



Every plant you see around you has a God-given purpose … some to cure a disease, others to keep off the skeeters, and plenty to nourish you. If people tell you a plant has no value, it just means that they have forgot the old ways.

—Jonas Walks Through the Storm, Song of the Horseman
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CHAPTER 1
 In the Beginning … Thee Are Plants

To make a good bow, one that will cast an arrow with authority time after time, a bowyer must know how to recognize trees in winter (without their telltale leaves), because winter is the preferred time to cut a tree for a bow. And not just any species of tree will do.

To create a flame a fire-maker must be selective not only about the condition of the pieces of dead wood that he will spin one upon the other … but also about its identity. He must know the dead material by name, because—again—not just any species will do.

In constructing his pyre he’ll want, as the framework of his structure, sticks that do not quickly ignite. As kindling, he’ll want wood that burns aggressively by its volatile chemical content. Then, larger porous sticks that dry quickly. Finally he transitions to slower-burning hardwoods that make lasting coals. All of these needs are met by an intimate familiarity with plants … dead ones, at that.

There is a tree whose inner bark resolves the pain of a common headache. Another a migraine. One plant’s root dispels nausea. From another tree, a leaf ’s scent wards off insect pests. Out in the wild are trees, shrubs, vines, and herbaceous plants that contain expectorants, basketry strips, fish poisons, edible tubers, styptics, poultices for stings … the list goes on and on.

Though our remaining American forests may be somewhat changed from pre-Columbian days, foods, medicines, and craft materials still abound out there just as they did when the Native Americans met all their needs through Nature’s gifts. Wild land still stands today as a world complete. It could be in the form of a mountain range or a mere wooded lot situated somewhere in your neighborhood.


Yet today—beyond providing a postcard backdrop of eye-pleasing beauty—this superstore of gifts remains largely an unknown place in the American culture. This nurturing green world is quietly, patiently awaiting recognition by anyone who would seek it.

Learning about plants—their names, relatives, scents, chemicals, nutritional value, and craft uses—weaves together the complicated tapestry of survival skills. The more we learn about plants, the more we begin to understand animals, terrain, geology, and ecosystems. Animals of the wild have preferred plant foods. These plants have preferred growing locales. Therefore, to find them, we should seek them out in those logical habitats.


Plant study is the foundation upon which all survival skills are built.



Understanding plants helps us to become better trackers, stalkers, tool-makers, and shelter builders. Plants teach us how to be comfortable in the wild by using their foods, medicines, insulation, fuel, fire-making tools, and insect repellents. Plant study is the foundation upon which all survival skills are built.


The Relationship Between Plants and Humans

Anthropologists teach us that primitive people enjoyed the same kinds of instincts about plants as wild animals do to this day. Imagine a Stone Age cave-dweller who felt a headache coming on. Inexplicably his feet began to lead him to lower ground. At a stream he was drawn to a stand of willows, where he stripped away leaves and nibbled on a tender green branch shoot to fill his mouth with its bitter juice. Despite the taste, he swallowed the liquid and continued to chew. In time the headache disappeared. The elements of this scenario might show the same lack of forethought and planning as on a cold day when you rub your hands briskly to warm them. Who taught you to do that? Who teaches a rat snake (which hatches from a cached egg and never meets its parents) how to hunt? Which animals should it eat or avoid? Who teaches a bird to fly?

Instincts are hard-wired into hereditary material, but they can be lost. Where plant usage is concerned, almost all humans today lack the instincts that our ancestors once enjoyed. Because of that, we must approach a relationship with plants on an academic level. And we must do it unerringly, for this is one area where a mistake can be costly.

Many plants make formidable poisons for self-protection. Some are lethal to humans. Each year people die from ingesting the wrong wild plants, the wrong parts of plants, or plants out of season. Often the tragedy falls to unsupervised children.

The efficient use of plants is one of the best magic wands that a teacher can wave in converting students from an audience-mentality into a state of experiential interaction with the real world. People of all ages are curious to taste a wild food … or to rub a juicy stem into a skin rash to feel a bothersome itch abate … or to bruise a leaf and wear its scent to repel mosquitoes.

Finding immediate solutions to our problems by using wild plants fascinates us. What today seems esoteric was once the daily fare of all men, women, and children. Just as it was for the ancient ones, this lore remains a gift for those who embrace it today. A conscientious student who has benefited from a medicinal plant can repeat the experience if she is willing to spend enough time with the plant so as to positively identify it again at another place at a future time. This is not merely data cluttering the brain. It is practical knowledge cemented into memory with purpose. It is experiential.

In one way plant study has been made easy for us. Plants are not like deer and fox—those phantoms of the forest that dissolve into the shadows at our approach. Plants wait for us.


Plants are not like deer and fox—those phantoms of the forest that dissolve into the shadows at our approach. Plants wait for us.



It is this simple “rooted” living style that defines the true miracle of green plants. They can “settle” at a given location because of a remarkable capacity to manufacture food. While the fauna of the forest move about through their waking hours in a continuous search for food, the green plants soak up their needs from dirt, water, air, and sun … and create their own food.


[image: chpt_fig_002.jpg]


Within this process, green leaves extract packages of energy from sunlight and store it in the sap they make. This is the energy that runs the world—from the twitch of a mouse’s tail to the roar of a jet engine. Green plants are the “middlemen” in this energy-transaction, serving as agents for the rest of us, trapping solar energy on/for this planet. We humans are as much a part of that equation as any other living creature. We obtain that solar energy by eating plants, animals that eat plants, or animals that eat animals that eat plants. Whenever we sit down to a meal, we should remember that the plate of food before us is actually an array of concoctions of sunlight catered to us by a host of leafy green chefs.
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The Cherokees called trees “the Standing People.” Most researchers might assume that this modifier—“standing”—was chosen simply because trees stand so tall. I propose a more profound meaning. The trees are “standing” as opposed to “mobile.” They don’t need to move around. They have cornered a significant shortcut in the survival equation. Rather than forage or hunt, they construct what they need, and in the process capture energy from the sun.

The story has a mythological feel—like the tale of an epic hero who steals fire from the gods and then shares it with the shivering masses huddled on the Earth. Understanding this gift, how is it possible for us to look at the Standing People (and all other green plants) without seeing them as our allies in the survival equation? Though the first people could not have known the specifics of photosynthesis, I am convinced that they understood some version of it. I believe the Cherokees chose their adjective well, based upon the miracle of greenness.

We, of course, continue to depend upon green plants. Without them there could be no life on Earth. Yet we don’t seem to behave accordingly. Most humans probably go through any given day without acknowledging the essential gift of greenery. We raze whole sections of forest without a thought of loss. We spread plant poisons as if we have been forced into warfare. How are we able to do that? This is an important question to ask, because our ability to educate our children about Nature hinges upon our understanding of this basic relationship between plants and humans.
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The Standing People



Perhaps such aloofness creeps into our lives because, in our modern American culture, it is possible to go about our days without our feet ever leaving pavement or carpet or flooring. Weeks can pass without our fingers handling a leaf or a stick or a stone. For much of our lives Nature is hidden from us, shielded from our daily experience by walls and thermostats and grocery stores. We have invented a way to live blinded to our true benefactors, when in fact every particle of Nature around us—stone, water, insect, weed, and wind—nurtures us like a devoted mother who seems to love us no matter how we behave.
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In harvesting a part of a plant for food, medicine, or craft, the Cherokees moved through a series of rituals that included circling a plant, approaching it from the south, speaking to the plant, and perhaps bestowing a gift of thanks. Certainly this must have prompted a private chuckle from the Europeans who first came to the Americas. They would not have understood such interaction. But now we can presume that those primitive people—so interwoven into their natural surroundings—knew what they were doing. On a gut level they knew what our scientists are only now uncovering about the lives of plants. Plants have awareness. Plants respond to what is around them—even people. And plants communicate. Plants have nervous systems based not solely upon turgidity (inflation or limpness based upon water pressure), as was once believed, but upon electrical pathways, not unlike our own nervous systems.

Plants communicate with one another using chemicals called pheromones—scents that they manufacture and let waft into the air. In 1983 researchers at the University of Washington and at Dartmouth verified this by studying two like trees, one encased in a mesh net into which researchers introduced ravenous caterpillars that began to devour the tree’s greenery. On the other tree—the one untouched by predators—leaves began a buildup of chemicals that proved to be offensive to the invaders. How so? An invisible emergency message had been sent from the besieged tree as a warning to other trees. As a result any tree receiving the message armed itself with increased insecticidal properties, thereby rendering its leaves unpalatable.

Animals (including humans) make pheromones, too. Is it possible that there could be communication between humans and plants? Could those plant pheromones breach the barrier between plants and humans? Why do we presume there is a barrier?

Pheromones are well documented in humans, though we have probably seen only the tip of the pheromonal iceberg. Women stranded in a cabin for a time discover that their menstrual cycles synchronize. The same thing happens in female-dominated office settings. “Sexual” pheromones have been identified on humans around both genitalia and armpits. This explains the spongy retentive texture of hair tufts located there. No matter how TV commercials try to brainwash us about this idea, that natural scent is part of our sexual identity. (One wonders if our current American diets and obesity levels might render us less attractive compared to paleo-standards.)
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Along with facial expressions, posturing, hand gestures, and crude vocalizations, pheromones served as an early way to broadcast human emotions. Perhaps there were chemical scents for dominance, jealousy, compassion, anger, and a host of other common reactions. Perhaps there still are. But our pheromonal acuity has been dulled, if not lost. How did this happen? Undoubtedly, the culprit was one of our most beautiful achievements: the refinement of vocal language.

Pheromone exchange seems to be what the Native Americans were practicing with plants. They knew something about interaction with Nature that we have unearthed by scientific experimentation only over the last decades. Was there a practical basis for the Cherokee ritual during plant harvesting? What if a plant changed its chemistry in the presence of threatening pheromones? What if the way you behaved with a plant at the time of harvest dictated its efficacy as a medicine or food? Some researchers suggest that this is why the Native Americans used sacred formulas and rituals … such as speaking to plants. For “primitive” people this was likely an innate courtesy based upon gratitude, not unlike the saying of grace at a modern dinner table. Is it not appropriate to speak to the Creator as we gaze upon the countenance of a living plant?


What if the way you behaved with a plant at the time of harvest dictated its efficacy as a medicine or food?








To know a plant well, you must sit with it for as long as it takes to draw its picture. The next time you see that plant in another place, you will encounter an old friend.

—Robert Spotted Horse, A Copperhead Summer
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CHAPTER 2
 The ieces of the Whole

Entering into a study of the plants that grow in your immediate environment is an eye-opening adventure. It is like waking up one morning in the same house where you have been sleeping for years and discovering that someone had long ago invested a lot of thoughtful time and energy into the working parts and interior decoration of that house. Like all the other survival skills, plant study is a fulfilling journey when you have the luxury of learning it at your own leisure, not pressed into it with desperation in a dire situation. So let’s have fun with it. All the forest knowledge that you amass now will be invaluable not only in an emergency but also in the simple joy of “returning” to the wild.

To master plant identification you must first learn how to look at a plant. It is similar to picking apart the components of a symphony. As a child you heard the whole of a composition—a gestalt approach—but as you became aware of different instruments, you learned to recognize them, to single them out. This chapter will teach you to do that with plants—to isolate their anatomical parts, their colors, shapes, textures, and scents. The new words that you will learn comprise a veritable “language of botany.” With this you will learn how to communicate your findings to someone else. More importantly, by knowing this language, you can tap into the wealth of information that botanists have passed down to us through the books they have written.

The academic study of plants is vital for your grasp of primitive skills, for it lays the groundwork for all that will follow. Gather your child to you on a rainy day and nestle up to the table with paper and pencil and put in the time that this chapter asks of you. Later it will reward you many times over as you confront the physical challenges of each individual survival skill.



The Self-Made Botany Book

When I visit a school classroom—and this could be any grade level from second grade to senior year in college—to present a botany program, I guide the students through the making of personal booklets for plant study. They take six unlined sheets of paper and fold them into an eight-and-a-half-inch by five-and-a-half-inch booklet, then at the top of the front cover they write “BOTANY,” and then “WRITTEN AND ILLUSTRATED BY” … and finally their names. Younger children enjoy binding their pages with a piece of yarn. Most of the cover is reserved for a drawing that will purposely be rendered at a later time. (A drawing of what? I don’t tell.) Right away the students have a sense of belonging to this study, because they participate in the making of the booklet. Instead of being on the receiving end of a lesson … they are on the creative end.

Make this booklet for yourself. This chapter will lead you through the process. On the pages of your booklet, draw all the pictures that you encounter here. There is no better way to know the physicality of a thing than to draw a picture of it. Sketching something elevates your eye to new heights of “seeing.” It forces you to examine.

There will be eleven chapters in your self-made book, most of them consuming one page each. Be concise. Make good use of the space on the paper. After all, now that you are a budding botanist who is headed toward using the raw materials that plants offer, you will become more aware of plant products. Take a moment to touch the paper, to remember that this is the flesh of a tree. Our minds know it, but our sensibilities forget. We handle trees everyday: newspapers, books, magazines, tissue, and the biggest pulp product of all—cardboard.

As the students open their self-made books to take notes, I watch to see on which side of the booklet—recto or verso (right or left page of an open book)—their pencils hover. Suggestions are sometimes in order. (Why start off wasting a verso?) I ask them to write these words on the left page at the top of the paper: “An Uneducated Drawing.”
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An Uneducated Drawing

Go outside or visit a potted plant inside. Select a simple plant less than one foot in height, sit down next to it, and get comfortable. Render its portrait inside the front cover of your booklet on the verso page. Work independently in a private space. The purpose of this exercise will be explained at the end of this chapter.
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Creating the Botany Booklet: 
Your First Step on the Path to Know Plants


Botany Booklet Chapter 1—Leaf Shape

On the first recto page inside the booklet, draw the three simple leaf outlines shown below, giving each a leaf stalk so that the leaf ’s base and tip are defined. Make sure that the first leaf is widest closer to the base of the leaf, the second widest in the middle, and the third widest nearer the tip. Label the parts as shown. These leaves differ only by where that widest span is located on the blade.
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Here’s an observation test to see if you’ve been paying attention all these years as you’ve walked past countless species of plants: Which leaf design is most common in your area?

In most parts of North America the first drawing is the correct answer, followed by the second drawing, and then the third. Now let’s give these shapes a name.

Botany, like the other sciences, utilizes Latin for its naming and organization. The Latin word for “eggs” is ova. Because the first drawing reminded a scientist of the silhouette of a hen’s egg, a leaf with its widest part closer to the base is called “ ovate ” (making an adjective out of “ ova ”), which means “egg-shaped.” The second, more symmetrical leaf is called “ elliptical. ” Since the prefix “ob” means “opposite,” the third leaf is called “ obovate ”—its linear symmetry being the opposite of the first.
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There are many more leaf shapes than these. Draw a longer, thinner blade (say five inches long and one inch wide) being careful to have the widest portion closer to the base. This design reminded a scientist of the point of a spear, and so it is called “ lanceolate. ”

Now draw a similar blade but have its widest part nearer the tip. Can you name this?


There are leaves more complicated than these few examples, some with appendages that jut out from the main body of the blade. Each design has its own name. For example, a star-shaped leaf is called “ stellate. ” A heart-shaped leaf is called “ cordate. ”
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At this point it is not necessary for us to learn every shape and its name. You’ll accrue that information over time, learning the names of new shapes as you encounter them outside. For now you can refer to these leaves in more general terms. Calling a leaf “star-shaped” or “heart-shaped” or “arrowhead-shaped” is acceptable; in fact, many plant books written for the layperson use such generalized terminology. But you do need to know what to call those leaf blade appendages and the empty spaces between them. The appendage is a lobe. The space between lobes is a sinus.
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Drawing What Isn’t There

Outside, choose a lobed leaf that faces you and draw everything you see around it in the background. Pay special attention to what you see through each sinus. The resultant drawing should leave a blank white space that perfectly silhouettes your chosen leaf.
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In the field, whenever considering leaf shape (or any other aspect of a plant), always examine several different leaves on the same plant. Make a determination of the ratio of leaf length to width. Is the leaf twice as long as wide? Three times as long as wide? This observation helps you to render an accurate drawing. Such attention to dimension makes the drawing true to its subject.
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A Survey of Leaf Shapes

Go outside and take a walk along a random path to take a survey of any and all plants that have leaves without lobes to see what percentage of these plants have ovate leaves. Do the same for lanceolate, elliptical, and all the other leaf shapes you have learned up to this point. Besides making a record of your natural surroundings, this is a way to introduce a math class to ratios, percentages, graphs, and charts.
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Look again at the base of a leaf. It can flare slowly or abruptly from the leaf stalk. Perhaps it forms the V-notch of a heart. Such a base can be symmetrical or asymmetrical.

The leaf tip has its nuances, too. How do the sides converge toward the tip—abruptly, gradually, or on an S-curve? There are botanical words for all these variations. Any plant ID book will define them for you in its glossary. For now, the generalized descriptions introduced thus far will work nicely.


Botany Booklet Chapter 2—Leaf Margin

All the leaves we have drawn so far have margins (edges) easily sketched with a gliding pencil stroke (complicated only by lobes, if present). That’s because they all possess smooth margins. Draw that first ovate leaf again; but, this time, render its margin jagged like the teeth of a saw. This margin is called “ serrat e” or “ toothed. ” If a leaf has more than one size of tooth, it is double-serrate or double-toothed. Rounded teeth can be crenate or undulate depending on the severity of the curve between the teeth.

A close inspection of a seemingly smooth margin might reveal a fringe of tiny hairs making the margin ciliate.
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A Survey of Margins

Walk again on an arbitrary path and take notes on the numbers of plants with smooth, serrate, and double-serrate leaves to get a feel for their distribution in your area. This time make a bar graph or a pie chart of your findings.
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 Now that you know about the possibilities for lobes and margins, you are ready for a common term used by botanists to describe the simplest leaf shape of all. If a leaf has a smooth margin and no lobes, it is called entire. The first five leaves in your booklet are examples of “entire.”


Botany Booklet Chapter 3—Leaf Attachment

Some leaves have no stalk attaching them to the stem (trunk) or to branching (limbs, twigs). If a leaf emerges directly from the wall of the stem or branch, such a leaf is sessile or stalk-less.
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All leaves we have drawn thus far do have stalks. (We added those stalks simply to help define the base and tip for each leaf.) Such leaves are aptly named “ stalked. ” Leaf stalks (also called “ petioles ”) come in many lengths. This length is noteworthy. In your drawings make the scale of length-of-petiole to the length-of-leaf an accurate one. Use a broken twig as a measuring device. Sometimes a plant produces varying lengths of petioles for leaves positioned at different heights on the stem. Include this in your drawings.
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Note: The word “ stalk ” is often erroneously used in the place of “ stem.” As botanists, we need to know the difference. The stem is the main trunk of a plant. A stalk attaches a bud, leaf, flower, or fruit to a stem or branch.

If a leaf appears to “pinch” the stem, it is called “ clasping. ” Either the blade partially wraps around the stem or the petiole is tube shaped, enclosing the stem like a slitted sleeve.
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Undressing Grass

Find a stem of grass long enough to have several blades (leaves). Choose one blade, pinch it between thumb and finger, and gently pull the clasping part of the leaf stalk away from the stem. Then, to test your “surgical” finesse, slip the clasping sleeve back onto the stem just as you had found it.
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One leaf attachment surprises students when I draw it, but a perfoliate attachment is not rare. When I walk students to a specimen of perfoliate bellwort or boneset, they are twice surprised: once at the structure itself and again that they have been walking past such a unique design without noticing it. Perfoliate comes from the Latin phrase per foliatum (meaning: “through the leaf ”), so named because it looks as though a stalk-less leaf has been impaled by the stem.
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Perfoliate bellwort



A fifth option exists—one that is good to introduce as a think-outside-the-box riddle. Ask your students: “Can anyone visualize a plant that has multiple leaves but no stem?” In a classroom it’s fun to have the students come to the board to draw from their imagination. There are usually a few false starts until someone gets it right. A dandelion might be the best known example.

When leaves emerge directly from the root at ground level with no stem rising from that root, the leaves are called basal. (Not to be confused with the mint named “basil.” In fact, basil is not basal.) A cluster of basal leaves that radiate in all directions is called a basal rosette. An evening primrose, for example, is easy to identify when in flower or in fruit, but to harvest its young root for a wild food, one must learn to identify its first-year basal rosette. Because primrose is a biennial (it lives for two years), its stem develops in the second year.
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A Survey of Attachments

Take a walk outside to determine the most common leaf attachments in your area. Be sure to gently tug on leaves to see if they possess hidden clasping petioles, just as grasses do.



Botany Booklet Chapter 4—Leaf Arrangement

Draw all four types of leaf arrangements shown below. Which is most common in your area?
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A node is a place on a stem (or branch) from which a leaf emerges. Sometimes nodes are swollen, sometimes not. Think of it as a joint of the stem or branch, because zigzagging plants zig or zag at the nodes. Sometimes a node shows nothing remarkable. It is merely the height on the stem associated with its leaf. This term “node” will help us define leaf arrangements.

A plant with opposite leaves (and, therefore, opposite branching) has two leaves per node. Opposite leaves do not necessarily emerge from opposite sides of the stem (180 degrees apart), but they usually do. Alternate leaves show one leaf per node. (This arrangement is most common in the American wild.) Whorled leaves show more than two leaves per node. Basal leaves have no stem.

Knowing the handful of opposite-leaved trees is very useful in the identifying process. This list includes maple, ash, buckeye, viburnum, bladdernut, princess tree (an import spreading prolifically) and all but one of the dogwoods. Opposite-leaved shrubs are more numerous, and there are a great many more opposite-leaved herbs. (Herbs are not merely those flavor enhancers used in your kitchen but any of the green, non-woody plants of forest and field that flower. Many people refer to herbs as “wildflowers” or “weeds.”)
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Though we will explore this in more detail in the chapter on winter botany, be aware that there is a “spiral” theme involved in leaf arrangement (and in many other aspects of plant growth). In other words, alternate-leaved plants do not necessarily alternate their leaves 180 degrees; that is, you don’t find one leaf on the “left” side of the stem (or branch) then the next leaf (at the next node) on the “right.” If you draw parallel stripes longitudinally along the stem through each spot where leaves emerge from the stem (or branch), you might find that the spacing between stripes is 120 degrees or 144 degrees or some other portion of the available 360 degrees.


Each plant species adheres to its own formula, although the measurement can sometimes seem inexact because of natural deviations caused by any number of factors, such as: animal predation, severe weather, or the torque of a stem or branch as it grows. There are plants (birch, basswood, elm) that do alternate leaves in a true left-right alignment (180 degrees) giving their branches a fan-like appearance since all the leaves of one branch are flattened in the same plane.
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Each one of these parallel stripes imagined along the stem is called a “ rank. ” To understand the concept of ranks, consider a plant in the mint family, which grows its leaves in an opposite arrangement. The mint stem is conveniently four-sided, making a square cross-section with four corners. If you were lying on the ground studying a mint at eye-level, let’s call the side of the stem facing you “side A,” the next side to your right is “B,” the side away from you “C,” and the one to your left “D.”

If the lowest pair of opposite leaves (one and two) fan out to either side from stem-sides B and D, looking up the stem to the next node you will likely find the next pair of leaves (three and four) turned 90 degrees from the pair below. One leaf points toward you and one away, these leaves being on stem-sides A and C. The next node has a pair of leaves (five and six) oriented like the first pair on sides B and D. How many ranks are present? With a square stem, the answer is easy: There are four ranks (A, B, C, and D). If this stem were round in cross-section, it would still be four-ranked.
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Looking at leaf arrangements on trees in the spring can be deceptive to the eye, because as buds open, not only do leaves emerge but also new twig tissue emerges. This nascent branch is visible to the eye and ready to elongate, but so early in the growth period you’ll find alternate leaves may be bunched together so as to appear opposite or even whorled. It takes an exacting eye to differentiate it. In spring and early summer look at many different places on the tree to discern leaf arrangement.
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Birch spurs



Some trees (black birch and sweetgum are examples) are prolific producers of dwarf twigs called spurs. Spurs help to fill in the inner space of the tree’s canopy. They are so stunted that a nine-year-old spur might be a half-inch long. With such minute annual growth, imagine how bunched together new leaves can be in the spring. On a birch tree, two new alternate leaves at the end of a spur appear at first glance to be opposite. On a normal branch (not a spur), time will define leaf arrangement as the branch grows and separates neighboring alternate leaves. In high summer it is clear that birch leaves are neatly alternate in a plane since they spiral by 180-degree increments. But on slow-growing spurs, leaves may continue to appear opposite because the dwarf twig cannot adequately separate them.




Botany Booklet Chapter 5—Simple or Compound Leaves

Although I chose not to begin the botany booklet with this chapter, I recommend this as your first anatomical consideration when studying a plant in the wild: Is the plant simple or compound? All of the leaves we have drawn or studied up to this point are simple, meaning each leaf is comprised of one single unit or blade. A compound leaf is composed of multiple blades called leaflets. How does one know if a blade is a leaf or a leaflet?
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Stepping back from a plant to look at its entirety can give a clue. Does the plant appear to group its blades into clusters of a repetitive number? Like poison ivy or clover—both of which usually group in threes. Or are there two consistent numbers? For example, do you see blade groupings in fives … and some sevens … and maybe even nines? This would be common with hickory. Such repetition will catch your eye, and it suggests a plant with compound leaves.


Some leaves have such deep sinuses that they might be evolving into compound leaves, in which case a lobe may one day become a leaflet. Because of the fine line between leaves divided into leaflets and leaves divided into deeply cut lobes, some books lump both types together into a common category called “ divided. ”

There are two types of compound leaves, labeled according to the arrangement of their leaflets. If a compound leaf is somewhat elongated, having its leaflets attached like the filaments of a feather to its quill, that compound leaf is pinnate—after the Latin word “ pinna ” for “feather.” This compound leaf might at first resemble a branch with opposite (or almost opposite) leaves, but one feature negates that supposition: There is a blade at the end of the so-called “branch” and it is alone without a mate. That terminal leaflet is a clue that you are looking at a pinnate compound leaf .

But keep in mind that it is possible for pinnate compound leaves not to possess terminal leaflets, which might have been eaten by animals, or might have fallen off (black walnut trees tend to do this, as shown in the photo section), or, as with the vetches, might be replaced by a tendril curling from the end like a living tentacle in search of a support around which to twine.

There is no distinction as to leaflets being opposite or alternate. You’ll often find both cases on the same pinnate compound leaf. What the leaflets attach to (the extension of the petiole) is called the rachis, which is analogous to the mid-rib vein of a simple leaf. (You will learn about the mid-rib vein in Chapter 6 of the Botany Booklet.)

The other type of compound leaf is palmate, named for its similarity to the human hand. Our fingers radiate from a common spot: the palm. A palmate leaf has leaflets that also connect to a common spot, like the spokes of a rimless wheel, all meeting at the hub. There is no terminal leaflet because the design is radial. When determining if a plant with compound leaves has opposite, alternate, or whorled leaf arrangement, remember to consider the leaves … not the leaflets.
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But what about a plant with three leaflets? Is it pinnate or palmate? Look back at the pictures of poison ivy and clover. Poison ivy is pinnate. Its terminal leaflet stalk (petiolule) is longer than the other leaflet stalks and all three leaflets are somewhat pointing away from the leaf stalk. Clover is palmate, its leaflets more evenly spaced around the 360 degrees of a circle.

One factor tends to confuse students: “Is that a palmate compound leaf I’m looking at, or is it a whorl of leaves attached to a stem?” Generally, the best way to differentiate is to remember that whorls usually come in layers, like the stories of a building. If it is a stem with a whorl of leaves, the stem will likely continue growing up to the next node where another whorl of leaves will form. A compound palmate leaf ’s leaflets are structured like the ribs of an umbrella. That leaf will not add on double- and triple-decker redundant umbrellas. (One exception to this is trillium, with its single-tiered whorl. The helpful clue that defines trillium as a whorl of leaves is the flower that grows above the whorl. Leaves don’t normally sprout flowers, but stems and branches do. Thus, trillium makes a single whorl of three leaves with a flower topping the stem.)

If you are in doubt as to whether a tree or shrub is simple or compound, here’s another point to check. When leaves open in the spring, next spring’s leaf buds are already set and visible on most trees. These buds usually sit just above the present petiole attachment to the branch or stem—in the axil.
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Check for a bud near the base of what you suspect is the compound leaf ’s petiole. If it’s there, the whole complex structure below it is a compound leaf with leaflets. To double-check your assessment, inspect the angle where the leaflet stalk (petiolule) meets the rachis. If, indeed, this is a leaflet of a compound leaf, there will be no bud at this juncture. Leaflet buds do not exist.

If you now have a good grasp of the compound leaf, let’s take it a step further. A plant can be twice compound … or thrice. A twice-compound leaf has its leaflets divided into sub-leaflets.
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Speaking the Language of Plants

This is a good time to close the book and go outside for a plant walk. (If it’s winter, you’ll be limited to the evergreens.) Stop at every herb, tree, weed, wildflower, and shrub to determine first if it is simple or compound. Then make decisions about its leaf shape, margin, attachment, and arrangement by referring to your booklet. You may begin to feel that you have learned a new language … the language of plants. And because you now speak this language, you will see plants more clearly, simply because you know what to look for.



Botany Booklet Chapter 6—Veins

Primitive mosses have no vascular system, which is why they feel sponge-like (to retain water in the exterior maze of their fluffy structure). This fact more often than not gives credence to the adage about moss serving as a direction indicator. Moss generally covers more of the low, north (darker, moister) side of tree trunks, where sunlight (especially in winter) cannot dry out the plant. When, in the course of natural history, plants developed internal conduits for water dispensation, some plants were able to inhabit drier sites, but mosses still follow their old habits.
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Reading Direction from Mosses

Stuff a compass into a pocket, walk into an open well-sun-lit forest, and study the bases of ten different trees spread out over a half-acre. Note which side of each tree has the most prolific growth of moss, both in concentration and height on the trunk. In my area of hickory-oak-maple forests, the majority of those trees adhere to the old adage that moss prefers the north side of a tree. The minority that demonstrate the exception to the rule are affected by shadows from neighboring trees. Check your findings with a compass to see if the adage is helpful in your area. Take students to a different part of the forest and have them read the mosses there to re-determine the four directions.
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These water tubes that we call “veins” start at the roots of vascular plants and travel upward to provide water and dissolved minerals and nutrients to the leaves. There, in conjunction with gases sucked in through pores and with absorbed sunlight, food is manufactured. In trees these up- conduits (the xylem tissue) comprise the outermost woody part of the trunk, the sapwood.
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Down-conduits distribute the leaf-made food (as sap) to all parts of the plant, including the roots. This network of tubes is the phloem. Together with the green cambium layer(s) (which produces new conduit and new sapwood tissue) these down-tubes comprise the inner bark of a tree. It lies just beneath the outer bark.


You will learn later in this book the invaluable contributions that inner bark (or bast) offers to practitioners of primitive skills. Inner bark of certain plants can be made into cordage. Inner bark can also be a source for medicines. Some species of trees are said to produce edible inner bark, but in most cases the practical part to be eaten is the slushy cambium in spring.

These all-important “water pipes” (up-conduits of sapwood) and “sap canals” (down-conduits of inner bark) are the circulatory system of a tree. Due to a tree’s “skin” of outer bark, inner bark tubes are not visible to us, but being so close to the surface of the tree these tubes are somewhat vulnerable. Humans’ careless use with bulldozers, hatchets, nails, ropes, chains, and fence wire can be harmful and even devastating to a living tree. For example, when an uninformed novice camper whacks firewood against a living tree trunk for the purpose of breaking the wood into smaller pieces, he can crush those tubes and kill that side (rank) of the tree.
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These hidden conduits finally do show themselves where they fan out into the leaf in a web-like pattern we call “ venation. ” Veins show up in three basic designs and in combinations of those three. All veins, of course, must enter a leaf blade from the same entrance point at the base (usually the petiole). If they flare outward in the blade, run side by side, then converge again at the leaf tip, they are called “ parallel ” veins. (They are not mathematically parallel … they curve.) Smaller transverse veins might connect these prominent ones making a more complicated picture, but the dominant veins define the pattern as “parallel.” This is one of Nature’s earliest patterns of venation; therefore, plants demonstrating it are very old, as a species.
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Palmate veins fan out from the petiole but they do not converge again. If a palmate-veined leaf is lobed, prominent veins will run out to the tips of the lobes. Within a given lobe the venation might not be palmate. But, again, the leaf ’s vein pattern is determined by the prominent veins of the whole, not by the design seen inside a lobe.


You are most apt to misname a venation when the leaf is compound. Buckeye leaves, for example, are palmate-veined when you remember to consider the whole leaf, not the leaflet. (Each buckeye leaflet shows pinnate veins.)
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The historically more recent and more highly evolved vein pattern is pinnate, shaped like a feather. The central vein that runs from petiole to leaf tip is called the mid-rib vein. The question usually comes up from budding botanists regarding the opposite or alternate arrangement of lateral veins that branch from the mid-rib. Like leaflets, veins are never categorized in that way, as they can exhibit both opposite and alternate arrangements on the same blade.


Botany Booklet Chapter 7—Cross-Section of the Stem

It is not necessary to damage a stem in order to determine its cross-section. Your eyes and fingers can make the assessment. If you see four corners connecting four even sides on the stem, it should be clear that you are looking at a square cross-section. This might mean that the plant is a mint, since all mints have square stems; however, not all square-stemmed plants are mints.

If ever you do have need to actually cut across a stem to see its cross-section, use a very sharp knife on a firm workbench. A dull knife pressing into a stem can crush the tissue and distort your findings. Most plants contain a pith—a water storage compartment at the center of the stem. Piths can be relatively hard, soft, or sometimes hollow. When probing for a pith inside a tree branch, look for it to be darker or lighter than surrounding wood.
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Other cross-section shapes of stems (or petioles, in the case of basal-leafed plants) are shown here. In the wild you will find additional cross-sections, but this list provides a good introduction to the possibilities. The cross-section is simply another observation tool as you accrue plant familiarity. One day in the future you may be in need of a fire-kit on a rainy day. No matter what technique you plan to employ for creating fire, the most challenging part of that kit during inclement weather is dry tinder. Pith material from dead plants might be a life-saver.

Every detail you can learn about a plant furthers your intimacy with that plant. Intimacy makes for indelible knowledge. Knowledge allows use. Use reinforces intimacy. It is a gratifying circle.





Botany Booklet Chapter 8—Hairs

Leaves can be smooth (glabrous) or finely hairy (pubescent) or seriously hairy (hispid). There are even names for the angles at which hairs grow from leaves on specific plants. We’ll simply concentrate on the presence or absence of hairs and their locations on the plant. Some plants have hairs only on one side of the leaf, some with hairs following the veins, others on the petioles or in the axils, and others at specific points along the stem.

Hairs can be a crucial factor in identifying a plant. I have had many beginner students confuse mountain laurel (Kalmia latifolia)—a shrub containing toxins lethal to humans—with sweetleaf (Symplocos tinctoria), a shrub also known as “horse sugar,” which has delicious juices in its leaves. The presence of downy hairs on sweetleaf makes the differentiation easy. This same factor becomes important in distinguishing young milkweed (Asclepias syriaca, edible, hairy) from young dogbane (Apocynum androsaemifolium, dangerously toxic, hairless).
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Proof of Sugar-Manufacturing in Plants

Since we have not yet engaged in field identification of plants, find a plant expert in your neighborhood who can introduce you to sweetleaf (Symplocos tinctoria). Pluck off a leaf and note the downy hairs on the leaf ’s underside. Because these hairs cling stubbornly to the lining of the throat when ingested, fold the leaf several times to hide its hairy side. Chew the leaf only a dozen times to extract the Granny Smith apple flavor before spitting out the hair-infested remains.


[image: Sweetleaf (Symplocos tinctoria)]
Sweetleaf (Symplocos tinctoria)





Botany Booklet Chapter 9—Color

Plants synthesize impressive pigments—even in their non-flowering parts. The striking colors of fall leaves have actually been present throughout the growing season underneath all that green. When chlorophyll leaches out in the fall, a palette of hidden colors is revealed. At this point leaves have become nonfunctional to the deciduous tree, but they may go out in a blaze of glory.


[image: Cranefly orchid]
Cranefly orchid



Look closely at a plant specimen before the autumn change. Most plants show a variety of colors, even in their prime. You simply need to identify their shades and locations so you become adept at recognizing that plant again in another geographic locale. The different shades of green may appear subtle in the early days of your plant education, but in time your eye will learn to distinguish between the multitudes of greens that tint the wild.

You might be surprised to discover a brilliant purple or silver on the underside of a leaf. (As an example, look in winter for cranefly orchid (Tipularia discolor) growing on a shady forest floor.) Such pigments serve as a reflecting shield to give a leaf a double dose of every light ray that passes through it. Or perhaps you will find a plant with outstanding pigments of pink or red or yellow at the nodes, or at the base of the stem, on the petiole, in the veins, or any number of places on the plant. Such colorations are identifying marks.




Botany Booklet Chapter 10—Smell

Olfactory exploration can be one of the most telling probes into the world of Nature. Plant aromas can be both teasing and powerful in a teaching situation. In the brain, the olfactory center and memory vaults are
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On the Trail of Plant Scents




Botany Booklet Chapter 11—Flowers
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An Educated Drawing
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Drawing the Treasure for a Hunt



Making an Accurate Botanical Drawing
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Keying Out Plants
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Keying Out Five Unknown Plants Using a Field Guide
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Comparing the Standing People to Ourselves



	1. Root hairs (acid production, dissolving, absorbing) = tongue, teeth, lips, stomach, small intestines.

	2. Lateral roots (structural stability for uprightness) = feet.

	3. Roots in general as graspers (clutching soil or boulder) = hands and fingers.

	4. Sapwood (swallowing water and dissolved nutrients) = esophagus.

	5. Wood in the trunk and branches of the tree (structural rigidity for uprightness) = bones.

	6. Pith at the core of the wood (water storage, flexibility) = bone marrow.

	7. Inner bark (distribution of food) = blood vessels.

	8. Outer bark (protection)—skin, calluses, hair, nails.

	9. Open wounds in the bark (injury) = cuts and abrasions (consider disease and infection potentials).

	10. Unusual bark formations sealing old wounds = scabs, scars.

	11. Swellings and lumpy growths where insects have invaded to lay eggs = tumors, cysts, cancer.

	12. Branches (as extenders) = arms.

	13. Leaves (the light/shade factor) = eyes tell us which way to go as we weave through a thick forest.

	14. Leaf hairs (protection from insects and prolonged sun exposure) = eyelashes, eyebrows, scalp hair.

	15. Leaf and bark pores (stomates and lenticels)—mouth, nose, bronchial tubes, lungs, skin pores.

	16. Thorns = vocal tones, posturing, hostile or defensive facial expressions, finger-nails, fists.

	17. Flowers = cosmetics, hairstyles, cologne and perfume, courting language.

	18. Fruits, nuts, seeds = embryo.
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