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Introduction



Most of us own woods — or want to own them — for the same reason: we like trees. Whether we’re in our woods to be alone, to enjoy the experience with like-minded souls, to grow timber, to hunt, to enjoy the wildlife and the scenery, or to nurture something beautiful for our children and grandchildren, the underlying reason is the same: trees make us happy.


This book is about how you, the owner, in return for the privilege and joy of owning woodland, can be a good steward of that land, managing the woods so that it will remain vigorous, productive, beautiful, and ecologically healthy for present and future generations. This is sustainable forestry, and it’s what good stewardship is all about.


There’s so much for an owner to do in a woodland. Woodland owners build trails for themselves and brush piles for wildlife, thin trees to make the remaining trees grow faster, prune trees to increase their future value, hunt, cut firewood, picnic, dig ponds, gather mushrooms and Christmas greens, chase salamanders with their grandkids, and on and on. The possibilities are nearly endless.


But at some point in their ownership, most astute woodland owners realize that they need to think on a bigger scale and a longer time frame if they wish to keep their woods healthy so the forest will endure into the future. This begs the question, “How can I tell if my trees and woods are healthy?”


Simple. A healthy woods contains a diversity of plant and animal species working together as a natural forest community. Most of the trees are straight, grow at a good rate, are not marred by deformities or disease, and are not being attacked by insect pests. The few trees that are deformed, dead, or dying are providing essential wildlife habitat, while the forest floor is littered with branches, logs, and low-growing plants that provide additional food and cover for birds, bugs, and beasts. The trees are not overcrowded, and no invasive plants are taking over the forest floor. The woods has the capacity to grow new young trees to take the place of the older trees as they age and die or are harvested.


While the definition of a healthy woods is pretty simple, being able to see if that’s what is happening in your woods takes education, experience, and attentiveness. Some of this knowledge can be developed by woodland owners, but the help of a careful forester and knowledgeable logger will add a level of technical expertise that few woodland owners can match, as well as providing the experience and equipment to complete any major work that needs to be done to maintain a healthy woods.


Foresters and loggers can take a short walk through a strange woods and not only tell you the species, age, and quality of the trees but also recognize the underbrush, deduce the soil type, spot ongoing or potential problems, and tell you what the woods will look like in 20 or 80 years, depending on what actions you, the owner, are prepared to undertake.


This book is intended as an introduction to woodland management. We’ll discuss how trees grow, how to identify what is in your woods now, and what is possible in the future. Then we’ll cover the options for creating the type of forest you want. We’ll discuss what landowners can do on their own, and what a competent forester and logger can do to keep your woods full of healthy trees, bountiful wildlife, and beauty.


The basic principles of sustainable forestry hold true no matter where you live in the country, but the details of applying them on your woodland are site specific and require a high level of local knowledge and experience. This book presents the basics, along with a number of landowner accounts of how they tailored the principles to fit their woods and create sustainable forests.


Understand the basics, and you’ve laid the foundation for a good working relationship with your logger and forester. It’s critical to remember that the landowner makes the decisions and bears the responsibility. The forester and logger are there to help you assess what you have, tell you what you can reasonably expect to accomplish, and then help carry out your decisions. We could call it “the sustainable forestry team.”


We, a landowner (Ann), a logger (Mike), and a forester (Dennis), hope that this book will give you the foundation you need to become a good steward of your woods.





CHAPTER 1
Why Manage Your Woods?



We can ensure that the forests of this world continue to provide an abundant, and hopefully growing, supply of renewable wood to help build and maintain our civilization while at the same time providing an abundant, and hopefully growing, supply of habitat for the thousands of other species that depend on the forest for their survival every day just as much as we do.


— Patrick Moore, in Trees Are the Answer


We rely on forests for two things: environmental services, in the form of filtered water, purified air, wildlife habitat, and beauty; and timber, for everything from homes to toilet paper and hundreds of products in between.


These two things are not, as they might seem, in conflict with each other. That’s because forests rely on disturbance to remain healthy. Before humans arrived on the scene, disturbance arrived naturally in the form of fires from lightning strikes, blowdowns from windstorms, and outbreaks of pests and diseases that thinned overcrowded woods or removed older trees to give young ones a start. Without disturbance, nearly all forests eventually decline.


None of us is anxious to have a fire in our woods, have our trees suffer from diseases and pests, or have a lot of trees blow down in a storm. But we still want healthy woods, so we have to find a way to mimic natural disturbances to maintain forest health. Mimicking natural disturbances by harvesting timber the right way is good for the forest and profitable for the owner, and it supplies a very necessary product. It can accelerate the development of a fully mature woods full of big, beautiful trees, or it can make room for lush wildlife habitat and vigorous young trees.


But there is definitely a right way and a wrong way to manage forests. Here’s a brief journey through the history of our forests and a summary of what we’ve learned along the way, as well as an overview of the challenges we’re now facing.



A Quick Look Back



Soon after Europeans discovered North America, they began to export the native timber —especially massive white pine, tall and strong enough for the masts of English sailing ships. Wood-starved England’s hunger for trees jump-started the American economy long before tobacco and cotton made an impact. Much of the United States’ early wealth was built on timber, and fortunes continued to be made in the lumber industry as cutting of the continent’s original forests began on the East Coast in the mid-1600s, peaked from 1850 through 1900, and tapered off on the West Coast in the late 1900s. Except on the treeless plains, many fine old mansions from coast to coast were not only built with this lumber but also decorated and furnished with the profits from milling and marketing it.


Trees were also the source of the charcoal that powered the nation’s metal-making industries well into the twentieth century. And after the process for converting wood fibers to pulp for paper-making was invented in the 1840s, the pulp industry quickly expanded to become a major consumer of trees.


Exploitation of natural resources without regard for collateral damage or future supplies has been standard human behavior throughout history. As the continent’s original forests were gradually eradicated, no apologies were given or expected. It seemed like a good idea. Not until the best and most accessible timber was nearly gone did people begin to express concern over how they would obtain wood in the future or how wildlife would cope or water supplies stay clean without forests.


By the early 1900s forest acreage in the United States had dropped from the original one billion acres to an all-time low of about 700,000 acres, and most of this comprised small, second-growth trees. Though much of the timber had gone toward thebuilding of homes and fortunes, large numbers of trees —especially in the East—had been regarded as more of a hindrance than a resource and were simply cut down and burned to clear land for agriculture. But as the logging industry worked its way to the West Coast and the end of virgin timber loomed larger on the horizon, awareness of the need to regrow and preserve U.S. forests followed. The pendulum began to swing from exploitation to preservation.


The Forest Preservation Movement


In 1875 the American Forestry Association was organized in Chicago; in 1881 the U.S. Department of Agriculture created a Division of Forestry, which in 1905 became the U.S. Forest Service. In 1891 Congress authorized President Benjamin Harrison to set aside forest reserves on public lands. The Sierra Club was formed in 1892, and in 1900 the Society of American Foresters was founded. For the next 90 years or so, the common goal of government, industry, and concerned private citizens was to protect and preserve forests from natural disasters, though the various parties had different reasons for doing so. The Sierra Club and similar organizations wanted to protect forests from both natural disasters and human exploitation in the name of wilderness preservation, while the government wanted timber reserves to ensure a sufficient and continuous supply of wood for national needs. Industry wanted to reduce forest losses from fire and other disasters so there would be more timber to harvest.


While all parties agreed on making fire suppression a national policy, the rifts between those who opposed cutting any trees and those who relied on logging for their paychecks grew deeper through the 1900s, culminating in very public battles, in the courtroom and on the ground, over the logging of old-growth forests on the West Coast in the 1980s. Remember the spotted owl? Forest Service plans to harvest timber on public lands were increasingly delayed or halted by lawsuits brought by environmental groups, and timber companies were vilified in the national media. As the environmental movement gained traction through the 1970s and beyond, public campaigns urged people to save trees by using less paper and using materials other than lumber for building and furniture.


Good intentions and media campaigns have not had any noticeable effect. Overall demand for wood products has continued to climb. In 2001 the average American used 67 cubic feet of wood; in 2008 that figure climbed to 79 cubic feet, for everything from building supplies to paper, toilet paper, packaging, and ingredients in myriad other products most of us would never guess, such as toothpaste. The country as a whole uses more than 24 billion cubic feet per year. As a species we are very dependent on trees.


Planned Disturbances


As the public clamored for forest preservation in the 1970s, it was becoming clear to forestry and industry professionals that neither total exploitation nor total preservation would keep forests healthy or produce the wood necessary for human needs for the long term. Research and experience were making it increasingly obvious that natural disturbances such as fire, wind, and tree deaths from old age, insects, and disease were essential mechanisms for preserving forest vigor and a diversity of tree species, tree ages, and wildlife habitat. Where those mechanisms were suppressed, well-planned timber harvests and other management could mimic these natural processes and maintain forest ecosystem health.


For example, under natural conditions fires typically occur in dry areas of the western states every few years or so. In these dry, cool regions, decay is slow, and the litter of dead needles, leaves, branches, and logs tends to build up faster than it decomposes. Frequent fires clear the litter and release nutrients back into the soil, but they aren’t intense enough to damage many of the thick-barked trees. But if fire is prevented for many years, then litter levels continue to build until, when a fire does get started, there’s so much fuel that it burns catastrophically hotter and the trees burn, too. As an example, from 1908, when the Federal Forest Fires Emergency Act authorized the Forest Service to spend whatever was necessary to suppress forest fires, until 1978, when the act was repealed and the Forest Service began allowing some fires to burn, so much litter accumulated in so many western forests that the danger of highly destructive fires remains extremely high, and the West continues to have active and dangerous fire seasons.


In 1988, the driest summer on record in the history of Yellowstone National Park, 51 separate fires—42 started by lightning, 9 by humans—burned 36 percent of the park, killing more than 300 large mammals and innumerable trees. Smoky sunsets were seen as far east as Wisconsin, and the $120 million spent to fight the fires, while it saved buildings, didn’t stop the burn. The fires eventually ended even more naturally than they had started, with rain and snow in September.


Though there were other disastrous fires during that time, this burning of a national treasure was the one that really caught the public’s attention. Initially, the fires were considered a disaster, and the result was that the public began to accept the necessity of prescribed burns to maintain many types of forests. Then, as the years went by and Yellowstone recovered from the fire, it became clear that even this fire of epic proportions had been almost entirely beneficial, creating “a mosaic of burns, partial burns, and unburned areas that provided new habitats for plants and animals,” according to the Yellowstone Park website. Tree species such as aspen and lodgepole pine that won’t grow without full sun have regenerated in the park, and wildlife species and diversity have increased.


Natural disturbances such as fires, either large or small, are now recognized as essential to maintaining and reinvigorating many types of forests. Other forest types—for instance, the giant sequoia and redwood stands near the Pacific Coast or some of the forest communities of Appalachia—need centuries without major disturbance to achieve their full potential. But humans still suppress fires in privately owned forests, and few of those now-rare forests that have not had a major natural disturbance for several centuries are healthy: they tend to be overcrowded, with high disease levels and sometimes high levels of insect damage as well. If we want our forests to be as healthy, as tall, and as productive as they can be, it follows that those of us who have the privilege of owning woods also bear the responsibility to manage those woods toward these goals. No one except the owner can do it.
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Though dangerous, fire is one of nature’s primary methods for renewing forest health, vigor, and diversity. The 1988 fire in Yellowstone National Park decimated mature trees, leaving a blackened landscape, but soon vigorous new growth sprouted, creating a more diverse habitat and more food sources for wildlife—which returned in greater numbers and variety than before.



Where We Are Now



Forests offer several other important products and services besides timber. By absorbing and storing carbon dioxide in wood, they significantly reduce the amount of this greenhouse gas in the air. Trees and their root systems are important for maintaining high water quality; the drinking water of more than 180 million people in the United States originates in forests. The leaves and roots of trees protect soil from erosion and filter pollutants from air and water. Forests contain more biological diversity than any other type of habitat, and they’re beautiful. And of all the natural resources we rely on, wood is the most renewable and one of the most versatile; it is simple to process and use, and its proper harvesting improves the ecosystem!


Imagine how different things would be if our forests were gone. First, we’d notice that wildlife populations had plummeted and that the water in many areas needed a lot more treatment to make it fit for human use. There’d be more carbon dioxide and less oxygen in the atmosphere, which would accelerate global warming, and we’d lose the moderating effects of trees on the climate: it would be colder in the winter, hotter in the summer, and windier overall. Our countryside would be a much less beautiful place. But the demand for wood both in the United States and worldwide shows no sign of slowing, and in some areas of the planet the worst has already happened: the forest has disappeared. The most distressing part of this destruction is that it’s not necessary.


As the demand for timber continues to rise with our increasing population and with the need to replace nonrenewable energy resources with renewable ones such as wood, we have an increasing responsibility to grow and harvest timber sustainably. In “Sustainable Forestry in the Balance,” an article by Stephen R. Shifley in the June 2006 Journal of Forestry, the author notes, “The United States is a net importer of wood and has been for roughly 90 years.


As we import wood and wood products we also export to other nations the environmental, economic, and other social consequences.” With a more than ample 2.7 acres of forest per capita in the United States, it is disingenuous to preserve our forests in the name of sustainability by importing unsustainably harvested wood from other countries.




UNITED STATES FOREST STATISTICS


› Total acres of forested land: 751,000,000 (about one-third of the total land area)


› Forested acres owned by nonindustrial private owners (NIPOs): 260,747,000 (totaling 35 percent of all forested land and 62 percent of non-government-owned forested land)


› Number of nonindustrial private forest owners: 10 million


› Size of landholdings: 61 percent of NIPOs own between 1 and 9 acres, which equals just 7.6 percent of privately owned forested land; 34 percent of NIPOs own between 10 and 100 acres, accounting for 40 percent of privately owned forested acreage; 5 percent own 100 to 999 acres, accounting for 39 percent of privately owned forested acreage.


› Species of trees in United States: 800+ (including 82 nonnatives)


› Total timber volume: about 1 trillion cubic feet; growth has exceeded harvest since the 1950s


› Timber mortality from insects, disease, and other natural causes in 2006: 7.8 billion cubic feet (highest level recorded to date)


› Net timber growth in 2006 (total growth minus mortality): 26.7 billion cubic feet


› Timber removal in 2006 (including harvests for lumber, pulp, biomass, firewood, and nonsalable thinning): 15.5 billion cubic feet


› Change in timber volume in 2006 (net growth minus timber removal): +11.2 billion cubic feet


› Probable reasons for increased tree mortality: nonnative insect and disease outbreaks, excessive drought in much of the United States, and overcrowding in forest stands, which leaves them vulnerable to further stresses


Source: Statistics from “Who Owns America’s Forests? Forest Ownership Patterns and Family Forest Highlights from the National Woodland Owner Survey,” U.S. Forest Service publication NRS-INF-06-08 (May 2008) and “Forest Resources of the United States, 2007,” by Brad W. Smith (technical coordinator), U.S. Forest Service General Technical Report WO-78 (2009).





Luckily, the two imperatives of growing ecologically healthy woods and producing enough wood for our own use dovetail nicely. As government, industry, and even parts of the public have begun to recognize this reality, the forestry pendulum has swung back to a sustainable middle ground from the opposite and unsustainable extremes of exploitation and preservation.


We all need the forests to provide us with wood, water filtration, air purification, recreation, and a functioning ecosystem. And the forests, it turns out, need us as well. Human impact on forests has been so great, and human presence in forests has disturbed so many natural processes, that further deterioration will occur without human stewardship. Even if humans disappeared, no longer using forests in any way, in most areas those forests still could not return to their pristine state, due to human introduction of exotic invasive species. Forests now need help, and help can come only through the owners of the forests. Help consists of a number of management practices, including harvesting timber in ways that mimic natural processes. Proper logging techniques can emulate natural disturbance without the risks associated with fire. As an added benefit, using the wood instead of letting it burn limits greenhouse gases added to the atmosphere.


In the 2002 USDA report “Forest Resources of the United States,” the authors note that, while the number and size of trees in the United States continues to increase, “the overall condition of many stands has deteriorated.” Overcrowded, stressed trees are sitting ducks for problems, and, as Shifley notes in his article, “forest management is the only technique we have to be proactive when faced with disturbance by insects, disease, weather, fire, or other undesirable agents of change. The consequence of inactivity is to become victims when faced with these and other inevitable agents of disturbance. Forests are dynamic and so is sustainable management.”


If you still mourn the loss of old-growth timber, realize that the most important thing woodland owners can do to help preserve those rare remnants of healthy old-growth forest that still exist in this country is to grow and harvest quality timber on their own land. The more the demand for timber is filled by trees from our woods, the less pressure there will be to log old growth or to import wood from tropical forests. The United States imports more wood than any other country in the world, though we have the third largest timber resource in the industrialized world (after Russia and Canada). Why? There are two primary reasons: First, large acreages of federally owned forests in the West have been taken out of timber production because of pressure from preservationist groups; second, the majority of U.S. forests in the East are owned by private owners, and not enough of them manage their woods.


The point bears repeating: as owners, we have both an economic need and a moral obligation to manage our woods for sustainability of the ecosystem and of timber production. This book provides the basic information you need to begin sustainably managing your woodlands as a good steward of the forest.



Where We Go from Here



With abandoned agricultural land reverting to forest in some parts of the country and extensive tree planting in many areas, the total forested area of the United States has been slowly rising since the 1920s and now stands at about 751 million acres. Of this total, 44 percent is publicly owned, the majority in western states. Of the privately owned forests in the United States, 62 percent, or 260,747,000 acres, is owned by 10 million private, nonindustrial owners; that is, individuals, families, and groups of friends. Overall, U.S. forests are growing wood at a significantly faster rate than wood is being harvested.


Though our forests are growing more wood than is taken each year by natural disasters and human harvests, there are significant problems that are slowing progress toward the goals of national self-sufficiency in timber and the long-term sustainability of our forests. The most important of these for the small woodland owner are: forest fragmentation and its cascading negative impacts on forest management and local infrastructure and economies; the lack of landowner knowledge about sustainable management; and the damage done by invasive species.


Forest Fragmentation


The biggest obstacle to sustainable forest management in most of the United States is forest fragmentation: too many owners on small acreages. A recent Roper Public Affairs Report for the U.S. Forest Service found that even though most woodland owners are interested in learning how to be good stewards of their woods, information has been scattered and not always easy to find for this very large group, many of whom are first-generation woods owners with no experience. Fortunately, this information deficit is changing rapidly as state government agencies, timber corporations, and woodland owner groups are rapidly adding Internet sites and offering increased numbers of educational events in many regions. But it’s still hard to find a good overview of the basic management issues facing woodland owners and of the tools and techniques for building a healthy woods. We hope this book helps fill that need.


The small size of the average woodland acreage presents another problem. Nearly three-quarters of private woodland owners have less than 100 acres of forest, a dramatic change from ownership patterns of the twentieth century. In previous generations enormous tracts of woodlands were owned by timber companies, making integrated management possible over large areas. Even noncorporate private owners tended on average to own fairly large acreages, often as part of a farm where the owners had been born and raised. But during the past several decades, timber companies have broken up and sold off large parts of their holdings to private owners, in a natural response to rising land prices and lower timber values due to imports.


Increasing demand for wooded acreage is behind the long-term rise in forested land prices, and that, along with generational turnover, has prompted the breaking up of many larger individually owned parcels as well. Few private owners can now afford to buy large acreages of woods. The result has been a wave of new owners with smaller acreages, many of whom are from urban areas and have no familiarity with forests. Many of these, having realized a dream of having their own piece of forest, promptly build a home deep inside their boundaries, well insulated from neighbors.


The first effect of this fragmentation of the forest is on wildlife. While some species can adapt to unnatural openings in the woods that include lawns, dogs, and human activity, others can’t, and they leave.


The second effect of forest fragmentation is that effective forest management over broad areas becomes difficult when there are so many owners with so many different priorities for their woodlands. Getting rid of invasive garlic mustard on your land is not possible unless you can persuade the neighbors to get rid of it on theirs, since the minute you’re done there will be new seeds arriving from next door. Even more of a problem is that no logger can make enough money on an improvement harvest on your 10 acres to pay his bills. Thus you can’t fix your overcrowded woods unless you can cooperate with your neighbors to put together enough acreage to pay a logger—or you pay him to do the job instead of making any money from your timber. With so few owners knowledgeable about woodland management, this can be an impossible job in many neighborhoods.




THE CASE OF THE DISAPPEARING YOUNG FORESTS


Birds and game that depend on young forests for habitat are losing ground as this successional forest stage decreases in area, especially in the eastern United States. Though the Ruffed Grouse Society is naturally most concerned with the decline of young aspen forests, which has resulted in a decline in ruffed grouse populations, its educational materials, landowner assistance programs, and sponsorship of other efforts to improve wildlife habitat encompass all young-forest wildlife species, from woodcock and whitetail deer to nongame species such as whip-poor-wills and golden-winged warblers.


Michael Zagata, chief executive officer of the Ruffed Grouse Society, notes that at least half of the bird species that depend on young forests are now declining in the eastern United States, in lockstep with the decrease in good habitat. In “Placing Wildlife at Risk by Ignoring Ecological Principles,” he warns that the “impending train wreck” for forest wildlife populations can be averted only by active management, “including clear cutting, which leads to a mosaic of age classes or successional stages that create diverse habitats within our public and private forests … forest aging can be a good thing, but, like many things, too much of a good thing can be bad.”





This feeds into the third problem created in part by forest fragmentation: where large owners have been replaced by many small owners who are unwilling to harvest trees, the industry infrastructure begins to disappear. Sawmills can’t get enough wood to saw, loggers and truckers can’t make a living and so their businesses shut down, the local economy suffers, more wood is imported, and knowledgeable landowners who wish to implement sustainable forestry practices can’t get necessary cutting done because there’s no one around to do it.


Ignorance and Disbelief


As a country we continue to suffer from the fallout of the forest-preservation movement. Most people continue to believe that cutting trees is bad and that clear-cutting trees is criminal. We also suffer, as mentioned above, from a lack of accessible, organized, basic information on how to be good stewards of woodlands. We hope that as more sources of information become available they will erode the many misconceptions about good woods stewardship in the public mind. But as Dennis and Mike have found in their professional work, there is still a long way to go.


If you doubt that management creates healthy forests, go out and see it with your own eyes. Woodland owners’ organizations (see the resources at the end of this book) or your state’s department of natural resources in your area can probably arrange for you to visit both unmanaged and managed woodlands and see the difference management makes for wildlife, aesthetics, and sustainability. With the plethora of printed materials now available from so many different sources with so many different agendas—many of them hidden—the only reliable way you can check on their veracity is to go out there and see for yourself!


Invasive Species


One of the nicest things about woods is that they are on a much more leisurely schedule than people. Except in the case of a natural disaster, change happens slowly in woods, so there’s plenty of time—usually years—to observe, think, plan, and carry out your management activities. The one exception to this general rule is when you find invasive species on your land. Then, the faster you act, the better it will be for the woods.


Most forestry professionals will tell you that the biggest threat to the future of U.S. forests is invasive species. Alien insect pests and diseases are killing trees throughout the country, from sudden oak death and Port Orford cedar root disease on the West Coast to redbay ambrosia beetle in the South and emerald ash borer in the Midwest. Invasive plants present a somewhat different problem, taking over the forest floor so aggressively that all other understory vegetation is crowded out and new trees can’t sprout. Garlic mustard, Asian honeysuckle, buckthorn, and, of course, kudzu, “the vine that ate the South,” all have the ability to explode seemingly overnight from being an insignificant patch to becoming the dominant plant in your woods.




WHAT IS AN EXOTIC INVASIVE SPECIES?


An exotic invasive species is generally defined as a nonnative plant, animal, or microorganism that has been introduced into an ecosystem and has no natural enemies or controls and, according to Executive Order 13112, signed by President Bill Clinton on February 3, 1999, “whose introduction does or is likely to cause environmental or economic harm or harm to human health.” We would expand this definition to include native species that become invasive in disturbed environments. Poison ivy is a good example; it’s capable of taking over roadsides and similar areas of disturbed dirt in much of the country.


From the time Europeans landed on this continent, they, and other immigrants and travelers from all over the world, have brought a steady stream of new species, including dandelions, the common earthworm, and the English sparrow. More continue to arrive each year. Fortunately, of the more than 2,200 invasive species listed at the Nature Conservancy’s archived website, www.invasive.org, the average woodlands owner will have to worry about only a few dozen that threaten trees and forest communities in his or her region.





Not all the invasives are aliens from a different ecosystem. For example, forests under stress from overcrowding and drought can suffer from dramatic increases in native insect populations, such as the mountain pine beetle that is now killing swaths of trees in the Rocky Mountains. Human disturbance of natural systems can also make it easy for a native plant to completely dominate a site. A good example in the states around the Great Lakes is the prevalence of prickly ash, a thick-growing thorny shrub, in woods that have been pastured.


If you want your woods still to be woods in a hundred years, learn to identify the invasive species in your region and work to eradicate them or mitigate their effects in your woods. If you do nothing else to manage your woods, that might be enough. (See chapter 6 for more information about control methods.)


Absolutely one of the greatest things about owning woods is that you can satisfy the obligation of stewardship and at the same time have more wildlife, create an aesthetically beautiful place for you and your family, do something tangible and important to preserve our global ecosystem, help your local economy, and make some money from timber or other woods products. Not only can good woods management be a win-win situation for everyone and everything involved, it means you get to spend a lot of time in the woods, messing around with trees. What better deal could you ask for in return for making an investment in learning how to care for your forest?




GOING AND GONE


Native tree species have evolved defenses for native diseases and insects but have no natural defenses for pests imported from other continents. Exotic diseases and pests have had and continue to have a devastating effect on U.S. forests. Here are a few of the worst examples.
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EMERALD ASH BORER
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One of many invasive species now posing a threat to U.S. woodlands, the emerald ash borer was first discovered in this country in Michigan in 2002, probably having hitchhiked in on wood packing material from Asia. The larvae dine on the cambium cells between the bark and wood of ash trees, slowly choking off movement of water and nutrients and ultimately killing the tree. With no known effective treatments and no natural enemies to control EAB, ash trees are now a threatened species in the U.S.







PROFILE
Joe Stehling


› Location: High mountains of New Mexico


› Acreage: 20


› Forest type: Fir/spruce/aspen


Joe and Carol Stehling learned to love the desert during the years Joe served as a systems analyst at the army’s White Sands Missile Range in New Mexico. When he retired from the Army Engineers and returned to the area after 14 years in Germany, the couple bought a home in Las Cruces, intending to spend the rest of their lives there, where the climate is warm enough to garden in February.


Their son, who was living nearby at the time, mentioned one day to his mother that he’d heard of some land up in Angel Fire, a mountain ski resort village, that was for sale, and Carol talked Joe into going up to take a look at it. “All the way up I kept grumbling and telling her we didn’t need to buy any more land,” Joe recalls. “We looked at several properties and then went back home, and 30 minutes later I bought 20 acres. I loved the forest, and I loved the mountains, so I said, let’s do it. Carol’s mother was so shocked, she almost lost her teeth!”


The couple soon began spending less time in the desert and more in their cool mountain forest, eventually enough to make it worthwhile to build a house there. In 2004 they moved there permanently, where the elevation creates a forest and weather pattern closer to what’s found in the northern tier of states than what you’d expect in the American Southwest.


“We’re in the Sangre de Cristo Mountains at the tail end of the Rockies, on silty clay—pretty good soil,” Stehling says. “We’re at 10,100 feet elevation, in the spruce and fir range. The ponderosa pine is below us. We have aspen, Engelmann spruce, corkbark fir, and bristlecone pine. They’re beautiful.”


After retiring from the army, Stehling had time to pursue his interest in horticulture, earning a Master Gardener’s certification from the state and writing articles on various gardening topics for local newsletters and papers. So it was a natural next step to begin looking at what could be done with his trees.


“Since this is a very hazardous area for wildfires, the first thing I did was look into getting the trees thinned and the property cleaned up,” Stehling says. “Fortunately, there was a state program that offered a 50-50 cost share to get the thinning done.” Cleaning up dead and down timber, and thinning and pruning dense forests, significantly reduces the chances of a low-intensity ground fire climbing into the treetops and becoming a high-intensity and uncontrollable crown fire.


In regions where the marketing opportunities are better, landowners can often make a little money on a commercial thinning of their woodlands. But not only is the Stehlings’ property too small to generate enough volume to pay for the expense of the logging, New Mexico suffers from a dearth of timber markets. Quite often landowners have to pay to get needed work done in their woods, and that was certainly the case on the Stehlings’ property.


“We have one post and pole plant about 76 miles away, and a couple of small wood processing plants, and they are overwhelmed,” Stehling notes. “It’s really difficult to get rid of the materials, though the logger did get rid of them in my case. I don’t know what they’re doing now with large volumes of timber. It’s a very sparse market.”


Stehling was able to get the work done because a forester had told him of a commercial thinner working nearby on a similar operation, and he quickly found seven other property owners in his area who were also interested in paying to have their trees thinned, “which made it worthwhile for the logger to stay in the area,” Stehling says.


The state forester Stehling worked with recommended that he not have all the thinning done at once, since this would greatly increase the likelihood of windthrown trees, from the sudden loss of mutual protection. But the grant money was available only for that year and the commercial thinner was in the area only for that time. Stehling found himself in a dilemma. He could get all the thinning done at once and risk blow-downs but save a lot of money, or he could spend a lot more money to have the thinning spaced over several years but with far less chance of wind damage to the trees. Since he did not have unlimited funds or time, Stehling chose to take full advantage of the government cost sharing. And just as the forester said, a couple of years later severe windstorms came through and knocked down about 50 trees on the Stehlings’ property. This has left a lot of cleanup work; they currently have about 27 piles of firewood around the property, made from the downed trees.


On the good side, Stehling wrote a management plan with the help of the state forester and did get his trees thinned. It was an essential first step in being prepared to deal with a wildfire, and it ensured that his trees weren’t susceptible to insects and disease caused by stress from overcrowding. They also had room now to grow straight and quickly.


In the end Stehling reserved 7 acres to thin himself, since he enjoys woods work, he’s handy with a chain saw, and “I didn’t want heavy equipment scarring up those trees.” The commercial thinner working on the rest of the acreage “started off doing a pretty good job, but toward the end—maybe he hired on some new crew members?—he scarred a number of trees and left a number of larger pieces on the ground.”


Fortunately, Stehling was able to hire a logger to help him on the remaining acres for a season, in exchange for giving him the harvested timber to sell. And as the dense areas of his woods have been thinned to healthy levels, Stehling has also been planting more trees in open areas, including limber and white pine, Douglas and white fir, blue spruce, and especially the very slow-growing bristlecone pine. “I love those trees,” Stehling laughs. “I had a neighbor remark that Stehling’s the only guy who will cut down trees and then plant trees that won’t mature for a thousand years.”


During these years Stehling also joined the American Tree Farm System and became active with the New Mexico State Tree Farm Committee, eventually being elected as vice chair. He also serves as a voting member on the New Mexico Forest Stewardship Committee.


But much of his recent efforts have been focused on wildfire preparedness, especially fuel reduction in forests and creating a “zone of defense” around homes and buildings. As president of the Colfax County Coalition of Firewise Communities, a group of six communities that holds monthly meetings to discuss and implement fire mitigation in their area, Stehling was instrumental in applying for and receiving a $300,000 grant to pay for hazardous-fuel cleanup on private lands, and he intends to be busy for some time to come finding contractors and overseeing the work. The Firewise Communities developed the concept of defensible space, which involves creating protective zones around residences to minimize the chances that a fire will take hold of homes.


Stehling takes fire protection very seriously. At his own home he has created a model of defensible space, with no shrubbery around the foundation, fuel such as firewood kept well away, and nearby trees pruned and widely spaced. “The main cause of a fire in a structure that is not in the immediate area of a wildfire is burning embers,” Stehling notes. “They can travel up to a mile or more and start your house on fire. So we have stucco siding and a metal roof.”


On the other hand, many species of wildlife depend on ground litter and dead standing trees for essential habitat, so there is a balance to strike between having a completely tidy forest that minimizes fire danger and one that has enough litter and snags to support the small creatures that depend on them. “I leave a couple of clumps of small-diameter trees, brush piles, down logs, and snags per acre,” Stehling says.


In 2009 Stehling was named the New Mexico Tree Farmer of the Year by the New Mexico Tree Farm Committee, in recognition of his work on his own property and his ongoing and successful efforts to get other property owners educated and involved.


“Was I surprised? Very much so! A little dinky 20-acre plot?” he remarks. “I think part of it was that I’m enthusiastic. I just enjoy the heck out of it. I’m out in the morning about 9 AM, and I come in about 4 PM every day of the summer, and in the winter I’m still out trimming trees or something else. Every time I sit in my La-Z-Boy and look out at my forest, I say, this is God’s country. I love the trees.”








CHAPTER 2
How Forests Grow



The true discovery of a tree is something that comes with the years.


— Donald Culross Peattie,


A Natural History of North American Trees


Understanding trees begins with sunlight. When sunlight hits a leaf, the green chlorophyll in the leaf uses the energy of the light to knock the carbon out of carbon dioxide and combine it with water to create glucose, the sugar that powers all plant growth. That, in a nutshell, is photosynthesis. When there’s no light, whether at night or in deep shade, there’s no photosynthesis and no growth.


Carbon dioxide + water + light energy = glucose + oxygen


6CO2 + 6H2O + light energy = C6H12O6 + 6O2


The leftover oxygen is released to enrich the atmosphere that we all breathe. Since trees are the biggest plants around, they win hands down when it comes to the amount of oxygen released per plant—which is why forests are often called the lungs of the planet—and the amount of carbon dioxide that is taken out of the atmosphere. More trees equals less greenhouse effect.


But without light none of this happens. That’s why every species of green plant on earth is in a constant, silent, slow-moving competition with every one of its neighboring plants to get enough light. If a plant does not get enough light, it dies.



Tree Strategy



In the plant world’s race to reach sunlight, trees won by developing wood. Tree trunks raise tree leaves higher than those of any other plant, and the leaves spread out to suck up most of the sunlight before it gets to plants underneath. The more tightly packed the leaves are in the tree canopy, the denser the shade and the fewer plants that can survive below the tree on the forest floor.


But this creates a problem for the trees themselves. If they’ve shaded out everything beneath their leaves, how will their offspring get enough light to sprout and grow, so that when the big trees get old and die (as they all eventually do), there will be young trees to take their place?


Trees have solved this dilemma in different ways. Some species of trees, such as sugar maple, American beech, and western hemlock, are very efficient with photosynthesis. Like an energy-saving appliance in your house, these shade-tolerant species are able to use much less energy than their peers to do the same job. Shade-tolerant trees can photosynthesize enough even in the shade of their parents to power slow growth for many years, in some cases decades; they begin growing rapidly when the death or removal of the overstory trees bathes them in full sunlight. But if they never get full sunlight, even the most tolerant of species will eventually be irreversibly stunted. Shade-tolerant tree species are generally slow growing but have long lives. The trees in a forest dominated by shade-tolerant species will often be of all ages, since they are continuously reproducing and growing and dying.


Other species are not quite as efficient. For example, black ash can get by for quite a few years in partial shade, but again, it will eventually need a burst of sunlight to power growth to adult size. If these semitolerant trees don’t get sun soon enough in their life span, they lose the ability to grow and are doomed to die slowly or live a stunted existence. Trees that look young by size but old by their wrinkled bark are the ones that didn’t get enough light in time and have lost their chance to amount to much. But if a big tree overhead falls, the saplings still young enough to sprint for the sun leap up to fill the gap in the canopy. These semitolerant species are often faster growers than shade-tolerant trees, and they are also generally long-lived.
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Typically, evenly aged forests are dominated by just one or two shade-intolerant species that sprouted as a group after a major disturbance (a fire, windstorm, disease or insect outbreak, or timber clear-cut) allowed full sun to reach the soil surface.
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An unevenly aged forest is dominated by shade-tolerant trees that are able to sprout and grow without the full sun needed by shade-intolerant species. In this type of woods, the trees will be of all different ages and sizes.


The shade tolerance of some species of trees may vary by region; for example, white pine is considered to be semitolerant in Minnesota but relatively intolerant in New England. The tolerance of individual trees will vary by age and site condition, too. Trees tend to have greater shade tolerance when they are young and when site conditions are better. Trees reaching midlife or growing on poor sites are not as shade tolerant.


Shade-intolerant trees must wait until something destroys a whole swath of big trees, letting full sunlight hit the ground. Before people turned up on the scene, it was fires, windstorms, and disease outbreaks that made the bigger clearings that these species need to reproduce. With acres of big trees down or gone and full sunlight warming the ground, the shade-intolerant species, from aspens to longleaf pine, sprout in massive numbers from seeds, roots, or stumps and race to grow faster than all their siblings. It’s a race because, though there may be enough water, soil nutrients, and light for 60,000 seedling trees in an acre, there’s only enough for a few hundred adults. The saplings that grow fastest and straightest toward the light will win, and the rest will die as they’re shaded out. Shade-intolerant tree species are sprinters: they grow very fast, and many have short lives (for trees). In a forest dominated by these kinds of trees, all the trees will be pretty much the same age, since they all got their start at the same time.




SOFTWOODS VS. HARDWOODS


Trees come in two types: softwoods and hardwoods. The softwoods are the conifers, trees that have needles for leaves and keep them year-round (four exceptions drop all their needles each fall: bald cypress and the three larches—tamarack in the East and western larch and subalpine larch in the West). These trees have no flowers, and the naked seeds are sheltered in cones. Pine, spruce, fir, hemlock, cedar, juniper, sequoia, and redwoods are all conifers. Conifers tend to dominate the forest wherever conditions are harsh, and they are much more common than hardwoods worldwide. Because of the year-round heavy shade cast by conifers and the poor soils they tend to favor, there is little understory growth in a typical conifer forest.


Hardwoods are the broad-leaved trees, and (except in the tropics) they shed their leaves each fall, because the thin leaves are too delicate to survive the winter. But broad leaves are much more efficient at photosynthesis than needles are, so on good soil in a temperate climate, a hardwood tree will outcompete the average conifer. Hardwoods have flowers, though the flowers on many species are so small that few notice them, and their seeds are protected by a nut, fruit, or other covering.
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The wood of hardwoods is structurally different from that of softwoods in ways that are interesting if you’re a botanist or pulp-and-paper chemist. For practical purposes boards from softwoods are usually softer than boards from hardwoods, but there are some hard softwoods, such as fir, and some soft hardwoods, such as willow, so you can’t depend on these classifications.


Foresters and loggers routinely talk about softwoods and hardwoods, so it’s good to know the difference. Shade-tolerant, semitolerant, and shade-intolerant species are found among both hardwoods and softwoods.
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Tree Anatomy



A tree has four basic parts—root, trunk, branch, and leaf—and each part is essential to the tree’s success. Every living cell of each part is built to order on a foundation of one or more of the 15 essential nutrients found in the soil, just as a house is built on a framework of wood, though the species of wood may vary. And each of the four basic parts has an essential role in tree life.


Roots


It’s the job of the roots to obtain from the soil the water, nitrogen, calcium, sulfur, and all the other nutrients a tree needs in addition to the glucose derived from photosynthesis. It’s a big job, and it takes a big network to do it. The root system is more massive than the rest of the tree, but it’s concentrated in the top 18 inches of soil, where the tiny feeder roots that do most of the work of absorption are vulnerable to death by soil compaction, erosion, drought, and lack of food (the litter of dead plants and live soil organisms that feeds the tree).
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The massive root systems of trees are surprisingly shallow, concentrating in the top 18 inches or so of soil, where the highest concentrations of nutrients are found.


In an endless search for nutrients, tree roots entwine with those of their neighbors and form close partnerships with mycorrhizae. These fungi have the essential talent of “fixing” nitrogen, the nutrient needed in the largest quantities by plants, out of the air and changing it in the soil to a chemical form that a tree can use.


Roots also are the anchor that keeps the tree from toppling in high winds, and they store the food energy the tree will need in spring when new twigs and leaves have to be built and spread. Shallow soils, due to rock or high water tables, make it difficult for roots to anchor well. Sites with a lot of windthrown trees may indicate unfavorable soil conditions.


Leaves


Leaves are the factories of the forest, where light is absorbed and photosynthesis happens. Different kinds of trees build different leaves to suit a wide range of climate conditions. Needles, for example, are highly modified leaves whose small size and waxy surface minimize water loss, an essential part of living through long winters when no water moves, or on dry soils or in dry and warm climates, where there’s no water to waste. Hardwoods, on the other hand, lose their leaves in the winter to help them retain moisture.


Branches


Branches exist to place leaves where they can get maximum sun exposure. If a branch is shaded too much by neighbors or by branches higher up the trunk, the tree cuts it off to die. The sun-loving species are quickest to abandon branches, so that pioneer species like red pine are messy trees—lower branches die and break off quickly.
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