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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 tempered 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 herbaceous 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 detail and many species that have not reached a wide audience are included. Among the unusual or hard to find herbs are rau r[image: Image]m 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, papaloquelite (Porophyllum ruderale subsp. macrocephalum), 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 circulation technical books and journals where scientists use shorthand and jargon to communicate 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 The Big Book of Herbs and published by Interweave 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 academic 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. Constitution, 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 publisher) 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 scientific 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 antifungal, 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 conducted 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 libraries 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 growing, harvesting, and preserving techniques.

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 provides 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 a botanist 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 publications 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. Commercial 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 horticulturists and academics. We think of this book, in a modest way, as a modern, updated version 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 literature 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 difficult.

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 information about plant families and genera. While these classic texts are now out of print, the more recent six volume The 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 arrangements 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 rejected. 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 constructed 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)........................................................... 2

(If the specimen matches this description, go to the next paragraph, 2, which presents further refinement.)

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 hairy.................................. 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 10× 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, A Glossary of Botanic Terms and Their Derivation and Accent by B. D. Jackson, and Plant Identification Terminology by J. 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 name is adopted from a foreign language. Accented syllables are indicated by underlining. Features of hardiness and pH range are modified from J. A. Duke’s Ecosystematic Data on Medicinal Plants. Hardiness is also based upon limited scientific data and our personal experience. Where climatic zones are noted, they refer to the 1990 revision of the USDA Plant Hardiness map and noted as, say, Zone 4. Seeds per ounce and normal germination are garnered from many sources, including commercial catalogs. In some instances, this information is not available.

TABLE 1.
Pronunciation guide.
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Species and common names

We begin with the complete scientific name, followed by the authority who named it, an accepted abbreviation of the book or journal according to Taxonomic Literature, second 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 Dictionary 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 Encyclopedia 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 LD50) of principal 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 edition 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 sprinkled 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 official 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, chemistry, or uses. A further advantage of scientific names is that they are precise in meaning and 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 Geraniaceae, but scented geraniums are semitropical Pelargonium species. They differ in appearance, 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 Botanical 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 classification of plants is called taxonomy, a word that comes from the Greek word taxis, 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.

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 flowers 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 smallest 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 lavender, L. latifolia, are readily distinguishable by using a 10× 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 example, 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 perfect 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 Linnaeus 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 starting a sentence with the initial of the genus is considered confusing by international authorities.

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 Rosmarinus), and many other herbs. All members of the Lamiaceae 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 “-aceae.” 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 species. 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 significant 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 (f., 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 f. 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 variation 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 varieties, some cultivars describe variation within a species. But other cultivars describe hybrids 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 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 alba, 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 recognized species, but the term also refers to the progeny of any recognized taxa, from highly inbred lines (F1 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 collections 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. aquatica) 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 humans can intervene to some extent.

Because hybrids are a mixture of genes, they will not breed true. Today’s corn and petunias are the result of crossing two highly inbred lines, and seed saved from these F1 (first filial or first generation) hybrids results in different plants; in successive generations, the 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 regardless 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 sufficiently 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 ‘Mitcham’ peppermint by gamma-irradiation. ‘Todd’s Mitcham’ has oil that is slightly different 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 occurred naturally, it would not have been given botanical recognition because it lacks major differences from black peppermint, M. ×piperita nothovar. piperita. In other words, disease 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 revised 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 commemorative, descriptive, or derived from a vernacular name. The specific epithet officinalis, often attached to the names of herbs, means “medicinal”; vulgare 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 interpreting 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 adopted 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 marvellously 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 Europe, English-speaking botanists with international contacts, and botanists whose native tongue is written in non-Latin script all attempt to use the reformed academic pronunciation 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 pronouncing a Latinized Polish name!

In Latin, every vowel is pronounced (e.g., o-i-des, not -oides). In words of several syllables, 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.

TABLE 2.
Pronunciation of scientific names by Latin and English pronunciations (after Stearn).
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Herbs and Etymology

IS AN HERBARIAN the offspring of an herbalist and a barbarian? What is the difference between an herbarian and herbarium? Do you have an herbary or herbour? What is 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 properties and virtues; (2) a collection of botanical specimens (= herbarium); (3) belonging 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 (= herbarium); (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 (-e, -eior, -our) Middle English forms of arbor; especially in its earlier senses as a green plot, such as an herb- or flower-garden, orchard.

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.

herbman 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 herbdom: 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 commercial 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 synthesized 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 peppermint 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 metabolism 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 saprophytic (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 interpretation, 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 review of orchid floral fragrances, researchers noted that alpha-pinene attracts male euglossine 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 ptarmiciflorum (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 discovered that the essential oil of Salvia leucophylla inhibits germination of nearby seedlings; the oil is thus said to be allelopathic.

Stress in the form of extreme parameters of light, temperature, disease, or insect infestation 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 responsible for the unique flavors, fragrances, and even poisons within the plants. The chemicals 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 (S)(-)-carvone (d-carvone), which smells of caraway and (R)(-)-carvone (l-carvone), which smells of spearmint—it senses no difference between the chemically dissimilar nitro musks and steroid musks. Many theories 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 inanimate 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 easily—and contains the principal components of the herb’s fragrance. Fixed oils can be easily 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 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 “concrète,” requires further treatment with ethyl alcohol to eliminate the non-fragrant materials. The resulting product is an “absolute,” or if extracted from a concrète, an “absolute from concrète.”

Another method of solvent extraction for flowers that continue to release their fragrance 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-eight 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 petroleum ether pales in comparison.

Amateurs may easily enjoy the process of cold-fat extraction. First, find a spanking clean, large pickling jar; 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.

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 fragrance 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 compounds, 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 high content of terpinen-4-ol in its essential oil. Identification of ‘Abrialii’ and ‘Super’ lavandins (L. ×intermedia) is difficult because they are similar in height and floral color. The two can be readily distinguished, however, by their essential oils.

TABLE 3.
Principal compounds in essential oils.
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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.
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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 glutamate. 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 compounds, 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 sometimes 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. Astringency 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 reeks 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.
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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 natural, 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) provides 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 Federal 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 inventories of flavoring materials. We have listed the GRAS status and FEMA levels allowed in foods under each herb (see, for example, pennyroyal, Mentha pulegium).

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’-sulfoöxysafrole 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 Administration—and at taxpayers’ expense.

Likewise, the International Fragrance Association (IFRA), formed in 1973, has created industry guidelines to restrict ingredient usage in fragrances as a result of oral toxicity 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 present) IFRA 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.
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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 Thymus 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 variable 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 Origanum? 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 familiarity 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 appeal 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 tarragon are typically herbaceous and tend to spread underground. Woody-stemmed herbs may be small and somewhat shrubby (suffrutescent), such as thyme, winter savory, lavender, 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 annual 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 be a perennial 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 catnip, 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 desired by the gardener, the farmer, or the market place. Some of the most important characteristics 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 longevity 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. 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, Burpee’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 inexpensive 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 (Artemisia 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 perennials, 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 propagation) 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 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 gardens 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 segment 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 ×intermedia ‘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 officinalis), 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 varieties 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 ‘Berggarten’ 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, before 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 Ya’ar’, but often incorrectly sold as “silver sage.”

It’s fine to follow your own aromatic instincts and choose an herb variety without the 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 sniffing 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 Thymus vulgaris ‘Narrow-leaf French’, is virtually the only seed-grown culinary thyme generally 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 T. 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 species she defined. Phillips’s research, besides clarifying much of the complex thyme nomenclature, 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 examination 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.

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, cauliflower, 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 environmental 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 availability 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 biennial 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 (Lavandula ×intermedia ‘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 days, French tarragon forms a rosette and remains dormant, even with otherwise ideal growing conditions. This dormancy ceases as days lengthen toward spring and may be eliminated artificially through the use of supplemental light. At Cornell University, a researcher 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 conditions 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 (probably 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. Overhead irrigation of mint with sprinklers decreases aromatic oil yields by 20 to 30 percent because 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 environment that is neither too wet nor too dry (mesophyte) has a profound effect upon the influence of water stress and intake on oil yield,” he told an American Chemical Society symposium 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 during vigorous growth, and for some when they flower or fruit. While a good supply of nutrients 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 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 nitrogen usually breaks down quickly, we think the frequent side-dressings of nutrients required 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 depends 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 percent). 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 elements,” 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 manipulation 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 important 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 doesn’t get it, the phytophthora does.” These two wilt diseases are common enemies of Mediterranean herbs.

Changing one 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 Spartan 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 significantly from those of its native habitat—but differ in what ways?

In short, rosemary’s hometown conditions represent the minimum and maximum environmental 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 climatic equation. These oregano varieties, native to high, dry mountainous habitats in the eastern Mediterranean, adapt poorly to the diseases that accompany high humidity and poor air circulation. Where winters are cloudy and damp, disease-weakened plants die.

Such adaptation problems are not immediately apparent. Nearly 125 years after black peppermint (Mentha ×piperita ‘Mitcham’) was introduced to the United States, it became 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 propagation through root divisions spread the infection. Eventually the disease forced the abandonment of thousands of acres that formerly nourished the herb. Fortunately, M. J. Murray rescued the declining peppermint industry in less than two decades by creating new resistant varieties, the irradiation-induced mutations named ‘Todd Mitcham’ and ‘Murray 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 consensus 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 climatologists 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 determined by interaction of all three and other factors as well.”

How these elements—soil, climate and plant type—are linked is often what the observant gardener discovers in the struggle to produce vigorous, healthy herbs in the conditions that exist in the microclimate of a backyard or farm. Our own experience, the research 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 Hälvä 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 to desirable species and the conditions under which they will grow well. Gardens, however, 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 communicate 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 various 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 temperatures 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 physically 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 isn’t visible is just as important: Good soil must supply air to plant roots. Scientists consider soils to be adequate 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 excellent soil amendments. Compost and sphagnum peat may be mixed with equal amounts of aged, composted animal manure for soil enrichment.

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 aerating 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 × 6 foot (0.9 × 1.8 m) section with stakes. As you become accomplished 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 × 6 foot (0.9 × 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 × 6 foot (0.9 × 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 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 desirable 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 encourage drainage; the soil will become warm earlier 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 lumber 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? Burning, according to the Koppers Company in Pittsburgh, “has been shown in laboratory 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 burning 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.

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

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

• 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.

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

• 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 available, 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 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 prisoners 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, phosphorous 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 pent oxide, 5 percent potassium oxide—contained in the fertilizer. This nutrient triumvirate 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 nitrogen accumulates in the soil from rainfall,” says Allen V. Barker, a soil scientist at the University of Massachusetts, “and from nitrogen fixation (the conversion of gaseous nitrogen in the atmosphere to organic nitrogen) by free-living microorganisms. This accumulation 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 manuring, the cultivation of leguminous plants to produce nitrogen, a key nutrient that is rapidly 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, production 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 fertilization is required.” Rain and green manure aren’t enough to supply adequate nitrogen to growing plants.

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 available 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 nitrogen 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 important micronutrients; synthetic fertilizers often do not. However, organic herb growers should be acutely aware of possible lethal strains of E. coli 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 potassium. 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 manures 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 applications 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-dressing, 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 essential 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. Complete 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 readily 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 mismatched 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 measurement, 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 colloids, primarily clays and organic matter. While only a small amount of limestone, possibly 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 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 The Herb Spice and Medicinal Plant Digest. “Dolomitic limestone (limestone containing more than 5 percent MgCO3) generally reacts more slowly with acid soils than calcitic limestone (CaCO3).... In practice, most agricultural limestones are a mixture of dolomitic and calcitic 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 neutralized 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, cultivation 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 language, 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.

TABLE 7.
pH range of common herbs.
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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 respectable 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 increased 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 orientation, 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); Indianapolis, 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).

TABLE 8.
Water tolerances of herbs.
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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?”

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 normal 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 acceptance in many home gardens where regular irrigation of an inch or more per week is necessary. 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 problems 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.

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 approximately 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, findings 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 before 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 temperatures reach the 80s, foliage production slows and long, tough stems ascend in profusion, 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 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 season 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 producers 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 permanent. 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 greenhouse requires only modest skill and investment to build and can become the most valuable tool in the herb garden.

Good cold frames keep temperatures at 15 to 20 degrees Fahrenheit (8.3 to 11.1 degrees 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 × 8 inch (5 × 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 earth 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 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, ½-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, ½-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 controlled; 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 ventilation. 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 ventilation 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 cloche 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 broken; 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 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 polyvinyl 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 percent 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 polypropylene 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. Temperatures 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 experimentation and excitement as well as a place from which to draw pleasure and sustenance.


CHAPTER 6.
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 practicality 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 pleasure 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 container 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 inspect 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 organisms; 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 porosity necessary for a good container growing medium and may contain disease organisms, 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 containers to grow herbs that contain no soil at all. Organic purists sometimes call these soilless 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 sphagnum 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) perlite, a volcanic rock that is expanded by heating it to 1800°F; and (5) vermiculite, 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 destroy soil structure. Expect a rancid odor when pasteurizing soil. The smell does not remind 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, peppermint, 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 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 industry 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 California 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 nitrogen 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 periods 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 easiest 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.

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 transplanting. 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 ½-inch mesh), Douglas red or white fir bark (1/8 inch to ¼ 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 ¼ pounds dolomite limestone

2 pounds superphosphate               ¾ ounces iron sulfate

2 ¾ pounds 10-10-10 fertilizer       2 ounces fritted trace elements.



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 disease. 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 competed with the deadly microorganisms to suppress diseases. Another researcher, Frank Regulski in North Carolina, discovered what he believed to be even more powerful disease suppressive properties in composted peanut hulls. The formulas for the media developed by these two researchers (even their composting methods, which are said to inactivate 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 beneficial 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, phytophthora, 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 peatvermiculite mixes.” Such disease-suppressive mixes promise more carefree container growing 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 recommended 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 porosity, 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 winter, 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 Glasshouse 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 watering,” according to A. C. Bunt.

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 planting in their sides) are two types of specialty containers often pictured with herbs growing 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 experienced 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 gardeners 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 difficulty 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 cubic feet (56.6 l) 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 toward 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 transplanting 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 expected 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 moderate, 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, 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-ball is 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 proportion 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. Water 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 bicarbonates, 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 research 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 ability 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 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, it is important 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 whether 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:

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

• the material from which the pot is made

• the season of the year

• the day and night temperatures

• 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 becomes easier with experience.

Plant Nutrients

Herbs and other plants need sixteen essential elements to maintain health and vigor. Water (H2O), delivered to the plant roots by rain or the gardener, is a liquid that contains hydrogen (H) and oxygen (O), two of the elements necessary for plant growth. Additional oxygen and carbon (C), a third major element essential for growth, are taken into the plant through its leaves as carbon dioxide (CO2), an atmospheric gas. The other major elements enter the plant through the roots from the soil or growing media. Nitrogen (N) is an element with which most gardeners are familiar because it makes up nearly 50 percent of living plant cells which is why plants need so much of it. Plant roots absorb nitrogen in several forms: nitrates (NO3), ammonium (NH4+), nitrite (NO2−), or organic forms (NH2+). 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 (Cl). 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 garden 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 nutrients. 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.

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 numbers tell you, in order, the balance of the most important elements in the fertilizer: nitrogen, 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 growing 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 readily 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 carbonate 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 garden. 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 inappropriate for use in containers because it is difficult to determine how much of the essential 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 further diluted) and applied when plants need irrigation. Powdered, water-soluble fertilizers are most often manufactured from inorganic sources. The most common liquid concentrates 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 water 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 jalapeño peppers when compared with a traditional 20-20-20 inorganic, water-soluble fertilizer. Researchers Amul Purohit and 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. Significantly 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 liquid 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 Hyponex 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 device 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.

Slow-release fertilizers made their way into the market as the result of polymer technology, 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 formulations 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 ×piperita), 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 fertilizer 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 feeding. However, weekly feeding is not necessary when herbs are not in active growth. During 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 medium 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 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 usually 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

If herbs are a passion on the way to becoming an obsession, a greenhouse is either already in the garden or you are thinking of putting one there. It’s a wise 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 horticultural 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, greenhouses 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 afford? 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 maintaining 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 tedium (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 efficient 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 percent 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 flapping in the wind and provides dead-air insulating space. The initial cost is low and operating 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, requires 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. Usually 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 probably desirable. This decision is important to the selection of a method of heating the greenhouse. 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 structures 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 cultivation of herbs. Stale, damp air fosters an array of diseases that trouble herbs. Greenhouses, 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 material 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, summer and fall. The principle is simple: a fan at one end of the greenhouse pulls cooler, outside 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 motors 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 mounted near the roof at one end of the greenhouse and has its own shuttered opening a 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 atmosphere, 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 intensity, 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 effectively. 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 greenhouse conditions, the snow fence does not have an extended life and often has to be replaced 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 produced 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 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 overground 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 reproducing 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 fertilizes 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 cultivated varieties of a species, cross-pollinate to create a hybrid. This may happen as an accident 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 unwanted 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 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 individual 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 gardener or the farmer a way of assessing the plant’s quality and pedigree—foliage to sniff and 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 humidity 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 coriander 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 indicate 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 policy 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 information 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 conclusion on herb seed quality: “We . . . found that many seeds were of poor quality: low viability 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 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 concluded, “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 percentages. 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 minimum 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 determine 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), 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 germination inhibitor, a water-soluble chemical called heraclenol, a furanocoumarin. The common 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 improved 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 treatment. 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 to 20.3 cm) from the tops of the seedlings. The lights should illuminate the seedlings for sixteen hours per day.

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 sterile, 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 × 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 transplanted 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 indoors, 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 important 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-germination 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 circulation 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 to 26.8°C) but away from direct sunlight.

Once the seed germinates, remove the plastic covering and place the pot or tray under 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 dramatic 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 develop quicker with clump transplanting, a method that groups three to six seedlings into a single 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.

TABLE 9.
 Sow-to-plant data for seventeen culinary herbs grown from seed.
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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.

Asexual Propagation

When home gardeners need only a few perennial herb plants to give to a friend or to enlarge 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 advantageous 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 observed, 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 cuttings. 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 frequently in bleach or other sterilizing solution to decrease the chance of transmitting disease. One-third to one-half of the lower portion of the cutting is stripped of leaves before it is 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 thrusting life-sustaining roots out through their stem walls. Scientists reduce this magic to a 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, regeneration, 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 Fahrenheit (5.7 to 8.3 degrees Celsius) above a cool-to-moderately warm ambient air. This environment keeps the cuttings from wilting and dying and allows root formation.

Over the years, plant propagators have developed several methods of achieving conditions 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 covered 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 temperatures 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 traditional 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, 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 systems 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 maintain 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 condition 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. ×intermedia) 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 intermittent mist, if the weather is not extremely hot. Most Lavandula angustifolia and L. ×intermedia 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 powder 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 cuttings 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 rooting. 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 half-ripe 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 propagation 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, rooting aids, and root-zone heat on these hard-to-root bay cuttings, we set up a test that compared 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 degrees 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:

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

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

• 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 number of those that received no rooting aid.

• 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 considering. 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 Israeli researchers. They found that fertilizer, an often-overlooked aspect of the rooting process, 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 cutting 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 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.

TABLE 10.
Cutting to plant for selected perennial herbs.

[image: Image]

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 sterilized pots and trays is important from the start. Plastic containers are a good choice because 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 management of moisture, along with sanitation, is the key to seedling and cutting root growth, as 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 seedlings or cuttings. Water molds like Pythium 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. Rhizoctonia, 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. “Frequent 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 pathogens.” 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 beginning of the lights-on cycle.

Foliar diseases can also present obstacles to propagation success. Mildews, rusts, botrytis, and fungal blights caused by Septoria and Alternaria may be encountered in the propagation 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 rooting 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 descriptions 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 participation 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

Spring is the best time to transplant herbs. It’s the season of new growth with a ready availability of plants from specialists and garden centers. It also reveals the need to replace 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, rosemary, 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 rosemary, 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 changeable and observation is the best guide to determine when the time is right, but both tarragon and sorrel begin observable growth when temperatures start to top 40°F (4.4°C) regularly 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 treatment because they are not accustomed to the fractious atmosphere outside. Because vegetable 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 protected 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 important 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 seasonal 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 consideration for those who husband large acreages and expect top yields.

Proper spacing can boost yields and help to control pests and diseases. Foliage production 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 t/ha). This high yield was achieved with plants 4 inches (10.2 cm) apart in rows 10 inches (25.4 cm) from each other, a spacing that would be inadvisable with many herbs that require 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 mature at 12 inches (30.5 cm) wide, for instance, has a spacing factor of 15 inches (38.1 cm).

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 22.5 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 become 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.
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