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			Introduction 


			Sometimes the actions of a child can inspire you to move mountains—or at least to till a patch of soil.


			I was picking sugar snap peas one Saturday morning in June when my wife, Valerie, returned from errands with our two young daughters in tow. After unharnessing the girls from their car seats, she pointed down to the garden. 


			“Look,” she announced, “Daddy’s picking peas.’’


			In an instant, Alyssa—still at the tender age of 4—tossed her box of cookies to the ground like last year’s toy on Christmas morning.


			“Peas!” she squealed, as she ran full tilt to the garden.


			Tiny fingers wrapped around a pod at the bottom of the trellis, and with a quick tug it was hers. In seconds, she was stuffing fresh green vegetables into her mouth and reaching for more.


			I grabbed a pea pod for my own taste buds. It was crisp and sweet, with a delicate earthy finish—too perfect to resist another. So Alyssa and I both snacked as we plucked the remaining peas—one for the bowl, one for the mouth…two for the bowl, another for the mouth.
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			Fat bumblebees bury their faces in squash blossoms. 


			The choice my daughter made that morning—to toss aside her box of packaged, store-bought cookies for a fistful of organically grown snap peas—stirred my heart. Months earlier she and I had planted the seeds—presoaked overnight and dusted with natural soil organisms. The seeds sprouted like little green corkscrews, then developed leaves and clung with threadlike tendrils to the trellis I had built. We watched as the vines climbed higher and blossomed, finally bearing crisp, green pods. The moment came full circle, as we picked and ate our perfect harvest, fresh from the vine.


			There was no price tag. No bar code. No plastic bag or carbon footprint. No fossil-fuel–consuming drive to the grocery store. And most important, there were no worries about environmental damage or toxic chemicals. The peas were flawless and 100 percent guilt-free.


			As our daughters grew older, Valerie and I strengthened our commitment to organic growing, knowing we were producing healthy food for our children and teaching them life-long lessons. We witnessed paper wasps descend and fly away with garden pests. We watched ladybugs arrive en masse to devour aphids on a Stanley prune plum tree. We handled snakes and toads and worms and giant praying mantises. The backyard became not just a place to grow vegetables but also a thriving ecosystem buzzing with life. Carolina wrens scolded noisily from an overgrown apple tree. Fat bumblebees buried their faces in yellow squash blossoms. And emerald dragonflies buzzed along the pepper plants like tiny Black Hawk helicopters.


			Every plant and animal—from microscopic soil bacteria to bug-eating birds—played a role not only in creating guilt-free peas but also broccoli, pole beans, tomatoes, Swiss chard, jalapeños, Asian greens, fingerling potatoes, and dozens of other vegetables.


			When the harvest came, our bounty was often greater than the refrigerator could hold. So we shared our crops with neighbors, coworkers, family, and friends—all of whom were eager to receive fresh organic tomatoes, cucumbers, zucchini, and greens.


			But that wasn’t enough. I knew I wanted to be a farmer.


			My earliest childhood memories were of visiting my Uncle Joe’s dairy farm in southern New Hampshire, watching the cows cross the street on a warm summer evening. As a teenager staying on my brother-in-law’s family farm in Le Sueur, Minnesota, I marveled at the rows of corn that seemed to reach the horizon in every direction. Later, while working as a produce manager unpacking crates of lettuce, I wondered about the farmers who grew such round and perfect heads.


			So when our daughters left home for college, Valerie and I turned our food-growing hobby into a small-scale agricultural business, never leaving our suburban backyard in southern New England. I shaped gardens into efficient raised beds, equipped with hoops for floating row covers that stretched the season and guarded crops from insects. My wife added beehives to the operation. We built a chicken coop and ordered layer hens. I converted lawn to make room for more raised beds, then cleared space to plant berry bushes and fruit trees.
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			Why Go Organic?


			The best reason for growing organic is that it’s simply healthier for everyone involved—you, your family, farm workers, and customers—thanks to a lack of chemicals and an abundance of nutrients.


			It’s also economical. While organic production takes more time, effort, and understanding at  the onset, sustainable practices can save money in the long run by recycling farm waste and avoiding expensive inputs. And if you’re a USDA certified organic farmer, your crops will command  a higher price.


			The Organic Center, a Washington-based research and education group, lists twelve reasons to go organic. Among them are the following:


			

					
•	Reduces your risk to harmful synthetic pesticides. 


					
•	Avoids unknown genetically engineered food risks.


					
•	Decreases your intake of unnecessary hormones and antibiotics.


					
•	Preserves local crop varieties for future generations.


					
•	Improves water quality and the safety of drinking water. (Chemical pesticides and fertilizers can flow with rainwater into aquifers and rivers.)


			


			Maintains healthy soil. (Organic practices restore nitrogen and nutrients and help sequester carbon to help fight global warming.)


			Certified Organic


			This book describes numerous methods and techniques for building soil, starting plants,  and controlling insects, weeds, and diseases organically. They are all, to the best of my knowledge and research, sound practices. However, this is not a USDA manual for certified organic farming.  Once growers decide to sell farm goods under the “Organic” label, the primary  source for information becomes the National Organic Program (NOP) as administered through a third-party certifying agent. 


			The NOP, via the USDA’s Agricultural Marketing Service, defines organic as “a labeling term that indicates that the food or other agricultural product has been produced through approved methods that integrate cultural, biological, and mechanical practices that foster cycling of resources, promote ecological balance, and conserve biodiversity. Synthetic fertilizers, sewage sludge, irradiation, and genetic engineering may not be used.”


			 Organic gardeners and organic hobby farmers who grow food for their own families may use organic practices as they see fit. However, once farmers sell organic foods, they must adhere to the NOP’s program. Small-scale growers who earn less than $5,000 per year from their organic farming operations are exempt from fees and certification but must adhere to NOP standards and keep records of practices and materials purchased for their farms. For more information, see chapter 10 or visit the website: http://www.ams.usda.gov/AMSv1.0/NOP
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			Grow healthy, delicious scallions and other fresh vegetables without  the use of harmful chemicals; learn how in chapter 5.


			Today, we operate a small-scale farming business on our 1-acre (0.4 ha) suburban plot, selling vegetables to neighbors, coworkers, and friends. We use intensive gardening techniques borrowed from such vegetable-growing gurus as John Jeavons, Eliot Coleman, Dick Raymond, Ed Smith, and the late Bob Thomson. We became members of the Northeast Organic Farming Association, and we attend workshops to hone our growing skills. To supplement our income, we keep a small group of subscribers supplied with fresh groceries all season long, using a Community-Supported Agriculture (CSA) business model.


			It’s not always easy, but it’s enjoyable, profitable, and 100 percent possible. You can do it, too. This book will get you started!


			

					
•	Chapter 1 will help you assess the land you live on to determine whether it meets your plans for organic growing. If you need to lease more land or buy an organic farm, you’ll learn what to look for—factoring in the climate, soil, water, and location.


					
•	Chapter 2 can assist you in selecting the right implements for digging, weeding, seeding, and raking—starting slowly with quality hand tools and determining whether you need to invest in power equipment.


					
•	Chapter 3 will help you understand the importance of organic soil. Cultivating the relationship between plants and underground microbes is the key to successful organic agriculture. You’ll also find information on nutrients, testing your soil, making compost, and planting cover crops.


					
•	Chapter 4 shows you how to develop a farm plan with an organized schedule for growing successive crops all season long. Whether you plan to farm for a growing family or start a small-scale agribusiness, you’ll learn to start your own seeds, schedule crops for production, maximize growing space, and prevent incursion from weeds and pests.


					
•	Chapter 5 covers the best vegetable and herb crops for organic production, with advice on varieties, heirlooms, seed starting, soil requirements, and harvesting.


					
•	Chapter 6 suggests ways to branch out with fruit trees and berries, with advice on choosing varieties, preparing the soil, and dealing with pests and diseases naturally.


					
•	Chapter 7 describes the basics of adding chickens to the farm—for wholesome organic eggs or pastured meat. There are suggestions on the right breeds, tips for raising a flock from day-old chicks, and protecting the birds from predators.


					
•	Chapter 8 will help you add to your organic system with bees or small livestock. Learn the basics involved with keeping honeybees, rabbits, and dairy goats.


					
•	Chapter 9 includes details on marketing your farm-fresh products. Learn what you need to know to sell your goods at restaurants, farmers’ markets, or through a CSA program.


					
•	Chapter 10 covers the things to think about if you want to make a lasting business out of your hobby. Here’s where you’ll learn the basics of crafting a mission statement, setting goals, and creating a budget. You’ll also find information to help you weigh the pros and cons of becoming USDA certified organic.


					
•	Finally, in the “Resources” section at the back of the book, you’ll find information on soil testing, organic certification, local organic farming organizations, publications, and more.


			


			Whether you’re a large-scale gardener or a fledgling organic farmer looking to share the earth’s bounty and earn a second income in the process, it’s time to get started. You’ll eat safer, more nutritious food; learn about the bond between soil organisms and your plants; discover new ways to join the local food movement; and help save the planet—1 acre at a time.


			Dig in.


			Organic Farming: Its Origins and Evolution


			Before the advent of chemical pesticides and synthetic fertilizers, farming was essentially an “organic” operation. Growers kept livestock and recycled their animal wastes to fertilize fields. They conserved their soil, rotated crops, and practiced long-term, sustainable agriculture. However, that all changed dramatically after World War II. Farmers moved away from raising mixed crops and livestock. Thanks to rising market prices, larger machinery, and high-yield varieties, they turned toward large-scale production of grain. Without animal manures, farmers opted for chemical fertilizers. The North American factories once used to produce wartime explosives began churning out synthetic high-nitrogen fertilizers, and the nerve agents developed and stockpiled for warfare led to the production of organophosphate pesticides.


			The organic movement didn’t spring up to confront the use of chemicals overnight. It grew from studies and observations around the world by prominent people on both sides of the organic debate who laid the groundwork.


			Father of Synthetic Fertilizers


			The shift away from natural growing took root in the mid-1800s, when German scientist Justus von Liebig and agronomist Carl Sprengel independently preached the “Law of the Minimum”: that plant growth was limited by whatever single nutrient was lacking in the soil. The science is still used today and is a key part of soil testing and plant health. But the reductionist thinking led to an over-reliance on synthetic nitrogen, phosphorus, and potassium (N-P-K) to feed plants and boost production. For that reason, Liebig is sometimes referred to as the father of the fertilizer industry.


			Advocate for Spiritual Growing


			As chemical fertilizers gained popularity in Europe, scientist, clairvoyant, and philosopher Rudolf Steiner lectured on the importance of balancing animals, plants, and soil in a more holistic approach to farming. His talks in 1924 led to the publication of Spiritual Foundations for the Renewal of Agriculture. Steiner, who advocated an understanding of the spiritual connection to farming and nature, pioneered the biodynamic farming movement.


			Observer from India


			British botanist Sir Albert Howard, an adviser and farming researcher in India from the early 1900s to 1931, observed the healthy relationships among India’s farmers, their animals, and the crops they grew. His books, An Agricultural Testament and The Soil and Health, noted the importance of the farm as an ecosystem and the recycling of compost and animal waste to feed soil organisms and build humus. Howard is often described as the founder of the organic movement, although it wasn’t called organic at the time.


			Spreading Howard’s Word


			Sir Howard inspired the work of British scientist Lady Eve Balfour, who wrote The Living Soil in 1943. Howard’s teachings also helped spark the research of American J. I. Rodale, who was the first in the United States to use the word organic to describe sustainable and natural agriculture in an article in Fact Digest in 1940. Rodale later launched Organic Gardening magazine and established the Rodale Institute in Pennsylvania, which became a prime source of information for the organic farming movement.


			Pesticide Whistle-Blower


			Scientist and author Rachel Carson sounded the alarm on chemical pesticides in 1962 with her groundbreaking book Silent Spring, which illuminated the dangers of DDT and acted as a call to action against the widespread use of chemical pesticides. Environmental concerns about DDT helped turn consumers to the fledgling organic farming movement, whose followers grew steadily in the 1960s and 1970s, increasing the demand for naturally produced pesticide-free food.


			Apples and Alar


			In 1989, a 60 Minutes report on research linking the apple growth-regulator Alar to increased cancer risk sparked a backlash against chemicals in food. Actress Meryl Streep became a famous face for the Alar alert, and growers looked for ways to salvage the reputation of apples, some turning to the label “organic.” At the time, there were only regional organic certification groups with varying standards for defining the term organic. The industry needed national standards.


			Organic Foods Production Act


			In 1990 Congress approved the Organic Foods Production Act “to establish national standards governing the marketing of certain agricultural products as organically produced products; to assure consumers that organically produced products meet a consistent standard; and to facilitate interstate commerce in fresh and processed food that is organically produced.” The program, implemented in 2002, uses independent certifiers to ensure that farmers who call their products organic adhere to sustainable agricultural practices and avoid using chemical pesticides and fertilizers derived from synthetic means or human sewage. Certified organic farmers are also prohibited from using genetically engineered organisms.
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			Whatever your dream farm encompasses—peach grove, poultry farm, or mixed-vegetable market garden—nothing is more important than its location. The right property forms the foundation for everything else you do on a farm. You can tear down small buildings; you can clear and plow fields; you can grade roads and string fences. But features such as clean well water, shelter from prevailing winds, soil that drains well, a southern exposure, and proximity to a population center with potential customers are all attributes that can’t be altered once you settle in and begin farming. So before you even pick up a shovel or place your first seed order, you need to do some research. 


			Assessing Your Own Property


			Dreaming of an organic farm on land you already own? You may be able to make it happen. Just consider some basic information about the property. You might find that the land is perfectly suited to an organic farm, you may need to make a few adjustments to make it work, or you may decide that you’re better off purchasing more suitable land. Start your assessment by asking the same questions you might ponder when scouting a new property:


			

					
•	Is there enough level land with a sunny exposure to provide growing space for all of your vegetables?


					
•	Is the earth beneath your lawn, backyard, or field deep.and loamy? Or is it lean, thin, compacted, and riddled with rocks?


					
•	What is the climate? Is the season long enough to grow the crops you want to produce? Is the seasonal rainfall adequate?


					
•	If you need to irrigate, will there be ample water, either from a public supply or a pond and private wells?


					
•	If you want to farm commercially, are there enough customers living within your geographical area? When you answer this question, consider whether you will farm for yourself, sell to restaurants and farmers’ markets, run a farm stand, or sell CSA (Community-Supported Agriculture) shares to customers who buy a season’s worth of vegetables and to pick up their goods each week. 


					
•	Is the property zoned for agriculture? Can you keep chickens, goats, cows, or other animals? If so, how many can you have? 


					
•	If you want to keep animals, is there enough land to grow hay? Or are there nearby growers who can supply it?


					
•	What kinds of shelters are allowed on your land? Can you have a barn, stable, chicken coop, greenhouse, and storage shed for tools and equipment?


					
•	Is your land safe for growing fruits and vegetables? Has it been contaminated with lead, heavy metals, or other pollutants that will make it difficult to grow and market food?


					
•	Does it border a farm that uses pesticides? If you want to be certified organic, you will need to create buffer areas that stop pesticide drift.


			


			Chances are you already know the answer to some of these questions, but it pays to look at your own property with the same critical eye that you would use on other land. The conditions could be enough to warrant a move.


			Issues beyond the Land


			It’s true that land issues are the primary concerns when looking for an organic farm property. But there are other things to think about, too—the farmhouse, the community, the neighborhood, and your personal preferences. Some things to consider:


			

					
•	Is the farmhouse up to your standards? Many farm homes are older and may need upgrades to heating, electricity, plumbing, and structure. The cost of fixes in the first few years could add significantly to your overall price.


					
•	Is the house’s foundation strong? Does the basement leak? Is the roof in good shape? Hire a good home inspector.


					
•	Are the outbuildings in need of repair? A barn, shed, greenhouse, and any other structures that need work will add to your financial burden.


					
•	Is the property fenced and is the fencing adequate? If you’re keeping livestock on a large piece of land, fencing can become a big expense.


					
•	Does the climate suit you? If it’s snowy and you’re located at the end of a private road, your most valuable piece of equipment may be a four-wheel–drive truck with a plow.


					
•	Beyond irrigation needs, how is the water? Is it potable or are there too many minerals? Have the wells been tainted by fertilizer or chemical runoff? Check municipal water records.


					
•	Is the community to your liking? Consider your proximity to neighbors, shopping, good schools, hospital, and your place of worship.[image: OHFimage254.jpg]




			


			Your land may have everything you need for an organic hobby farm. Check zoning regulations to find out if you can build a chicken coop and raise layer hens.


			Assessing New Property


			One sure way to get information on a piece of farm property is to interview previous owners, who should be able to tell you everything from the approximate date of the first frost to the spot-on location of each submerged boulder in the fields.


			Organic farmer John Mitchell, owner of Heirloom Harvest CSA in Westborough, Massachusetts, says there is no substitute for the information you can glean from a farmer who has worked the land before you. Mitchell leases his farmland from a church parish and says he is fortunate that the previous lessee was also a certified organic farmer. To maintain their certification, organic farmers must keep records of crop rotations, soil tests, and types of fertilizers used, along with information on weeds, pests, and diseases and how each problem encountered during the growing season was solved organically. Such meticulous records are like having a two-way crystal ball that looks into a property’s past and can help you divine its future.


			Even without records, the previous owner should have answers to the following critical questions.


			Is the Acreage Right? 


			This is more a question about you and your ambitions than the actual size of the property. Many new farmers find that too much land turns into too much work. Maybe you should look for 5 acres (2 ha) instead of 20 (8 ha).


			How Was the Land Farmed?


			If the land wasn’t farmed organically and you want to market your produce as organic, you’ll need a three-year transitional period before you can legally advertise your goods as USDA Certified Organic. In addition, land that has been farmed with conventional practices may need cover cropping and repeated applications of manure or compost to eliminate weeds and regenerate the soil microbes that play such a crucial role in sustainable agriculture.
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			When looking at a new piece of land, find out how it was farmed. Repeated use of machinery could mean compacted soils. If chemicals were used to control insects, weeds, or diseases, you will have to farm organically for three years before you can legally call your goods organic.


			Has Anyone Plowed the Land Before?


			A field that has been used for pasture may not have been plowed or renovated. If so, boulders or even ledge may be lurking just beneath the surface. One indication that rocks have already been cleared is the presence of stone walls. The picturesque walls around New England that date back to colonial times were built more out of necessity than for aesthetics. Rocks in the field were lugged to the perimeter and stacked in rows to create those now-scenic walls.


			How Frequently Was the Land Tilled? 


			There are good and bad answers to this question. Land that has been cleared, plowed, and tilled should be relatively free of rocks. But a long history of being worked by farm machinery could mean compacted soil, erosion, and the loss of nutrients and humus. The ideal field is one that has been used in a regular crop rotation, with minimal tilling performed to incorporate cover crops and organic matter into the topsoil.


			Are Any Diseases Lingering in the Soil? 


			Knowing about past diseases will help you prevent them in the future—or could give you pause about whether the land is right for your purpose. For example, one of the worst diseases for a vegetable farmer is clubroot, which affects cabbage, broccoli, cauliflower, mustards, and other Brassicas, severely stunting their growth and even wiping out the crop. Once clubroot is in the soil, its spores can live for a decade. And if it’s in one field, a farmer must clean and disinfect equipment before working another field to prevent the disease from spreading. The bottom line, says Mitchell, “You don’t want soil that has been contaminated with clubroot.”


			What Kinds of Weeds Are Present? 


			Perennial weeds like bindweed, quackgrass, and yellow nutsedge are difficult to eradicate because broken bits of roots and plant material can sprout new weeds. One of the most pernicious of annual weeds, Galinsoga, can spread thousands of seeds that germinate, grow to maturity, and release more seeds in a matter of weeks. If the previous farmer has controlled the weed-seed banks (eliminated weeds before they went to seed), crops will be easier to grow. And if weed-killing cover crops were planted and the fields were mowed around the perimeter to prevent incursions into growing areas, fewer unwanted seeds will be waiting to be raked to the surface where they can germinate.
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			Weeds that go to flower and seed near your vegetable fields can create a nuisance for years to come. But a well-planned meadow garden somewhere on the property will increase diversity and encourage beneficial insects.


			Did the Previous Owner. Sell the Topsoil? 


			I once looked at farm property that had been stripped of its topsoil. The farmer or previous owner had sold the loam from his unused fields to a developer, leaving mostly sandy subsoil with little organic matter. A farm that is missing much of its topsoil would create a serious setback for future farmers, potentially requiring seasons of cover cropping and tons of manure, compost, or other organic matter. Finding out general information on a property is helpful, but a site inspection should reveal more details. 
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			After you’ve received all the information you can get from the previous landowner, public records, and local historians, you can look for more answers online. 


			Creative Ways to Find Farmland


			Want to farm but can’t afford to buy land? One solution may be to hook up with a farmer who wants to sell or lease his land with a creative financing option. Some retiring farmers will offer flexible terms and financing options just to ensure that their properties are passed on to others who want to continue the farm.


			Land Link programs in many states look to pair young and old farmers for just such arrangements. In many instances, a retiring farmer can work with a would-be successor and learn about the operation as the transfer of ownership progresses. (More information is available at the International Farm Transition Network website: www.farmtransition.org)


			Another option is buying land under an agricultural easement. An agricultural easement is a legal restriction voluntarily placed on a piece of farmland or ranch land ensuring that it will never be used for anything but farming. No strip malls, no housing developments.


			Sometimes a farmer will have donated or sold those rights to a conservation land trust. The benefits for farmers are the immediate tax advantages and the long-term comfort of knowing the property will never become a shopping center. The benefit for the community is the preservation of open space.


			New farmers can benefit because once an agricultural easement is in place, the property can only be resold at its agricultural value. That means new farmers can occasionally pick up an old farm or ranch in a pricey location for well below the fair market value. The drawback is there are restrictions on the types of buildings allowed on the property—possibly including the house you want to live in. And, if you decide to resell the property, you’ll be restricted to the agricultural value, too. Buyers generally have to bid on a property and provide a farm plan that demonstrates continued productive use of the land in agriculture.


			Canadian growers who need a place to farm can meet up with landowners to accommodate them via Landshare Canada, www.landsharecanada.com, an online agri-networking website that “brings together people who have a passion for home-grown food.” Users start by logging in and creating a profile. Then they post listings as either growers in a specific area looking for land to farm or as landowners in a specific area who will allow farming on their properties in exchange for maybe a cut of the harvest. The website also has a tutorial, sample legal agreements, blog postings, and maps showing where landowners and farmers want to get growing. 


			To find out about opportunities in your area, contact farm advocates and land conservation groups in local communities. (For additional information, see “Resources”.)


			Gathering Additional Information 


			The previous sections illustrate just a few of the questions that need answers before you invest in an agricultural business. Some of the information, as discussed, is easy to glean from knowledge of your own property or the previous owner’s knowledge of his or her property. But thankfully, when you can’t get the answers you need, you’ll find plenty of reliable sources for information. If the former property owner is no longer available, you may be able to get information from a real-estate agent, local historian, community’s assessor office, or neighboring property owners. If the property was farmed before, state or county agricultural officials should be able to help you learn about its past.


			Going Online


			What do you do if you can’t find the information you need from farmers, neighbors, and others? You can search online.


			For detailed technical reports on a property’s geology, land slope, drainage, average temperature, and rainfall, along with such valuable information as its suitability for crops, consult the national database that has been more than a century in the making. The Natural Resources Conservation Service (NRCS) keeps detailed records on the physical characteristics of land across the United States, updating the information as new reports and surveys are completed. (See “Soil Surveys” for information on how to access the database.)


			According to David Hvizdak, now retired soil scientist for the NRCS, soil surveys began in the late 19th century. Until recently, information was collected and recorded in hardbound reports that were used by farmers when buying or leasing land. Today, the information is posted online, where it can be updated by scientists and used by anyone with a computer and access to the Internet. The depth and accuracy of information has improved with recent onsite land surveys. 


			For farmers, the information will help determine things such as mean temperature, rainfall, length of the growing season, the soil’s capacity to drain or retain water, the depth of the topsoil and subsoil, and whether the land is stony, hilly, or prone to flooding. The survey can help steer you away from land that would be better left unfarmed.


			Testing the Soil


			Ask for the farmer’s record of soil tests to determine whether amendments are needed to increase soil nutrients, improve tilth and structure, or alter the pH (acidity/alkalinity). Also take your own soil samples around the property and send them to a reliable soil-testing laboratory for a thorough analysis. For your produce to be legally certified as organic, the land it came from must have been free from prohibited chemicals and non-organic produce for three years.


			Keeping this in mind, it’s worth checking soil to make sure the land has not been damaged by recent years of chemical farming. You might find residual pesticides, poor quantity of organic material in the soil, erosion, or compacted soil. If the previous farmer used an integrated pest management (IPM) program on the property, the impact should be less severe. In an IPM program, farmers monitor their crops and use physical traps to determine an optimum time for action. Physical barriers, natural pests, and biological controls are used before spraying pesticides. It’s a practice that is more environmentally conscious than repeated chemical sprayings throughout the year.


			These considerations are also important for farmers who are leasing land. Using organic amendments to increase soil fertility can be an expensive investment, often required over a period of years. You should only make such a costly soil investment if you can work out an acceptable long-term lease for the property. Otherwise, all of your hard work might just benefit the next person who rents the property.
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			Soil scientists take samples and make observances, then update the information online after others at the NRCS have approved it.


			Soil Surveys


			The NRCS (Natural Resources Conservation Service) is actively surveying land—visiting sites to view the terrain, observing and documenting soil properties and morphology, and then posting the data online periodically upon undergoing a quality-assurance process by the agency. That makes their online database the most complete and up-to-date source of land information available.


			To get started, visit the NRCS Web Soil Survey home page at websoilsurvey.nrcs.usda.gov, and follow instructions on the page. If you’re more adept at maneuvering a tractor than a computer mouse, the home page contains a help link and instructions to walk you through the basic steps.


			With a little practice you can learn to home in on a particular area that is displayed in a satellite image map on the screen. With tools at the top of the map, you can draw a rectangle or polygon around a block of land and designate that specific property as an “Area of Interest.” Once the land is highlighted on the map, click on tabs to access reports about the property. After completing the exercise and collecting pertinent information, you can save it for future use.


			Canada’s National. Soil Database


			Canadian growers have an online resource for soil information recorded by the Canadian Soil Information Service, CanSIS for short, which operates under the umbrella of Agriculture and Agri-Food Canada. To find soil data, go to. sis.agr.gc.ca/cansis/ and follow the quick link to Soil Maps, then Soils of Canada link. You can view a map, click on the information in a text box in the left margin, and find such attributes as the land’s drainage, surface material (down to 1 yd. [1 m]), and the amount of organic and mineral content. 


			Other links on the page will take you to print maps that have been scanned and uploaded to the website. These maps have areas that are color coded and delineated with numbers, with corresponding information contained in documents that you can download.


			Looking for Water


			One of the most important considerations in locating viable farm property is making sure there’s enough water to keep the crops irrigated and farm animals happy and healthy. It’s a bonus if the property has a pond or river within its boundaries. If it doesn’t have any obvious water sources, find out if there is a well, and ask whether the water supply is reliable year round. Talk to someone in the community’s conservation district or water department about the long-term health of the aquifer. If the area is drought-prone, there may be restrictions on use. Make sure there’s plenty of water available during the summer, when you’ll need it most.


			It’s a good idea to have a second option for water, in case one source fails. If your farm is supplied with public water, you may want to install a private well for irrigating crops. Many communities enforce public watering bans during the summer months, and other communities charge high fees for water use. Check with the cooperative extension office or with other farmers in the area for a reputable well installer who can give you more information and cost estimates.


			In addition to looking at groundwater sources, check the rainfall totals for your region.


			Just as inadequate water can be problematic, too much water can harm the farm—especially when you want to get started with the season in the spring. A low-lying field that’s covered with puddles until June won’t be ready to till, rake out, and prepare for planting until late in the growing season, wasting valuable time. So keep in mind that while land near a rising river may be fertile and flat and provide a steady source of water, a rainy spring and early summer could shorten the growing season.
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			A landowner and conservationist with the NRCS uses a soil probe to take a soil sample on a farm near Iowa City, Iowa. Information from around the country is available at the agency’s website; search for Web Soil Survey. Inset: A soil scientist conducts a soil test on a farmer’s field in Virginia.


			Dealing with Lead Contamination


			Organic farmer John Mitchell, owner of Heirloom Harvest CSA in Westborough, Massachusetts, also recommends testing the soil for the possibility of lead or other potentially harmful materials. Lead and other soil contaminants aren’t confined to urban areas. Land that was used for agriculture before the EPA began banning the most dangerous agricultural chemicals could still be contaminated with toxic materials. Some areas that were used for apple orchards in the early to mid-1900s, for example, could have been repeatedly exposed to lead arsenate, which was widely used as a fruit-tree pesticide.


			Lead remains in the soil for decades and can be harmful in several ways. It’s most likely to contaminate the hands of anyone working in the soil, but it can also be inhaled in dirt and dust that’s kicked up by tools or machinery. Although leafy vegetables can accumulate some amounts of lead, fruiting crops cannot. The most likely way to actually ingest lead is by eating root crops to which small amounts of contaminated soil have clung.


			Most university labs will check for lead content as part of a routine soil test. A natural level of lead in soil is roughly 7 to 20 parts per million (ppm) (7 to 20 mg/kg), but some urban areas with lead contamination may contain more than 1,000 ppm (1,000 mg/kg), most of it in the top few inches. Because lead isn’t easily transmitted from roots to leaves and fruit, you can still grow garden crops in soil with a concentration of less than 300 ppm (300 mg/kg).


			You can make soil safer for growing by adding phosphorous-rich compost or other organic material that will keep plants from taking in lead. Ensuring that soil pH is kept to at least 6.5 or higher will help keep vegetable crops safe.


			Before investing in a property for vegetable farming, it would certainly be worth the time to get a lead test, especially in an urban area or on a site where an old apple orchard once stood.


			Finding the Right Climate


			Climate counts, too. Locating your property’s position on a USDA or Agriculture Canada Plant Hardiness Zone Map will tell you what the regional climate will allow you to grow (without the aid of season-extending greenhouses, high tunnels, or other weather protection). 


			Most seed and plant companies make recommendations based on the latest spring frost dates and average minimum winter temperatures listed on government climate maps. Before trying to grow okra, sweet potatoes, or melons—all of which require hot summers and a long growing season—consult the number of frost-free days to determine whether your season is long enough for vegetables to reach maturity. The average minimum winter temperature for your region will tell you whether cold-sensitive plants such as artichokes, rosemary, or lemongrass can survive outdoors in the winter.


			For those who are buying new property, the maps can help you choose an area suitable for the farm you envision. For instance, if you grew up on a farm in northwestern Pennsylvania, which is located in Zone 6, the map will show you that the Oklahoma Panhandle has close to the same growing season, even though it’s located much farther south. Many factors determine climate, which is why it’s hard to predict without the maps. For example, land along the Pacific Coast in British Columbia can have the same hardiness zone as some areas of Florida. That’s because land near the ocean or another large body of water can stay warmer into the winter. It can also take longer to warm up in the spring, since onshore winds affect temperatures. Elevation also plays a role in temperature, although it’s not always what you think it will be. Read on to find out how the rise and fall of your land may create microclimates.
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			Air drainage is an important consideration. Cold air that trickles downhill can nip young seedlings with a frost.
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			Air drainage is important in the summertime as well as during cold weather. Tomato vines can succumb to midsummer fungal diseases if they aren’t given enough space between rows. Remember, those tiny transplants. will eventually grow into big, bushy plants.


			Understanding Microclimates


			Not only will you have to think about the general climate of the area in which you’ll farm, you’ll also need to understand and account for the effects of microclimates (climates that differ from those of the surrounding areas). Features of the land are responsible for numerous microclimate changes. For example, sometimes lowlands can collect and hold cold air, creating early and late frosts. This is known as lowland chill.


			Have you ever stood at the top of a mountain and looked down at fog blanketing the valley below? It’s an illustration of simple physics: Hot air rises and cold air sinks. And fog in the valley forms because water vapor condenses in the cold air that settles against the ground. You can sometimes see these effects in early fall, when driving through areas with hills and valleys: Trees in the lowest-lying areas show the first foliage colors. That’s because cool air sinks and flows like a slow-moving river downhill, settling into valleys—especially on calm, clear nights. Understanding this downward flow of cool air, called air drainage, will help you take advantage of microclimates caused by physical attributes of the land.


			Farmers who are tending fields at the bottom of a valley might find their plants nipped by an unexpected frost, while plants growing at a higher elevation remain unharmed. Even if you’re not at the bottom of a hill, buildings, hedges, a row of trees, or other physical obstructions can block the streams of cold air. This can be a problem for vegetable gardeners who are stretching the season in spring or fall. Fruit growers, who tend orchards on sloping land, can suffer crop losses when trees on south-facing slopes bloom early after a streak of sunny days, then get hit by a late spring frost. The cold can damage blossoms and reduce fruit set.


			Air drainage isn’t just a desirable thing in fall and spring. During the summer, a good flow of air between rows of tomatoes will help deter fungal diseases, which multiply under warm, moist conditions and stagnant air.


			If you’re buying a piece of property in a northern climate, it pays to make sure the topography provides ample air drainage. If you already own the land and want to take advantage of air drainage, look around your property for obstacles that prohibit airflow. The best time to detect such an impediment is at dawn on a morning when ground fog is apparent. Go to the highest point on your property and take note of spots where the fog collects. Then walk through the fog banks looking for barriers. If there are no obstacles and the fog is moving, make a mental note of its path so you can avoid creating future blockades. When you find an obstacle to air drainage, remove it, create a larger area for the air to collect, or create a different route for the cold air to flow downhill.


			Taming the Wind


			Airflow is good, but too much can be a problem. A large area of flat land without windbreaks can lead to erosion, which is one reason why so much valuable farmland has disappeared. Soil that’s left unplanted or that has been recently plowed or tilled can become airborne under dry, windy conditions. And most of the material that gets picked up and carried away is organic matter or fine silt, both of which help conserve moisture and retain nutrients in. the soil.


			In most of the country, the prevailing wind blows west to east, but storms and other weather patterns can temporarily alter wind direction. Winter winds tend to blow from the northwest, and summer winds from the southwest. Consider the prevailing directions when scouting out a property. To avoid wind erosion, choose a farm site that receives some shelter from the prevailing winds. A ridge, hill, or line of trees can slow down the steady wind. If you’ve already chosen or purchased your site, plant trees and shrubs yourself to disrupt the continuous flow of wind. Just beware of wind funnels, which can occur when prevailing winds are channeled between hills, ridges, buildings, or wooded areas.


			Windbreaks can also come in handy if properties adjacent to yours are or will be used for non-organic farming. To be certified as organic with non-organic farming next door, you’ll need to create buffers between your farming operation and any property that is sprayed with chemicals. You could, for example, plant a windbreak or create a roadway around the perimeter. Keeping a row of trees, some tall grasses, or a meadow between you and your neighbor are a few other ways of creating buffers that will minimize chemical drift. Talk with an organic certifier to generate more ideas.


			The Effects of Slope


			The slope of a property can also enhance the sun’s power. Land that is slightly graded toward the south and southwest catches more direct rays from the sunlight, which warms the earth faster, allowing an earlier planting time. Too much slope, however, will create problems. At a grade of 3 percent or more, some drip irrigation systems don’t perform at their optimum efficiency. And at grades of 5 percent or more, water runoff can be fast enough to cause soil erosion.
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			Take note of the land’s slope when planning your beds. Sunlight collects and warms land that has a grade facing south. But erosion may be a problem if the grade is too steep. Slow erosion by planting in rows that run perpendicular to the slope.


			Prime Farmland


			The NRCS (Natural Resources Conservation Service) classifies prime farmland as “land that has the best combination of physical and chemical characteristics for producing food, feed, forage, fiber, and oilseed crops. It has the right soil properties, growing season, and moisture supply needed to produce sustained high yields of crops in an economic manner if it is treated and managed according to acceptable farming methods.”


			Land that has been classified as prime farmland must meet the following conditions:


			

					
•	It has an adequate and dependable water supply from precipitation or irrigation.


					
•	It has a favorable temperature and growing season.


					
•	It has an acceptable soil pH: (acidity or alkalinity), acceptable content of salt or sodium, and few or no rocks.


					
•	It’s permeable to water and air.


					
•	The land is not excessively eroded or saturated with water for long periods of time, and it doesn’t flood during the growing season.


					
•	The land can’t be built up in an urban area.


			


			Planting Trees for Energy Savings


			Windbreaks or shelterbelts that separate fields can help control erosion by interrupting and reducing the wind speed. In small growing areas, trees should be kept far enough from the growing areas to prevent unwanted shade. Carefully planted windbreaks around your home and buildings can help cut energy costs and create a more comfortable living space, too.


			One energy-saving landscape design is to plant deciduous trees on the south side of your home and evergreens on the north. In summer, when the deciduous trees are covered with leaves, they will shade your home from the hot sun. And during the winter months, when you want the sun to shine in and warm your home, the leafless trees will let the sun through. Meanwhile, the thick evergreens on the north side of your home will keep their foliage all winter long, blocking the icy gales.
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			Since the very first farmers planted grains in the Fertile Crescent 10,000 to 12,000 years ago, mankind has witnessed an evolution in agricultural hardware. Stones were lashed to sticks to make primitive digging tools. Metal was forged into blades for plowing and slicing. Larger equipment harnessed the brawn of horses and oxen. Eventually, the internal combustion engine brought the power of fossil fuels into the farming equation. Today, you’ll find far more specialized tools in the world than there are farmers to use them.


			Choosing and Using the Right Tool


			From clearing land and starting seeds to harvesting, cleaning, and packing produce, the tool and farm-equipment trades have responded to every imaginable task with an array of hand tools, better hand tools, machines that make the hand tools seem archaic, and newer machines that render the old machines obsolete.


			Beyond the tools are structures—greenhouses, cold frames, hoop houses, root cellars, packing sheds, raised beds, trellises, henhouses, barns, pole barns, stables, and storage sheds (to name more than a few). There are also myriad mechanic’s tools for repairing farm machinery as well as carpentry tools for building, fixing, and modifying those many structures just mentioned.


			There’s a balancing act to follow when buying tools for a small-scale organic farm. It’s not complicated, but it meanders delicately between two very sensible rules:


			

					
1.	Always use the right tool for the job. 


					
2.	Never buy a tool that you don’t need.


			


			So how do you figure out which tools you really need and which ones you can covet now and buy later? 


			Start with rule number one: Always use the right tool for the job. Not following this rule will cost you more in the long run. For example, if you use a shovel to pry 90-lb. (40 kg) boulders from a future corn field, the handle is likely to snap off at the fulcrum point, dropping the rock back into its hole with the shovel blade stuck underneath. (Here’s where the fence installer would say, “I told you so.”) Likewise, you wouldn’t use a shovel to unearth potatoes; chances are you’ll slice through some tubers and damage the crop. A digging fork is a much better option. The list goes on.


			To avoid misusing tools—and possibly breaking them, ruining your crops, or injuring yourself—you will need a well-selected array of high-purpose implements that perform all the basic farming functions. Once you have these starter tools, consider each new piece of specialized equipment on its individual merits, carefully weighing the cost against the amount of time and money it will save.


			For small-scale vegetable growers, the basic tasks include digging, moving, and shaping earth; planting; watering; and weeding—with a strong emphasis on digging and weeding. Fortunately, you can perform most of these chores with a reasonable assortment of manual tools. Some are available at hardware stores and mass-market garden centers; others you’ll have to order from specialty catalogs. You might be able to craft or copy a few with your own hands.


			I consider most of the following hand tools as must-have items in my shed. Together, they do 90 percent of my work. While hand tools are not as fast as machinery, the effort I put into using them gives me my daily exercise. (After all, what’s the point of eating healthily if you don’t follow it up with a little exercise?)
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			Small hand weeders and forks are helpful tools for small-scale growers, complementing the array of shovels, rakes, and full-sized hoes used for larger jobs.


			Organics and Hand Tools: Peas in a Pod 


			A synergy forms between manual tools and organic farmers. Hand rakes and shovels don’t consume fossil fuels or pollute the air, and they don’t leak gasoline, diesel fuel, oil, or hydraulic fluid onto the soil. Once you cradle a well-made digging fork or grub hoe in a calloused palm, it becomes an extension of your own arms, hands, body, and mind. I feel a kinship with my hand tools every time they help me strip away sod, carry compost from bins to beds, and smooth out soil to prepare for seeding. I’d be lost without them. Try using hand tools before bolting for the heavy-machinery. You won’t regret it.


			The Diggers


			Shovels, spades, forks, and mattocks do the digging, scooping, and earth-moving chores, shaping the earth for growing and keeping beds in shape for years to come. They are the first tools to reach for when looking to expand your planting area.
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			A good shovel, fork, pick mattock, rake, and hoe will cover most of the basic chores in your small farm or garden. Power equipment will be a time-saver for larger properties.


			Long-Handled Round-Point Shovel


			Long-handled round-point shovels are specifically designed for digging and swinging a load of soil from one side of your body to the other without putting too much strain on your back. The spoon-shaped blade holds a heavy mound of soil, and the handle—usually at least 4 ft. (1.2 m) long—allows leverage for flipping the dirt a short distance. The longer handle also helps when digging a deep hole, providing easy reach with minimum stooping. This tool is well suited for planting fruit trees and blueberry bushes, making raised beds, cutting compacted soil, transferring finished compost into the sifter, and filling those holes after transplanting. It’s one of the most useful small-farm tools you’ll buy.


			It’s always good to have at least one high-quality shovel on hand. Look for one with a 14-gauge forged-steel blade and a sturdy-but-lightweight handle made of ash or fiberglass. This is the tool for heavy jobs, such as digging through new soil that sometimes involves cutting through compacted earth, rocks, and tree roots. Cheaper shovels with thinner pressed-steel blades can loosen on the handle after continued use in hard or rocky soil. I have one high-quality shovel that is sturdy, dependable, and built to last.


			But the good shovel isn’t enough. Whenever it’s time for digging loose soil or piling compost into a wheelbarrow, I often reach for the cheaper shovel with the thinner blade and lightweight fiberglass handle. The price for these lightweight shovels is usually around $10 to $15, and the handles are strong enough for most tasks.


			Wood or fiberglass? Just because a lot of inexpensive shovels have fiberglass handles doesn’t mean that fiberglass is lower in quality. Many well-made shovels have handles made of fiberglass, which is actually stronger than wood.


			Short-Handled Round-Point Shovel


			Short-handled garden shovels have blades that are similar in design but have a smaller shaft (under 2 ft. [60 cm]) with a closed handle in a D or Y (wishbone) shape for easy grasping. As with long-handled shovels, look for heavier-gauge steel, noted by number (14-gauge steel is thicker than 16-gauge). While you might want two or three long-handled shovels around for various jobs, you can almost certainly get by with just one short-handled model. The compact size makes it useful for stepping down and digging straight in front of you with a good grip and firm control. And the short handle makes it handy for loading or unloading soil or compost with a wheelbarrow. While short-handled shovels are handy for working in tighter spaces and small enough to load into a wheelbarrow or garden cart, they require bending or stooping and can be tiring to work with all day.


			Both long- and short-handled shovels can sport specialty blades with serrated edges for cutting through heavy soil and small roots and/or larger steps on the blade’s shoulders that add strength and stability when stepping onto the blade.


			Garden Spade


			Spades differ from shovels in that the handles are almost always shorter (about 3 ft. [1 m] at maximum), and the blades are thinner and flatter. Most spades have straight-edged blades for cutting into soil and digging neat well-shaped holes. They won’t carry much dirt on those flat blades, so they’re not as versatile as round-point shovels. But spades are indispensable when digging in heavy soil. Strong, flat blades with sharp tips cut through sod, penetrate heavy clay, and make quick work of smaller tree roots; shovels are prone to jerking sideways out of your grip in these conditions. (I’m sure you’ll come to know the feeling of stomping down on a shovel’s treads and having the blade twist under your feet as the handle wrenches out of your grip—after striking a stone or root.)


			Spades also do a better job of digging straight lines—for example, when you’re cutting a line along the edge of a bed. And if you’re using plastic mulch to heat up the soil and block out weeds, the spade’s flat blade is perfect for slicing into the soil and tucking in the plastic at the ends and sides.


			For long-lasting usefulness, choose a garden spade with a forged-steel head and sturdy steps. A strong handle and comfortable grip are also important. Less-expensive spades with pressed-steel blades don’t hold a sharp edge for long, and they can flex and bend in heavy soil. Strong steps allow you to insert the blade straight into the soil and step down, letting the weight of your body do most of the work.


			You’ll find numerous variations on the size and shape of a spade’s blade, some of them extremely narrow. The trenching spade and similarly shaped rabbiting spade, which was originally designed for digging rabbits from their burrows, has a long, narrow blade with a rounded point. I find it useful in transplanting—digging small holes and holding plants with their root balls intact during a short walk to a new growing spot. It’s also good for planting through black plastic mulch without ripping wide holes in the material. And when you need to pull dandelions or other deep-rooted weeds, one well-placed plunge of the blade cuts the taproot (the main root from which smaller roots grow) so deeply that it rarely grows back.


			Digging Fork


			Shovels and spades will handle most digging chores, but a digging (or garden) fork will help with more specialized tasks, such as lifting and loosening soil, unearthing root crops without damaging the harvest, busting up soil clumps, and mixing compost, manure, or another organic material into a garden bed. Digging forks usually have four sturdy tines, which are easy to push into compacted ground. The spaces between the tines make this tool ideal for slipping past small stones without twisting or turning away.


			A digging fork has a shorter handle, and its tines are usually shorter, flatter, thicker, and more closely spaced than those of a pitchfork. Pitchforks, hay forks, and manure forks have thin, gently curved tines designed for scooping and tossing a load of lighter material. (Don’t make the mistake of trying to dig into heavy soil with a fork that’s made for tossing hay. You’ll quickly bend the tines.)
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			A digging fork with sturdy tines will break up heavy soil. It’s also good for digging potatoes—without damaging many tubers.


			Broadfork


			When you want to loosen soil without the use of noisy power equipment, reach for the broadfork. It’s an oversized fork with two handles—one on each side—and a wide row of long, sturdy tines in the middle. You push the fork into the ground, step onto the top (between the two handles), and rock the tines deep into the earth (12 in. [30 cm] or more). Then you pull back on the handles an inch or two until “the earth moves.” Rock the fork forward a little, pull it out, and step back 6 in. (15 cm), taking care not to tread on the newly loosened soil. Repeat the process and continue until the bed is finished. Tilling with a broadfork is a low-impact way to let air, water, and organic matter penetrate the soil. Unlike a rotary tiller, which can damage soil structure, kill earthworms, and break up fungal hyphae, a broadfork does the job without damaging the soil ecosystem.


			Pick Mattock


			There are very few digging chores that can’t be handled by a determined farmer with a long-handled shovel and a mattock at his hands. Mattocks, which combine two tools in one—most commonly a pick with a blade—have sturdy wooden or reinforced fiberglass handles (3 to 4 ft. [1 to 1.2 m] long) and heavy solid-steel heads (2½ to 6 lb. [1 to 3 kg]). They’re terrific for digging new beds, peeling back sod, and taming compacted or rocky soil. 


			I like the versatility of a pick mattock, which will penetrate hard-packed soil and loosen it with ease. The pick can work around rocks and undermine the roots of a bush or small tree. The blade side of the tool cuts into the earth and pulls it toward the user, much like a deep-digging heavy-duty hoe—perfect for cutting long trenches to lay irrigation or drainage pipes.


			The heavy head of a mattock can quickly get your heart pounding if you put too much effort into each swing. But if you concentrate on using your muscles to lift the tool, then let the weight of the mattock do the work on the way down—much like swinging a sledgehammer—it’s less exhausting.
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			The trusty pick mattock has a sturdy blade that can cut into heavy soils, dig trenches, break through roots, and loosen compacted, rocky soils.


			Grubbing Hoe


			Halfway between the mattock and an ordinary garden hoe is the grubbing (or grub) hoe. It’s heavier and thicker than the hoe you might use for scraping weeds and digging furrows (it looks like a tool from medieval times). The thickness of the blade allows it to hold a strong, sharp edge that digs and moves earth quickly and efficiently—whether cutting through sod, carving trenches, shaping mounds of soil into raised beds, or busting up hard-packed dirt.


			I find that I actually dig faster and with less effort when using a grubbing hoe instead of a shovel, although the hoe won’t dig as deep a hole. (It also won’t load soil into a wheelbarrow or toss it aside.) This tool also levels the soil like almost no other. With shallow chops, followed by a long dragging motion, the heavy blade shaves off bumps and fills holes, quickly leveling the hard-packed space between raised beds.


			Grub-hoe heads attach to their heavy-duty 5-ft. (1.5-m) -long tapered handles by eyehole and screw and are therefore interchangeable. You’ll find several sizes, starting with 4-in. (10-cm) -wide heads that weigh a little more than 2 lb. (1 kg) and are suited to lighter garden work or narrow trenches. I like a head that’s about 6 in. (15 cm) wide and weighs about 3 lb. (1.5 kg), because it cuts a wider path and moves more soil. (I leave the narrow trenching to my mattock blade.) 


			You’ll also find named variations. The Italian grape hoe has an even heavier blade that’s as big as 8 in. (20.5 cm) wide. A fork hoe, also called a Canterbury hoe, has three prongs instead of a blade and is well suited to busting up sod or pulling out the heavy roots of perennial weeds. It can also rake potatoes out of a hill without too much damage to the tubers.
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			The blade of a grubbing hoe is thicker and heavier than the business end of a weeding hoe. It chops into soil and is ideal for creating raised beds.


			Digging Bar


			The last of my must-have manual digging tools is the often-overlooked and incredibly versatile digging bar. Once you use one for the first time, you’ll wonder how you got by without it for so long. At about $25, a digging bar will quickly pay for itself in shovel handles you don’t have to replace. 


			There are several variations, but my favorite is a 6-ft. (1.8-m) -long solid-steel bar, about 1½ in. (4 cm) in diameter, with a pointed tip on one end and a 2-in. (5-cm) -wide chiseling edge on the other. When I run into large rocks with my mattock, grub hoe, or shovel—and there are plenty of big rocks in southeastern New England—I plunge the pointed end of my digging bar around the perimeter of the rock to judge its size. If it’s movable, I thrust the chisel end of the bar underneath until it catches a ridge. I then push a piece of wood or another rock close to the boulder to use as a fulcrum. With a quick pry (or maybe a few), most 50- to 100-lb. (22.5- to 45-kg) rocks can be shifted and lifted.


			A digging bar is also indispensable for creating pilot holes to pound in stakes, pipes, or posts for trellis netting. In addition, you can wedge the bar beneath the main roots of a small tree or large shrub and wiggle it back and forth to loosen the soil before prying out the stump.


			Easy Does It!


			Don’t throw away a broken shovel. I have a blade that I saved from a shovel that broke many years ago (before I bought a digging bar). I find it useful for scooping compost out of a wheelbarrow and top-dressing crops. It’s also good for stirring compost, perlite, and soil amendments to make potting mixes and for any chore that needs an oversized scoop. A hoe or weeder with a broken handle can be fitted with another wooden handle, or simply cut shorter and turned into a large-bladed hand tool. I have one that I use for hilling potatoes. As I pull up the stalks with one hand, I use the mini-hoe to scoop soil with the other. 


			Easy Does It!


			If you bend a tine on your favorite digging fork, don’t despair. It can be fixed quite easily. Just pound a section of pipe into the ground, deep enough so that it won’t move side to side when you try to shake it. Leave about a foot of the pipe sticking up.


			Insert the bent tine into the top of the pipe and gently pull the digging fork’s handle until the tines are back in line.


			Hand tools


			Sometimes you need to get close to your work, and that calls for using hand tools. There are trowels for transplanting, hand weeders for working between rows, and hand rakes for light work. 


			Trowels 


			Keep several of these handy for transplanting, seeding, scooping fertilizers, and occasionally for squashing a nasty bug. Two big considerations are the size of the blade and ergonomics. Wide blades scoop more soil and make the work go faster, but narrow blades are easier for digging small transplanting holes. A stainless steel blade resists rust, and a comfortable handle is essential when planting on hundred tomato, pepper, and eggplant seedlings.


			Hand Weeders


			Hand weeders come in as many varieties as upright weeders. Tools with small blades are great for tight places. One good choice is the Cape Cod weeder, which has a small teardrop-shaped blade for precision.


			Hand Rakes 


			A small hand rake is sometimes useful for smoothing out areas of soil before direct-seeding, especially on raised beds.


			Other Choices


			I like using a mason’s pointing trowel, which works two jobs: first as a dibble for transplanting small lettuce seedlings and secondly as a weeder, deftly scraping away tiny weeds just below the soil surface.


			The Weeders


			The majority of organic growers will tell you their most tiresome task is weeding. Tools aside, the best method for fighting weeds is a comprehensive strategy that controls the weed seed bank, thereby keeping weed seeds from getting started at all. Mowing the area around beds keeps weed seeds from dispersing onto fields, mulches help smother weeds before they get a foothold, and keeping soil loose and friable makes it easier to pull weeds once they germinate. However, no matter how much you prepare, some dormant seeds will always make their way to the soil’s surface. Once they germinate, you’ll need to deal with them before they develop deep roots and tough stems. An arsenal of weed-eating tools is available to you for fighting this battle—just remember to do your weeding in the early morning so that the weeds shrivel and disappear in the midday sun.


			Basic Hoe


			The ordinary garden hoe is a multi-duty tool that eliminates weeds but also digs, moves earth, shapes beds, and cuts planting furrows in loose soil. Even when confined to the single task of weeding, it has multiple purposes. With light pressure, it scrapes tiny weed-lings from the surface of the soil—without unearthing new seeds to germinate. Add a little muscle, and it cuts deeper to uproot larger weeds. Finally, it can chop the ground and roots around stubborn weeds, then pull them out with a firm tug.


			It’s also useful for shaping raised beds. Standing on one side of a raised bed, use the hoe to reach across and pull up soil from the other side. You can use a steel rake to smooth out the bed later. When you top-dress an unplanted bed with compost, dump a wheelbarrow load in one area and spread it around with a hoe first, then smooth it with a steel rake. Hoes will also help you pile soil around potato plants and cut clean, straight rows through finished beds, allowing you to quickly drop in seeds or transplants.


			Look for a comfortable, well-made hoe, since it’s a tool that you’ll turn to for many tasks. One of the things I require is a handle that’s long enough to accommodate my large frame. (I’m over 6 ft. [1.8 m] tall, and I don’t like tools with short handles that make me bend at the waist.) Before buying a hoe, stand in the store and test it, going through the motions. Make sure the handle is long enough for you to do the job without tiring.


			Although the basic hoe is versatile on its own, there are a number of specialty blades with different features: The triangular hoe, also called a Warren hoe, has a pointed blade that’s ideal for cutting neat furrows. It also picks weeds out of tight spots. Some other specialty hoes are designed to make the chore of weeding more efficient.
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			The versatile garden hoe will move the earth—or if you prefer, it can shape beds and eradicate weeds.


			Collinear Hoe


			This better-built hoe is small, lightweight, and crafted to prevent fatigue, with the blade designed at a sharp angle to the handle so users can stand completely upright, gripping the handle with thumbs up and cutting weeds with a gentle sweeping motion. The collinear hoe is the design of organic farming guru Eliot Coleman, who is also a tool consultant at Johnny’s Selected Seeds.


			The hoe has a thin, narrow 4-in. (10-cm) blade that is easy to control and suited for working through established beds, scratching in and around heads of lettuce, salad greens, garlic, and other delicate vegetables. A larger 6-in. (15-cm) blade is available for wider areas, but it can still be maneuvered into tight places. Another version has a removable blade for easy sharpening. There’s also a hand-sized collinear hoe for close-up work.
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			Hoes with smaller blades, such as the collinear hoe, the diamond hoe, and this small pull hoe, have smaller blades that can be used for weeding close to leaf lettuce and other garden crops.


			Oscillating Hoe


			Call it a hula hoe, a scuffle hoe, an oscillating hoe, a two-way hoe, or a stirrup hoe. Any way you spell it, it’s a great time-saver when weeding. I bought my first oscillating hoe more than twenty years ago, after the late Bob Thomson, former PBS host and author of The New Victory Garden, recommended it. I still have that hoe, and it still works miracles. It has a blade made from a loop of steel that is bent into a D shape. The flat side of the D faces down and is sharpened at both its front and back; the entire loop wobbles back and forth about ¼ in. (6 mm) on its handle, allowing it to remain in contact with the soil whether you push or pull the handle. The result is two-way hoeing that clears open areas quickly and efficiently. Oscillating hoes work best on small weeds, smartly cutting them just below the soil surface.
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			The blade of an oscillating hoe wobbles slightly, enabling it to hold the proper angle to the ground whether you push or pull it across the soil.


			Diamond Hoe


			Yet another improvement on the old-fashioned garden hoe is the diamond hoe, which has a diamond-shaped blade that is sharpened on all four edges. It also has a 6-ft. (1.8-m) -long handle that allows users to stand upright, reducing fatigue.


			The diamond hoe’s four-way cutting edge makes it easy to maneuver, allowing the user to pull, push, and slide sideways—cutting weeds just beneath the surface without moving a lot of soil. Because you face forward when working the hoe, it causes less neck strain. And, of course, it’s devastating on young weeds.


			Wire Weeder


			This precision weeding tool looks so simple you might try to make one yourself. Or you could buy one created by inventor Eliot Coleman, whose design is sold through Johnny’s Selected Seeds (see “Resources” for more information). The tool is essentially a bent piece of wire that’s flattened at the business end, creating a thin blade that slices along the soil around onion plants, carrots, and other closely planted crops. It’s not for hacking through tall thick-growing weeds, but it’s made to do the job in close quarters. There’s also a short-handled version for close-up, down-on-your-knees weeding.


			Wheel Hoe


			This is one of those purchases that you might think about for a while—wheel hoes can cost several hundred dollars, but they make quick work of bigger weeding jobs between row crops. A wheel hoe looks a little like half a bicycle, with handlebars leading to a shaft that has a wheel at the bottom. Behind the wheel is a wide weeding blade, designed like a stirrup hoe. You walk behind the wheel hoe, pushing it along at an angle that cuts weeds just below the soil surface.


			Models vary among manufacturers, with blade sizes ranging from 5 in. (12.5 cm) wide all the way to 18 in. (45 cm) wide. Some models have pneumatic tires while others roll across the soil on a wide metal wheel. There are also attachments for cultivating, digging furrows, and shaping beds.
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			Wheel hoes are a good choice for larger gardens and small farms. Attachments will cut weeds, cultivate the soil, or dispense seeds.


			Tool Care


			Tools left in the sun, wind, and rain won’t last nearly as long as tools that have been well maintained. Here are some tips to make your manual tools perform for years and years:


			

					
•	Put them away. That may sound simple, but it’s easy to leave them lying around. (I’ve done it myself.) Locating a small shed near the garden or fields is perfect. If not, carry the tools back to a garage, barn, or shed, and keep them out of the elements.


					
•	Clean off dirt. Mud and dirt that is caked onto the blades of tools can cause rust. Brush it off before storing tools.


					
•	Clean and oil tools before winter. Brush soil off the blades and file the ends to a working edge (not sharp enough to cut you, but sharp enough to feel an edge). Finally, spray or rub the steel with cooking oil, and hang up the tools—don’t lean them blade-down.


					
•	Wooden handles should be prepped for winter, too. Sand any rough spots and rub with linseed oil.



			


			Seeding Machines


			If your small farm or garden is too big for hand weeding, it might be too big for stooping over to seed by hand as well. Consider a garden seeder, which looks a bit like a wheel hoe. You push it along in front of you, but instead of scraping up weeds, it cuts a furrow and drops seeds in at preset intervals. Models vary, but there’s usually a hopper with a disc that has holes or slots to dispense seeds one by one. Also look for a handy row marker, which extends from the unit to scratch a groove in the soil at a preset distance. You follow the groove as you put down your next row.


			Seeders are fairly inexpensive, starting at about $100, and can save considerable time—especially for farmers with long, straight rows. At least one model is sold as an attachment to a wheel hoe.


			Another type of seeding machine is a stab seeder, which looks like a 3-ft. (1-m) section of pipe that’s pointed on one end with a trigger attachment on the side. You plunge the pointed end into the soil, pull the trigger to drop a seed, and move on. Stab seeders are useful for sowing larger seeds like corn, squash, and beans. They can also be used for transplanting seedlings, especially through black plastic mulch.
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			A lawn spreader can be used to spread minerals, limestone, and granular fertilizers or to sow cover crops.


			Other Essentials


			Rakes, wheelbarrows, and other cleanup tools have myriad uses beyond season-ending cleanup tasks. Rakes spread compost or mulch, scratch rocks out of delicate planting areas, and remove weeds and sod from newly turned soil. Wheelbarrows and garden carts tote debris to the compost bin and carry compost back to the planting areas. And small hand tools are a necessity for working on raised beds.


			Metal Rake


			The metal rake is one of the organic grower’s key tools—simple in design but useful in multiple ways. When used with the tines down, it pulls rocks, sticks, leaves, and clumps of sod out of the soil. It also drags wide patches of loose soil into mounds for raised beds. And it can flatten the tops of mounded earth to create level planting areas where seeds receive an even distribution of water and sunlight. When flipped over (tines up), a metal rake will smooth a seedbed to finish it for black plastic mulch or the delicate job of sowing carrots, greens, or mesclun seeds.


			Road/stone metal rakes, which connect to the handle at the center of the rake’s business end, are best for smoothing soil but aren’t as strong as bow rakes, which connect via a steel bow that ties each end of the rake to its handle. The bow is a sturdier connection, but it can get in the way of smoothing out a seedbed when you’re using the rake in its upside-down position (tines up).


			With either version, I prefer lightweight fiberglass handles for my metal rakes—the longer the better. I can’t think of a time when I’ve ever stressed a rake handle to the breaking point, and the lighter weight of a fiberglass handle makes using the tool easier. The extra length lets me stand upright and work the rake at any angle almost parallel with or nearly perpendicular to the soil, teasing out small rocks before sowing carrots or salad greens. A long handle also lets me stoop low and reach farther when smoothing out a wide planting bed.


			Another handy thing about metal rakes is that you can improvise your own attachments to make straight, even rows for sowing beans, beets, and other direct-seed vegetables. Here’s how: Buy a section of stiff PVC tubing that’s just wide enough to fit tightly over the tines of your rake. Cut sections of the tubing into lengths that are an inch or two longer than the tines. Push the tubing onto the tines at 4-, 6-, or 8-in. (10-, 15-, or 20-cm) intervals, depending on the distance you want between your crops. When finished, the tubing should stick out an inch or two beyond the other tines on the rake. Drag the rake down the center of your prepped planting area, and sow seeds in the grooves left behind. You may need to run a triangular hoe through the grooves to plant larger seeds like beans, but the marked rows will be evenly spaced.


			Wheelbarrow


			I get a lot of use from my wheelbarrow. No matter what task I’m tackling, I invariably load up the wheelbarrow with all the tools, supplies, fertilizers, compost, manure, buckets, and even seedlings that I’ll need. 


			I’ve learned that not all wheelbarrows are created equal. In my opinion, the best choice is a 6-cu.-ft. wheelbarrow with sturdy handles, a pneumatic tire, and a deep bucket made of heavy-duty steel. Buckets that hold only 4 cu. ft. are just too small for most organic farm chores, and the price difference for a larger wheelbarrow is only $10 to $15—it’s well worth the extra money.


			Although the newer lightweight plastic buckets are enticing, I prefer the metal ones. My wheelbarrows carry boulders and firewood just as frequently as they tote bales of straw. And no matter what the advertising says about the “tough poly tub,” I don’t trust it to hold up to a dropped boulder, tossed pieces of oak firewood, or other heavy debris—especially in below-freezing weather. (I’m speaking from experience: I have a large two-wheel model with a plastic tub. The extra wheel is great for added stability, but the tub now has some strips of duct tape where the plastic has cracked after just two seasons.)


			If you’re living in a warm climate and you want a large-capacity wheelbarrow for carrying wood chips, brush, yard debris, and other lightweight materials, a poly tub will do the trick. But make sure you have a metal one handy for heavier jobs—especially during winter weather.
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			Wheelbarrows are handy for carrying compost, mixing a potting medium, or just carrying an assortment of tools.


			Make Your Wheelbarrow Last


			Steel wheelbarrows can develop rusty buckets if water is allowed to collect. Prevent water from pooling in your wheelbarrow by storing it indoors. If there’s no room for indoor storage, stand it on its nose with the handles propped against a shed, fence, compost bin, or other structure.


			If you’re working on a project that will last for several days, keep your tools in the wheelbarrow and wheel it indoors, where it will be ready for use again. Don’t leave a wheelbarrow filled with soil or compost standing outside for days or weeks; rain will collect in the barrel and turn the soil to mud, causing the bucket to rust.


			Garden Cart


			Large-capacity garden carts are also great for moving lightweight supplies and planting material to and from the fields. The old-style garden cart with plywood sides, bicycle tires, and a handle made from tubular steel is perfectly functional, but it has some flashier competition these days. New four-wheeled carts built like oversized kids’ wagons have fat pneumatic tires, a sturdy ergonomic handle, and steel-mesh sides that fold down and lock into position for carrying bulky loads. One big advantage that garden carts have over wheelbarrows is that the load stays fairly level when you’re carrying it. (When you lift a wheelbarrow, you tilt the payload forward, and contents can bounce around or topple.)
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			Garden carts are handy for moving lightweight materials or for carrying seedlings to the planting area and crops back to the cleaning station.


			Bigger Tools


			Most small-scale organic farmers face a bigger battle than rain, wind, insects, weeds, and fungal diseases: Their foremost enemy is time. And to save time, it’s often necessary to spend serious money for motorized tools that help them finish work faster and more easily.


			All these purchases should be weighed carefully, since they can be big investments. Consult with other farmers and growers at farmers’ markets for advice, and keep in mind that you can rent some tools to try them out before you buy them. Buying well-maintained secondhand machinery is another option that will keep prices down. (But, as with all things, beware of purchasing someone else’s problems.) Also consider that machinery comes with costs beyond the original price tag—maintenance, gasoline, repairs, and so on. And you’ll need a shed or barn to safely store your motorized tools.


			As with manual tools for the small organic farm, motorized tools should cover the basics first. So before you rush out to buy a tractor with attachments for every farm task you can think of, look to buy some entry-level tools—a heavy-duty rotary tiller, a mower, or a gas-powered weed-whacker. 


			Rotary Tiller


			One of the first motorized tools that many small-scale organic farmers and market gardeners choose is a rotary tiller. It cuts new beds, churns through hard-packed soil, and turns lawn and meadows into vegetable-ready growing areas. Tillers fall into three basic categories: small garden tillers, medium front-tine tillers, and rear-tine tillers.


			Small Garden Tillers


			With two-cycle engines, these tillers buzz like mosquitoes, and they shred through the top 2 to 3 in. (5 to 8 cm) of soil. I own one of these, and I use it to mix compost and integrate organic matter into topsoil. But I try to run it slowly, and I’m careful not to use it too frequently. At full speed, the blades spin quickly and can pulverize soil and leave it looking like finely milled powder—damaging the structure created by soil organisms.


			Medium Front-Tine Tillers


			With handles at the rear and circular blades in the front, these tillers usually have about a 3- to 5-horsepower engine. They cut deep into the soil, but they can wrench your shoulders when they hit roots, rocks, and other underground debris. If you’re tilling any sizable plot of land, you will quickly tire of your front-tine tiller.


			Rear-Tine Tillers 


			Although these tillers can be small and are made for home use, they are generally larger and more productive than front-tine models. If your farm has any size to it, or if you’re considering expanding operations in the near future, you’re better off spending money on a rear-tine tiller that is built to last. Below are some features to consider.


			Powerful Engine. Rear-tine tillers typically have at least a 5-horsepower engine. For heavy farm use, an 8-horsepower engine might be a better option. If you’re considering a smaller tiller, an industrial/commercial engine is more durable and less likely to break down under heavy use.


			Tine Rotation. Rear-tine tillers are built with tines that move either in forward direction (Standard Rotating Tines), reverse direction (Counter-Rotating Tines), or have settings that allow you to operate the machine with tines that move either backward or forward (Dual Rotating Tines). The forward rotation keeps tines moving in the same direction as the wheels, kicking out rocks and smoothing the bed. Tines moving counter-rotationally (in reverse as the tiller moves forward) cut into sod and dig deep into the soil to mix in cover crops or organic matter. But counter-rotating tines can present a serious safety hazard in walk-behind tillers.


			If the tines get snagged on an underground object when they are rotating in reverse, the tiller can lurch back toward you, possibly catching your feet or legs. If you’re working along a fence or building, the tiller could pin you against the structure. Forward-rotating tines may not dig in as aggressively, but they are much safer because the tiller will pull away from you if the blades become stuck on an underground object.


			Adjustable Tilling Depth. A bar in the back of the tiller will set the tilling depth. Make sure your tiller adjusts for deep or shallow settings. Shallow tilling is desirable when stripping sod or turning organic matter into the top few inches of soil. A deeper setting is handy for creating a new bed (after stripping the sod). It will also pull up small rocks and incorporate organic matter deeper into the soil.


			Adjustable Handle. A handle that adjusts up or down to the user’s height will make the tiller operation safer and more comfortable, and one that swings left or right will allow you to work the tiller from its side and prepare beds without having to walk on them. This isn’t just a cosmetic consideration—stepping on freshly tilled, fluffed-up soil can compress the soil and destroy its structure.
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			Rear-tine rotary tillers clear the land for a new planting area or mix cover crops into the soil. 


			More Land = Bigger Tools


			Growers who are looking to tame more than an acre or two of farmland may set their eyes on bigger and more expensive machinery. But they’ll have decisions to ponder before making such a large investment as a compact or full-size farm tractor. Heavy-duty motorized equipment can create sizable debt—sometimes too big for a fledgling small-scale farmer to handle. Consider the following before purchasing a tractor or other major farm tool.


			Return on Investment. Think about how long it will take to pay back the expense. Will the savings in time and effort be worth the purchase? (Don’t forget to calculate the cost of repairs, maintenance, and fuel.)


			Risk of Injury. Buying and using heavy motorized equipment carries with it the increased risk of injury. Make sure you understand how to use the equipment and that you read and follow all instructions and safety precautions. 


			Used Equipment. Purchasing used equipment is a cost-saving option, but caution is important here, too. In the case of a tractor, a used piece of equipment won’t do you any good if it’s broken when you need it most. There’s nothing more frustrating than beginning one job with a short window—such as prepping a field when the soil is dry and planting time is at hand—only to find that the equipment is broken and the repairman busy for the next two weeks. 


			However, if you’re mechanically inclined and you have the workshop space, you may want to pick up a secondhand tractor. Make sure it’s a make and model that will still have parts available if you need to perform repairs. The good news is tractors aren’t used every day, and well-maintained machines will last for decades, so a twenty-year-old tractor may have plenty of quality life ahead of it.


			There are garden tractors, subcompact tractors, compact tractors, and full-sized tractors, many of them with a wide range of attachments for tasks as varied as baling hay, cultivating row crops, chipping brush, and digging fence postholes.


			It’s a good idea to make a list of all the work on the farm that you expect a tractor will help you accomplish and talk over the options with a reputable tractor dealer. Also ask a dealer about used tractors; some may have reliable used equipment to sell.


			If you do choose a small tractor and are planning to use it for multiple tasks, look for a three-point hitch and PTO (power takeoff)—features that allow versatility in attachments. The three-point hitch has three connecting points from tractor to attachment, with one link above and two below in a triangle. The three-point hitch is the standard in farm tractors, allowing hydraulics on the lower attachments to lift the equipment up and down. There are four categories/sizes of three-point hitches for different sized tractors: 0, I, II, and III. Make sure your attachments fit your tractor’s hitch.


			The PTO is a shaft that couples with the attachment to provide power from the tractor. It’s what makes a posthole auger turn, a wood chipper chip, and a tiller’s blades rotate. It’s also one of the most frequent causes of serious farm injuries, usually from items of clothing that become entangled in an exposed shaft.


			Two-Wheeled Tractor


			A less-expensive but still versatile option for small-scale farmers is a walk-behind tractor, also called a two-wheeled tractor. Walk-behind tractors look like the handlebars and engine section of a large rear-tine rotary tiller, but they hook up to multiple attachments, from snowblowers and plows to seeders, tillers, mowers, and even wood chippers. Not only are the engine sections smaller and less expensive than a ride-on tractor, you can also add attachments as you expand your operation.


			

				[image: OHFimage228.jpg]

			


			


			You can save money by purchasing a second-hand rotary tiller or tractor. Just make sure the equipment is in good condition and won’t break down when you need it most.


			Sprayers


			Organic growers don’t rely on pesticides to solve all their garden problems, but sprayers are still useful for foliar feeds, compost tea, and well-timed and sometimes necessary organic pest controls.


			Pressure Sprayers 


			When spraying organic controls, I like to use the smallest container possible because I don’t want to mix up any more than I need. That means my 1-gal. sprayer gets the most action (sometimes only half-filled).


			A sprayer should have a strap to help you carry it, a pump to provide internal pressure, a relief valve, and a wand with a trigger and adjustable nozzle (from stream to fine mist). Brass wands and nozzles are more durable than plastic nozzles.


			For larger areas, consider a backpack sprayer, which will keep both hands free. Most hold 3 to 4 gal. Many models have a hand lever on the side to pump the sprayer and build pressure without removing the backpack. Try a few on and choose a size that’s best suited for your farm or garden, keeping in mind that the larger-capacity sprayers will be heavier when full.


			Some liquids—like fish-emulsion fertilizers and compost tea—can contain particles that will clog the nozzle of a pressure sprayer. They may be better applied with a hose sprayer or watering can.
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