lobes .......... ... 3
TR o1 o 10 e 1 4
4. FIOWET SOITAIY . .ottt et e e e e C.annuum
4a. Flowerstwoormoreateachnode ..........oouiiiiiiiiiii i C. chinense
3a. Flower white or greenish White. ... ..o e 5
5. Calyx of mature fruit with ringed constriction at junction with flower stalk . ...... C. chinense
5a. Calyx of mature fruit without ringed constriction at junction with flower stalk............. 6
6. FIOWers SONItary. . ... .ou e e e 7
7. Flower milky white, flower stalks often declining at pollen release........... C.annuum
7a. Flower greenish white, flower stalks erect at pollen release.............. C. frutescens
6a. Flowerstwoormoreateachnode ..........ooiiiiiiiiiiiii i 8
8. Flowermilky white........cooiiiiii i C. annuum
8a. Flower greenish White. ... . ..ot 9

9. Flower stalks erect at pollen release, flower lobes usually slightly turned

backward...............

......................................... C. frutescens

9a. Flower stalks declining at pollen release, flower lobes straight ..... C. chinense

C. annuum L., Sp. pl. 188. 1753.
The two varieties of this pepper are distin-
guished primarily by fruit size.

var. annuum

Native country: The common red pepper orig-
inated in Mesoamerica but is now cultivated
worldwide.
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General habit: The common red pepper is a
much-branched, smooth, shrubby, perennial
herb or subshrub, 45 to 100 c¢m tall, typically
grown as an annual.

Leaves: Leaves are lance-shaped, 1.5 to 13 x 0.5
to 7.5 cm, stalked. Base is pinched, base is
wedge-shaped or tapered.

Flowers: Flowers are solitary at each node,
flower stalks declining at pollen release. Co-
rolla is milky white (occasionally purple)
without diffuse spots at the base of the lobes.
Corolla lobes are usually straight. The calyx
of the mature fruit has no ringed constric-
tion at the junction of the flower stalk
(though sometimes irregularly wrinkled).

Fruits/seeds: Fruit is an indehiscent, many-
seeded berry extremely variable in size,
shape, and color. Seeds are straw-colored.

var. aviculare (Dierb.) D’Arcy & Eshbaugh,
Phytologia 25:260. 1973 [C. annuum L. var.
glabriusculum (Dunal in DC.) Heiser &
Pickersgill].

Native country: The bird pepper or chiltecpin
originated in southern Mexico or northern
Colombia but is distributed today in south-
eastern and southwestern United States into
northern Peru.

General habit: The chiltecpin is a short-lived
perennial herb or small shrub to 2 m,
smooth or rarely slightly hairy.

Leaves: Leaves are lance-shaped.

Flowers: Flowers are solitary, rarely two to
three pairs. The flower stalk is slender, enlarg-
ing just beneath the fruit. The corolla is
white, rarely greenish; anthers are violet to
blue.

Fruits/seeds: The fruit is green suffused with
dark purple to black when immature, red
when mature, erect, small, globose or egg-
shaped, 5 to 10 mm in diameter, rarely ex-

ceeding 15 mm in length. Seeds are cream to
yellow.

C. baccatum L., Mant. pl. 47. 1767.

Two varieties of this pepper are known. The
primary difference is in the position of the
fruit, mostly erect in var. baccatum and mostly
pendant in var. pendulum. Another difference
between the two varieties is the length of the
filaments, 1.2 to 3.1 mm in var. baccatum and
2.6 to 4.2 mm in var. pendulum.

var. baccatum

Native country: The var. baccatum has a center
of distribution in Bolivia and northern
Argentina.

General habit: The var. baccatum is a much-
branched, smooth (sometimes slightly hairy),
shrubby, perennial herb, 0.5 to 3.0 m tall.

Leaves: Leaves are lance-shaped.

Flowers: Flowers are white to off-white with a
pair of yellowish to tan to greenish spots at
the base of each lobe.

Fruits/seeds: Fruit is an erect, indehiscent,
many-seeded berry. Seeds are straw-colored.

var. pendulum (Willd.) Eshbaugh, Taxon
17:51-52. 1968.

Native country: The var. pendulum is native
from the lowlands to middle elevations in
South America with its primary center in
Peru and Bolivia.

General habit: The var. pendulum is a much-
branched, smooth, shrubby, perennial herb,
1to 1.5 m tall.

Leaves: Leaves are lance-shaped.

Flowers: Flowers are solitary at each node.
Flower stalks are erect or declining at pollen
release. Flower is white or greenish white
with diffuse yellow spots at the base of the
flower lobes on either side of the midvein.
The flower lobes are usually slightly turned
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backward. The calyx of the mature fruit has
no ringed constriction (though sometimes
irregularly wrinkled).

Fruits/seeds: Fruit is a pendant, indehiscent,
many-seeded berry. Seeds are straw-colored.

C. chinense Jacq., Hort. Bot. Vindobon. 3:38.
t. 67. 1776.

Native country: The Chinese pepper is wide-
spread in northern South America, southern
Central America, and the West Indies;
domestication probably occurred in South
America.

General habit: The Chinese pepper is a much-
branched, smooth (rarely with dense, short
hairs), shrubby, perennial herb, 45 to 75 cm
tall.

Leaves: Leaves are egg-shaped to egg-lance-
shaped, to 10.5 cm broad, smooth or wrin-
kled.

Flowers: Flowers are two or more at each node
(occasionally solitary). Flower stalks are erect
or decliningat pollen release. Flower is green-
ish white (occasionally milky white or pur-
ple) without diffuse spots at the base of the
lobes. The flower lobes are usually straight.
The calyx of the mature fruit usually has a
ringed constriction at the junction with the
fruit stalk.

Fruits/seeds: Fruit is an indehiscent, many-
seeded berry, 1.0 to 12.0 cm long, varying
from spherical to elongate, smooth or vari-
ously wrinkled. Seeds are straw-colored.

C. frutescens L., Sp. pl. 189. 1753.

Native country: The Tabasco pepper probably
originated in the western Amazon River
basin of lowland Colombia and Peru.

General habit: The Tabasco pepper is a much-
branched, smooth (to slightly hairy), shrubby,
short-lived perennial herb 0.5 to 1.5 m high,
living for two or three years.

Leaves: Leaves are widest at the center with
equal ends.

Flowers: Flowers are solitary at each node (occa-
sionally two or more). Flower stalks are erect
at pollen release but flowers are nodding.
Flower is greenish white without diffuse
spots at the base of the lobes. The corolla
lobes are often slightly turned backward.
Calyx of mature fruit has no ringed constric-
tion at the junction with the fruit stalk,
though often irregularly wrinkled.

Fruits/seeds: Fruit is an indehiscent, many-
seeded berry typically 0.7 to 3.0 x 0.3 to 1.0
cm, but larger fruited forms occur. Seeds are
straw-colored.

C. pubescens Ruiz. & Pav., Flora peruv. prodr.
2:30. 1799.

Native country: The rocoto pepper is native to
relatively high elevations in Andean South
America.

General habit: The rocoto pepper is a much-
branched, hairy, shrubby, perennial herb.

Leaves: Leaves are lance-shaped, hairy.

Flowers: Flowers are solitary at each node.
Flower stalks are erect at pollen release but
flowers are nodding. Flower is purple (occa-
sionally with white margins to lobes and/or
white tube), without diffuse spots at the base
of the lobes. The lobes are usually straight.
Calyx of mature fruit has no ringed constric-
tion at the junction with the fruit stalk.

Fruits/seeds: Fruit is an indehiscent, many-
seeded berry. Fruit flesh is thick and firm.
Seeds are wrinkled and blackish brown.

For further reading: The red or capsicum
peppers or chiles deserve a whole book, and in-
deed several already exist. We recommend, in
particular, Jean Andrews’s Peppers: The Domes-
ticated Capsicums. This book suits the coffee ta-
ble, kitchen, bedside, library, botany laboratory,
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classroom, and so on—it is a perfect synthesis commercial cultivation, processing, and stan-
of science, history, art, and humor. All chile- dards of chiles in volume one of their Spices; we
heads must have it! have not expanded upon these commercial fea-
Other good chile books include Mark tures here and advise you instead to read their
Miller’s The Great Chile Book, which has excel- comprehensive treatment. Amal Naj’s Peppers:
lent color photographs and a compact size. A Story of Hot Pursuits features interviews with

Dave DeWitt and Nancy Gerlach’s The Whole people working on peppers interwoven with a
Chile Pepper Book gives additional information  very readable fabric of pepper history and uses.
on cultivation and culinary uses. J. W. Purse- Finally, for the chilehead and pungent-herb
glove, E. G. Brown, C. L. Green, and S. R.]. connoisseur, we recommend the magazine
Robbins have provided an excellent survey of Chile Pepper.

s

Carthamus tinctorius

kir-thim-is tink-to-ri-iis

safflower
Family: Asteraceae (Compositae) Portuguese: agafrdo, assaflor
Growth form: annual to 47 inches (1.2 m) Swedish: safflor
Hardiness: seedlings can withstand some Russian: saflor
minor frost Chinese: hong-hua
Light: full sun Arabic: kurthum, usfar

Water: moist but not constanstly wet

Soil: light

Propagation: seeds in late winter or early
spring

Culinary use: traditional saffron substitute
but without GRAS status

Craft use: dried flowers, wreaths

Landscape use: rear of annual border, wild-
flower garden

French: carthame des teinturiers, safran bdtard,
faux safran, graine de perroquet

German: Fdrberdistel, Wilder Safran, Bastard
Safran, Férber-Saflor

Dutch: saffloer, wilde safraan

Italian: cdrtamo, zafferano falso, croco batardo

Spanish: alazor, cdrtamo, azafrdn romi Carthamus tinctorius
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Safflower is a multifaceted plant; its seeds yield
a cooking oil and its flower petals provide a
cheap substitute for the more expensive saffron,
accounting for the alternative name “false saf-
fron.” Safflower production probably arose in
Syria in the Neolithic. The use of safflowers for
their yellow dye is reflected in the generic name,
which is derived from the Hebrew garthami
(“the painted one”) and the specific name,
which means “of the dyers.” The genus Cartha-
mus includes about thirteen species native to
the Mediterranean region.

Safflower is a much-branched annual to 4
feet (1.2 m) with bristly leaves. The golden-
orange flowers are thistle-like with twenty to
eighty florets per head; each floret has the poten-
tial to mature into a seed (technically a fruit
called an achene). The heads do not shatter, thus
preserving the oil-rich seeds, but many seed lines
are very spiny, presenting difficulty at harvest.

Safflower produces large seed harvest in cli-
mates with low relative humidity from the time
of flower formation until maturity; a dry atmo-
sphere is necessary for good seed-set and high
oil content. Thus, safflower raised for oil does
not do very well in the eastern or southern
United States but rather well from the western
part of the northern Great Plains to the South-
west. As an oil crop, safflower falls outside the
scope of this book, but if raised as a saffron sub-
stitute, then high humidity presents fewer
problems.

Commercial safflower for oil is raised in rows
10 to 40 inches (25-102 cm) apart (solid drilled)
at the rate of 15 to 30 pounds per acre (17 to 34
kg/ha), planted 1.5 to 2 inches (3.8 to 5 cm)
deep in late winter or early spring; similar rates
would be used for flower production. Safflower
is a poor weed competitor and grows slowly for
the first three or four weeks after emergence;
good weed control is necessary for high yields
(several herbicides are registered for safflower).

Safflower requires about the same amount
of nitrogen as spring barley. Under irrigation
in Washington, the recommendation is for 100
pounds nitrogen and 50 pounds phosphorus
pentoxide per acre (112 and 56 kg/kg, respec-
tively) incorporated into the top 4 inches (10
cm) of soil. Saflower tolerates drought better
than other oilseed crops but less than wheat.
Soil moisture is particularly important at the
time of seed germination. Safflower is subject to
attacks by rust (particularly Puccinia calcitrapae
var. centaureae) and root rot (Phytophthora
drechsleri). Insects are of minor importance, but
safflower may be attacked by lygus bugs and
bean aphids.

Flower petals of saflower have been sold as
a saffron substitute, but these petals apparently
do not have GRAS status. The chemistry of saf-
flower flower petals is also unknown, but stig-
masterol (71 percent in the methanol extract
of the dried petals) has been shown to inhibit
tumor promotion in mouse skin two-stage car-
cinogenesis.

Important chemistry: The reddish pigment
of safflower petals is quinochalcone. The petals
of the white cultivar have no quinochalcone and
four flavonols with 6-hydroxykaempferols. The
petals of yellow safflower are rich in hydroxys-
afflor yellow A, safflor yellow B and safflomin C
and nine flavonoils containing four 6-hydroxy-
kaempferols. The petals of the orange cultivar
produce six quinochalcones and eleven flavo-
nols containing five 6-hydroxykaempferols.

Botanical Description

C. tinctorius L., Sp. pl. 830. 1753.

Native country: Saflower is native to western
Asia but widely escaped wherever it has been
cultivated.

General habit: Safflower is an almost smooth
annual to 1.2 m.
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Leaves: Leaves along the stem are undivided or
rarely deeply lobed, egg- to lance-egg-shaped,
toothed with spines or smooth-edged.

Flowers: Flowers are yellow, orange, or reddish
and arranged in heads that are egg- to conical-

egg-shaped.

Fruits/seeds: Fruits (achenes) are almost
pyramid-shaped, more or less smooth, shiny,
white.

Carum carvi

ka-rum kar-vi
caraway

Family: Apiaceae (Umbelliferae)

Growth form: biennial or annual forms exist
to 59 inches (150 cm)

Hardiness: seedlings can withstand frost

Light: full sun

Water: moist but not constantly wet

Soil: light, pH 4.8 to 7.8, average 6.4

Propagation: seeds in fall or spring, 11,000
seeds/oz (388/g)

Culinary use: breads, pickles, meats

Craft use: none

Landscape use: short-lived; middle of border,
best in vegetable plot

French: carvi, cumin des prés

German: Kiimmel, Wiesen-Kiimmel

Dutch: karwij, gewone kummel

Italian: carvi, cumino dei prati, cumino tedesco

Spanish: hinojo de prade, alcaravea,
alcarahueya

Portuguese: cominho

Swedish: kummin

Russian: tmin

Chinese: yuan-sui

Japanese: karuwai

Arabic: karawya

Urdu: kala zira

The aromatic seeds (really fruits) of caraway are
closely associated with cuisines of northern and
eastern Europe, particularly rye bread and Irish
soda bread, and find their way into cheese, cole
slaw, sauerkraut, potato salad, beef or lamb
roast, liqueurs (e.g., Kiimmel), salad dressings,
soups, applesauce, and baked fruit. The foliage
is sometimes added to cheeses, salads, soups, or
stews, but the flavor is rather bland. Caraway is
a corruption of the Latin name, Carum carvi.

Carum carvi
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Carum was the Greek herbalist Dioscorides’
name for caraway, so named from Caria, the an-
cient district of Hellenized southwestern Asia
Minor where it was grown; carvi was used by
the Romans to refer to caraway.

The genus Carum includes about thirty spe-
cies native to temperate and warm Eurasia. Car-
away seed is primarily imported into the United
States from the Netherlands, but Hungary and
Egypt also supply the American market.

Foliage is ferny, not unlike a coarse dill or
a finely textured anise. Caraway is commonly
a biennial, but annual forms are also available.
These annual forms require a longer growing
season than the biennial forms, and the annual
forms have a lower essential oil content in the
seeds. The biennial forms tend to be dark brown-
seeded, while the annual forms tend to be light
brown (“blond”)-seeded. The seed line called
‘Mogador is light brown and long-seeded;
‘Dutch’ cultivars are darker. Other seed lines
reported in the literature include ‘Konigsberger’
and ‘Neiderdeutsch’ from Germany. A study
done by Bertalan Galambosi and Pekka Peura
in Finland found that the highest oil contents
(7.6 percent and 7.5 percent) were found in a
cultivated Swiss and a wild Finnish population.
‘Karzo’ is recommended for highest seed yield
and highest essential oil content in western
Canada.

Caraway seeds are sown from mid-spring to
midsummer in full sun and well-tilled, humus-
rich soil with good moisture retention; a posi-
tion in full sun is best. The optimum tempera-
tures for germination are 59°F (15°C) for eight
hours and 50°F (10°C) for sixteen hours. Ger-
mination may be increased to nearly 100 per-
cent by soaking the seeds for three to six days
and drying for four hours before planting.

For field production, space plants 14 to 24
inches (35 to 60 cm) apart between and within
rows; this translates to a seed rate of 3.6 to 4.5

pounds per acre (4 to 5 kg/ha). In Israel, the op-
timum density is thirty-one plants per square
yard (thirty-seven plants/square meter). In the
normal biennial form, during the first year after
sowing, a foot-high (31 cm) mound of finely cut
leaves is produced. Flowering occurs early the
next summer with 2-foot (61 cm) hollow stems
topped with white flowers. Seven weeks of cold
temperatures 46°F day/41°F night (8°C day/
5°C night) is optimal for flowering, but root-
stocks with a diameter below % inch (8 mm)
require longer vernalization. Seed yield is di-
rectly correlated with the amount of sunlight
between flowering and yield. Harvest plants
with a sickle as soon as the oldest seeds mature
and partially dry in sheds before threshing to
avoid shattering. Commercial yields are 696

to 1,784 pounds per acre (780 to 2,000 kg/ha)
of seed for the biennial and 696 pounds per
acre (780 kg/ha) for the annual.

Translated for the home gardener, a large
plant will produce about % cup of seeds. Be-
cause of the waste of space on a biennial crop
like this, vegetables (such as peas) are sometimes
intersown for maximum use of land. Caraway
is subject to attack from a number of fungal dis-
eases. The most injurious insect is the caterpil-
lar of the caraway moth.

The essential oil of caraway seed is listed as
GRAS at 63 t0 10,000 ppm. Oddly enough, in
spite of the wide use of whole caraway seeds, we
find no GRAS listing for them. Caraway may
be antispasmodic, a relaxant for smooth mus-
cles. The seed oil is antibacterial and inhibits
skin tumors. It also protects gastric mucosa
against ethanol-induced damage.

Important chemistry: The essential oil of
caraway seeds is dominated by 39 to 68 percent
(8)(+)-carvone and 26 to 50 percent limonene.
The immature inflorescences have 82 percent
(8)(+)-carvone and 12 percent limonene; the
leaves have 59 percent germacrene D, 27 percent
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beta-elemene, and 13 percent (S)(+)-carvone;
and the stems have 62 percent germacrene D,
25 percent beta-elemene, and 10 percent (8)(+)-
carvone. The whole herb has 75 to 81 percent
germacrene D.

Whereas both spearmint and caraway con-
tain carvone as a principal constituent, spear-
mint has laevorotary carvone [(R)(-)] while cara-
way has dextrorotary [(S)(+)] carvone. While
the human nose normally cannot distinguish
optical isomers of this nature, these two forms
of carvone certainly smell different.

Botanical Description

C. carvi L., Sp. pl. 263. 1753.

Native country: Caraway is native to most of
Europe.

General habit: Caraway is a biennial or annual
smooth herb to 150 cm.

Leaves: Leaves are feather-like and divided two
or three times; lobes are 3 to 25 mm long,
linear-lance-shaped or linear.

Flowers: Flowers have white or pinkish petals
and are arranged in an umbel.

Fruits/seeds: The egg-shaped fruitis 3 to 6

mm in diameter with low ridges.

Cedronella canariensis

sé-dro-nél-a ki-nar-i-én-sis
balm of Gilead

Family: Lamiaceae (Labiatae)

Growth form: somewhat succulent shrub to
59 inches (150 cm)

Hardiness: cannot withstand frost

Light: full sun

Water: moist but not constantly wet

Soil: light

Propagation: cuttings or seeds

Culinary use: none

Craft use: potpourri

Landscape use: pots

Large terracotta pots of balm of Gilead on the
patio bring back memories of the warm, blus-
tery winds of the Canary Islands, but why this
fragrant herb acquired the popular English
name of balm of Gilead is anyone’s guess. The
true balm of Gilead is Populus balsamifera L.,
a tree. One clue to their similar names may be

that both plants share a resinous odor, and Ce-
dronella, a genus of only one species, is the di-
minutive of Cedrus, or cedar, so the name is not

too far-fetched. The slightly hairy, lance-shaped

Cedronella canariensis
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leaves are divided into threes perched on rather
succulent stems of a shrub that may reach to
almost 5 feet (150 cm).

Balm of Gilead is excellent in potpourri to
provide a balsamic odor. While this herb has no
GRAS status, the oil has been demonstrated to
be active against bacteria and fungi, particularly
Bordetella bronchiseptica, which causes whoop-
ing cough, and Cryprococcus albidus, a cause of
meningitis and pulmonary infections. This
finding vindicates the popular use of balm of
Gilead in the Canary Islands as a respiratory
decongestant. This herb deserves further inves-
tigation for use as an inhalant for upper respira-
tory infections.

Balm of Gilead is easy to grow from cut-
tings, and the seeds (actually tiny nuts, or nut-
lets) germinate fairly easily. A friable soil in full
sun is recommended, but since this tender pe-
rennial is only hardy to about Zone 9, it should
be carried over on a cool, sunny windowsill or
in the greenhouse during the winter.

Important chemistry: The primary form of
balm of Gilead cultivated in the United States
has an essential oil with 47 to 63 percent pino-

carvone and 10 to 30 percent beta-pinene, pro-
viding a resinous balsamic odor. Another form
from the Canary Islands has 76 to 82 percent
estragole (methyl chavicol) and 6 to 11 percent
beta-pinene, providing an odor of balsamic
French tarragon, while still another form has
76 percent p-allyl anisole and 12 percent pino-
carvone, providing a balsamic anise odor.

Botanical Description

C. canariensis (L.) P. Webb & Berthel., Hist.
Nat. Iles Canaries 3:87. 1845.

Native country: Balm of Gilead is native to the
Acores (Portugal), Arquipélago da Madeira
(Portugal), and Islas Canarias (Spain).

General habit: Balm of Gilead is a perennial,
smooth, shrubby herb to 150 cm.

Leaves: Leaves are three-foliate; the leaflets are
6to 13 x 1.5 to 4.5 cm, lance-shaped,
pinched at the tip, stalked, smooth above,
hairy beneath, toothed.

Flowers: The flowers are pinkish to lilac, rarely
white, hairy.

Chamaemelum nobile

s

kim-é-mé-lium no-bil-é
Roman chamomile

Family: Asteraceae (Compositae)

Growth form: perennnial to 12 inches (30
cm) high when flowering

Hardiness: hardy to Zone 5

Light: partial to full sun

Water: moist but not constantly wet

Soil: rich in organic matter, pH 5.0 to 8.3,
average 7.0

Propagation: seeds, layerings, or cuttings

Culinary use: teas (but not for ragweed-
sensitive individuals)

Craft use: potpourri, hair rinses (but not for
ragweed-sensitive individuals)

Landscape use: groundcover and along
walking stones
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French: chamomille romaine

German: Gartenkamille, Romische Kamille,
Doppel-Kamille

Dutch: roomse kamille

Italian: camomilla romana (odorosa),
manzanilla

Spanish: manzanilla romana, manzanilla
officinal

Arabic: babunj, babunaj

Roman chamomile may be every herb garden-
er’s favorite plant to simply walk on; a barefoot
sunrise meander through a patch of chamomile
on a dewy summer morning may bring to the
body a soft tranquility and to the nose a fruity
aroma reminiscent of bananas and apples when
crushed. The sweet scent of the plant masks the
somewhat bitter taste of the soft, ferny foliage
and daisy-like flowers. Chamaemelum nobile
was first called “Roman” by the German herbal-
ist Joachim Camerarius the Younger, who no-
ticed it growing abundantly near Rome, in 1588
(the year he published Hortus Medicus et Philo-
sophicus).

By any name, Roman chamomile makes a
fast-spreading, aromatic groundcover in the
herb garden and is sometimes included with
grass-seed mixtures in England or used by itself
to create a chamomile lawn, which provides the
alternative name of English chamomile.

The genus Chamaemelum includes about
three species of herbs from Europe. The generic
name was derived from Greek chamos, “ground,”
and melos, “apple,” alluding to the prostrate
habit and apple-like fragrance. Roman chamo-
mile used to be listed as Anthemis nobilis L., but
a taxonomic realignment of many plants of the
Asteraceace forced a change of the scientific
name.

At least two different cultivars are available.
‘Flore Pleno’ has double white flowers rising to
about 3 inches (7.6 cm). “Trencague’ generally

does not flower, thus making it ideal for lawns
or as a nonflowering groundcover.

The essential oil of Roman chamomile is
listed as GRAS at 0.1 to 20 ppm; the extract
is GRAS at 6.7 to 10 ppm. The essential oil is
used commercially in ice cream, ices, candy,
baked goods, alcoholic and nonalcoholic bever-
ages, gelatins, and puddings.

Ingestion of Roman chamomile tea, bee-
pollen, and even honey can induce various
allergenic reactions in susceptible individuals
(particularly ragweed-sensitive individuals), in-
cluding skin and respiratory reactions, abdomi-
nal pain, and vomiting. Roman chamomile
rinses and cosmetics may also induce localized
allergic reactions in sensitive individuals, such
as conjunctivitis (inflammation of mucous
membranes, as around the eyelids).

Commercial cultivation centers upon the
cultivar ‘Flore Pleno’. Densities of 10,117 plants
per acre (25,000 plants/ha) are recommended.
This translates to double rows 28 inches (70 cm)
apart and 63 inches (160 cm) between double
rows with plants 20 inches (50 cm) apart with-
in rows. Flowers are harvested from late July to

Chamaemelum nobile
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carly August in France and then either dried or
distilled. Gardeners with hot summers will find
that Roman chamomile will not grow as abun-
dantly as seen in England. Under the best cir-
cumstances, the plant should be allowed to
ramble cottage-garden style through the moist,
humusy border along walking stones.

The Roman and German chamomiles (Maz-
ricaria recutita) are often confused in the litera-
ture; please see the entry for German chamo-
mile for additional information. Argentina is a
major producer of dried Roman chamomile
blossom:s.

Important chemistry: The essential oil is
dominated by 3 to 39 percent isobutyl angelate,
0 to 23 percent 3-methylamyl angelate, 0 to 21
percent 3-methyl amyl isovalerate, 0 to 18 per-
cent isoamyl angelate, 0 to 16 percent methyl-
allyl angelate, 0 to 14 percent 2-methyl butyl
angelate, and 0 to 13 percent 3-methyl amyl iso-
butyrate. While German chamomile oil is blue

from the chamazulene content, we find no
chemical report of an authentic Roman chamo-
mile oil which reports azulenes.

Botanical Description

C. nobile (L.) All., Fl. pedem. 1:185. 1785
(Anthemis nobilis L.).

Native country: Roman chamomile is native
to western Europe northward to northern
Ireland on roadsides and damp grasslands.

General habit: Roman chamomile is a more or
less hairy perennial, decumbent, 10 to 30 cm
high.

Leaves: Leaves are oblong in outline, stalkless,
deeply lobed two or three times, linear, with
a tooth-like tip.

Flowers: Flowers are yellow and white daisies.

Fruits/seeds: Fruits (achenes) are about 1 mm

long.

Chrysopogon zizanioides

kri-s6-po-gon zi-za-ni-6y-déz
vetiver

Family: Poaceae (Gramineae)

Growth form: perennials to about 8 feet (2.4 m)

Hardiness: marginally hardy to Zone 8

Light: full sun

Water: not constantly moist; can withstand
drought and flooding

Soil: average garden soil; sandy preferred for
harvesting

Propagation: divisions in spring with an ax
or saw

Culinary use: none

Craft use: potpourri, perfumery, baskets

Landscape use: middle to rear of herb or
perennial border

French: vétyver, costus arabique, cus-cus,
chiendent des Indes

German: Vetivergras, Arabischer Kostus,
Ivarancusa, Mottenwurzel

Dutch: vetiver

Hindi: khus-khus, khas

Sanskrit: reshira, sugandhimula

Javanese: akar wangi
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Vetiver is a large, coarse grass that grows up to
8 feet (2.4 m) tall. Where it is hardy (Zone 9,
marginally Zone 8), the tops are evergreen and
pale green; often in Zone 8 the tops are killed
back but the tops come back in spring. Vetiver,
alias vetivert, Arabian kuss-kuss, cuscus grass,
or khus-khus grass, is one of 29 species of the
genus Chrysopogon. Previously, vetiver was put
into its own genus, Vetiveria, but recent studies
have found that Vetiveria and Chrysopogon are
hardly distinct. The name Chrysopogorn means
“golden beard,” referring to the flowers; the spe-
cific name means “wild rice-like,” after the
genus Zizania.

The massive, fibrous, fragrant roots are dis-
tilled for perfumery and also woven into mats,
baskets, screens, and fans, which give off a scent
when sprinkled with water. The Mogul emper-
ors were particularly fond of the kbus kbus tatti,
a screen woven of vetiver roots, soaked with wa-
ter to both cool and perfume the air that passed
through the arches of their pavilions. Recently,
vetiver has been advocated as a plant to control
erosion in tropical and subtropical areas because
of the large, extensive root system.
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The odor of vetiver has been described as
heavy and woody-earthy. Vetiver oil is used ex-
tensively in perfumery as a fixative and blends
well with bases such as fougere, chypre, modern
woody-aldehydic or amber-aldehydic bases,
Oriental bases, moss and woody notes, and rose
bases. Vetiver oil has also been used as a repel-
lent to cockroaches, termites, and flies, and in
Europe vetiver root used to be placed in clothes
closets and was called “mothroot.” Essential oil
of vetiver is antioxidant. French traders first in-
troduced vetiver to Louisiana and Haiti, and
vetiver is now imported from Haiti, Réunion,
China, Brazil, India, and Angola.

Growing vetiver is usually no problem; it
will grow in wet or dry areas and even in almost
pure sand. Harvesting the massive roots, how-
ever, is the problem. Remember, these roots can
withstand even torrential monsoons and floods
with no apparent damage! Robert P. Adams
and Mark R. Dafforn have extensively charac-
terized the genetic diversity of vetiver but found
that the clone ‘Sunshine’ accounts for almost
all the germplasm utilized outside South Asia.
R. K. Lal and his associates in India have also
identified germplasm for oil yield and soil con-
servation.

Rooted cuttings are normally planted in
full sun in Asia at a depth of approximately 12
inches (30 cm) during the rainy season. Harvest
is about 18 to 22 months later during the dry
season. High-nitrogen fertilizers produce the
best growth; the yield in Asia amounts to about
2,677 to 5,355 pounds per acre (3,001 to 6,002
kg/ha). This means approximately 909 tons
(1,000 metric tons) of soil must be worked in
order to harvest approximately 0.9 ton (1 metric
ton) of roots. After being dug out, the rootballs
must be completely free of soil residues before
they can be processed. Sandy soils are more eas-
ily removed, and roots from sandy soils have a
higher percentage of oil than roots from heavy
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soils anyway. Chopped roots are soaked in wa-
ter up to twelve hours and then charged to the
stills. Because of the high-boiling point constit-
uents in vetiver, a single distillation can take up
to 24 to 48 hours.

Important chemistry: The essential oil of
vetiver is dominated by 3 to 31 percent khusi-
mol, trace to 17 percent isovalencenol, and 2 to
11 percent alpha-vetiselinenol backed by a rich
array of sesquiterpenoids, providing a rich
woody fragrance.

Botanical Description

There are two types of vetiver in India. The
northern type flowers freely and sets viable

seed, while the southern type does not usually
flower. The plant cultivated in North America
seems to be thus from the southern population.

C. zizanioides (L.) Roberty, Bull. Inst. Frang.
Afrique Nord 22:106. 1960 [Vetiveria ziza-
nioides (L.) Nash].

Native country: Vetiver is native to tropical
India.

General habit: Vetiver is a dense, clumping
grass to 2.4 m.

Leaves: Leaves are smooth, stiff, § mm wide.

Flowers: Flowers are large, erect panicle, 14 to
40 cm long, slender, with gray-green or pur-

plish spikelets.

Citrus hystrix

sit-rits his-trix
Kaffir lime, makrut, Mauritius papeda

Family: Rutaceae

Growth form: small, thorny tree 6 to 25 feet
(1.8to 7.6 m)

Hardiness: hardy to Zone 9

Light: full sun

Water: moist but not constantly wet

Soil: rich in organic matter

Propagation: seeds, layerings, or cuttings

Culinary use: Thai curries, esp. with coconut milk

Craft use: insect repellent

Landscape use: generally a container plant
outside of California or Florida

French: combava

German: Kaffir Limette, Makrut Limette
Dutch: Kaffir limoen, Djerook pooroot
Javanese: jeruk purut

Malay: limau purut
Thai: makrut
Japanese: swangi

The specific epithet hystrix means “porcupine,”
probably referring to the numerous spines. Kaf-
fir lime has been used in the English language
as far back as 1888. Kaffir means “infidel” in
Arabic and was applied by Arab slavers to the
inhabitants of the east coast of Africa; thus, it
is now viewed by some as offensive, but in Indo-
nesia the word kafir (kaffir, kapir) is a non-judg-
mental word. If kaflir lime offends you, then
call this by the Thai name makrut (pronounced
“ma-gruud”), which is easier to say than the al-
ternate English name Mauritius papeda.

In Thailand, leaves of makrut are used in
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curries, especially in combination with coconut
milk. It provides a unique tang to tom-yam
soup, a Thai delicacy. The fruit is so sour that it
cannot be eaten fresh, but the juice is used in
food products.

The leaves are unique with a swollen, leafy
petiole and the scent of citronella candles with
nuances of lime. The knobby green fruits have a
lemon/lime odor, and the oil provides a stimu-
lating effect when inhaled. Glyceroglycolipids
from the leaves exhibit anti-tumor properties,
while coumarins from the fruit inhibit nitric
oxide generation. The fruit peel also has an anti-
fertility effect, inhibiting implantation.

Important chemistry: The leaves of makrut
are rich in 65 to 82 percent citronellal. The oil of
the fruit peel is rich in 5 to 31 percent limonene,
19 to 31 percent beta-pinene, 2 to 23 percent
sabinene, and trace to 11 percent terpinen-4-ol.

Botanical Description

C. hystrix DC., Cat. PL. horti monsp. 97. 1813.

Native country: Makrut is native to China
and Southeast Asia but widely naturalized.

General habit: Makrut is a thorny tree 1.8 to
7.6 m tall.

Leaves: Leaves are blunt-pointed, usually of
medium size, 8 to 12 X 3 to S cm, more or
less irregular at the tip. Margins are more
or less scalloped. The winged petiole, usually
two-thirds to three-fourths as long as the
leaf blade, is broadly rounded and blunt at
the base, more or less with scalloped margins.

Flowers: Flowers are small with short, entirely
free stamens.

Fruits/seeds: Fruits are almost always bumpy
or tuberculate, similar in size to a lime.

Coriandrum sativum

ko-ré-in-driim sa-té-vim
coriander

Family: Apiaceae (Umbelliferae)

Growth form: annual to 3 feet (90 cm)

Hardiness: seedlings can withstand light frost

Light: full sun

Water: moist but not constantly moist

Soil: light, pH 4.9 to 8.2, average 6.6

Propagation: seeds in spring or fall, 3,000
seeds per ounce (106/g) (var. sativum)

Culinary use: curries, pickling spices, sauces,
cakes, beverages (fruits); salsas, soups,
salads (leaves)

Craft use: none

Landscape use: short-lived; may be used in

the middle of the border, but bestin
vegetable plot

French: coriandre, persil arabe

German: Koriander, Wanzendill, Schwindelkorn
Dutch: koriander

Italian: coriandolo

Spanish: culantro, cilantro, cilandriom coriandro
Portuguese: coentro

Swedish: koriander

Russian: koriandr

Chinese: hu-sui, hsiang-sui, yuan-sui
Japanese: koendoro

Arabic: kuzbara, kuzbura
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Those who believe a taste for coriander is ac-
quired with difficulty love to point out that its
botanical name is derived from the Greek kori-
annon, one of the earliest words deciphered of
Linear B of Crete, 1500-1200 B.C.E. (“ko-ri-
Jja-do-n0”). The root of both words is koris, or
bedbug.

Despite its smell, coriander has achieved a
world-wide popularity that provides palatable
synonyms, too. In English, the “seed,” techni-
cally a fruit, is termed coriander, but the foliage
is referred to as Chinese parsley or cilantro, a
term preferred by Latin Americans. While
many species of Coriandrum were defined in
the past, the tendency today is to consider them
all as variations of only two species, C. sativum
and C. fordylium (Fensl) Bornm.

Along with a galloping international popu-
larity, this annual herb has two lives. First, it
resembles a flat-leaved parsley with stems that
extend from a crown to hold green segmented
leaves; it is in this stage that the leaves are har-
vested. Its second life occurs about thirty days
later, as a tall stalk rises from the plant’s crown;

Coriandrum sativum

this stem will bear the umbels with white to pink
flowers that produce the hard coriander fruits.

Young coriander leaves are added to salads,
sauces, and soups and are especially popular in
Oriental and Mexican cuisines. While the odor
of the leaves may be repulsive to some, the taste
becomes muted when cooked and provides a
deep flavor rather than a sharp accent to accom-
pany food. The leaves do not dry well but can
be preserved by freezing or storing in salted oil.
The ripe fruits in their crisp, tan spheres are an
essential ingredient in curries and pickling
spices and are sometimes sugar-coated and
called “coriander comfits.” The essential oil
from ripe coriander seeds is a commercial fla-
voring for foods, alcoholic beverages (chiefly
gin and some liqueurs), and tobacco. The fruits
(5,200 ppm) and essential oil (120 ppm) are
considered GRAS. The seed oil is antimicrobial
and antioxidant. Cilantro is effective against
both Listera and Salmonella.

Morocco, Romania, and Mexico are the prin-
cipal commercial sources for American imports
of coriander. The Russian corianders (var. micro-
carpum) are higher in essential oils than the
other commercial corianders (var. sativum).

Prior to planting coriander, consideration
should be given to proper varietal selection be-
cause of the plant’s dual harvests of leaves and
fruits. There are several dozen selected strains
of coriander in the trade in the United States,
Europe, and Asia. Some, like ‘Leaf’ and ‘Long
Standing’ in the United States are more adapted
to foliage production; they are slower to make
flowers and thus provide an increased harvest
of foliage. The best slow-bolting varieties now
available increase the time of foliage production
by about two weeks. Moderating heat with 30-
to 50-percent shade cloth also extends the peri-
od of foliage harvest.

Coriander is grown from seed sown in near-
neutral garden loam where it will receive full
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sun. Seed sown directly in the field or the gar-
den exhibits a low germination rate, usually less
than 50 percent. Germination may be enhanced
above 60 percent by rubbing the fruits until the
seed-halves, or mericarps, separate. The seed is
then soaked for three or four days and dried for
eight hours before planting. Seeds are planted

1 inch (2.5 cm) deep at the rate of 10 to 25
pounds per acre (11 to 28 kg/ha). For the home
gardener, the seeds may be broadcast or planted
in rows or raised beds, allowing 9 to 32 inches
(23 to 76 cm) between rows for cultivation.
Maximum germination occurs when day tem-
peratures are about 80°F and nights are in the
upper 60s (27°C/20°C).

Seed is sown as soon as soil can be worked
and after danger of heavy frost is past. Germina-
tion begins about four days after sowing when
the scraping and soaking method is used or af-
ter about twenty-five days otherwise. Coriander
does not successfully compete with weeds, so
mulch or cultivation are important cultural fac-
tors. Plants require about 16 inches (400 mm)
of rain during development, comprising about 4
inches (100 mm) for germination and 12 inches
(300 mm) for stem elongation.

Leaves are harvested about one month after
sowing. Foliage is usually hand-harvested by
shearing the rosette’s outermost leaves. New
growth commences within a few days from the
center of the plant. Leaf-harvesting continues
until the central flower stem rises and leaf pro-
duction ceases.

In climates with long, hot summers, corian-
der is often considered a cool-weather crop to be
planted in early spring or late summer and fall;
low temperatures tend to temper the plant’s de-
sire to run to seed. Seed may be sown in succes-
sive rows every few weeks during hot weather
and harvested by pulling the plants when suffi-

cient leaves appecar.

Seeds mature about 90 to 105 days after sow-
ing. The concentration of essential oils in the
fruits decreases at temperatures above 70°F
(21°C); the ideal temperature for maturation of
the fruits is 59 to 64°F (15 to 18°C). Green seeds
smell of the foliage but acquire a spicy aroma
and a chestnut-like color when dry. Over-ripen-
ing results in scattering and losing the seeds
during harvest.

Harvest coriander seeds when about half of
the seeds have changed from green to gray or
when the seeds on the central umbels are ripe,
preferably in the morning, when dew acts to
prevent shattering. Commercially, fruits may
be harvested by taking up the entire plant for
threshing or by using a wheat combine har-
vester. Fruit yields of 1,000 to 5,000 pounds
per acre (1,123 to 5,616 kg/ha) are considered
normal. For essential oil distillation, grind
seeds immediately before distillation. Yield of
oil is 0.4 to 1.8 percent with the small-fruited
types, while the large-fruited types yield only
0.1 to 0.4 percent oil.

Coriander is susceptible to a gall-forming
fungus (Protomyces macrosporus), a wilt disease
(Fusarium oxysporum {. sp. corianderii), a leaf/
flower spot (Pseudomonas syringae), and a pow-
dery mildew (Erysiphe polygoni). Late-maturing
varieties are especially prone to powdery mil-
dew. Occasional minor insect infestations in-
clude some caterpillars and boring grubs.

Important chemistry: The principal con-
stituent of the essential oil of the ripe seeds is
56 to 86 percent linalool. The foliage is given
its distinctive aroma by a combination of chem-
icals, principal among them are 0 to 38 percent
linalool, 2 to 59 percent (E)-2-decenal, 1 to 22
percent (E)-2-dodecenal, and 4 to 18 percent
decanal, and trace to 45 percent (E)-2-tetra-
decenal.
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Botanical Description

C. sativum L. Sp. pl. 256. 1753.
Native country: Coriander is native to south-
ern Europe, Asia Minor, and the Caucasus.
General habit: Coriander is a short-lived an-
nual that grows erect and is 20 to 90 cm high.
Leaves: The smooth leaves are borne singly
on stems that rise in rosette fashion from a
crown. The immature plant has basal and
lower stem leaves that are egg-shaped with
a wedge-shaped base and irregularly cut seg-
ments. As the plant matures, a single tall
stem emerges from the crown and the leaves

become more finely dissected into narrow
linear segments, presenting a fern-like
appearance.

Flowers: Flowers have white, rose, or lavender
petals and are arranged in an umbel.

Fruits/seeds: The spicy-scented fruits are egg-
or globe-shaped. Two botanical varieties of
coriander are cultivated, C. sativum var. sati-
vum and C. sativum var. microcarpum (small-
fruited). The two are distinguished by the
size of their hard, ribbed fruit, which varies
in diameter between 1.5 to 2.5 mm for var.
microcarpum and 3 to 6 mm for var. sativum.

Crocus sativus

S

kro-kiis si-té-viis
saffron crocus

Family: Iridaceae

Growth form: cormous perennial to 6 inches
(15 cm)

Hardiness: routinely hardy to at least
southern Pennsylvania (Zone 6)

Light: full sun

Water: must be well-drained soil at all times

Soil: rich in organic matter, pH 6.0 to 8.0,
average 6.9

Propagation: separation of small corms
(cormels)

Culinary use: soups, stews, rice dishes, breads

Craft use: limited use for dye

Landscape use: front of perennial border or
along paths

French: safran
German: Safran
Dutch: saffraan

Italian: zafferano
Spanish: azafrdn
Portuguese: acafrdo
Swedish: saffran
Russian: shafran
Chinese: fan-hung-hua
Japanese: safuran
Arabic: za’faran

Saffron may be one of the oldest herbs of com-
merce and the most expensive, but the origin

of the word saffron is a matter of conjecture; it
may be derived from the Arabic. The carliest
reference to the word saffron dates to 2300 B.
C.E. when Sargon, one of ancient Babylonia’s
leaders, was born at a village on the Euphrates
called Azupirano, or “Saffron Town.” The Papy-
rus Ebers, written about 1550 B.C.E. (but prob-
ably copied from a manuscript from about 2650
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B.C.E., about the time Cheops built the Great
Pyramid), includes saffron as a remedy for
rheumatism.

Saffron crocus is also pictured on a Bronze
Age pottery jug found at Crete and in the Xeste
3 fresco in Akrotiri, Thera, dating to c. 3000
1100 B.C.E. The saffron crocus has lent its name
to ancient Corycos in Cilicia (on Turkey’s Med-
iterranean coast), Krokos in Greece, Safranbolu
in Turkey, and Saffron Walden in England.

The genus Crocus includes about eighty spe-
cies from the Mediterranean to China. As dis-
tinguished from the fall crocus, Colchicum of
the Liliaceae, the genus Crocus has corms (not
bulbs) and three stigmatic branches. Saffron
crocus is a fall-blooming crocus with deep lilac-
purple flowers; the long, linear leaves persist
over winter and gradually turn brown in late
spring, only to reappear again in fall.

The generic name is derived from the Greek
kroke, or “thread,” alluding to the dried, orange,
thread-like stigmas, which are the source of the
commercial saffron. About 70,000 flowers are
needed to produce 1 pound of saffron; a harvest
of this size takes an experienced picker twelve
days of backbreaking labor. Ounce for ounce,

Crocus sativus

saffron is the most expensive spice or herb in the
world, with natural vanilla second. Adulteration
is common, sometimes with false saffron (Car-
thamus tinctorius), poet’s marigold (Calendula
officinalis), turmeric, and even dyed corn silk.

Saffron imparts a peculiar, perfumed, slightly
bitter taste to a wide array of dishes. Many cul-
tures consider it essential, for both color and
flavor, in the best-loved, traditional dishes. It is
added to Spanish paella, a seafood and rice cas-
serole; Italian risotto, or rice; Provencal bouilla-
baisse, a fish stew; Russian kulich or Easter
bread; Pennsylvania Dutch bor boi, or chicken
noodle stew; and Swedish Jussekatter, or St.
Lucia’s cakes. Saffron may also color cheeses
and liqueurs such as Fernet-Branca.

More than six saffron strands per person will
make a dish too bitter as well as excessively ex-
pensive; ingesting 0.05 oz (1.5 g) of saffron has
resulted in death. Saffron was once used as a
dye (1 part saffron/10,000 parts water, or ap-
proximately 1 g saffron/gallon water). Saffron
was also used to color paints, stained glass, and
foil to produce an imitation gold. In ancient
times it had limited use as a perfume. Today,
the dye that colors the golden-yellow robes of
Buddhist monks is most typically from the
heartwood of the jack-fruit tree, Artocarpus
integrifolius L., not saffron.

Saffron crocus is primarily cultivated in
Spain amonga network of families whose meth-
ods of cultivation and negotiation date back to
the Arab introduction of the plant around 921
C.E. Although commercial cultivation has
been attempted at various times in other Euro-
pean countries, the Mediterranean, the Middle
East, India (particularly Kashmir), China,
South America, tropical island nations, and
Pennsylvania, Spain continues to supply most
of the world’s saffron.

Traditionally in Spain, saffron planting be-
gins during the feasts of Saint John and Saint
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Peter at the end of June. Corms are planted 5
to 7 inches (12 to 18 cm) deep, 6 to 8 inches (15
to 20 cm) apart and 4 inches (10 cm) between
rows, in May or June in well-drained, loose,
sandy or calcareous soil that has been dressed
with rotted manure well before planting; blos-
soms are fewer with corms planted at more
shallow depths. The corm lies dormant from
about May to September. Autumn moisture is
required for blossom production. Weeds are
controlled by hoeing.

In Spain, a crop of one million blooms per
2.5 acres (1 hectare), yielding 22 pounds (10 kg)
of dried saffron, is considered satisfactory, al-
though higher yields have been reported in
Italy, India, and Spain. New Zealand has re-
ported 24.3 kg/ha, but labor costs prohibit saf-

fron cultivation there.

Saffron imparts a peculiar, perfumed, slightly
bitter taste to a wide array of dishes.

After morning gathering, the flowers are
spread on a table, and the crocus blossom is
split down the stem. Nimble fingers remove the
three-part stigma. The full plate of fresh saffron
is turned onto a fine-meshed sieve and dried
over gentle heat, developing full flavor and re-
ducing its weight by 80 percent. The final prod-
uct is dry to the touch with its significant flavor
intact. Saffron should be stored at a relative hu-
midity that does not exceed 57 percent.

Duringa good crocus season, a field may be
picked five times as successive blooms appear.
Every three years the corms must be dug up,
separated (each corm produces four to ten
daughter corms each season), selected for size
and health, and transplanted to avoid disease
and crowding. For the next twelve years, the

saffron fields are planted with other crops; then
saffron may be returned to the site.

Several fungal diseases, particularly Rhizoc-
tonia violacea and Fusarium oxysporum, attack
saffron; they may be controlled by selection of
disease-free stock, cultivation in new soil, and by
dipping corms in solutions of copper sulfate. The
chief enemies of saffron crocus are mice, voles,
chipmunks, and other rodents. Rabbits also rel-
ish the green tops during the winter, so rabbit-
proof fencing may be required in some areas.

Saffron crocus is sterile and hybridization
or selection by conventional means to improve
flower yield are thus impossible, but it may be
possible to use natural variation to gain im-
proved harvests; an Iranian researcher has re-
ported finding up to ten stigmatic divisions per
flower. Other researchers have reported the for-
mation of stigma-like structures and pigments
in cultured tissues of C. sativus. Other species,
such as C. haussknechtii Boiss. & Reut. ex
Boiss., also yield comparable pigmented stig-
mas. Will saffron of the future be grown in a
flask or harvested from other species? If so, it
will have to meet rigid standards now in place
for saffron:

1. Very select saffron has an average stigma
length of 53 mm and only a small portion
of the yellow style at the base. The color is
orange-red and the odor is strong and pene-
trating.

2. Select saffron has average length of 53 mm of
stigma and style together. The color is bright
red and the odor is good.

3. Superior saffron has an average length of 50
mm of stigma and style together. The color is
dark red and the odor is good.

4. Medium saffron has an average length of 46
to 50 mm of stigma and style together. The
color, appearance, and odor are good.
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The stigmas of the saffron crocus are consid-
ered GRAS at 1 to 969 ppm, while the extract is
GRAS at 1 to 50 ppm. Saffron has been shown
to exhibit antisecretory and antiulcer activities
in rodents. Stigma and petal extracts of saffron
are antinociceptive, anti-flammatory, and anti-
depressant in mice. Crocetin, one of the caroten-
oids in saffron, has been documented in animal
experiments to cut serum cholesterol in half
when injected into rabbits. Crocin, safranal,
and picrocrocin have also been documented to
inhibit the growth of human cancer cells (HeLa
and HL-60) in vitro, and crocin and crocetin
derivatives inhibit skin tumor promotion in
mice. Safranal and crocin are anticonvulsant
in mice. A glycoconjugate isolated from corms
of saffron is highy cytotoxic. Crocin has also
been shown to reduce the ethanol-induced im-
pairment of learning behavior of mice.

Important chemistry: Saffron has 0.1 per-
cent vitamin B, (riboflavin). The principal
water-soluble pigment, providing the orange-
red color, is alpha-crocin, which is composed of
the carotenoid crocetin bound to glucose [cro-
cetin-di-(-D-glucosyl) ester]. The bitter taste is
due to picrocrocin. The odor in the essential oil
is primarily due to 47 to 60 percent safranal,
which is released from picrocrocin upon drying.

The pigments in the petals are primarily five
kaempferol derivatives.

Botanical Description

C. sativus L., Sp. pl. 36. 1753 [C. orsinii (Parl.)
Maw, C. sativus L. var. casmirianus Royle].

Native country: Saffron crocus is not known
in the wild. Crocus sativus is considered to be
a sterile triploid hybrid of C. cartwrightianus
Herbert of open, rocky hillsides or sparse
pinewoods in Greece, most probably with C.
thomasii Ten. from the mountains of Italy
and the Adriatic Coast.

General habit: Saffron crocusisa3 to 5 cm
corm covered with a fibrous tunic.

Leaves: Slightly grayish green leaves are narrow
and grass-like, 1.5 to 2 mm wide, about 5 to
11 per corm.

Flowers: One to four flowers per corm, appear-
ing in fall, are deep lilac-purple with darker
veins and a darker violet stain toward the
base of the segments; the throat is hairy,
white or lilac. Perianth segments are 3.5 to 5
x 1 to 2 cm. Three orange-red style branches
or pistils are 2.5 t0 3.2 cm long,

Fruits/seeds: Saffron crocus is a sterile triploid
and does not set fruits or seeds.

Cryptotaenia japonica

krip-to-té-ni-a ja-pon-i-ki

mitsuba, Japanese honewort, wild parsley or chervil

Family: Apiaceae (Umbelliferae)

Growth form: short-lived perennial to about
one foot (30 cm) or more

Hardiness: hardy to at least southern Penn-
sylvania (Zone 6)

Light: part sun

Water: moist but not constantly wet
Soil: rich in organic matter
Propagation: seeds in spring
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Culinary use: substitute for parsley or chervil
but not GRAS

Craft use: none

Landscape use: edge of perennial border or
along paths

Japanese: mitsuba, itomitsuba

Mitsuba looks like a dark green, non-glossy,
broad, flat Italian parsley but tastes more of
chervil. In Japan, this is used as a topping for
vegetables and is believed to have a stimulating
effect on the appetite.

During its vegetative stage, it lies close to the
ground; when flowering, it reaches up to 1 foot
(30 cm) or more. The tiny white flowers sparkle
along a woodland walkway. The forma atropur-
purea (Makino) Ohwi, or murasaki-mitsuba,
has dark purple leaves. Named cultivars include
“Yanagawa 1 goh’, ‘Kanto-masumori’, and
‘Kantomasumori (B)

Give mitsuba moist but well-drained humusy
soil in the shady herb garden. This is a short-

lived perennial which readily reseeds and may

>
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become weedy. This is very similar to honewort,
C. canadensis (L.) DC., which is found in Pied-
mont forests in eastern North America and has
been similarly employed as a chervil substitute.

While this has been cultivated for centuries
in Japan, Korea, and China, it has no GRAS
status. Consumption of large quantities may be
poisonous.

Important chemistry: The essential oil of
mitsuba is rich in 26 percent germacrene D, 13
percent alpha-selinene and 11 percent trans-
farnesene, providing a chervil-like odor.

Botanical Description

C. japonica Hassk., Retzia 1:113. 1855 [C.
canadensis (L.) DC. var. japonica (Hassk.)
Makino).

Native country: Japanese wild chervil is native
to the woods of the hills and mountains in
Korea, China, and Japan.

General habit: Japanese wild chervil is a
smooth perennial with short rhizomes and
rather thick roots.

Leaves: Leaves at the base are long-stalked with
blades heart-triangular-shaped, 1 to 5 cm
wide, with three leaflets, the leaflets stalk-
less, the terminal one broadly diamond-egg-
shaped to broadly egg-shaped, 3 to 8 cm
long, 2 to 6 cm wide, tapering to the apex,
abruptly narrowed to the tapering base, in-
cised or irregularly toothed, rarely deeply
lobed, the lateral leaflets at base with a
slightly dilated outer margin, the leaves of
the inflorescence very short, often undivided,
linear to lance-shaped.

Flowers: The white flowers, appearing in June
and July, are borne in an umbel.

Fruits/seeds: Fruit, appearing in August, is 3
to 4 mm long, smooth, ribbed, the halves
oblong-cylindric, narrowed at the apex.
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Cuminum cyminum

ka-min-im si-min-im
cumin

Family: Apiaceae (Umbelliferae)

Growth form: annual to 20 inches (50 cm)

Hardiness: can withstand light frost

Light: full sun

Water: moist but not constantly wet

Soil: light, pH 4.5 to 8.2, average 7.3

Propagation: seeds in spring, 11,000 seeds
per oz (388/9g)

Culinary use: curries, chilis, pickles, meats,
soups, and stews

Craft use: none

Landscape use: short-lived; use at front of
the border, but best in vegetable plot

French: cumin

German: Rémischer Kimmel, Kreuzkiimmel
Dutch: komijn

Italian: comino

Spanish: comino
Portuguese: cominho
Swedish: spiskummin
Russian: kmin

Chinese: ma-ch’in
Japanese: kumin
Arabic: kamun, kammon

The genus Cuminum includes two species; black
cumin is an entirely different plant, Nigella
sativa. Both the genus name for cumin and spe-
cific epithet are derived from the ancient Arabic
name, kamun. Cumin has been cultivated since
at least the times of the Minoans (c. 2200-
1400 B.C.E.) for its aromatic “seeds” (techni-
cally fruits). Cumin is extensively used in cur-
ries and chilis and used to flavor meats, pickles,
cheeses, sausages, soups, and stews. Cumin

fruits (300 to 4,308 ppm) and essential oil (247

ppm) are considered GRAS. The essential oil of
cumin is antibacterial and antioxidant. Cumin
also inhibits arachidonic acid-induced aggrega-
tion of blood platelets and reduces thrombox-
ane formation. The essential oil of cumin is
both anti-nociceptive and anticonvulsant.

Cumin is primarily imported from Turkey,
China, and India. The fruits lose their viability
quickly after one year, and seed lots should be
tested if germination is unknown; good seeds
will have at least 70 percent germination. Cum-
in is commercially cultivated in India on a gar-
den loam of fine tilth with a near-neutral pH;
fruit is sown at the rate of 11 to 13% pounds/
acre (12 to 15 kg/ha), ¥ to % inches (1.5 t0 2.0
cm) deep.

For the home garden, plant seeds about 2.5
to 3 inches apart. Germination is improved by
soaking fruits in running water for twenty-four
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to thirty-six hours before planting to remove
germination inhibitors. Cumin is a cool-weather
crop, so it must be planted in early spring or
early fall, as it requires three to four months

of growth to produce mature seeds. Cumin is
picky; plants refuse to grow in spots that are too
windy, too wet, too dry, too cold, too hot, and
so on.

At best, cumin plants seldom exceed 6 inches
high and are spindly with threadlike leaves.
They may be engulfed by weeds if the gardener
is not diligent. Manures (17 to 22 tons per acre
or 40 metric tons/ha) along with ammonium
sulfate (133 pounds per acre or 150 kg/ha) or
urea (54 pounds per acre or 60 kg/ha) are rec-
ommended in India. Yields of 714 to 892
pounds per acre (800 to 1000 kg/ha) are re-
ported under optimum conditions.

The home gardener might try a pot planted
with ten seeds, which will yield about a table-
spoon of seeds. Cumin is subject to powdery
mildew (Erysiphe polygoni), blight (Alternaria
burnsii), wilt (Fusarium oxysporium £. sp. cumi-

ni), and aphids.

Important chemistry: The essential oil of
cumin is primarily composed of trace to 72 per-
cent cuminyl alcohol, 24 to 45 percent 1,4-p-
menthadiene-7-al, 16 to 54 percent cuminalde-
hyde, 7 to 30 percent gamma-terpinene, 3 to 20
percent beta-pinene, 4 to 14 percent 1,3-p-men-
thadien-7-al, 5 to 12 percent p-cymene, trace to
12 percent acoradiene, and 0 to 11 percent
safranal.

Botanical Description

C. cyminum L., Sp. pl. 254. 1753.

Native country: Cumin is native to northern
Africa and southwestern Asia.

General habit: Cumin is a slender annual 10
to 50 cm high.

Leaves: The two or three leaves are thread-like
lobes 2 to 5 ¢m long, bluish green with
sheathed bases.

Flowers: Three to five white or rose-colored
flowers are borne in an umbel.

Fruit/Seeds: The fruit is 4 to 5 mm long, egg-
shaped with parallel sides, beset with fine

bristles or non-hairy.

Cunila origanoides

ka-ni-1a 6-ri-gi-nGy-déz
Maryland dittany

Family: Lamiaceae (Labiatae)

Growth form: clumping herbaceous
perennial to about 16 inches (40 cm) tall

Hardiness: hardy to at least southern
Pennsylvania (Zone 6)

Light: part shade

Water: moist but well drained at all times

Soil: rich in leafmold

Propagation: divisions or seeds in early spring

Culinary use: limited (not GRAS)

Craft use: dried flowers, wreaths

Landscape use: front of shaded perennial
border, along woodland paths
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Cunila origanoides

Maryland dittany may be a minor member of
the herb garden, but it is delightful for its thyme/
marjoram-scented leaves and a curious physical
property: in winter the hollow stems act as cap-
illaries to form “frost-flowers” of ice crystals.
This unusual trait is responsible for an alterna-
tive name for the herb, frost mint. Alternative
hypotheses beyond simple capillary action have
been devised to explain this phenomenon; some
elaborate explanations require living roots, but
dead plants also exhibit frost flowers. We have
also observed frost flowers on dead stems of
Lippia micromera, a Jamaican oregano that had
been dead for more than a month.

Maryland dittany’s mass of tiny, wispy rose-
purple flowers seems to glow from a shaded cor-
ner of the herb garden from August to October.
The herb is usually found on rocky hillsides or

S

hummocks in Piedmont forests (another name
is stone mint); thus, it must have very good
drainage and acid, humusy soil.

Cunila was an ancient Latin name for a now-
forgotten fragrant plant that now refers to about
fifteen species of plants, primarily tropical, from
eastern North America to Uruguay. The specif-
ic name, origanoides, means “like Origanum.”

The scented leaves of Maryland dittany were
once used to brew tea, but the herb does not
have GRAS status.

Important chemistry: The essential oil of
Maryland dittany collected from Virginia is
dominated by 38 percent thymol and 27 per-
cent gamma-terpinene, providing a thyme/mar-
joram-like fragrance.

Botanical Description

C. origanoides (L.) Britt., Mem. Torrey Bot.
Club 5:278. 1894 (C. mariana L.).

Native country: Maryland dittany is native to
dry or rocky roods from southern New York
and Pennsylvania to Indiana, Illinois, and
Missouri, south to South Carolina, Tennes-
see, Arkansas, and Oklahoma.

General habit: Maryland dittany is an herba-
ceous perennial, slightly woody at the base,
20 to 40 cm tall.

Leaves: Leaves are almost stalkless, egg- to tri-
angular-egg-shaped, 2 to 4 cm long, tapering
to a point, smooth, commonly with a few
teeth, rarely smooth-edged.

Flowers: Rose-purple to white flowers appear
in August to October in clusters of three
to nine.
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Cymbopogon citratus

sim-bo-po6-gon si-tra-tiis
lemongrass

Family: Poaceae (Gramineae)

Growth form: herbaceous perennial to 2 feet
(60 cm)

Hardiness: cannot withstand frost

Light: full sun

Water: moist but not constantly wet

Soil: well drained, sandy, pH 4.3 to 8.4,
average 6.0

Propagation: divisions anytime

Culinary use: Asian stir-fry, meats, teas

Craft use: potpourri, perfumes

Landscape use: container plant, or annual
accent in border

French: lemongrass de I'’Amerique Centrale
German: Lemongras

Spanish: pasto limon, cedrdn paja, citronel
Portuguese: capim-liméo

Chinese: iang mao

Vietnamese: xd, sd

Cymbopogon citratus

At the base of lemongrass’s many fibrous leaves
is a paler, more succulent core resembling a scal-
lion that is sliced into Southeast Asian dishes to
impart a pungent lemon flavor. The leaves are
also used in teas and potpourris.

While commonly called lemongrass in the
herb trade, the commercial name for Cymbopo-
gon citratus is West Indian lemongrass to differ-
entiate it from East Indian lemongrass [C. flex-
uosus (Nees es Steud.) Wats. in Atkinson] and
Jammu lemongrass [C. pendulus (Steud.) Wats.
in Atkinson]. The genus Cymbopogon, with fifty-
six species, is unique among grasses because the
leaves are scented. Other economically impor-
tant species include C. martinii (Roxb.) Wats.
in Atkinson (rosha, palmarosa, and ginger-
grass), C. nardus (L.) Rendle (Ceylon citronella),
and C. winterianus Jowitt (Java citronella).

The Latin name Cymbopogon is derived from
the Greek kymbe, a boat, and pogon, a beard;
this is a rather technical term alluding to the
form of the flowers. Citratus, of course, means
“resembling Citrus.”

The best atmospheric conditions for growing
lemongrass are full sun and temperatures be-
tween 64 and 100°F (18 to 38°C) and 40 to 100
percent relative humidity. Lemongrass tops will
be killed at 28°F (-2°C), and prolonged temper-
atures below freezing will eventually kill the
entire plant. Lemongrass prefers well-drained,
sandy soils. It rarely flowers, so propagation is
by divisions.

A single pot of lemongrass will suffice for
most home cooks. If your local nurseries do not
sell lemongrass, check the Asian food markets
for lemongrass pieces with stems. Place the un-
rooted pieces in pots of sterile potting soil and
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cover with a polyethylene bag for about two
weeks, or until roots appear. Then gradually
remove the bag. Lemongrass, once rooted and
placed in optimum conditions, will grow rap-
idly and demand to be repotted in a few
months or less.

For commercial production, divisions are
planted in furrows 3 to 4 feet (0.9 to 1.2 m)
apart in beds 4 to 5 feet (1.2 m to 1.5 m) wide.
Raised furrows minimize crown rot that may
be induced by irrigation. Lemongrass is shallow-
rooted and cannot withstand water stress.

Fresh lemongrass leaves are harvested com-
mercially up to four times a year where the cli-
mate permits. At harvest, the entire clump is
severed at the base. Stems are separated from
the crown, cleaned, and six to eight bundled to-
gether for immediate sale. Home gardeners may
harvest a few stems at a time as needed.

For essential-oil production, maximum yields
of 45 gallons per acre (419 1/ha) are achieved
when lemongrass is cut at sixty-day intervals at
a height of 7.8 inches (20 cm). Longer intervals
and higher cutting heights give lower oil yields.
Lemongrass also loses considerable oil if al-
lowed to wilt after cutting. In a year, lemongrass
removes nitrogen at the rate of 166 pounds per
acre (186 kg/ha), phosphorus at the rate of 23
pounds per acre (26 kg/ha), and potassium at
the rate of 343 pounds per acre (384 kg/ha).
High-potassium fertilizers are recommended
for prolonged cultivation of lemongrass.

The chief source of imported lemongrass oil
is Guatemala; India also produces some. The
essential oil is used primarily in soaps and per-
fumes but is considered GRAS at 4 to 290 ppm.
Lemongrass oil displays antibacterial and anti-
protozoal action and is documented to kill trop-
ical cattle ticks. Lemongrass also is antioxidant,
antiradical, anticarcinogenic.

Important chemistry: Lemongrass oil con-
tains 10 to 62 percent geranial, 3 to 35 percent
neral, 0 to 20 percent (Z)-pinocarveol, and 0 to
10 percent geranyl acetate.

Botanical Description

C. citratus (DC.) Stapf, Bull. Misc. Inform.
1906:322, 357. 1906.

Native country: Lemongrass is found only in
cultivation but widely distributed in the
tropics; the origin is unknown.

General habit: Lemongrass is a smooth grass
to 200 cm high arising from a basal stem.

Leaves: Leaf blades are narrow and flat with
parallel sides, tapering, up to 90 cm long, 5
mm wide, smooth on both surfaces, blue-
green, tapering to a sheath at the base.

Flowers: Flowers, which are rarely produced,
are brownish-red in a loose inflorescence
with younger flowers at the center.
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Dianthus

di-in-thiis
pinks

Family: Caryophyllaceae

Growth form: herbaceous perennials 3 to 31
inches (7.6 to 80 cm) high

Hardiness: many routinely hardy to central
Pennsylvania (Zone 5)

Light: full sun

Water: moist but not constantly wet

Soil: well drained, pH 6.0 to 7.5

Propagation: divisions for named cultivars,
seeds otherwise

Culinary use: edible flowers, beverages (not
GRAS)

Craft use: potpourri

Landscape use: edges of borders, rock
gardens, along paths

Sometimes the story behind a plant’s name re-
veals the importance accorded it by different
cultures; the plants we call “pinks” today are an
example of a history of reverence and adulation.
Dios anthos, literally “god’s flower,” was the name
used by the Greek naturalist Theophrastus
(371-287 B.C.E.) for the bloom most favored
by Zeus. The Romans followed suit and placed
the flowers at the pinnacle of their pantheon;
they called them Flos Jovis, or Jove’s flower.

The early Normans referred to pinks as giro-
fle, which was derived from the Greek karuo-
phullon and Latin caryophyllum, both names
for cloves. At that time, cloves were an expen-
sive and coveted commodity, and the fragrance
of pinks resembled that of cloves. Cloves also
resembled the hand-made nails, or c/avz, of the
period, so the Latin name for pinks, clavus gari-
ofili came into use around 1250; this was later
supplanted by the Latin-French hybrid c/avus de
gylofre and the French clou de girofle. Chaucer

called the flowers clowe-gilofre in The Canter-
bury Tales (1386-1400); gillofloure was re-
ported by Ruellius about 1536, and gelofer and
clowgelofer were reported by Turner in 1538.
The modern terms “gilliflower” or “gillyflower”
arose from this period. The word “carnation,”
the common name for D. caryophyllus, is proba-
bly derived from the name “incarnacyon” as
first reported in print by Turner in 1538.

The word “pink” itself has enriched the
English language because of these flowers. “To
pink” originally meant “to pierce,” which re-
ferred to the serrated edges of the flowers (think
of today’s pinking shears). Before the middle of
the eighteenth century, when “pink” came into
use to indicate a color, pale red flowers were
described as flesh-, blush-, or rose-colored. The
etymology of the word may even be more in-
volved than this, as the word “pink” may be de-
rived from the Dutch “pinkster,” which refers
to Whitsuntide (the first three days of Pente-
cost), when pinks were supposedly used as floral
decorations for religious festivals.

Many species of Dianthus are particularly
adapted to well-drained alkaline soil and rock-
eries in full sun to Zone 5 and sometimes even
to Zone 3. Clove pinks and grass pinks have
low, spiky blue foliage and make effective fore-
plantings or groundcovers, particularly in rock
gardens. Propagation, especially of the named
cultivars, is primarily from cuttings or layer-
ings. Because the stems of pinks are hollow,
these cuttings are sometimes called “pipings.”
Pipings may be taken any time of the year but
root best during cool weather. Seed propagation
is easy but will not perpetuate the identical ge-
netic constitution of named cultivars.
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Many pinks have a pronounced clove fra-
grance, so heavy in some that they can perfume
the whole yard. Unfortunately, the more genes
from D. caryophyllus, and the larger and more
gorgeous the flower, the more pinks tend to be-
come woody at the base, which seems to shorten
their lives. Cuttings or layerings may be taken
from year to year, but the wise gardener who
savors at least some time to enjoy the garden
should choose pinks with grass or cheddar pink
genes. When derivatives of the latter two spe-
cies are mowed after flowering, they come back
stockier than ever.

We particularly recommend the very old hy-

brid ‘Gloriosa’ for its intense clove perfume and
exceptional vigor. ‘Gloriosa’ is a double pink-
carnation hybrid with a darker “eye.”

Pinks were once employed to flavor wine.
In English literature, these were called “sops-in-
wine” (1573-1625), which explains the name of
alater cultivar that goes by the same name. Car-
nation-based fragrances such as Old Spice and
Cashmere Bouquet are typically compounded
not from Dianthus but instead from clove oil
and other naturals, isolates, and synthetics.
Some carnations, however, are raised in Grasse,
France, to produce a concréte and absolute of
limited use in perfumery.

S

Dianthus caryophyllus
di-in-thiis kar-i-6-fil-us
clove pink

French: oeillet-girofiée
German: Gartennelke
Italian: garofano
Spanish: clavel

Dianthus caryophyllus was the basic genetic
material for the modern florist carnation. How-
ever, almost all cultivated material is of some
hybrid origin. Even the clone widely sold as
“clove pink” is a hybrid (D. caryophyllus x D.

plumarius). Similar in origin to the recently re-
discovered ‘Gloriosa’, it is of shorter stature.

Monks from Normandy, following William
the Conqueror to Britain, are said to have intro-
duced clove pinks there around 1100 C.E.
Some seed may have arrived in England by
clinging to stone brought from the region of
Caen for use in Normandy castles.

Important chemistry: The essential oil of
carnation is dominated by 12 to 40 percent
benzyl benzoate, 2 to 30 percent eugenol, and
1 to 11 percent cis-3-hexenyl benzoate. The ab-
solute of carnation is dominated by trace to 15
percent benzyl benzoate.

Clove pinks and grass pinks have low, spiky blue
foliage and make effective fore-plantings or
groundcovers, particularly in rock gardens.
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Dianthus plumarius
di-in-this pla-mar-i-us
grass pink

Grass pink, alias the cottage pink, is usually
cultivated in hybrid form; the cheddar pink, D.

Botanical Key and Description

Key:

gratianopolitanus Vill., has infiltrated its genes
into many selections sold as D. plumarius. The
uses of the grass pinks are similar to that of

the clove pinks because of their intense clove
fragrance, the result of hybridization with other
clove-scented species.

1. Petal limb narrowly incised or slashed to nearly halfwayormore ........................... D. plumarius

1a. Petal limb toothed to almost smooth-edged.....

D. caryophyllus L., Sp. pl. 410. 1753.

Native country: The clove pink is perhaps na-
tive to southern Spain, Italy, Sardinia, Sicily,
and the Ionian Islands.

Dianthus plumarius

........................................ D. caryophyllus

General habit: The clove pink is a laxly tufted,
usually bluish-waxy perennial to 80 c¢m; the
base is often woody, long, and not very thick.

Leaves: Leaves are 2 to 4 mm wide, linear,
nearly flat.

Flowers: Flowers are pink, rarely white, beset
with ¢. 5 mm teeth on the edge.

D. plumarius L., Sp. pl. 411. 1753.

Native country: The grass pink is native to cal-
careous mountains of east-central Europe
from the Italian Alps to northeastern Hun-
gary and the Tatary Mountains of eastern
Europe.

General habit: The grass pink is a more or less
bluish-waxy perennial to 40 cm.

Leaves: Leaves are about 1 mm wide, narrowed
only in the upper part, and sharp-pointed.
Flowers: Flowers are generally one (rarely more,
except in the cultivars) with petals deeply

divided to about the middle into narrow

lobes, white or bright pink.
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Dysphania ambrosioides

dis-fan-i-i am-bro-si-6y-déz
epazote, American wormseed

Family: Chenopodiaceae

Growth form: annual to 47 inches (1.2 m)
Hardiness: can withstand some slight frost
Light: full sun

Water: can withstand drought

Soil: well drained, pH 5.3 to 8.7, average 7.0
Propagation: seeds in spring

Culinary use: not recommended

Craft use: none

Landscape use: weedy

French: ambroisie de Mexico, ansérine ambroisie,
ambroisine, thé des Jesuits, ansérine américain,
ansérine vermifuge

German: Wohlriechender Géinsefuss,
Mexikanisches Traubenkraut, Jesuiten-Tee,
Amerikanisches Wurmsamenkraut

Italian: chenopodio, ambrosia

Spanish: epazote, paico macho, cad nd, yerba de
Santa Maria, té de los Jesuitas, té de Espafia,
hierba hormiguera

Portuguese: erra formigueira

Chinese: t'u-ching-chieh

What potentially poisonous herb has captured
the attention of food columnists and even ap-
peared in the venerable New York Times?

The common English name of Dysphania
ambrosioides is American wormseed, after its
chief medicinal use, or chenopodium, but the
Spanish epazote, derived from the Nahuatl epas/
(“skunk”), has taken over as interest in Mexican-
influenced southwestern cooking has grown in
the United States. Traditionally the herb has
been used as an anthelmintic (purgative to in-
testinal worms and amoebae), to prevent flatu-
lence, and as a minor condiment in bean dishes

in Mexico, particularly for its bactericidal ef-
fects. The taste is intense and peppery.

In the popular literature and the nursery
trade, this species is thoroughly confused with
wormseed, D. anthelmintica, and it is difficult
to tell where one ends and the other starts, illus-
trating the close similarity of the two. Informa-
tion on both species is given here because of this
confusion. Epazote has no GRAS status, and
the wormseed oil is not recommended for skin
applications by the International Fragrance As-
sociation. In fact, wormseed oil is poisonous,
the therapeutic dose approaching the minimum
toxic levels, and death may result from undesir-
able side effects. The death of a 14-month-old
baby has been attributed to a dose of one tea-
spoon of wormseed oil; a two-year-old child
died after being given 16 minims (0.947 cc) of
wormseed oil over a period of three weeks.

Wormseed oil causes skin and mucous-

Dysphania ambrosioides
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membrane irritation, headache, dizziness, nau-
sea, vomiting, constipation, disruptions of hear-
ing and sight, kidney and liver damage, and
delirium. These may be followed by coma and
sometimes death.

Researchers at Howard University and the
University of Miami found that a water-based
extract of the leaves produced tumors in 50 per-
cent of rats who received it by injection. Argen-
tinian researchers report that the aqueous ex-
tract is both cyto- and genotoxic. This rate of
disease was comparable to that produced by sas-
safras root bark, which is banned by the FDA.
Further, epazote is included in the classics on
poisonous plants, such as Kingsbury’s Poisonous
Plants of the United States and Canada and
Muenscher’s Poisonous Plants of the United
States. This herb should not be consumed until
further studies determine its safety.

Epazote is an annual with a multibranched
stem and sticky, fetid leaves. The genus Dyspha-
nia includes about 32 temperate species (10 in
North America); the generic name is derived
from the Greek dysphanis (“obscure”), appar-
ently alluding to the inconspicuous flowers. The
specific name of wormseed alludes to its simi-
larity to the genus Ambrosia, the ragweeds.

Epazote can grow under a wide range of con-
ditions; it is sometimes found as an urban weed
sprouting from the cracks of sidewalks. J. Juan
Jimenez-Osornio of the University of Califor-
nia has found that the ascaridole from epazote
will inhibit germination of plants around it,
such as beans, so this is not a plant for the vege-
table and herb garden. On the other hand,
leaves of epazote will protect grains against
stored-product beetles.

Important chemistry: The essential oil of
typical epazote is dominated by 17 to 90 percent
ascaridole, trace to 80 percent para-cymene, 0
to 65 percent alpha-terpinene, 0 to 18 percent
isoascaridole, 0 to 29 percent limonene, and/or

0 to 19 percent myrcene. Pure ascaridole is de-
scribed as having a nauseating, choking herba-
ceous odor and a rather unpleasant taste. Com-
bine this with the citrusy odor of para-cymene
and limonene and the sweet-balsamic odor of
myrcene, and you have a general idea of what
wormseed oil smells like—rather peculiar for

a faddish herb of the late twentieth century.

Rare strains have also been reported with 0
to 65 percent pinocarvone, 2 to 43 percent pino-
carveol, 0 to 33 percent limonene, and trace to
33 percent alpha-pinene. These strains have
more of a camphoraceous-minty odor like that
of balm of Gilead (Cedronella canariensis).
Other strains have been reported with trace to
56 percent alpha-terpinene, 16 to 74 percent
alpha-terpinyl acetate, and 4 to 16 percent p-
cymene with trace ascaridole. These strains low
in ascaridole may be edible, but we know of no
morphological traits to indicate low or high
ascaridole content.

Epazote also contains ascaridole epoxide,
which has an unknown toxicity, but typically
many epoxides are more mutagenic and carcino-
genic than the parent compounds.

Botanical Description

Epazote was recently reclassified from the ge-
nus Chenopodium. William A. Weber of the
University of Colorado Museum proposed that
the glandular chenopods, such as D. ambrosioi-
des, should be renamed Teloxys. The genus Dys-
phania has priority over Teloxys, however, and
so the correct name for epazote in a genus sepa-
rate from Chenopodium is D. ambrosioides.
While D. ambrosioides and some allied glan-
dular species do form distinct groups within
Chenopodium (sections Ambrina Benth. &J.

D. Hook and Botryoides C. A. Mey. in Ledeb.),
some botanists do not consider Dysphania sufhi-
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ciently different from Chenopodium to even
discuss the genus.

Dysphania ambrosioides is extremely similar
but distinct from D. anthelmintica (L.) Mosya-
kin & Clemants, wormseed. Both species are
widely cultivated, naturalized, and confused
with each other in the literature (and since
vouchers are rarely filed, it is impossible to tell
what the researchers examined). The inflores-
cences of D. anthelmintica are leafless, while
the inflorescences of D. ambrosioides have re-

duced, leaflike bracts.

D. ambrosioides (L.) Mosyakni & Clements,
Ukrayins’k Bot. Zhurn., n.s. 59:382. 2002.

(Chenopodinm ambrosioides L., Teloxys ambro-

sioides (L.) W. A. Weber].

Native country: Epazote is native to tropical
America but naturalized worldwide.

General habit: Epazote is an annual, rarely
shortlived perennial, to 1.2 m, hairy and
glandular.

Leaves: Leaves are usually lance-shaped,
smooth-edged, toothed, or rarely deeply
lobed.

Flowers: Flowers are small and greenish ar-
ranged in a compound inflorescence with
the younger flowers at the apex.

Fruits/seeds: The abundant seeds are 0.5 to
0.8 mm in diameter.

Elsholtzia

&l-shol-tsi-4
mintshrub, heathermint

Family: Lamiaceae (Labiatae)

Growth form: herbs or shrubs, annual or
perennial

Hardiness: most cannot withstand frost, but
some are hardy to Zone 7

Light: full sun

Water: moist but not constantly wet

Soil: well-drained garden loam

Propagation: cuttings or seeds

Culinary use: limited (not GRAS)

Craft use: potpourri

Landscape use: front of herb or shrub border,
container plant

The genus Elsholtzia is very similar to Pogoste-
mon (patchouli) and Mentha (mint), differing
in microscopic characteristics of the flowers.

It includes about thirty-five to forty temperate
and tropical Old World herbs and shrubs, com-
monly known as mintshrubs or heathermints.
Most perennial species of Elsholtzia cannot
withstand frost, although a few species are hardy
to around Zone 7. Elsholtzia is named in honor
of Johann Sigismund Elsholtz (1623-1688), a

Prussian naturalist and physician.
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Elsholtzia ciliata
él-shol-tsi-a sil—i—é—té
Vietnamese lemon balm

Japanese: naginata-kéju
Vietnamese: rau kinh gioi

Vietnamese lemon balm is named for the many
hairs (cilia) that give the leaves a rough texture.
The leaves are used in some Asian cuisines to
impart a spicy lemon flavor. Vietnamese lemon
balm is an annual that flowers in the spring and
sometimes reseeds, but it is better to collect
seeds to ensure a later crop. Another plant, a
tender perennial, is also cultivated as Vietnam-
ese lemon balm in the United States, but we
have not yet identified it.

Vietnamese lemon balm is sometimes en-
countered at larger herb nurseries, but the easi-
est way to obtain this plant is to root cuttings
from an Asian food market. Plants can be easily
grown in friable garden loam, in the border or
in pots.

Vietnamese lemon balm has no GRAS sta-
tus. We recommend it for an unusual nuance in
potpourri.

Important chemistry: The essential oil of
Vietnamese lemon balm is usually dominated

Elsholtzia ciliata

by 2 to 86 percent elsholtzia ketone, and trace
to 89 percent dehydroelsholtzia ketone, which
provides a spicy lemony odor. Another form has
been reported with 24 percent carvacrol and

18 percent thymol, with a scent of oregano,
another form has been reported with 43 per-
cent rosefuran with a minty odor, and another
form has been reported with 43 percent 1,8-
cineole and 13 percent acetophenone with a
eucalyptus odor.

Elsholtzia stauntonii
él-shol-tsi-4 Stin-to-né-i
mintshrub

The narrow, lance-shaped leaves of this shrub
are scented of mint, and the purple flowers ap-
pear in autumn when little else flowers in the
herb garden. Mintshrub requires friable garden
loam in full sun. While hardy to at least Zone 7,
mintshrub often is killed to the ground but re-
appears in the spring. Semi-hardened softwood

cuttings taken in spring root quickly; establish-
ing the plant in the ground before frost ensures
its survival over the winter.

The mintshrub was introduced into North
America from China in 1905. Its epithet hon-
ors Sir George C. Staunton (1737-1801), an
Irish traveler in China. This herb has no GRAS
status, but we recommend it for potpourri.

Important chemistry: The essential oil of
mintshrub consists of 18 to 63 percent rosefu-
ran, 0 to 41 percent rosefuran epoxide, and trace
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to 28 percent 1,8-cineole, providing a minty cent beta-caryophyllene and 13 percent gamma-
odor. One form has been reported with 25 per-  caryophyllene, providing an herbaceous odor.

Botanical Key and Description

Key:
1. Herbaceous annual, leaves usually scented of spicylemon .............. ..o i, E. ciliata
1a. Perennial shrub, leaves usually scented of mint......... ... E. stauntonii

E. ciliata (Thunb.) Hyl., Bot. Not. 1941:129. Fruits/seeds: Nutlets are about 1 mm long,

1941 (E. cristata Willd., E. patrinii (Lepech.) slightly flattened.
Garcke].
Native country: Vietnamese lemon balm is E. stauntonii Benth., Labiat. gen. spec. 161.
native to central and eastern Asia but natu- 1833.
ralized in Europe and North America. Native country: Mintshrub is native to North
General habit: Vietnamese lemon balm is an China.
annual 30 to 60 cm tall. General habit: Mintshrub is a subshrub, 1 to
Leaves: Leaves are broadly to narrowly egg- 1.5 mtall.
shaped, 6 to 10 X 2.5 to 6 cm, shortly taper- Leaves: Leaves are broadly to narrowly egg-
ing to the blunt tip, wedge-shaped to broadly shaped, 13 x 3.8 cm, tapering to the tip,
wedge-shaped at the base, toothed, thinly toothed.
hairy above and on nerves beneath. Flowers: Flowers purplish and arranged in a
Flowers: Flowers are purple and in a one-sided narrow one-sided spike with small bracts.
spike 5 to 10 cm x 7 to 8 mm with round to Fruits/seeds: Nutlets are about 1 mm long,
kidney-shaped bracts. slightly flattened.

s

Eryngium foetidum

é-rin-ji-im féti-dum

culantro
Family: Apiaceae (Umbelliferae) Culinary use: used in manner of cilantro but
Growth form: biennial about 16 inches (40 not GRAS
cm) high when flowering Craft use: limited use for dried flowers
Hardiness: cannot withstand frost Landscape use: front of border, container
Light: full sun plant

Water: moist
Soil: friable garden loam, pH 4.3 to0 6.8
Propagation: seeds in spring
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French: chardon étoile fétide, penicaut fétide

Chinese:jia yudn

Vietnamese: ngo gai

Malay: ketumbar jawa

Thai: phakchi-farang, hom-pomkula, mae-
lae-doe

Cambodian: chi barain, chi banal, chi sang-
kaéch

Leaves of Eryngium species are usually toothed.

Flowers are borne in spiny, leafy heads and are
often very decorative when dried. Only two
other species, E. campestre L. and E. mariti-
mum L., or eryngoes (also the ancient Greek
name), have herbal uses; their roots were once
candied and used as “kissing confits” in Eng-
land. The genus Eryngium consists of 230 spe-
cies in tropical and temperate areas. In Jamaica,
culantro is known as spirit weed, while in Trin-
idad it goes under the name of shado beni or
bhandhanya.

Culantro’s spiny leaves are used in the same
manner as the foliage of Coriandrum sativum,
cilantro, and the epithet foetidum aptly de-
scribes the stinkbug odor of the leaves. Don’t

Eryngium foetidum

be alarmed by the spines; they are surprisingly
soft and easily eaten. Culantro retains its flavor
rather well on drying, in contrast to the leaves of
cilantro, which taste of tissue paper when dried.

Culantro is easily cultivated in moist garden
loam if started early inside and transplanted
after spring frost. After spring-planted cilantro
has ceased to produce leaves because of heat,
culantro will continue to reward the gardener
with its spiny leaves.

Slugs and snails have a peculiar affinity for
culantro and can become a major problem if
preventive measures are not taken. Mealybugs
may also infest the tightly packed leaves and are
virtually impossible to eliminate; discard the
parent plant and resow the seeds when mature.
Storage at 50°F (10°C) with packaging will
extend the shelflife of culantro to two weeks,
compared with four days under ambient mar-
keting conditions. Blanching in hot water at
205°F (96°C) prior to drying preserves the
green color.

Culantro has no GRAS status. It is docu-
mented to have anticonvulsant activity in rats
and topical anti-inflammatory activity in mice.

Important chemistry: The essential oil of
Chinese culantro leaves has 73 percent 2,4,5-
trimethylbenzaldehyde + 5-dodecanone + 4-
hydroxy-3,5- dimethylacetophenone. The Viet-
namese plants have 46 percent (E)-2-dodecenal
and 16 percent 2-dodecenoic acid in the essen-
tial oil, while Malaysian plants have 60 percent
(E)-2-dodecenal and Fijian plants have 64 per-
cent (E)-2-dodecenal and 14 percent (E)-2-tet-
radecenal. Plants from the islands of Sao Tomé
and Principe in the Gulf of Guinea off the coast
of West Africa have 6 to 24 percent 2,3,6-tri-
methylbenzaldehyde, 16 to 38 percent (E)-2-
dodecenal, and 19 to 25 percent (E)-2-tetra-
decenal. Plants from Cuba have been found to
have 21 percent 2,4,5-trimethylbenzaldehyde,
12 percent hexadecanoic acid, and 10 percent
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carotol in the leaves. Cuban seed oil has 19 per-
cent carotol and 10 percent (E)-beta-farnesene.

Botanical Description

E. foetidum L., Sp. pl. 232. 1753.

Native country: Culantro originated in the
tropics and subtropics of the New World but
is now widespread through tropical Africa
and Asia.

General habit: Culantro is a biennial. Stems
are 15 to 40 cm when flowering, erect.

Leaves: Leaves are parallel-sided lance-shaped
with narrowed base, 4 to 12 cm long, 1 to
2.5 cm broad, blunt at apex, margins round-
toothed to finely spine-toothed, base wedge-
shaped, not stalked.

Flowers: The inflorescence is convex, open,
dark green with egg-shaped heads (capitula),
4 to 10 mm long, 3 to 5 mm broad, subtend-
ed by five to seven bracts 1 to 3 cm long, lin-
ear-lance-shaped, with a few spiny teeth.

Fruits/seeds: The tiny fruits are egg-shaped
and pimpled.

Ferula

fér-a-1a
ferula

Family: Apiaceae (Umbelliferae)

Growth form: herbaceous perennials to
almost 8 feet (2.4 m) high

Hardiness: many routinely hardy to southern
Pennsylvania (Zone 7)

Light: full sun

Water: withstands drought

Soil: well drained

Propagation: fresh seeds

Culinary use: curries, sauces

Craft use: none

Landscape use: bold, striking accent plant
for rear of borders

The genus Ferula includes 132 species ranging
from the Mediterranean region to central Asia.
Most are statuesque perennials with ferny leaves
and large taproots. The leaves of some have been
eaten in the past as a vegetable for their celery-
like taste, but some, such as F. communis L., are
considered poisonous because of their couma-

rin content. When the vegetative top is severed,
the taproot releases a milky sap which hardens
to a yellow to reddish brown oleoresin. The
name Ferula was given by Pliny the Younger
(61-113), a Roman naturalist.

Claims have appeared in herb books that asa-
fetida is under cultivation in North America,
but all the authors seem to be confused with
another species. Both asafetida and galbanum
are included here to clarify these claims, and
because of the use and value of both products in
food and the increasing interest in both species
as natural birth control agents. Species of Ferula
are usually propagated from ultra-fresh seeds,
and some seeds of asafetida and galbanum will
make their way soon to the shores of North
America. Confirmation of correct identifica-
tion, alas, is only possible with the work of E.
Korovin, which was primarily written in Latin,
published in Taschkent in 1947, and almost im-
possible to locate today.
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Ferula assa-foetida
fér-a-13 3-sa-fé-ti-da
asafetida

French: assa foetida, férule perisque
German: Asant, Stink-Asant, Teufelsdreck
Dutch: duivelsdrek

Italian: assafetida, ferula del sagapeno
Spanish: asafetida

Chinese: a-wei, hsun-ch’'u

Arabic: tyib

Bengali: hing

Also called devil’s dung or giant fennel, asafe-
tida oleoresin or oil has a garlic-like odor and a
slightly bitter, pungent taste. Pennsylvania Ger-
man schoolchildren once wore this as an amulet
around the neck to ward off colds. Well, no-
body came near them, so it may have worked!
Asafetida is used in southern Indian curries
and Indian pickles and is the secret ingredient
of Worcestershire sauce, commonly used by
Anglo-Saxon cooks for soups, boiled meats,
steak tartare, and Wiltshire pork pies. The oth-

er ingredients of Worcestershire sauce are not at

Ferula assa-foetida

all mysterious, but asafetida, in minute quanti-
ties, supplies that je ze sais quoi. Asafetida is
also believed to relieve flatulence.

Asafetida is reputed by some authors to be
similar to the ancient silphium of the Romans.
Silphium was both a necessary ingredient of
many recipes and an early birth-control agent.
True silphium was harvested from another Fer-
ula species, perhaps now extinct, and was a ma-
jor commodity of ancient Cyrenaica (modern
northeast Libya). An inferior form of silphium
came from Persia and Armenia, and this is
probably our modern asafetida. The alternate
Roman names of these oleoresins, laser or laser-
pitum, probably supplied the prefix for this
oleoresin to create the name asafetida, or
“stinking gum.”

The essential oil of asafetida is considered
GRAS at 1 to 15 ppm, the extract is GRAS at 4
to 50 ppm, while the oleoresin is GRAS at 5 to
160 ppm.

The commercial supplies of asafetida oleores-
in arise from wild-collected materials in Iran,
Afghanistan, Turkestan, and Kashmir. Asafe-
tida is not in cultivation in the West at the pres-
ent time. The plant sometimes offered in United
States herb nurseries as asafetida is another Fer-
ula species, probably F. gracilis Led. of Siberia.

To harvest asafetida oleoresin, the soil is
first scraped away from around the crown of
the plant, exposing the carrot-like root, which
may be several inches in diameter. A portion of
the root is then cut away or the stem cut off at
crown level. After the milky juice exudes, it is
allowed to air-dry before collection. Dried
leaves or stones are sometimes placed over the
root to protect it from the elements for subse-
quent scrapings of the oleoresin. The root may
also be subsequently cut to increase the flow of
sap. The oleoresin enters the market in three
forms: “paste,” “tear,” and “mass” (block or
lump), mainly the latter.
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Good samples have 40 to 64 percent resin, 10
to 17 percent volatile oil, and 25 percent water-
soluble gum. Asafetida oleoresin may also be
further modified as either “locked-in,” encap-
sulated, or liquid. Locked-in asafetida is com-
pounded with gum arabic, whereas encapsu-
lated asafetida is blended with a gelatin base.
Liquid asafetida is prepared in an oil base.

Important chemistry: The essential oil of
asafetida owes it characteristic garlic-like odor
to sulfurous constituents, particularly 19 to 38
percent 1-(methylthio)propyl cis-1-propenyl di-
sulfide and 11 to 17 percent 2-butyl trans-1-pro-
penyl disulfide. The roots also contain foetidin,
a sesquiterpenoid coumarin.

Ferula galbaniflua
fér-o-1a gal-ban-i-fla-a
galbanum

French: galbanum
German: Galbanum
Italian: galbano
Spanish: galbano
Arabic: brada-kéma

In contrast to asafetida, galbanum oleoresin
and oil smell green and leafy, with an overall
odor similar to that of green peppers. Today the
primary application of yellow-green galbanum
oleoresin and oil (galbaniflua means “with a
yellow-green exudate”) is in perfumery for the
“green” perfumes, such as Aliage and Vent Vert;
it blends well with chypres, fougeres, pine, for-
est, and moss notes. However, galbanum oleo-
resin and oil are also used in nonalcoholic bev-
erages, ice cream, ices, candy, baked goods, and
condiments. Galbanum oleoresin is considered
GRAS (Generally Recognized As Safe) by the
U.S. Food and Drug Administration at 0.04 to
50 ppm, while the essential oil is GRAS at 0.2
to 1.8 ppm.

Commercial supplies of galbanum oleoresin
were collected from the wilds of Iran and Libya
prior to the Ayatollah Khomeini and Muam-
mar al-Qaddafi regimes. Galbanum oleoresin

is harvested in a similar manner to that of asa-
fetida, but some of the gum is obtained from
natural exudations from the stem of the plant.
Galbanum oleoresin consists of 50 to 70 per-
cent resin, 5 to 20 percent volatile oil, and 20 to
30 percent water-soluble gum.

Important chemistry: Galbanum essential
oil is dominated by 60 percent beta-pinene and
14 percent alpha-pinene, along with guaiazu-
lene and isoguaiazulene, which give the oil a
greenish-blue color. The odor of galbanum es-
sential oil, however, is primarily due to (E,Z)-
1,3,5-undecatriene and pyrazines, particularly
2-methoxy-3-sec-butylpyrazine, 2-methoxy-3-
isobutylpyrazine, 2-methoxy-3-isopropylpyr-
azine, tetramethylpyrazine, 2,6-diethyl-3-meth-
ylpyrazine, and 2,3-dimethyl-5-ethylpyrazine.
While these pyrazines are present at levels
around 0.05 percent or less in the essential oil,
they carry high impact value for the character-
istic green pepper—like odor.

The sulfur esters also carry high impact value,
providing an asafetida-like odor, and include S-
iso-propyl-3-methylbutanethioate, S-sec-butyl
3-methylbutanethioate, S-sec-butyl 2-methyl-
butanethioate, S-iso-propyl 3-methylbut-2-
enethioate, and S-sec-butyl 3-methylbut-2-ene-
thioate. The roots also contain umbelliferone
ethers, derivatives of umbelliferone (7-hydroxy-
coumarin).
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Botanical Key and Description

Key:

1. Style of flower elongated, apex of the erect stigma with a depressed globose head........ F. assa-foetida

1a. Style of flower not elongated, apex recessed......

F. assa-foetida L., Sp. pl. 248. 1753 [F. foetida

(Bunge) Regel].

Native country: Asafetida is native to Afghan-
istan, Iran, and Asia Minor.

General habit: Asafetida is a tall perennial, 1.5
to 2.4 m high.

Leaves: Leaves are numerous, large, and spread-
ing, about 23 to 46 cm long, light green
above, paler underneath, of a dry, leathery
texture. The fern-like leaves are deeply di-
vided with oblong-lance-shaped segments
15 x5S cm.

Flowers: Flowers are small, yellowish, and in an
umbel.

Fruits/seeds: Fruit is 16 to 22 x 12 to 16 mm,
flat, thin, somewhat convex in the middle,
with a dilated border, dark-reddish brown

toward the center, lighter toward the margin,

F. galbaniflua

perfectly smooth, with a somewhat glossy
surface.

F. galbaniflua Boiss. & Buhse, Nov. Mem.

Moskovsk. Obs¢. Isp. Prir. 12:99. 1860 (.

gummosa Boiss.).

Native country: Galbanum is native to Iran,
Turkestan, and western Afghanistan.

General habit: Galbanum is a tall perennial.

Leaves: Leaves are numerous, large, and spread-
ing, deeply divided into tiny fern-like seg-
ments, the individual segments 1 to 2 mm
long, finely hairy.

Flowers: Flowers are small, yellowish, in an
umbel.

Fruits/seeds: Fruits are 16 x 8 mm, flat, thin,
convex in the middle, with a dilated border.

s

Foeniculum vulgare

fé-ﬂ(—ﬁ-lﬁm Vﬁl-g_é—ré
fennel

Family: Apiaceae (Umbelliferae)

Growth form: short-lived herbaceous peren-
nial to almost 6 feet (1.8 m) high

Hardiness: perennial to Delaware (Zone 7),
but often naturalized as an annual north to
Zone 4

Water: moist but not constantly wet; can
withstand drought

Soil: well-drained garden loam, pH 4.8 to 8.2,
average 6.6

Propagation: seed in spring or fall, 8,000
seeds/oz (282/g)

Culinary use: garnish, meats, beverages

Craft use: none

Landscape use: rear of perennial or herb
border
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French: fenouil

German: Gemiener Fenchel

Dutch: venkel

Italian: finocchio, finocchio selvatico

Spanish: hinojo

Portuguese: funcho

Swedish: féankal

Russian: fyenkhel’

Chinese: hsiao-hui-hsiang, siao-hiu, shih-lo,
tzu-mo-lo

Japanese: uikyo

Arabic: shamar, razeeaneja

The ancient Greeks called fennel marathron,
from marainein, o grow thin. Others have sug-
gested that fennel was called marathron after a
village about twenty-five miles from Athens,
where fennel grew wild; Athenians defeated the
Persians on this site in 490 B.C.E. Before the
battle, Pheidippides had carried a stalk of fennel
while running 120 miles in two days to recruit
soldiers from Sparta. There, another long-dis-
tance runner took news of the victory to Athens
and fell dead upon arrival. The modern mara-
thon races owe their name to this bit of trivia.
Fennel has a long history in folklore as an
appetite suppressant. William Coles remarked
in Nature’s Paradise (1650): “Both the seeds,
leaves and root of our Garden Fennel are much
used in drinks and broths for those that are
grown fat, to abate their unwieldiness and cause
them to grow more gaunt and lank.” In contrast,
researchers in Germany have found that cara-
way and fennel as flavor additives are appetite
promoters in weaned piglets. Some have also be-
lieved fennel to be a digestive aid and antiflatu-
lent, and many Indian restaurants in the United
States offer a bowl of fennel seeds at the end of
the meal, but no scientific studies have substan-
tiated these historical uses. Fennel also has been
hung over doors to ward off evil influences.
Foeniculum is derived from the Latin for

hay, referring to the sweet odor, while the spe-
cific name, vulgare, means “common.” A single,
variable species comprises this genus. The fruits
(commonly called seeds) of fennel are tradi-
tional in Italian sweet sausage; the aromatic
blue-green foliage and stems are also used in
avariety of dishes, especially those containing
seafood. Bronze fennel, with its unusual dark
foliage, is a great garnish, especially when the
stems are grilled with meats and vegetables to
add a hint of flavor. The essential oil of fennel
seeds is used for flavoring foods, confectionery,
and liqueurs such as anisette. It is also used in
perfume, cosmetics, and pharmaceuticals.

For the gardener, fennel delights by attract-
ing swallowtail butterflies, especially the anise
swallowtails. The butterfly lays its eggs on the
leaves, and the resulting vividly striped caterpil-
lars, in shades of green, yellow, and black, feed
on the leaves without doing much harm to the
robust fennel plant. If you rub the heads of
the caterpillars, they often stick out their bright
orange “horns.”

A comprehensive botanical/chemical/agro-
nomic investigation is needed on the variation

Foeniculum vulgare
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of F. vulgare. Little is known about the differ-
ences among the German or Saxon, wild or bit-
ter, Galician, Russian, Romanian, Indian, Per-
sian, and Japanese fennels (to name just a few).
What is the importance of Sicilian wild fennel?
Is Italian mountain fennel (fizocchio di mon-
tagna) any different? Two subspecies are known
in the existing literature: subsp. vulgare is the
cultivated fennel, while subsp. piperizum (Ucria)
Coutinho is the wild pepper fennel.

Subspecies vulgare includes var. vulgare, pe-
rennial fennel, and var. azoricum (Mill.) Thell.
(F. dulce DC., not Mill.), the Florence fennel,
cultivated as an annual vegetable (the slow-bolt-
ing cultivar “Zefa Fino’ is reccommended). It also
includes var. dulce Bett. & Trab. (F. dulce Mill.),

also called sweet or Roman fennel, which is an

For the gardener, fennel delights by
attracting swallowtail butterflies, especially
the anise swallowtails.

annual cultivated for its essential oil. The latter
variety is confused with var. azoricum but lacks
the thickened leaf bases. The cultivar ‘Rubrum’
is the perennial bronze fennel derived from var.
vulgare.

Egypt is the chief source of fennel imported
into the United States today. Seeds should be
placed 11% to 18 inches apart in rows at the
rate of 7 to 9 pounds per acre (8 to 10 kg/ha).
Researchers in Australia found that low stand-
density strips within standard-density commer-
cial crops have a better yield overall and recom-
mend 10 to 12 plants/m2. Soaking fennel seeds
in water for five days prior to sowing increases
germination. Additional nitrogen application at
the rate of 40 to 45 pounds per acre (45 to 50
kg/ha) is reccommended. Flowering starts ninety
days after sowing of annual forms, and harvest-

ing may commence 100 days later. The highest
yields are obtained from two harvests, the first
when the umbels reach maturity and another
when the umbels are ripened. The yield of seeds
may reach 1,338 to 1,784 pounds per acre
(1,500 to 2,000 kg/ha), corresponding to 36 to
49 pounds per acre (40 to 55 kg/ha) of anethole.
The crop must be dried under shade for four or
five days to preserve the green color, then beaten
to release the fruits.

Lowered yields may result from infestations
by the insects Lygus campestris, Orthops calmi,
and Depressaria nervosa. Cercospora leaf spot
(Cercosporidium punctum), powdery mildew
(Plasmopara spp.), and a mycoplasm also infect
fennel.

In the home garden disease is rarely a prob-
lem, but preventing the spread of fennel is! Fen-
nel can become a real weed in the garden, but
this is easily remedied by cutting the heads im-
mediately after flowering to prevent seed-set.

Fennel (50 to 6,500 ppm) and its essential
oil (0.3 to 234 ppm) are considered GRAS.
Some data exist to suggest that high-estragole
forms of fennel may be carcinogenic in chil-
dren, but this needs more study, especially since
researchers in Turkey have found that both the
essential and fixed oils of fennel are hepatopro-
tective and investigators in Italy have found
that a patent medicine with fennel is useful in
treating colic in breastfed infants. The high ane-
thole content of fennel oils may exert estrogenic
activity via a polymeric form, probably diane-
thole or photoanethole; this may support the
traditional use of fennel to promote menstrua-
tion, increase milk production, alleviate the
symptoms of male menopause, and increase libi-
do. However, fennel seed tea taken to induce
lactation may be toxic to the central nervous
system of newborns and should be avoided.
Fennel may be useful in atherosclerosis as it in-
hibits platelet aggregation. Besides antioxidant
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activity, fennel oil enhances bile secretion and
is diuretic, analgesic, carminative, antipyretic,
antibacterial, and antifungal.

Important chemistry: The essential oil of
fennel seeds (really fruits) consists of trace to 91
percent (E)-anethole, 2 to 83 percent estragole
(methyl chavicol), 1 to 33 percent fenchone,
and 1 to 32 percent limonene. However, sam-
ples of fennel seed occur in three chemovariet-
ies: (1) a “bitter” variety containing about 60
percent (E)-anethole and 34 percent fenchone,
(2) a “sweet” variety containing about 80 per-
cent (E)-anethole and 10 percent fenchone, and
(3) an “ancthole-free” variety containing up to
84 percent estragole and 26 percent fenchone.
Investigation into populations in Israel found
that in habitats with a high precipitation, the
content of estragole was high and that of (E)-
anethole was low; researchers found 3 to 74 per-
cent (E)-anethole, 8 to 63 percent estragole,
and 9 to 26 percent fenchone. Named seed lines
include ‘Berfena’ with 55 to 72 percent (E)-ane-
thole and ‘Shumen’ with 47 to 72 percent (E)-
anethole/6 to 25 percent gamma-terpinene.

The essential oil of seeds of F. vulgare subsp.
piperitum from Portugal consists of 7 to 31 per-
cent fenchone, 3 to 36 percent estragole, and 44
to 74 percent (E)-anethole. The essential oil of
the fresh aerial parts of the plants from popula-
tions of F. vulgare subsp. piperitum in Italy have
9 to 49 percent estragole and trace to 82 percent
alpha-phellandrene.

In addition, other organs of fennel yield sim-
ilar essential oils. The essential oils of the leaves
and stems consist of 39 to 82 percent (E)-ane-

thole, trace to 20 percent alpha-phellandrene,
trace to 20 percent limonene, and trace to 16
percent fenchone. The essential oil of the leaves
alone consists of 2 to 74 percent limonene, 11 to
60 percent (E)-anethole, and 1 to 30 percent
alpha-phellandrene with up to 36 percent estra-
gole and 10 percent fenchone, depending upon
the variety; the essential oil of the stems alone
consists of 1 to 68 percent limonene, 14 to 74
percent (E)-anethole, 2 to 16 percent alpha-
phellandrene, and 0 to 10 percent gamma-terpi-
nene with up to 32 percent estragole and 10
percent fenchone, depending on the variety.

The essential oil of the roots consists of 23 to
48 percent apiole, trace to 36 percent terpino-
lene, 1 to 29 percent myristicin, 3 to 19 percent
limonene, 5 to 11 percent dill apiole, and trace
to 11 percent (E)-anethole.

Botanical Description

F. vulgare Mill., Gard. Dict. ed. 8, No. 1. 1768.

Native country: Fennel is native to southern
Europe.

General habit: Stems of this annual or peren-
nial are erect, reaching 1 to 1.8 m high.

Leaves: Leaves are divided on opposite sides
three or four times, the ultimate segments
very narrow and thread-like and to 4 cm
long, the leaf-stalks broad and clasping.

Flowers: Flowers are in an umbel with fifteen
to twenty thread-like bracts.

Fruits/seeds: The fruit is 4 to 8 mm long, nar-
row with parallel sides, smooth, circular in
cross-section and more or less elongated.

S
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Galium

ga-le-im
galium

Family: Rubiaceae

Growth form: herbaceous perennials to
about 4 inches (10 cm)

Hardiness: routinely hardy to southern
North Dakota (Zone 4)

Light: part shade (sweet woodruff) to full sun
(yellow bedstraw)

Water: moist but not constantly wet

Soil: friable garden loam

Propagation: division

Culinary use: May wine (sweet woodruff)

Craft use: potpourri, strewing, mattresses

Landscape use: groundcover

The 400 cosmopolitan species of the genus
Galium are all slender herbs usually with square
stem around which little circles of leaves spin.
Some species, such as sweet woodruftand yellow
bedstraw, release coumarin when dried, which
produces a newly mown hay odor similar to
sweet vernal grass, holy grass, tonka, and numer-
ous other coumarin sources. Coumarin is nor-
mally bound to a sugar (called a glycoside) in
the living plant, but drying ruptures this bond.
The generic name, Galium, is derived from
the Latin for milk, because some species, such
as yellow bedstraw, were used to curdle milk
in cheesemaking. All species are easy to grow
in good, friable soil, and some are even listed
as weeds.
The leaves of sweet woodruff are considered

GRAS at 400 ppm but only in alcoholic bever-

S

ages because of the coumarin content. In 1953,
approximately 200 metric tons of coumarin
were used in flavors. Since 1954, however, cou-
marin in foods and nonalcoholic beverages has
been banned by the U.S. Food and Drug Ad-
ministration, which has classified it as a carcin-
ogen. Coumarin is still widely used to flavor to-
bacco (tonka is used in pipe tobacco) and wine
(sweet woodruff flavors May wine). Coumarin
is also used as an adulterant in Mexican and
Caribbean vanilla extracts; the so-called white
vanilla extract is vanillin with coumarin added.
This use is also prohibited by the FDA

While coumarin itself is not a blood-thinner,
a derivative (3-alkyl-4-hydroxycoumarin) is
marketed as Warfarin, a rat poison, and Warfa-
rin sodium crystalline is marketed as the phar-
maceutical anticoagulant, Coumadin. Re-exam-
ination of the original carcinogenicity tests and
further in vivo and in vitro tests have shown
that coumarin does not cause mutations, can-
cer, or birth defects in rodents; further, couma-
rin has failed to produce any sensitization reac-
tions in humans. On the other hand, coumarin
does produce liver damage in rats and dogs but
not in baboons and humans. Thus, the poten-
tial toxicity from coumarin in humans appears
to be quite low, assuming that the individual
has normal liver function and can metabolize
coumarin to 7—hydroxycoumarin, not 3-
hydroxycoumarin, as in the rat.
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Galium odoratum
&'—lé—ﬁm 6—d6—§—tﬁm
sweet woodruff

French: aspérule odorante, petit muguet des
bois

German: Waldmeister

Dutch: onze lieve vrouwenbedstro, meikruid

Italian: stellina odorosa, piccolo murghetto,
asperula odorosa

Spanish: asperula, asperilla olorsa, rubilla,
hepdtica estrellada

Sweet woodruff has earned its German name
of Waldmeister, or master-of-the-woods. In
partial shade and good, friable, slightly acid,
moist humus with leaf litter, it will literally take
over a forest. Don’t worry about trying to grow
this, but rather how to control it under condi-
tions to its liking! Sweet woodruff grows to

an average of 8 inches (20 cm) from a slender,
creeping rhizome. Whorls of six to eight, slight-
ly shiny, somewhat rough, pointed leaves sur-
round the square, glossy stem. The small starry
flowers appear in May and tiny, prickly fruits
may follow.

Sweet woodruff is indispensable for the tra-
ditional May wine or Mai bowle, usually pre-
pared with white Rhine-type wine (white grape
juice serves as a good nonalcoholic substitute)
and strawberries and decorated with edible
spring flowers such as violets and rose petals.
German researchers have extensively studied
the use of sweet woodruff in May wine and
concluded the coumarin content is not affected
by drying the herb, nor is gathering it before
bloom important.

Galium odoratum

Thus, although many recipes for May wine
call for dried woodruff leaves, add the fresh
herb, plucked without concern for bloom time,
to the white Rhine wine of your choice. The re-
searchers recommended, however, that the wine
contain no more than 0.001 ounce coumarin
per gallon (5 mg/1), so 1 gallon of wine (3g/1)
should contain no more than 0.4 ounce of fresh
sweet woodruff. A greater concentration could
result in potential toxicity and off-flavors.

Sweet woodruff has also been employed as a
strewing herb, insect repellent, and potpourri
ingredient. Sweet woodruff is excellent for sa-
chets for laying among clothing, linens, and
bedding; it was once used to stuff mattresses.

Important chemistry: The leaves and stems
of sweet woodruff contain about 1 percent cou-
marin upon enzymatic breakdown of the glyco-
side asperuloside.




244 Herb Profiles

Galium verum
&'—lé—ﬁm vér-im
yellow bedstraw

French: caille-lait jaune, gaillet jaune

German: Echtes Labkraut Wegekraut, Kdse-
Labkraut, Glebes Labkraut

Dutch: echt walstro, geel walstro

Italian: caglio, presvola, erba solfina

Spanish: galio, cuaja leche

Portuguese: erva coalheira

Chinese: chu-yang-yang

Also called cheese rennet or Our-Lady’s-
bedstraw, yellow bedstraw was the legendary
bedding of the Christ child in the manger. Yel-

low bedstraw is good in potpourris and sachets
Botanical Key and Description

Key:

1. Fruit with hooked hairs; flowers white............
1a. Fruit smooth; flowersyellow.....................

G. odoratum (L.) Scop., FL. Carn. ed. 2. 1:105.

1771 (Asperula odorata L.).

Native country: Sweet woodruff is native to
most of Europe but rare in the Mediterra-
nean region.

General habit: Sweet woodruff is a creeping,
perennial herb with stems 15 to 25 cm high,
erect, stem four-angled, smooth except for a
ring of hairs at the nodes.

Leaves: Leaves are six to eight, 20to 50 x S to
14 mm, three to five times as long as wide,
widest at the middle or in the upper third,
whorled.

Flowers: Flowers are white, terminal.

Fruits/seeds: Fruits are 2 to 3 mm with

hooked hairs.

stuffed between clothing, linens, and bedding.
As the name implies, this was the “true” milk-
curdling agent used in Europe for preparing
cheeses.

Yellow bedstraw produces whorls of six to
eight leaves around a square stem, similar to
sweet woodruff’s but smaller. As the name im-
plies, panicles of yellow flowers are produced in
late summer. Yellow bedstraw produces a grad-
ually increasing dense groundcover in full sun
and friable, moist garden loam. As with sweet
woodruff, don’t worry too much about how to
grow yellow bedstraw but rather how to contain
it. Nonetheless, the herb does make a nice
groundcover. While its chemistry is still rela-
tively unknown, it does release the distinct
odor of coumarin upon drying,

.......................................... G. odoratum
.............................................. G.verum

G. verum L., Sp. pl. 107. 1753.

Two subspecies are known, but subsp. verum
is the cultivated yellow bedstraw.

Native country: Yellow bedstraw is native to
most of Europe.

General habit: Yellow bedstraw is a creeping
herb 50 to 120 cm long, stem with four
raised lines, rarely almost smooth.

Leaves: Leaves are six to eight, 15 to 30 X 0.5 to
2 mm, sharply pointed, shining and usually
hairy above, densely hairy beneath, whorled.

Flowers: Flowers are yellow, terminal.

Fruits/seeds: Fruits are smooth, rarely hairy,
but infrequently produced in the cultivated
material.
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Geranium macrorrhizum

jé-ra-né-im mik-ro-ri-ziim
musk geranium

Family: Geraniaceae

Growth form: semi-evergreen perennial to
20 inches (50 cm) when flowering

Hardiness: routinely hardy to Zone 6

Light: part shade

Water: moist preferred but can withstand
drought

Soil: rich in organic matter, well drained

Propagation: divisions of rhizome

Culinary use: none

Craft use: potpourri, perfumes

Landscape use: groundcover, woodland
walkways

Bulgarian: zdravetz

If you like spicy Oriental perfumes such as Cin-
nabar by Estée Lauder, then you will love musk
geranium. Musk geranium is one of about 300
species of annual and perennial herbs (and some-
times shrublets) found in the genus Geranium;
their native habitats are the mountains of the
temperate zone and tropics. These are “hardy
geraniums,” not the florists’ geraniums (see Pel-
argonium for a discussion of Geranium vs. Pelar-
gonium). The name geranion was used by Dio-
scorides in the first century C.E.; the name is
the diminutive form of geranos, or crane, refer-
ring to the shape of the fruit, which resembles
the head of a crane.

Musk geranium, alias Bulgarian geranium or
zdravetz, derives its specific name, macrorrhi-
zum, from its long, stout rhizome. The plant is
generally sticky with a peculiar warm, fresh,
musk-like fragrance. This complex fragrance
has been described by Steffen Arctander as
“sweet-woody with a floral and faintly herba-

ceous undertone, reminiscent of clary sage, to-
bacco, broom absolute (fruity notes), tea leaves,
and Ulex europaeus.”

Musk geranium does well in shade (even rela-
tively dry shade) but generally requires annual
splitting and replanting to best maintain it. Al-
ternatively, use a loose leaf mulch in which the
musk geranium will root itself and gradually
form a good groundcover. In nature, the musk
geranium grows among rocks and scrub, usually
in shade, in mountains and subalpine wood-
lands. In gardens, several cultivars are grown:
‘Album’, with very pale pink petals; ‘Bevan’s
Variety’, with deep red sepals and deep magenta
petals; ‘Czakor’, similar to ‘Bevan’s Variety’ but
with no visible veins on the petals; ‘Grandiflo-
rum’, with large flowers; ‘Ingwersen’s Variety’,
with pale pink flowers; ‘Pindus’, with magenta-
red flowers on a low plant; ‘Snow Sprite’, with
white petals and similar to “White-Ness’; ‘Spes-

Geranium macrorrhizum
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sart’, with dark pink petals; ‘Variegatum’, with
leaves irregularly splashed with cream; “Velebit’,
similar to ‘Pindus’; and “White-Ness’ with com-
pletely white flowers, in contrast to ‘Album’.
Geranium Xcantabrigiense Yeo is a hybrid of
this species with G. dalmaticum (Beck) Rech-
inger; ‘Biokovo’ is the most famous cultivar
selected from this cross.

The oil of musk geranium, called zdravetz
oil (or incorrectly “geranium oil”), is imported
from Bulgaria and sometimes used in perfum-
ery. In Bulgarian, zdrave means “health,” allud-
ing to the warm-fresh aroma of musk geranium.
Zdravetz oil blends well with oakmoss, labda-
num, frankincense, sandalwood, clary sage,
lavender, and bergamot. It could be used in
fougeres, chypres, crepe de Chines, Oriental
bases, colognes, and fantasy fragrances; its limi-
tation is an irregular market and price. Try the
leaves in potpourri.

Important chemistry: Zdravetz oil con-
tains about 50 percent germacrone backed by a
number of sesquiterpenes.

s

Botanical Description

G. macrorrbizum L., Sp. pl. 680. 1753.

Native country: Musk geranium is native to
the south side of the Alps, Apennines, Bal-
kan Peninsula, and southern and eastern
Carpathians but often naturalized elsewhere
in Europe.

General habit: Musk geranium is a perennial
30 to 50 ¢m tall with fleshy, underground
rhizomes and a thick, ascending above-
ground stem that lasts for several years.

Leaves: Leaves are 10 to 20 cm wide, deeply di-
vided as far as two-thirds to three-fourths in-
to seven lobes, clothed with minute glandular
hairs and usually more or less densely covered
with long glandular and eglandular hairs.

Flowers: Flowers are pink, borne in a dense in-
florescence, usually with umbrella-like clus-
ters above the first few flowering nodes.

Fruits/seeds: Fruits are separated into two
halves (mericarps), each 2.5 to 3 mm, with
wavy horizontal ribs.

Glycyrrhiza glabra

gli-sé-r_hi-zii &i—brﬁ
licorice

Family: Fabaceae (Leguminosae)

Growth form: herbaceous perennial to 7 feet
(2m)

Hardiness: hardy to Zone 6

Light: full sun

Water: moist preferred but can withstand
drought

Soil: deep sandy soil, pH 5.5 to 8.2, average 7.1

Propagation: crown divisions in late autumn

Culinary use: sweetener, primarily in confections

Craft use: none
Landscape use: rear of herb garden, shrub

French: réglisse
German: Siissholz
Dutch: zoethout
Italian: liquirizia
Spanish: orozuz
Swedish: lakritsvéxt
Russian: solodka
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Licorice whips, licorice shoestrings, licorice
jujubes, licorice bars, and licorice jelly beans all
bring back memories of childhood. The use of
licorice is ancient; the earliest written reference
to the use of licorice is the Codex Hammaurabi,
dating from 2100 B.C.E. Licorice was known
as Scythian root to the Greek naturalist Theo-
phrastus (371-287 B.C.E.), who noted that it
was sweet and grew in the neighborhood of
Lake Macotis (Sea of Azov). Legend maintained
that Scythian warriors could go for twelve days
without drink when supplied with licorice and
mare’s-milk cheese.

If you have ever sucked on a licorice (liquo-
rice in England) root, you probably were im-
pressed, just like Theophrastus, with the smooth,
sweet taste. Licorice roots (and stolons), which
are wrinkled and brown on the outside but yel-
low on the inside, are the source of the sweet-
ener glycyrrhizin, which is about 50 to 150
times sweeter than cane sugar. Many people
confuse the root, however, with the commercial
licorice candy; they insist that anise, fennel, and
French tarragon smell like licorice, which is
technically incorrect. Licorice roots have no

other significant flavor beyond sweet glycyrrhi-
zin and a pea-like odor; licorice candy is usually
flavored with anise oil, sometimes in combina-
tion with peppermint oil and laurel oil. Some
“licorice-flavored” candies are not even sweet-
ened with licorice root. Hence, anise, fennel,
and French tarragon smell of licorice candy or
anise, not licorice itself. Genuine licorice candy
is usually composed of wheat flour, gum arabic,
gum tragacanth, gelatin, and/or carbohydrate
sweeteners.

Glycyrrhiza glabra is an erect herbaceous
perennial to 7 feet (2 m) high. Its native range is
from southern Europe to Asia Minor. The herb
bears a large creeping rhizome and branched
roots, alternate leaves, and pale blue to violet
flowers. The genus Glycyrrhiza is derived from
the Greek words glykys, “sweet,” and rhiza,
“root”; the specific name means “destitute of
hairs,” referring to the smooth seed pod of the
typical variety.

The English word licorice is actually a cor-
ruption of the medieval gliguiricia, in turn de-
rived from the Greek name. The typical variety,
var. glabra, is called Spanish or Italian licorice,
while var. glandulifera is called Russian licorice.
The genus includes about twenty species native
to Eurasia with a few species in Australia, North
America, and temperate South America. Mon-
golian or Chinese licorice, G. uralensis Fisch. ex
DC. (known as ga cao in Chinese), and Man-
churian licorice, G. pallidiflora Maxim., are
closely related and are used similarly.

Extracts of licorice stolons and roots are used
in baked goods, dairy products, meat products,
sauces, gelatins, chewing gum, cough mixtures,
lozenges, plug and pipe tobacco, and beverages,
including beer, in addition to candies. Grocer-
apothecaries of the Middle Ages were probably
the first to combine licorice juice with honey
and sugar, and extruded licorice sweets were
available in the Netherlands toward the end of
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the seventeenth century. Today’s licorice can-
dies date from the “Pontefract cakes” of English
chemist George Dunbhill of Pontefract, who
prepared them from G. glabra var. glabra with
molasses, sugar, and flour.

In the days of the pharaohs, licorice was used
by the Egyptians to prepare a drink known as
mai sus, and Lord Carnarvon discovered a gen-
erous supply of licorice root in the tomb of
Tutankhamun. Today, licorice is still used to
prepare soft drinks during the Islamic holy
month of Ramadan. Extract of licorice root is
considered GRAS at 16 to 1,424 ppm, the root

At least three to four years are required
to produce marketable roots, and only
roots two years and older have any
commercial value.

is GRAS at 12 t0 2,400 ppm, and the isolated
glycyrrhizin is GRAS at 51 to 2,278 ppm. The
principal suppliers of licorice root to the United
States are Spain, Turkey, Greece, and countries
of the former Soviet Union, while Australia to-
day is one of the chief foreign suppliers of lico-
rice candy to North America.

Licorice is so easy to cultivate that it may be-
come weedy. It is usually planted in spring in
deep, sandy soil from crown divisions set about
18 inches (46 cm) apart in rows spaced to per-
mit cultivation. At least three to four years are
required to produce marketable roots, and only
roots two years and older have any commercial
value. Maximum yield of glycyrrhizin is about
the time of flowering. Since the roots are deep
and up to 25 feet (7.6 m) long, harvest is ardu-
ous. The highest concentration of glycyrrhizin
occurs in roots with a diameter greater than 2.5
inches (more than 6.3 cm).

After digging, the roots are washed and

dried. Licorice “juice” consists of the dry ex-
tract prepared by extraction of the semidried
roots with hot water, although fluxing for three
times with 60 percent ethyl alcohol and 0.3 per-
cent ammonia results in greater yields of glycyr-
thizic acid. Licorice is sold commercially in
large loaves or cylindrical sticks. Spent licorice
roots make an excellent mulch.

In the human intestine, gleyrrhizin is hydro-
lyzed by bacteria to glucuronic acid and glycyr-
rhetinic acid, which is not well absorbed from
the intestinal tract. Glycyrrhizin prevents den-
tal caries. Glycyrrhizic acid inhibits the growth
of many fungi and bacteria, such as Helicobacter
pylori, which is directly implicated in the devel-
opment of peptic ulcers. Glycyrrhetinic acid has
been demonstrated to be an antioxidant, anti-
inflammatory, antiasthmatic, antithrombotic,
and antiarthritic, while glabradin is also anti-
inflammatory and inhibits melanogenesis. This
provides modern affirmation for Arad-Nana,
personal physician to King Esarhaddon (sev-
enth century B.C.E.), son of Sennacherib of
Assyria, who prescribed licorice for the relief
of theumatic pain. In the test tube, glycyrrhizin
and/or glycyrrhizic acid inhibit the virus that
causes chickenpox as well as the viruses HIV-1,
HHV-6, HHV-7, KSHYV, Epstein-Barr, SARS,
Hepatitis C, and other viruses. An extract of
licorice has been demonstrated to be anticarci-
nogenic and antimutagenic. Licorice flavonoids
suppress abdominal fat accumulation and in-
crease blood glucose level in obese mice. Lico-
rice may be helpful in canine Addison’s disease.

Korean researchers have found that licorice
root and glycyrrhizin activate glucuronidation
and thus may influence the detoxification of
foreign biological substances in the liver in rats.
Glycyrrhizin and related compounds also are
active against leukemia cells in vitro.

In the area of cardiovascular research, Israeli
scholars found that four isoflavans and two
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chalcones from licorice roots are very potent
antioxidants against low-density lipoprotein
oxidation, and thus may prevent the formation
of early atherosclerotic lesions; glabradin and
isoflavan were the most abundant and potent
antioxidants. Antioxidant activity of licorice
root, however, is a synergistic effect of the iso-
flavonoid mixture, rather than isolated flavo-
noids, as demonstrated in test tubes by research-
ers in the United Kingdom. Licorice extract
produces bile production in rats and may relieve
symptoms of chronic fatigue syndrome.

Yet licorice consumption may produce seri-
ous side effects, including headaches, edema,
weight gain, and disturbances in the body’s
electrolyte balance. A report from the Nether-
lands concerned a 15-year-old boy, who became
very ill within three hours of eating 1.1 pounds
(0.5 kg) of licorice candy; he exhibited vomit-
ing, serious headache, right-sided weakness, and
elevated blood pressure, but recovered in five
months. Pulmonary edema was reported in a
64-year-old man who consumed four packages
(35 oz or 1020 g) of licorice candy within three
days. A Danish woman experienced a life-
threatening incident of hypokalaemia caused by
consuming 3.5 to 7 ounces (100 to 200 g) of lic-
orice per day for five days. Hypokalaemia and
hypertension were also observed in two Dutch
women after chewing licorice chewing gum. If
licorice is consumed in excess, the risk of appar-
ent mineralocorticoid excess, producing sodium
retention, can occur. Licorice also exhibits estro-
genic or antiestrogenic effects, but the mecha-
nism of action and the overall effect are con-

troversial. Glycyrrhetinic acid inhibits two
enzymes important in prostaglandin synthesis.
Elderly individuals or individuals with high
blood pressure or disease of the heart, kidneys,
or liver should avoid licorice altogether.

Important chemistry: Licorice roots yield
2 to 24 percent glycyrrhizin, a calcium and po-
tassium salt of glycyrrhizic acid. Licorice roots
also contain trace levels of the aglycone of glyc-
yrrhizin, glycyrrhetinic acid. The essential oil
of licorice root contains trace to 32 percent hex-
anoic acid, 0 to 15 percent hexadecanoic acid,
and significant levels of acetol, propionic acid,
2-acetylpyrrole, 2-acetylfuran, and furfuryl
alcohol, but the pea-like odor is probably due to
4 ppm 2,6-dimethylpyrazine, 2 ppm 2-methyl-
pyrazine, and other alkylpyrazines.

Many different flavonoid glycosides (such
as glabrene, glabrol, liquiritin, isoliquiritin,
liquiritoside, isoliquiritoside, rhamnoliquiritin,
and rhamnoisoliquiritin) provide the yellow
color of the roots. Licorice roots also contain
coumarin derivatives (herniarin and umbellif-
erone), asparagine, 22,23-dihydrostigmasterol,
3 to 16 percent sugars (glucose, mannitol, fruc-
tose, and sucrose), and about 20 to 30 percent
starch. Commercial licorice confections in Brit-
ain have trace to 1 percent glycyrrhizin; com-
mercial British health products have trace to 5
percent glycyrrhizin with the highest values
measured in throat lozenges.

Botanical Key and Description

At least three varieties are recognized.

Key:
1. Flowers blue, native to Mediterranean and Caucasian regions ..............covuviueinennenann. var. glabra
1a. Flowers violet, native from eastern Europe to Asia Minor ...........ovuiiiiiiiiiiinii i 2

2. Fruit smooth, nativetolrag....................

................................... var. violacea Boiss.

2a. Fruit glandular-bristly, native from Hungary to southern Siberia, Turkistan, and Afghanistan...........

........ var. glandulifera (Waldst. & Kit.) Regel & Herder
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G. glabra L., Sp. pl. 742. 1753.

Native country: Licorice is native to southern
Europe and Asia Minor but naturalized in
North America.

General habit: Licorice is an herbaceous peren-
nial 0.5 to 2 m tall.

Leaves: Leaves are alternate and divided into

nine to seventeen egg-shaped leaflets, 2 to
5 cm long, arranged as in a feather.

Flowers: The pal