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Chapter 1




Where We Came From and Where We Are






	Where We Came From


	Developing Definitions and Standards


	What Does “Organic” Mean  for Orchardists?







People have grown tree fruit crops throughout the world for thousands of years. Production systems have ranged from harvesting fruit from wild trees to sophisticated, highly managed orchards in which the fruit is harvested by robots. Within that range, each fruit grower can find a niche that is comfortable and meets his or her needs. This chapter provides insight into the evolution of farming methods, particularly as they relate to the organic production of orchard crops.




Where We Came From


Before 1900, virtually all food was grown by what today we would call “organic” methods. Farms were small and often integrated crops and livestock. Labor requirements were high, and a typical farmer could feed only a small number of people. During the early 1900s, products of the industrial revolution began spilling over into agriculture. Tractors and combines reduced labor needs and made large, specialized farms possible.


The development of modern agriculture accelerated after World War I as new technology was transferred from military to civilian use. Synthetic, petroleum-based nitrogen fertilizers were discovered in the 1800s, but the production methods used for munitions explosives made large-scale manufacture of synthetic fertilizers feasible and profitable. Research on chemical weapons helped in the development of synthetic pesticides. Advances in plant breeding led to the creation of high-yielding hybrid crops that flourished in heavily fertilized monocultures.


In 1945, the Mexican government began research and educational programs directed at becoming self-sufficient in food production in the face of a rapidly growing population. These efforts, funded largely by U.S. philanthropic organizations, were highly successful. Within 11 years, Mexico was self-sufficient in wheat production; 8 years later they were a significant wheat exporter. Government and agricultural industry policies and goals emphasized developing hybrid crop varieties, synthetic pesticides, and fertilizers, and increasing mechanization. These practices rapidly spread around the world, fueling what came to be called the “green revolution.”


Many people benefited from the green revolution, particularly those in less developed countries, where populations were rising rapidly and hunger was all too common. In developed countries, modern agricultural practices spurred enormous economic growth. With fewer farmers and farm workers required to feed the population, people were able to pursue education, vocational training, and business opportunities. Huge agribusinesses and food companies thrived, spurring more employment and wealth.


A few voices of warning could be heard, however, against the onrush of agricultural development. In the early 1900s, soil scientist Franklin H. King emphasized the impacts of soil chemistry on fertility and crop yields and wrote about traditional Oriental farming practices that had produced sustainable crops for millennia. From 1909 to 1924, Sir Albert Howard (sometimes called the father of organic farming) served as a British agricultural advisor in India. Although he went to India to teach modern agricultural methods, he came to appreciate and improve upon traditional Indian agricultural practices, such as composting. His 1940 book, An Agricultural Testament, served as an early organic agricultural text.




Worldwide Research


In the 1920s, Austrian-born philosopher Rudolf Steiner began teaching an integrated approach to farming that came to be called biodynamic agriculture. His approach emphasized the integration and harmony among soils, crops, and animals. Steiner’s recommended practices included the use of composts, manures, and herbal preparations, with the goal of creating farms that were holistic, self-nourishing organisms. Today we refer to such practices as system or ecological approaches, and they are at the forefront of organic research.


Building on Sir Albert’s teachings, Lady Eve Balfour began the Haughley Experiment in England in 1939 to test the claims of organic farming advocates and fill in the gaps in knowledge of how such systems worked. This remarkably well-designed ecological experiment was conducted on farm-scale plantings. The experiments included three side-by-side sections of land, each large enough to operate a full farm rotation. The study examined the food chains involved on a farm — soil, plant, animal, and back to the soil through many crop successions and generations of plants and animals. The goal, according to Lady Balfour, was to determine “interdependences between soil, plant and animal, and also any cumulative effects could manifest.” Lady Balfour described her work in the book The Living Soil, which helped lead to the formation of the organic advocacy group The Soil Association in the United Kingdom.


Japanese microbiologist and plant pathologist Masanobu Fukuoka turned from “scientific agriculture” to “natural farming,” which he considered went one step further than organic practices. Growing cover crops, mulching with native vegetation, not using tillage, and integrating crops and livestock were among his recommended practices. His books One Straw Revolution (1978) and The Natural Way of Farming (1985) are classic texts in the organic movement.


In the United States, J. I. Rodale became convinced of the truth and importance of the work done by Sir Albert and Lady Balfour and began publishing Organic Farming and Gardening magazine. In 1947, the Soil and Health Foundation was established and became the forerunner to the Rodale Institute. Among other things, Rodale emphasized building natural soil fertility after nitrogen fertilizers became unavailable during World War II, when ammonium supplies were diverted from agriculture to munitions.






Rodale, the Champion for Organic


J. I. Rodale was known for his missionary-like zeal in promoting organic agriculture. In 1954, Rodale wrote, “Organics is not a fad. It has been a long-established practice — much more firmly grounded than the current chemical flair. Present agricultural practices are leading us downhill.”







Turning Point


Perhaps the key turning point in the organic movement came in 1962 with the publication of Silent Spring by Rachel Carson. Educated in marine biology and zoology at Woods Hole Marine Biological Laboratory and Johns Hopkins University, Carson served as a scientist and writer for the U.S. Fish and Wildlife Service. Following World War II, she became concerned about the overuse and misuse of pesticides and spoke out against pesticide practices that she believed were threatening all life by destroying the ecosystems to which we belong.


Carson did what all of the organic advocates could not do by reaching out to everyone, everywhere. People who had never heard of organic agriculture and who had never been on a farm suddenly became vitally concerned with food safety and agricultural practices that protected the environment. Rather just than a small number of farmers and gardeners, people around the world became environmental advocates. Here was born the widespread demand for commercially available organic produce, meats, and dairy products. Without that demand for organic farm products by consumers, organic production and research, as we know them today, would not exist.




Milestones and Growing Pains


J. I. Rodale’s son, Bob, and Bob’s wife, Ardath, carried on his work and founded the Rodale Institute. Bob Rodale’s impassioned testimony before the U.S. Congress helped convince lawmakers to include funds for regenerative agriculture in the 1985 Farm Bill. Unwilling to adopt the term “organic,” however, the U.S. Department of Agriculture coined the name “low-input sustainable agriculture” which was known by the acronym LISA.


One of the few things that mainstream scientists and organic farmers at the time agreed on was that we hated the name, which was flawed and misleading. At that time, however, many mainstream farmers and agricultural scientists still considered organic farming to be pseudoscience and were put off by some organic advocates’ inclusion of mysticism, astrology, and spiritualism as key components of organic production. In a few years, “low-input sustainable agriculture” became simply “sustainable agriculture.”


Farmers and researchers made many advances as they developed more sustainable practices. Initially, we looked for ways to reduce pesticide use and develop “softer” pesticides. The more we learned, however, the more we discovered that our tried and true method of reducing research to a single question and a few variables did not explain much of what was taking place on a farm. During the past 25 years, we have learned to recognize the intricate relationships between plants and their environments. In the 1980s, most fruit researchers worked alone or with a small number of like-minded colleagues on narrowly focused projects. Today we work in teams that include horticulturists, breeders, entomologists, weed specialists, soil scientists, and, very importantly, private fruit growers.


In particular, we are discovering what organic advocates have taught for a century. Plant health is absolutely dependent upon healthy, chemically balanced, and biologically active soil. In turn, healthy soils require healthy, diverse populations of plants, insects, and other invertebrates, and microorganisms.




Developing Definitions  and Standards


Although we were making progress in developing more sustainable production systems, the organic movement was hindered by confusion over just what the term “organic” meant. Without uniform food production and handling standards, consumers were unsure whether the “organic” food that they were buying at premium prices was any safer than conventionally produced food. Organic growers were also hindered by not knowing what practices and materials were or were not acceptable. Grassroots efforts produced many regional definitions and standards related to organic farming, which only added to the confusion and frustration. They did, however, spur national demand for uniform standards.




The National Organic Program (NOP)


The Organic Food Production Act of 1990 required the U.S. Department of Agriculture to develop uniform standards for the production and handling of food products marketed as organic. Despite an initially tumultuous period of confusion and distrust, representatives from the organic movement, commercial farmers, government specialists, lawmakers, and scientists worked together to create the National Organic Program (NOP). The NOP became law in October 2002. According to the law:


This national program will facilitate domestic and international marketing of fresh and processed food that is organically produced and assure consumers that such products meet consistent, uniform standards. This program establishes national standards for the production and handling of organically produced products, including a National List of substances approved for and prohibited from use in organic production and handling. This final rule establishes a national-level accreditation program to be administered by AMS [U.S. Department of Agriculture Agricultural Marketing Service] for state officials and private persons who want to be accredited as certifying agents. Under the program, certifying agents will certify production and handling operations in compliance with the requirements of this regulation and initiate compliance actions to enforce program requirements.


Three key provisions of the NOP are:




	
1. Food producers and processors who wish to market their goods under an organic label must be certified.


	
2. A program was established to certify agencies in the United States for domestic food production and abroad for producers and processors wishing to market organic food in the United States.


	
3. Producers were provided with lists of materials and practices that they could and could not use.







The NOP was a huge step forward for the organic movement. Consumers could be confident that food labeled organic was actually being produced using environmentally safe practices. Sales for legitimate organic producers benefited because unscrupulous individuals could no longer market food as organic when it had actually been produced using toxic chemicals and environmentally damaging practices. Furthermore, growers and food processors finally had specific production guidelines to follow.




Organic Materials Review Institute (OMRI)


More work was, and still is, needed to shape organic guidelines. The Organic Foods Production Act of 1990 required the Secretary of Agriculture to establish a National List of Allowed and Prohibited Substances for organic producers. While helpful, the original list, which was amended many times, was generic. For example, under allowed substances, the list included insecticidal soaps, but it did not specify what an insecticidal soap was or which soaps could be used in organic production. Likewise, the microbial insecticide Bacillus thuringiensis (Bt) would be allowed as a natural product, although certain formulations might contain prohibited inert materials.


The nonprofit Organic Materials Review Institute (OMRI) (see Resources) began in 1997 to address some of these shortcomings. According to their website, the OMRI “provides organic certifiers, growers, manufacturers, and suppliers an independent review of products intended for use in certified organic production, handling, and processing. . . . When companies apply, OMRI reviews their products against the National Organic Standards. Acceptable products are OMRI Listed and appear on the OMRI Products List. OMRI also provides subscribers and certifiers guidance on the acceptability of various material inputs in general under the National Organic Program.” Other enterprises similar to OMRI are now carrying on similar activities.


Recently, for example, the OMRI website listed 14 approved insecticidal soaps and 20 Bacillus thuringiensis products by brand and product name. Such a list makes selecting a product much easier for food producers and certifiers.






For More Information


Complete information on the National Organic Program, including a list of certifiers and the list of allowed and prohibited synthetic materials, is available on the USDA Agricultural Marketing Service website (see Resources).







The Canadian Perspective


A similar organic certification program exists in Canada, based on the Canadian Standard for Organic Agriculture that was first approved in 1999. The “Organic Production Systems General Principles and Management Standards for Canada” and the “Permitted Substances List” were first published in 2006 and are available online (see Resources).


In 2009, Canada implemented the Organic Products Regulation to regulate the certification of organic products. Also in 2009, the Canadian and U.S. governments agreed that their national organic programs would be equivalent, with a few exceptions. For more information on Canadian organic certification, contact your provincial Ministry of Agriculture.


In this book, we will refer to the National Organic Program or NOP. For Canadian readers, interpret this as the Canadian organic program and refer to the appropriate regulations and approved substances and practices lists. In general, the two programs are quite similar.




Certification


Before you can market fruit as organic, you must first be certified by the agency responsible for your location. Depending on where you live, certification programs are administered by state departments of agriculture, provincial offices, grower organizations, and/or private companies.


Certification is required only when you market fruit under the organic label and when your annual sales total a certain amount. Home fruit growers are free to use whatever cultural practices they wish. If you want to produce fruit organically, however, commercial organic standards provide an extremely valuable resource and can serve as a starting point for developing or improving your orchard.




What Does “Organic” Mean  for Orchardists?


Unlike currently popular terms such as “ecofriendly,” “low-spray,” and “grown naturally,” “organic” has a specific, legal definition when applied to commercially grown fruits and other produce. The national lists of allowed and permitted substances are only a first step, however. Likewise, the OMRI’s and other testing organizations’ lists of approved soil amendments, pesticides, and the like are valuable, but more is needed.


Growing fruit organically goes far beyond simply using certain fertilizers or pesticides. As conventional orchardists began transitioning to organic production in the 1990s, a standard practice was to substitute “softer” organic pesticides for conventional materials. Little else in the orchards changed, and as you might predict, the results were not often great. The substitution approach alone failed to recognize that farms were miniature, yet highly complex, ecosystems. Focusing only on controlling codling moth, for example, can kill off predatory insects and mites that normally keep mites or aphids under control. Suddenly, you have many serious pests instead of one as natural control systems in the orchard are disrupted.


Another example of creating problems is overusing sulfur as a fungicide to control fruit diseases. While sulfur can effectively control some diseases, it is toxic to insects and mites. Again, overuse or use at the wrong time can disrupt natural controls and create serious pest problems.


One of the greatest challenges in organic fruit production is weed management. With very few herbicides available to organic orchardists, extensive cultivation became the rule for many growers. In one fruit growers’ guide from the 1980s, the author recommended rototilling at least 12 times each growing season. In this case also, the results were predictable. Soil erosion and compaction increased. Soil organic matter declined, as did populations of beneficial micro- and macroorganisms. Tree health and fruit yields also declined.




Looking at the Entire Farm Ecosystem


To successfully grow tree fruits using organic methods, you must have an entirely different viewpoint and approach than do commercial growers who rely on industrial fertilizers and pesticides. Instead of focusing on one practice or problem at a time, you must consider the entire farm ecosystem and how everything in that system interacts.


For example, in place of tillage I might choose to plant a permanent crop of grass in the alleys between the trees and apply bark mulch around the trees in the rows. In this case, annual weeds become less troublesome, but perennial quack grass and thistles flourish under the mulch. With the grass competing for nutrients, the trees grow poorly and produce reduced yields of small, poor-quality fruit. Being weakened, the trees become more susceptible to pests. Some pests that pupate in the soil under the trees, such as oblique-banded leaf roller, become more troublesome as the pupae are protected by the mulch from predators, heat, and drought. At the same time, concentrations of organic matter in the alleys and under the trees slowly begin to increase and irrigation needs decrease as the mulch helps retain soil moisture.


Grass alley crops and organic mulches are not, in themselves, bad practices and have their roles in organic fruit production. The trick is to think holistically. You must understand that everything you do in your orchard affects every living organism in the trees, on the ground, and in the soil. The way in which those organisms interact with each other has a profound influence on the health and productivity of your trees.






Pome and Stone Fruits Defined


Pome fruits include apple, pear, quince, medlar, loquat, and other fruits that contain multiple seeds in the core. Pome fruits can usually be stored longer than stone fruits — up to 2 years for apples in controlled atmosphere (CA) storage. Stone fruits have a single, large seed contained within a hard pit at the center of the fruit. They are often referred to as “soft fruits” and have short storage lives. Apricot, cherry, nectarine, peach, and plum are stone fruits.







Even understanding and acting on this concept is not enough to be a successful organic orchardist. We must avoid practicing “organic by neglect” where we literally mine the soil and leave it depleted. Organic programs today emphasize that soil building is a critical component to sustainable organic production.


To be blunt, you will find growing most fruits organically is much more complicated than relying on conventional fertilizers and pesticides and requires far more planning and work. Comparisons across the country also show that growing fruit organically, at least commercially, costs more than it does for conventional orchards.


Furthermore, you cannot reduce organic fruit growing methods to a few recipes or recommendations. Each orchard site is unique in terms of soils, climate, pests, diseases, and beneficial organisms. As organic orchards mature, both they and the environments they are part of change. Soil fertility, pH, and soil organisms shift in response to orchard floor management practices. Beneficial and pest organism populations undergo changes. As an orchardist, you must continually evaluate what is going on and what you need to do to maintain a healthy orchard ecosystem.




So Why Grow Fruits Organically?


There are many reasons for having an organic fruit orchard. For some, marketing organic tree fruit is highly profitable. Demand by commercial organic growers for improved production practices and materials has driven much of the research and led to many of the advances in fruit production during the past decade. According to market statistics, there are still great commercial prospects for organic orchards, from local sales to international exports.


For some, producing food organically is a matter of being a good steward and caring for the environment. Others consider that organically grown fruit tastes better or is healthier for you than conventionally grown produce.


Whatever your reason, now is a terrific time to be an organic orchardist. So let’s get started.




Chapter 2




Selecting a Winning Site and Crops to Match






	Climate


	Soils


	Irrigation


	Topography


	Site History and Neighborhood


	Pests and Diseases


	Access and Utilities


	Labor and the Law







The ideal orchard site is one where the climate, soils, irrigation, topography, and surrounding land uses are well suited to producing the crops and varieties that you want to grow. For commercial fruit growers, access to the site, support services, and legal restrictions are also important.


Many orchard problems come from growing crops and varieties in locations where they are poorly or marginally adapted. On a small scale, this is not usually a serious issue. Experimenting is part of the fun of a hobby orchard, and the worst that can happen is that you may have to replant a few trees. Even for the smallest orchard, however, growing crops and varieties that are healthy, productive, and relatively easy to produce is more fun than struggling for mediocre results.


The situation becomes more serious as orchard size and investment costs increase. Purchasing land and establishing a large orchard are long-term decisions that are difficult and expensive to change. Loss of trees and crops and the extra care required to produce varieties poorly matched to a site can make your enterprise unprofitable. Fruit growing should be fun and, for some, profitable. That starts by picking a winning site.


This chapter is designed to help you pick out a great orchard site and to match crops to your growing conditions. For those who already own their orchard sites and have trees planted, this chapter is still important because it will help you evaluate your site with the goal of improving it. At this time, you should also consider how you plan to market your crops because this will impact which crops you choose and how you set up your orchard. See chapter 14 for more information about marketing.




Climate


Climate sets the limits within which all other factors operate. Summer and winter temperatures, length of the growing season, the amount of heat available during the growing season, precipitation, humidity, and, depending on where you live, wind, all play key roles in growing fruit. The important thing to recognize is that “climate” is not the same as “weather.” Climate refers to temperature and precipitation patterns measured over decades. Weather, on the other hand, is what you see out the window at any given moment.


Fortunately, the information you need to evaluate your climate is available online for Canadian and U.S. locations. The National Oceanic and Atmosphere Administration (NOAA) Regional Climate Centers provide localized climate records for the entire United States (see Resources). The National Climate Data and Information Archive provides similar information for Canada (see Resources). Unfortunately, the Canadian database does not provide information on average frost dates, growing season lengths, and heat units. Some regional Environment Canada websites help fill in this information. Agricultural specialists at provincial Ministry of Agriculture offices can be good sources of information on climate as it relates to crop production in a given area. In the United States, state and county Cooperative Extension offices often have information on climate and fruit crop selection and production.


Think long-term in choosing a site and crops. Orchard crops are very long-lived. Depending on the crop, some trees and bushes can easily remain productive for 75 years or more. In a commercial orchard, 15 to 20 years is a good productive life expectancy, due more to shifting consumer preferences than the productivity of the trees.




Winter Temperatures


Winter temperatures are the first factors to evaluate. Northern growers need to consider the risk of freezing injury to tree trunks, branches, and buds from late fall through early spring. Southern growers are concerned with the accumulation of chilling units, which temperate zone fruit trees need to meet their dormancy requirements and develop new shoots, leaves, and fruit each spring.


Temperate zone plants require a dormant or rest period during the winter. Shorter days and cool night temperatures trigger the trees’ entry into dormancy. Physical and chemical changes take place in the buds, bark, and wood that allow them to survive winter temperatures.


Once trees are dormant, they must spend a certain amount of time at temperatures between about 32 and 55°F (0 and 13°C), during which time chilling units accumulate. Chilling units accumulate most rapidly near 45°F (8°C). Temperatures below 32°F (0°C) do not contribute to chilling, and temperatures of 70°F (21°C) or more for as little as 4 hours can actually reverse chilling that has already occurred. Without the necessary chilling, the trees will be unable to bloom, leaf out, or grow normally.


Different varieties, even within the same crop, can have very different chilling requirements. High-chilling apples, for example, require more than about 800 hours of chilling; medium-chilling apples need 400 to 800 hours; and low-chilling apples require 100 to 400 hours. Of good news to warm-climate growers, fruit breeders have made excellent progress in developing “low-chilling” varieties, extending the range for traditionally northern fruits further south. Be very careful to match your crops and varieties to your site. We’ll cover varieties in detail in chapters 5 and 6.


Several different models have been developed to calculate chilling units for a given location based on weather records. A discussion of those methods, however, goes far beyond what we can or need to do here. The U.S. Department of Agriculture (USDA) Plant Hardiness Zone Map (see box on page 21), combined with extreme minimum winter temperature data for your site and the recommended zones for different varieties, will give you a good start on selecting crops and varieties. Fruit growers, gardener groups, and Cooperative Extension educators and specialists can help you fine-tune your selections.


A good strategy is to select plants rated one or two zones hardier than your location. For example, Mansfield, Pennsylvania, is designated USDA Zone 5b, with average minimum temperatures between −10 and −15°F (−23 to −26°C). An orchardist in Mansfield might want to select varieties rated to Zone 4 (−20 to −30°F [−29 to −34°C]) to reduce the risk of freeze damage during an unusually severe winter. In the case of the Pennsylvania grower, ‘Honeycrisp’ apple (Zones 3 to 6) may prove more reliable in the long term than ‘Jonafree’ (Zones 5 to 8). (Note that while the map is broken down into two ranges per zone [5a, 5b, etc.], plants are typically rated to whole zones [4, 5, 6, etc.].)


A word of caution! I have found that growers typically overrate how warm their sites are and how cold-hardy their plants are. If you are conservative and objective in evaluating your site and selecting your crops, you will have a more successful and enjoyable time growing fruit.




Spring and Summer Temperatures


Spring temperatures are critically important to orchardists. Of primary concern are killing freezes prior to bloom and frosts during bloom. During deep dormancy, tree fruit buds can tolerate temperatures ranging from about −15°F to −40°F (−26 to −40°C). During spring, the plants quickly lose their cold hardiness and open blossoms are killed at about 28°F (−2°C).


Sites with warm springs but frequent frosts make tree fruit production difficult. This is especially true for stone fruits and Asian pears, which bloom earlier than European pears and apples. Trees located on north-facing slopes bloom later than those in sunnier locations — an advantage where spring frost damage is a problem. If your orchard is located on a frosty site, late-blooming varieties provide a distinct advantage. You may also need to provide frost protection during and shortly after bloom.


Locations near the ocean or along the eastern shores of large lakes are often excellent for orchards. The water acts as a thermal shock absorber, cooling the orchard and slowing bud development in the spring while reducing the risk of spring frost. Because weather typically moves from west to east in the Northern Hemisphere, western shores of lakes have less influence on orchard temperatures than eastern shores. In northwestern Montana, for example, sweet cherries are grown commercially in a narrow strip along the eastern shore of Flathead Lake. Just a few miles away, sweet cherry production becomes very difficult due to spring frosts. Likewise, the eastern shores of the Great Lakes host varied and abundant orchards, made possible by the moderating influence the water has on nearby temperatures. In general, the larger the body of water, the greater its influence on temperatures.


Summer temperatures are important factors for cool-climate orchardists in terms of the heat units available to produce and ripen fruit crops. While most stone fruit varieties ripen wherever they can be grown in North America, some pome fruit varieties require long, warm summers to mature. In short-season areas, early-maturing fruits are generally more reliable and productive.







USDA Plant Hardiness Zone Map


The map (see below and available online) divides the United States into 13 hardiness zones based on average minimum winter temperatures. While other hardiness zone systems have been published, the USDA map is the most comprehensive and universal for North America.


This updated map, released in January 2012, expands from 11 to 13 hardiness zones and updates the zones based on recent weather data. Unfortunately, the 2012 edition does not include Canada, as earlier versions of the map did. For Canadian growers, the 1990 version of the map is still available for downloading on the USDA site under the tab “Map and Data Downloads.” (see Resources). The zones may have shifted slightly but will still give you a starting point for selecting crops and varieties. In general, you may find that your location would now be rated about one-half zone warmer than previously.


The new map is based on 30 years of temperature data, rather than 13 years used for the original map. Also, it turns out that the original 13-year period was unusually cold. Hardiness zone classifications in the new map tend to be slightly warmer than under the original map for many locations.


Fruit trees are typically rated for a range of hardiness zones. ‘Harglow’ apricot, for example, is recommended for hardiness Zones 5 to 8 and is well suited for orchards from the mid-southern United States into Canada. At the other extreme, tropical and subtropical loquat trees are rated to Zones 8 to 12 and are grown commercially and in home orchards in the United States in the warmer parts of Florida, coastal Georgia, Hawaii, and southern California.


When using hardiness zones to select crops, remember that the system is based on average minimum temperatures. For a long-lived plant, such as an apple or cherry tree, the average temperature has little meaning. The real question is, what is the likelihood of a killing freeze during the expected life of your orchard? By using both the hardiness zone map and extreme minimum winter data available from the climate databases mentioned above, you can make an informed choice (see box on page 25).






Figure 2.1
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Table 2.1


Plant Hardiness Zone Map Categories


Each numbered rating is based on the average minimum winter temperature experienced at a site. Ratings are further divided into smaller categories designated by the letters “a” and “b.”
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Precipitation and Humidity


Arid locations with ample irrigation water are often ideal for orchards. The lack of rainfall during spring and summer greatly reduces apple scab, brown blight of stone fruits, fire blight, and other diseases compared to what you find in more humid areas. The higher precipitation levels and humidity east of the Rocky Mountains do not mean that you cannot grow orchard fruits organically, but it will be more challenging than for western growers. If you live in a rainy or otherwise humid climate, it is particularly important to select a site with excellent air drainage, improve the air movement on your site, and select disease-resistant crops and varieties. We’ll discuss some approaches to modifying your orchard environment in later chapters.


Late spring and early summer rains can cause serious problems for cherry growers. The fruits are susceptible to cracking when rains come just as the fruits are ripening and into the harvest season. Some varieties are less prone to cracking than others. For rainy areas, it is important to select cracking-resistant cherry varieties.







How to Select Crops That Are Hardy  for Your Site




	
1. Identify your hardiness zone using the hardiness zone map or table 2.1 on page 21. For example, Sandpoint, Idaho, is rated as Zone 6a (−5 to −10°F; −21 to −23°C).


	
2. Look up the extreme minimum winter data for your area using the NOAA Regional Climate Center website if in the United States, or the website of the National Climate Data and Information Archive if in Canada (see Resources for both websites). For Sandpoint, temperatures of −20°F (−29°C) are common, and the recorded low is −36°F (−38°C).


	
3. Compare the two sets of data to select a crop that will be hardy enough to withstand the winter temperature extremes that may occur during the life of your orchard. For Sandpoint, you may want to select a variety rated to Zone 5a or even 4a.










Precipitation and humidity affect your irrigation practices. You want to provide enough water through precipitation and irrigation to meet the needs of the trees without forcing lush growth or encouraging root and collar rots. The rule is to keep the soil moist without waterlogging it.


The amount of precipitation your orchard receives will also have an impact on pests and diseases. If you grow tree fruits organically in a humid, high-rainfall area, be prepared to spend more for pest and disease management and have lower packouts of premium fruit than conventional growers in your area or organic growers in ideal climates. Before investing heavily in a commercial operation, be sure that your market will support the higher prices you will need to charge (called an organic premium) in order to earn a profit. Design your operation to market that portion of your crop that does not meet the high-quality standards for premium fresh markets; cider and processing are two options.






Important Temperatures


−15° to −40°F (−26 to −40°C): Depending on variety, tree fruit buds can tolerate some figure in this range during deep dormancy


28°F (−2°C): Blossoms are killed


32 to 55°F (0 to 13°C): Chilling units accumulate


45°F (7°C): Optimum temperature for chilling unit accumulation


Above 70°F (21°C): Chilling can be reversed if temperature maintained for 4 hours or more







Winds


Wind damage is not a serious problem in many fruit-growing areas of North America, but there are exceptions. Frequent and prolonged wind can tatter leaves, dry out soil, and desiccate trees, the last of which is particularly a problem during subfreezing temperatures in winter. Winds can rub the fruit against branches and other fruits, causing bruises and scarring. Wind can also cause trees to lean, and the trees may require trellising to stay upright and properly trained.


If you are in an area known for frequent winds, it is a good strategy to select an orchard site on a bench (a more-or-less level area on a slope above a valley floor) or gentle slope facing away from the prevailing winds. Another option is to plant a windbreak of taller trees around your fruit trees to protect them. Windbreaks are common, for example, around orchards along both sides of the Columbia River in Washington and Oregon. Windbreaks can also be useful in the High Plains, the Prairie Provinces, and parts of the Midwestern United States.




Soils


Soils are one of the most important considerations in selecting and managing an orchard site. They are, quite literally, the foundation for your orchard. One of the most important steps in selecting or managing an orchard site is to test the soil. Soil test kits are available from garden centers and horticultural suppliers, but many do not provide adequate or accurate data. It is best to have your soil samples analyzed by a commercial or university laboratory that is familiar with the soils in your area. Because soils differ as you move from one region to another, different tests and interpretations are used.


In general, you will want to have your soil tested for pH, organic matter, buffering capacity, cation exchange capacity (CEC), phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg), sulfur (S), and boron (B). If you are in an arid location or are planting on land that has been fertilized or irrigated, include a salinity (electrical conductivity or EC) test. Laboratories have standard tests, such as an extended fertility test, that may include additional nutrients. If you do not know what type of soil you have, a particle size distribution (PSD) analysis will be important in helping you develop soil management practices. Figure 2.2 shows a sample soil analysis report.


While much is made of soil fertility in crop production, soil nutrients are relatively easy to adjust, particularly when establishing a new orchard or replanting. The purpose of a preplant soil test is to establish baselines that will help you choose what amendments, if any, to add and how much of each. Chapters 4 and 8 address soil nutrition and fertilization.






Figure 2.2
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Sample soil analysis report







Soil Types and Drainage


Even before we begin looking at soil pH and organic matter, consider soil drainage. With few exceptions, tree fruits perform best on deep, well-drained soils, and many problems encountered by orchardists can be traced to inadequate soil drainage. Provided that irrigation water is available, trees survive and produce much better on an excessively well-drained site than one that is too wet. Root rot is an obvious problem with wet soils, but poor drainage impedes the movement of oxygen to the roots and the movement of carbon dioxide out of the soil, and it interferes with nutrient uptake. Wet soils also warm slowly in the spring, interfering with tree growth and adversely affecting soil micro- and macroorganisms.


Classifying types. The type of soil, referred to as soil texture, has much to do with water drainage. We classify soils by their relative percentages of sand, silt, and clay. Sand particles are the largest and do little more than provide water drainage, gas exchange for the roots, and anchorage for tree roots. Sand does not hold water or nutrients well. Silt particles are the next smallest and hold water and greatly help form soil aggregates. Clay particles are the smallest soil particles. They help with aggregate formation and hold water and nutrients.


An effective blend of the three types of soil particles provides good water- and nutrient-holding capacity, but also good water drainage, gas exchange, and root penetration. Soils that are too sandy are droughty and require much irrigation. Heavy clay soils drain poorly and encourage root disorders.


Figure 2.3 shows how soils are classified, based on their percentages of sand, silt, and clay. To use the triangle, locate the percentage of sand, silt, and clay in your sample. Starting at those points, draw lines parallel to the adjacent counterclockwise side. Guidelines are shown in the figure. The point where the lines intersect is your soil type or texture. Say, for example, your soil particle size distribution test showed sand = 45 percent, silt = 35 percent, and clay = 20 percent. The classification for this sample would be loam — an excellent choice for orchard soil, provided that it is deep enough and well drained.






Figure 2.3
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The soil triangle shows soil classifications based on the percentages of sand, silt, and clay in a soil sample.









Soil types and crops. Loam and sandy loam soils are excellent for tree fruits. Given ample irrigation water, even loamy sands support orchards. With proper steps to ensure water drainage, silt loam soils can be effective orchard sites. Heavier-textured soils make tree fruit culture difficult. You can modify soils by adding organic matter to improve water-holding capacity, soil tilth, nutrition, and biological activity. Be aware, however, that simply mixing large quantities of organic matter into heavy soils can make a bad situation even worse by increasing water-holding capacity. Adding sand to improve soil drainage is usually prohibitively expensive on all but the smallest sites.






Figure 2.4


Sample soil profile
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Clay layers and hardpans can interfere with water drainage and root growth. Deep gravel layers can cause excessive drainage and droughty soils.







Soil drainage requirements differ among pome and stone fruits. In general, European pears tolerate heavy soils better than do other common tree fruit crops, followed by apples. Some apple and pear rootstocks perform much better on poorly drained soils than others. For example, M26 apple rootstocks produce trees about 8 feet tall and are generally popular. M26 rootstocks, however, perform very poorly on heavy or otherwise poorly drained soils. In such cases, a grower might choose a Bud9 apple rootstock, which is more tolerant of heavy soils than M26. Stone fruits are less tolerant of heavy soils and poor drainage than apples and pears. Peaches, in particular, tend to grow and produce poorly when water drainage is inadequate.


I maintained a teaching orchard for 15 years, demonstrating different crops, varieties, rootstocks, and production practices. The orchard was located on a site with 8 to 12 inches of silt loam overlying 4 feet of fractured clay. Not an ideal site. European pears flourished. Apples on some rootstocks performed well, while other rootstock/variety combinations were severely stunted or died. Sweet cherry trees grew vigorously, while tart cherries suffered trunk splitting. The plum trees apparently grew well but had exceptionally poor anchorage. During a fruit growers’ tour one spring, we discovered that some of my 15-foot-tall plum trees had literally fallen down. For me, it was embarrassing. For a commercial orchardist, the situation would have been far worse. Poorly drained sites are poor choices for orchards. If you must grow your fruit trees on poorly drained soil, you will need to take extra steps to improve water drainage in the root zone.


Examining your soil. If you are considering a commercial orchard site, an excellent practice is to dig several trenches, each 6 to 10 feet deep, with a backhoe. Examine the soil profile for clay lenses, hardpans, and deep gravel or sand layers. Be especially alert for dark grayish-blue to greenish-black, sometimes foul-smelling, layers that indicate waterlogged soils. This type of discoloration is called gleying.


Hardpans and clay layers that are not too deep can sometimes be broken up with a chisel or rip plows. These implements may be mounted on a tractor or bulldozer and consist of long shanks (and sometimes feet or blades) that extend deep into the soil. For shallow ripping on light-textured soils, a medium-sized tractor might suffice. For deep ripping on heavy-textured soils, you will need a large tractor or bulldozer.


Sandy and gravelly soils can be suitable for an orchard if you have adequate irrigation water and access to ample supplies of organic materials suitable for amending soils. Be very wary of waterlogged soils, however. Determine why they are waterlogged, and be sure you can develop adequate drainage before attempting to plant fruit trees on them. We’ll cover specific ways to correct drainage problems in chapter 4.


By digging trenches, you can estimate rooting depth. Ideally, you should have 5 feet or more of rooting depth for fruit trees and a water table that remains at least 3 feet below the soil surface. You can certainly grow fruit trees on shallow soils, but doing so is more challenging than on deeper soils and may not be suitable for all fruit crops.


The types of vegetation growing on your orchard site will also give you information about your soil. Cattails, sedges, rushes, reeds, and certain grasses and other plants that are associated with wetlands or otherwise poorly drained soil are a giveaway that this location is not a good choice for an orchard.




Soil pH


Soil pH is usually manageable in most parts of the United States and Canada. The term pH refers to the soil’s acidity or alkalinity, which has a profound influence on the availability of soil nutrients to plants. Soils with pH values less than 7.0 are acidic, while pH values above 7.0 indicate alkaline soils. Although an optimum soil pH for fruit trees is between 6.5 and 7.0, pH values ranging from 5.5 to 7.5 seldom create serious problems for most fruit tree crops.


Soils that are too acidic are seldom a serious problem for fruit trees because raising the soil pH with limestone or dolomite is generally straightforward and relatively inexpensive. Orchard management practices can be devised to help maintain an elevated soil pH.


Excessively alkaline soils are more challenging. As soil pH rises much above 7.5, fruit trees begin showing symptoms of iron chlorosis and other nutrient disorders. Yellow to yellowish-white leaves with green veins are the classic symptoms of iron chlorosis, which also includes stunted growth, poor yields, and even tree death. While iron chlorosis can be caused by a lack of iron in the soil, which sometimes occurs on acidic, organic soils, by far the most common cause is high soil pH. In these cases, iron may be abundant in the soil but is in a chemical form that is unavailable to the trees. Excessive concentrations of some other nutrients, such as phosphorus, can interfere with the uptake and utilization of iron. Iron chlorosis is particularly common on wet, cold soils.


Orchard soils can be acidified and iron can be added to the trees in foliar sprays, but these practices increase the work and costs of the establishment and maintenance of the orchard. By far the best orchard sites have well-drained soils with pH values roughly between 5.5 and 7.5. We’ll discuss how to adjust soil pH in chapter 4. For now, be aware that growing fruit crops on soils with a pH above about 7.5 is more difficult than doing so on neutral or slightly acidic soils.





Soil Salinity


Salty (saline) soils can be a problem in some regions of North America, particularly on arid sites. Even in areas with relatively abundant precipitation, saline soils can develop due to excessive applications of fertilizers, including manures. Frequent, shallow irrigation dissolves salts and concentrates them near the soil surface as the water evaporates. Many horticultural crops are sensitive to high concentrations of salts and perform poorly on such soils.


Soil salinity is measured with electrical conductivity meters. Reporting units vary from one laboratory to another and include micromhos per centimeter (µmho/cm), millimhos per centimeter (mmho/cm), deciSiemens per meter (dS/m), and a few other units. Fortunately, it is easy to convert between units: 1000 µmho/cm = 1 mmho/cm = 1dS/m.


Soils with salinity levels of 0 to 2,000 µmho/cm (0–2 mmho/cm or 0–2 dS/m) are considered nonsaline and are suitable for all crops. Salinity levels between 2,000 and 4,000 µmho/cm (2–4 mmho/cm or 2–4 dS/m) indicate a very slightly saline soil and can create problems in sensitive plants, including blueberries, raspberries, and strawberries. Tree fruit crops tolerate very slightly saline soils better than their berry counterparts and can generally be grown on soils with salinity levels of 4,000 µmho/cm or less (4 mmho/cm or 4 dS/m), providing the soils are otherwise acceptable. For soils with salinity levels greater than 4,000 µmho/cm that cannot be reclaimed by leaching with large amounts of low-saline water, the production of horticulture crops is limited to a few vegetable crops, including beets, broccoli, squash, tomatoes, and asparagus.


Particularly troublesome are saline-sodic soils found in the American west. The abundant sodium and other ions in these soils interfere with the formation of soil aggregates that are necessary for water drainage. Such soils form slick, sometimes oil-colored, deposits that do not support plant life. Saline soils can be reclaimed, in some cases, by leaching with large amounts of water. Saline-sodic soils can be reclaimed using gypsum and leaching. A much better practice, however, is to avoid planting fruit trees on saline or saline-sodic soils.




Soil Organic Matter


The management of organic matter in soil is very important but sometimes misunderstood. Organic matter, as measured in soil tests, refers to chemically stable, invisible compounds, such as humic acids, that bind soil particles together. It does not refer to visible pieces of plant matter or manures.


As organic materials fall onto or are incorporated into the soil, they begin a complex process during which they break down and are changed physically and chemically. During this process, the organic matter provides food for micro- and macroorganisms in the soil, adds nutrients to the soil, and alters soil water-holding capacity and drainage. Chemicals are eventually formed from the organic residues and serve as glues that bind soil particles into larger clumps or aggregates. As the aggregates develop, open pore spaces also form in the soil. These pore spaces allow for the exchange of gases, facilitate root growth, and provide surfaces where roots can take up water and nutrients.


Sandy soils are inherently low in organic matter and respond slowly to programs designed to increase organic matter. In commercial Washington State orchards located on sandy soils, for example, soil organic matter may require 5 to 10 years to increase significantly after transition to organic practices. Forest soils and soils found in the American grasslands and Canadian Prairies often have naturally high concentrations of organic matter.


Measure organic matter before planting and every 2 years or so afterward to establish references or benchmarks. These benchmarks allow you to design soil-building programs and monitor the effects of your orchard management practices. Ideally, a new orchard site will have organic matter concentrations roughly between 3 and 5 percent, but do not be overly concerned if your site comes in higher or lower than that range.




Irrigation


Water is both a blessing and a curse for fruit growers. Trees obviously need water in order to survive, but excess water contributes to soil erosion, tree diseases, and generally poor fruit production.


The amount of irrigation water that you need depends on climate, soil, crop, tree size, and training practices. In the arid American West and parts of western Canada, frequent irrigation may be needed, particularly in orchards on light-textured (sandy) soils. In eastern North America, there is often less need for irrigation, and, indeed, you can often find domestic fruit trees growing wild with no irrigation. For optimum crop production and tree health, however, some irrigation is typically needed, even in high rainfall areas. Even short periods of drought stress during the growing season can reduce the number of fruits that develop and fruit size, as well as make trees more vulnerable to insect pests. Irrigation during the planting year is usually critical to getting your trees to survive and develop strong roots and tops.


Before investing in land or large amounts of planting stock and other establishment costs, estimate how much water you will need for irrigation during peak usage. It is difficult to make a general recommendation on the amount of irrigation water needed because it depends on many variables. If you are planning a large planting, your best strategy will be to consult local fruit growers, horticultural consultants, or university and governmental fruit specialists for their advice. In general, plan to replace the same amount of water that is lost due to evaporation as determined from evaporation pan measurements. In particularly arid regions you may need to increase irrigation for drought-sensitive crops.


Evaporation pans are simply round, metal pans. While at least two different designs exist, the U.S. National Weather Service uses Class A pans that are 47.5 inches in diameter and 10 inches deep. A hollow cylinder equipped with a metal needle in the center is used to mark a given water level. Each morning, enough water is added to restore the water level to that mark. The amount of water added is determined using a pitcher that is marked in hundredths of inches of water. That represents the amount of water lost by evaporation since the last filling. In agricultural areas, evaporation pan data is often available from the National Weather Service, a university, or various agricultural organizations.


Outside of these regions, evaporation pan data can be hard to locate. You might choose to install your own evaporation pan or to install any of several types of soil moisture monitoring devices, including vacuum tensiometers or soil moisture sensors and electronic meters. Inexpensive gypsum block sensors and handheld meters generally work well for orchard crops. Computerized systems are now available that monitor the soil moisture and transmit the data to your home or office computer. Some of these systems can be set to automatically turn on and off irrigation valves.


On my research farm, for example, we usually lost about 2 inches of water to evaporation each week during the warmest period of the summer, as measured with an evaporation pan. For the teaching orchard, we needed a source that provided 2 acre inches of water weekly during July and August.


Different types of irrigation systems use different amounts of water, so you will need to factor that in as well. Overhead sprinklers were once widely used in orchards, but they waste much water and increase diseases by wetting the foliage and fruit and increasing humidity within the canopy. If you intend to use sprinklers to control frost during bloom, plan to apply 1⁄4 inch of water each hour to your entire orchard for as long as temperatures are below freezing (see chapter 3 for more information on overhead sprinklers). Drip or trickle irrigation systems are very efficient in applying water directly to the tree roots and also keep the foliage and fruit dry. Drip systems do not, however, allow you to irrigate an alley crop and do not necessarily work well for in-row cover crops. How you choose to manage your orchard floor will influence how much water you need for irrigation.


For organic orchardists, microsprinklers provide a good compromise between overhead sprinklers and drip systems. You can irrigate your trees, alley crops, and cover crops at one time while keeping the canopy dry. Specially designed microsprinklers can also be used to provide frost protection, depending on the size of your trees.


Once you have determined how much water you need, ensure that you can legally access that amount of water at the times that you will need it. Water rights vary greatly from one area to another. Do not assume that you can access the surface water on or adjacent to your property, or use well water drawn from your property for irrigating an orchard. Also, determine how much it will cost you to access the water.


Identify surface waters and wetlands on and around your property. While they can be assets, they can also create legal problems. Depending on your location, national, state, and provincial environmental laws relating to wetlands and surface waters can limit what crops you grow on your property and what management practices you use.




Topography


Topography has a huge influence on where tree fruit crops are grown commercially. You may have noticed that the best commercial orchards are often located on slopes and benches above valley floors. Such sites generally offer good water drainage and allow cold, frosty air to flow away from the orchards. Fruit trees produce best in sunny locations, and a good site will provide full sun throughout the day.






Figure 2.5


Geographic Profile of Good and Poor Orchard Locations
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The exposed hilltop (A) has excellent air and water drainage, but soil erosion can be a problem, as can winds. The bench area (B) is nearly level, lies above usual inversion layers, has good air and water drainage, and is an excellent site for an orchard. The slope (C) is too steep for orchard operations but can be transformed to an orchard site using terraces. The level valley floor (D) can be a fair orchard site but may suffer from frosts. Late-blooming crops and varieties might be best here. The low-lying area (E) is likely a frost pocket where heavy moist air collects, increasing both frost injury and diseases. This area is best not used for orchard crops.







Low-lying sites are often poorly suited to orchards. Water settles into low-lying areas, making drainage difficult. Cold air settles into depressions, called frost pockets, increasing frost damage to blossoms and developing fruits. Humid air is heavy and settles into the depressions, increasing the incidence of fruit tree diseases. Always select an orchard site that provides the best possible airflow and water drainage away from the site.


Be careful, however, when planting on steep slopes. While you can find orchards on very steep slopes, orchard operations become more difficult and dangerous and the risk of soil erosion increases. If you must plant on a steep slope, consider building terraces to create level planting areas. Figure 2.5 illustrates good and poor orchard sites.




Site History and Neighborhood


Before establishing an organic orchard, find out as much as you can about the previous use of the site. This step is especially important if you plan to become a certified organic grower because some previous activities can interfere with certification. Arsenic, lead, and mercury, for example, are highly toxic elements that were once widely used in agricultural pesticides, and so might have been used on old orchard sites. Unfortunately, they are also highly stable in the soil and persist for decades. If in doubt, have the soil tested before you plant.


Another reason to be wary of old orchard sites is the risk of replant disease. This problem is particularly serious when following apples with apples. Commercially, apple orchards have traditionally been fumigated prior to replanting to help kill several fungal pathogens that inhabit the soil and severely stunt new trees.


Replant disease is generally thought to be caused by a complex of several pathogens that probably vary from one region to another. Throughout the life of an orchard, these pathogens build up in the soil, although the established trees often remain healthy. When the old trees are removed and new trees planted, the new trees can die or remain stunted and unproductive. While conventional growers fumigate the soil with highly toxic chemicals (methyl bromide was once very popular for this purpose), soil fumigation is not available for organic growers. If you are considering a site on which old fruit trees were grown within the past few years, replant could become a serious issue, especially if you follow apples with apples. Some certified organic apple growers prefer to fumigate new planting blocks and go through a 3-year recertification in order to avoid replant problems.


Try to determine if your orchard site was ever used for businesses that could have contaminated the soil with toxic chemicals, including such activities as metal plating, battery recycling, or leather tanning. Again, if in doubt, have the soil tested for heavy metals.


Present-day activities near your farm can also interfere with your ability to grow fruit organically. Look around for abandoned or poorly cared-for orchards, which are often reservoirs of pests and diseases. Highly mobile pests, such as codling moth, Oriental fruit moth, apple maggot, and oblique-banded leaf roller, can be extremely difficult to control when there is a dense source of them nearby. The same caution applies to sites near to or surrounded by woodlots, hedgerows, or windbreaks where wild pome and stone fruits are abundant. Both native fruit species and escaped domestic species serve as reservoirs of diseases and pests and can make organic production challenging. The level of difficulty increases in smaller orchards. In large orchards, management programs can often trap pests within a few fruit tree rows around the perimeter, leaving the centers relatively free of pests.


Beware of industries that might pollute your site through contaminated air or surface water runoff. The same caution applies to adjacent, nonorganic farms, especially if their operations include airblast sprayers or aerial applications of pesticides. Growing organic orchard fruit can be challenging if you are near large acreages of cereal grain, corn, soybeans, cotton, or other crops for which crop duster planes and helicopters are still used to apply pesticides and herbicides.




Pests and Diseases


We will go into detail on pests and diseases in chapters 10 and 11. Pest and disease pressures are far lower in the American West and parts of western Canada than they are in more easterly locations. In eastern North America, for example, plum curculio is a pest that attacks many tree fruit crops and has long been one of the most serious challenges for organic fruit growers. Apple scab, brown blight on stone fruits, and other fungal and bacterial pathogens are also more common and severe in the humid East.


As far as regions go, you should not let potential pest and disease problems be the deciding factor on whether to grow fruit organically. New fruit varieties, more effective organic pesticides, and improved cultural practices allow you to grow organically, regardless of your location.




Access and Utilities


For commercial growers, transportation is a critical factor. You need to be able to get equipment, supplies, and workers into and out of your orchard easily, safely, and economically. Research also shows that much of the bruising and loss of quality to apples and other tree fruits occurs during transportation from the orchard to the packing house or other market outlet. Rough roads are a prime culprit, along with rough-riding trucks and other transportation equipment. Dust from dirt roads adjacent to orchards can contaminate fruits, requiring additional cleaning and handling to prepare them for market.


Wherever possible, paved roads offer a cleaner and smoother alternative to dirt or gravel roads. Paved roads may also mean being close to a population center or on a heavily traveled highway (think customers). If you must farm where paved roads are unavailable, try to select locations where the unpaved roads are well maintained and dust abatement programs are used.


You may also want to consider your proximity to other growers. While having your orchard be unique to an area may give you marketing advantages through lack of competition, you also face disadvantages. Those disadvantages increase with the size of your orchard. In established fruit growing regions, growers typically form cooperatives that enable them to collectively bargain with vendors for reduced rates on supplies and equipment. Cooperatives can also provide for sharing occasionally used, high-cost equipment, and for sharing farm workers. Food cooperatives can be excellent markets for your fruit. Such cooperatives may be hard to find in regions with few fruit growers.


Areas where organic fruit production is widespread also offer educational advantages. Organic orchardists in Washington and California, for example, enjoy abundant technical support from state universities, Cooperative Extension educators and specialists, private crop consultants, and analytical laboratories. In areas where organic fruit production has not become widely established, technical support will be more limited and not necessarily of the best quality.


Your orchard operation may or may not require utilities, including electrical power, natural gas, telephone, and Internet. Develop a production and marketing plan before you start looking for an orchard site. If you plan to transport all of the fruit to a packing house or other outlet, you may not need utilities. If you are planning to store your fruit on site or process it there, you are likely to need some utilities for refrigeration, lighting, heating, and other operations. Before investing in an orchard site, determine if the needed utilities are available and what their costs will be.




Labor and the Law


Producing tree fruits is labor-intensive. Pruning, thinning, managing vegetation, controlling pests and diseases, and harvesting are the most labor-intensive operations. For a home or small market orchard, labor can usually be handled by the owner, the family, or a few employees. Large orchards, however, usually require much seasonal labor.


Before investing in an orchard site or establishment, be sure that you have a sufficient pool of laborers willing to work in your orchard at the times you need them and at wages you can afford. One advantage organic growers have over conventional growers is that potential employees often prefer to work in orchards free of toxic chemicals.


Depending on your area and goals, you may have to consider legal constraints to developing and setting up your orchard. For a home orchard, this is seldom an issue, although some subdivisions, even in rural areas, have covenants and restrictions that can interfere with establishing an orchard. Before starting a commercial enterprise, be sure that you will be allowed to grow and market your fruit where and how you want. Some counties, for example, severely limit where roadside stands can be placed and what can be sold. Zoning laws can help or hinder you. Before investing in a commercial orchard, thoroughly check out local and state laws and regulations that will pertain to organic fruit production.




Chapter 3




Designing or Redesigning Your Orchard
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Here is where the fun starts. Whether you are planting one tree or 10,000, the same principles apply. For those of you with established orchards, this will be a good opportunity to evaluate your orchard and, perhaps, update your orchard layout and training systems. Take the time to get your design right before buying trees and equipment or changing management practices. Investing in trees and trellises, laying out fields and roads, and installing irrigation systems and fences are long-term decisions that can be expensive and difficult to change. For organic growers, it is very important to create a design that minimizes pest and disease problems and lends itself to organic management practices. And again, you also want to think about how you will market your crops, as discussed in chapter 14.


Creating and fine-tuning your orchard on paper is much easier and less expensive than correcting mistakes later on. Our goal is not to create a good orchard, but to create a great orchard!




Tree Size


One of the first decisions you need to make is the size of trees that you will grow. When I first started working in fruit culture, dwarf apples were just becoming commercially popular and dwarf sweet cherries were still a dream. Many orchards consisted of huge trees spaced far apart. Speaking from experience, pruning or harvesting a 20- to 30-foot-tall apple, pear, or sweet cherry tree is a highly overrated pastime. Worse still, yields and fruit quality are often poor, pest and disease management are difficult, and labor costs are high for large trees. If you are growing fruit in a home landscape, one or two large fruit trees can dominate your yard. By planting smaller trees, you not only enjoy greater diversity in your fruit production but are usually rewarded with better-quality fruit, higher usable yields, and less work.


The case for small trees. Modern orchards typically consist of relatively small trees that are sometimes supported on wires or poles. While an individual small tree produces less fruit than a large one, you make up the difference in yield by planting many more small trees in a given space. Although your initial establishment costs are greater because you need to buy more trees and may have to build supports for them, smaller trees offer many advantages.


First, large trees are less efficient fruit producers than small trees. If you examine a large, healthy fruit tree, you will find that most of the leaves and fruit are borne on a thin shell on the outside of the tree, rather like the skin of a balloon. According to research, few fruits form more than 18 to 24 inches from the outer surface of a dense canopy. The interior portion of a large tree is mostly branches and empty space that produce little fruit. The interior is also highly shaded. What few fruits are found there are usually small and poorly colored and may be misshapen. Much depends on the pruning and training, of course. Trees that are pruned to open shapes are more fruitful in the interior than are denser trees. Figure 3.1 shows the productive areas of large and small trees.


Labor needs are greater with large trees due to the need to use ladders for pruning and harvesting. Pruning also involves removing larger wood than is necessary with smaller trees and pruning as many as three times per year, instead of once during the dormant season. If you are operating a U-pick orchard, large trees greatly reduce the amount of fruit that is harvested because it is harder to pick and customers will not necessarily be willing to climb to the treetops to harvest fruit there. The risk of injury and potential liability also increase whenever your customers’ feet leave the ground.


Large trees usually have more pest and disease problems than smaller trees. Large, dense trees trap humid air, restrict drying winds, and screen out sunlight. All of these factors favor bacterial and fungal infections. Dense trees can also tip the balance from beneficial insects and mites to pest species. Tall, dense trees make scouting for pests and diseases and spraying pesticides (organic, of course!) more difficult, and unharvested fruits in the tops of tall trees serve as nurseries for next year’s pests and diseases. Large trees also require more pesticides and reduce the percentage of leaf and fruit surfaces that are effectively covered by the pesticides, compared with smaller trees.






Figure 3.1
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A) Much of the volume of large trees is shaded and unproductive.
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B) Small, open trees are  productive throughout the  entire canopy.







Large trees also tend to begin bearing fruit crops slowly. Grafting a fruit variety onto a precocious, dwarfing rootstock can cut the time to production tremendously. In the Pacific Northwest, fruit specialists report that sweet cherry trees on Gisela dwarfing rootstocks begin bearing in the third leaf (third growing season from planting), are up to 50 percent smaller than trees on the older Mazzard rootstock, and begin turning profits in 8 years, as opposed to 15 years on Mazzard rootstock. The time needed to prune and harvest the smaller cherry trees is half that for larger trees. Depending on the training system and scion, sweet cherries can be maintained 8 to 10 feet tall, compared with 20-foot-tall trees in a traditional orchard.




While I advocate small trees, if you have a large, old fruit tree, do not feel the need to cut it down. The principles of organic fruit production still apply, although they will be rather more challenging and less effective with standard-sized apple, pear, and sweet cherry trees.


The right small size and number. It is possible to go too small. Extremely dwarfing rootstocks for apples create weak, unfruitful trees. Some nurseries promote genetic dwarf peaches, but these trees produce few or very small fruits. In cooler climates and on poor soils, a fruit tree’s growth is naturally less than it would be in ideal climates; in such environments, it is best to plant moderately vigorous to vigorous trees.


Growing small trees can create financial advantages in the long run and financial disadvantages in the short run. High-density systems made up of many small trees often produce high early yields, but they cost more to establish than low-density orchards made up of fewer, larger trees. If you need to support the trees on trellises, the cost rises substantially. The advantage is that high-density plantings increase profitability by increasing yields. This concept became popular during the 1970s and 1980s. The extreme example was the “meadow orchard” system for peaches that contained 7,500 or more trees per acre.


Today’s marketplace, in which new, high-value fruit varieties are being released frequently, has made commercial growers push to get as many trees as possible into bearing quickly while demand for a particular variety remains high. Early returns on investment, high yields, and premium prices for popular varieties can offset high establishment costs and make the strategy feasible. This strategy requires high-density plantings of small trees.


These designs often include support systems for the trees. The expected productive life of high-density, high-value orchards can be short — the strategy being to replace the trees with another hot new variety in 15 years or less. From a strictly economic perspective, quick-turn-around orchards make sense. From a long-term sustainability perspective, the answer is less clear and depends on your personal values and needs.


For many growers, particularly those new to fruit growing, small- to moderate-sized trees in the 6- to 14-foot height range work very well. For apples, pears, and occasionally other fruits, support systems are viable and can be economically rewarding. The trade-off is increased establishment costs for trees and trellises. Freestanding trees reduce establishment and maintenance costs, but you will probably have lower early yields, and it may take longer to achieve full production and earn a positive return on your investment.


Some organic orchardists remain leery of growing trees that are too small and prefer medium-sized trees. The rationale is usually that more vigorous trees are better able to cope with competition from alley cover crops, in-row cover crops, and/or weeds. This approach can be important to organic fruit growers, due to the lack of effective herbicides to manage the orchard floor. The larger trees also tend to fill the canopies more quickly than very dwarfing rootstocks. The trade-off here is that the more vigorous rootstocks can increase pruning labor and make maintaining abundant, small-diameter fruiting wood more difficult.


There is no perfect tree size and no perfect training system. Whether for a large commercial orchard, a small market orchard, or home fruit production, select trees and a growing system that fit your lifestyle and needs. Many options are available, from thousands of trees per acre hanging on wires, to a moderate number of freestanding trees, to one or a few gentle giants in your yard.





Controlling Size


Fruit trees are propagated in four ways: growing from seed, layering root suckers, budding or grafting pieces of a variety onto a rootstock, and inserting a short interstem between the rootstock and scion of a grafted tree. Depending on the crop and training system, trees that are 6 to 14 feet tall work well in modern orchards and home fruit plantings.


Trees that are grown from seed are produced from their own rootstocks. This method works well only for a handful of minor crops, such as Damson plum and Nanking cherries, as discussed in chapters 5 and 6. Alternatively, if you have found a seedling that you like, you can propagate it vegetatively by layering root suckers (creating roots on young shoots that grow from the roots or collar). As with seedling trees, you are growing the variety on its own roots. If you want to layer a fruit tree using suckers arising from the ground or base of the tree, be sure that the tree is not grafted. Otherwise, you will likely be propagating the rootstock (the bottom part of the tree), not the scion (the top part), and you will not get the type of fruit that you want. (See figure 3.2.)






Figure 3.2


Methods Used to Vegetatively Propagate Fruit Trees
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A) Layering using a root sucker
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B) Rootstock production in a stool bed
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C) Whip-and-tongue grafting (not for stone fruits!) onto a rootstock




[image: G0026090.tif]




D) T-budding onto a rootstock









Rather than layering fruit trees, we usually bud or graft pieces of a desirable variety onto a suitable rootstock. In a fourth method, we sometimes insert a short interstem between the rootstock and scion, usually to control the size of the tree when using a vigorous rootstock. The bottom part of the rootstock provides adaptability to the soil while the interstem controls the tree’s size. The rootstock provides the foundation for the tree. The scion produces the variety of fruit that we want.






Figure 3.3
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A grafted tree using a root stock for soil adaptability, an interstem for size control, and a scion for fruit variety







When selecting a rootstock, we consider its compatibility with the scion variety, its precocity (time to fruit bearing), its adaptability to different soil and climate conditions, and its resistance to pests and diseases. When choosing pear, apple, and sweet cherry rootstocks, size is often an important criterion.


Seedlings and trees grafted to seedling rootstocks generally grow to be about the same size as the seed tree. For apples, this might be 40 feet tall; for sweet cherries, 60 feet. For grafted or budded trees, the size of the tree varies according to the vigor of the rootstock, scion, and interstem (if used).


Fortunately, there are many good size-controlling and standard-sized rootstocks for apples, pears, and sweet cherries. These rootstocks allow you to grow small, medium-sized, or large trees. Many popular rootstock/variety combinations today produce apple and cherry trees that are 40 to 70 percent of the height of standard-sized trees. Some rootstocks produce even smaller trees. The scion variety also influences the final size of the tree, particularly with sweet cherries — more vigorous varieties produce somewhat taller trees than less vigorous varieties. Apricot, peach, nectarine, plum, and tart cherry trees can be produced efficiently on non-dwarfing rootstocks, although dwarfing rootstocks are sometimes available for these crops. (See chapters 5 and 6 for specific rootstocks.)


You can further reduce the size of trees by planting trees closer together, cropping the trees heavily, and pruning to remove excessively vigorous growth. The illustrations at left show typical sizes of apple and sweet cherry trees that develop on selected commercially available rootstocks.


Before you buy any trees, ask the salesperson what rootstocks the trees are grown on. If the response is a glazed look or gibberish about dwarfs and semidwarfs, find a nursery where the people know what they are doing. Again, select tree sizes that fit your needs. Don’t be pressured into buying trees that will grow smaller or taller than you are comfortable with.






Figure 3.4


Effects of Rootstock on Apple Tree Heights
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Note that a particular rootstock/scion variety combination can vary substantially in height in different growing regions and is strongly affected by training and pruning practices.









Figure 3.5


Effects of Rootstocks on Sweet Cherry Tree Heights
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Standard-sized cherry trees (Mazzard rootstock) can grow 40 feet tall if left unpruned but are normally kept about 16 feet tall in orchards. The relative heights in this figure are based on a 16-foot height for a full-sized tree. Note that rootstock/scion variety heights vary substantially in different regions and with different training and pruning practices.











Defining “Dwarf” and “Semidwarf”


You often hear the terms “dwarf” and “semidwarf” used to describe fruit trees on size-controlling rootstocks, particularly when talking about apples and sweet cherries. To be blunt, the terms are meaningless. A “standard” apple is about 25 feet tall or somewhat taller. You can reasonably argue that 20-foot-tall trees on a particular rootstock are dwarfs. Technically, that is correct. From a practical perspective, that amount of dwarfing is insignificant.







Training Systems


Regardless of the size of your trees, it is important to select a suitable training system to create an efficient and productive orchard. Choose a system that will optimize the fruit-bearing surface of the trees and the number of trees for your orchard. Note that I use the word optimize, not maximize. We want the system to be sustainable for the long term. We also want a system that works well for organic production and that fits the site and your lifestyle. Which training system you select determines the amount of labor needed to manage and harvest your trees, and it has a huge influence on pest and disease management strategies and effectiveness.


Training systems and rootstocks are introduced here to help readers begin planning the orchard layout. Detailed descriptions for various training systems and instructions for creating and maintaining them are found in chapter 12.


Pome and stone fruit trees can be grown freestanding or supported on trellis wires and/or poles. Until roughly the 1970s, freestanding trees were the rule, with the occasional exception of ornamental trellising of apples and pears in landscape designs. Since then, wire and pole systems have been developed for the high-density production of tree fruits. The goals of these systems are to produce fruit, rather than wood; bring the trees into production quickly; increase yields; and increase profits.


A word of caution: One of the most common mistakes new growers make is to plant their trees too closely together, which soon creates crowding and tree health problems. Rows that are too narrow and trees that are planted too closely together make orchard work difficult and reduce labor efficiency. Trees that are planted too far apart yield less fruit. The following sections provide suggested within- and between-row spacings for tree fruits.




Apple Training Systems


Of all the tree fruits, apples are the most complex crop because of the large numbers of varieties, rootstocks, and training systems. That being said, apples are among the easiest tree fruits to grow and adapt to many different growing areas. Don’t allow yourself to become overwhelmed by the sheer numbers of combinations and options available. Stay focused on basic fruit-growing principles and your needs. Table 3.1 reduces the many variations into seven basic systems and gives recommended planting distances within and between tree rows. Chapter 12 provides details on the training systems described below.






Table 3.1


Basic Apple Training Systems






[image: 94736.jpg]









In the not-distant past, large apple trees were often planted 20 feet or more apart, allowing around 100 trees per acre. Plantings of 200 to 300 trees per acre were considered high-density. Today, apple orchards of 500 to 1,000 trees per acre are common, and some systems have more than 2,000 trees per acre.


In trials conducted at Cornell University, researchers evaluated various apple training systems. The lowest yields for the first 4 years of the trials came from freestanding trees trained to central leaders (218 trees/acre). For trees on supports, slender pyramid training (444 trees/acre) produced the lowest yields, followed by slender axis training (726 trees/acre). The tall spindle system (1,307 trees/acre) produced the earliest and heaviest yields. Figure 3.6 shows how tree planting density affects apple yields.


In related apple training system trials in New York, researchers estimated the earliest financial breakeven points for new orchards using each system (shown on the next page). Growing apples is not a get-rich-quick enterprise!






	
Slender axis: 12 years


	
Tall spindle: 13 years


	
Super spindle:  14 years


	
Vertical axis:  14 years


	
Slender pyramid: 17 years







Trials have been conducted in British Columbia, Pennsylvania, and other locations around the world with generally similar results. For new commercial apple orchards, most North American experts now generally recommend some variation of a vertical axis or tall spindle design.




Pear Training Systems


Pear orchards, particularly in North America, have traditionally been low- to medium-density plantings of freestanding trees or trees trained to palmette shapes and sometimes supported on trellis wires. Even today, that approach remains common in the United States. Internationally, research on high-density pear plantings has paralleled, but lagged behind, that on apples. Because the methods used to produce apples and pears are very similar, modern pear systems are largely adapted from apple systems. As with apples, the move toward higher densities is largely driven by the desire to increase early yields and profitability. Unlike for apples, there are relatively few new pear varieties entering the market, so there is little need to establish short-term plantings to capture the market for hot new varieties. There are also far fewer pear rootstocks available than are available for apples.




Table 3.2


Basic Pear Training Systems
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Most existing commercial pear orchards in North America use either freestanding central leader trees or trees trained on wire trellises. Freestanding trees for home and commercial production are best trained to conic or pyramidal shapes, as for apples. High-density training systems that are being tested and used commercially worldwide include variations on the spindle, vertical axis, double leader, and split canopy designs (V, Y, and Tatura). Other than the double leader and split canopy systems, these designs are very similar to those we discussed for apples. Table 3.2 below lists basic pear training systems. In international and U.S. trials, split-canopy systems, particularly the Tatura, have often proven highly productive but increase the difficulty of managing pests and diseases. Perhaps the best choice for organic, high-density pears is the double leader system (see chapter 12 for more details).




Minor Pome Fruit Training Systems


In addition to apples and pears, loquat, mayhaw, medlar, quince, and saskatoon are pome fruits that are grown for personal and commercial use in North America. Being minor commercial crops, their production systems are usually very simple and involve freestanding trees or bushes (we’ll cover these crops in more detail in chapter 5).


Loquats are a Chinese fruit long domesticated and grown in southern California, Florida, coastal Georgia, and Hawaii. These large evergreen shrubs or small trees can reach 30 feet tall but are generally kept about 10 feet tall, and quince rootstocks can be used to produce smaller plants. Loquats are generally grown freestanding and are planted 20 to 25 feet apart within and between rows.


Quince and medlar are very similar to pears in many respects. Table 3.3 shows typical spacings for freestanding trees. Medlar trees are spaced 7 to 20 feet apart in rows 15 to 20 feet apart, and quince trees are spaced about 15 feet apart in rows 20 to 25 feet apart. The newer training systems that work for apple and pear may be effective for quince and medlar (tables 3.1 and 3.2) and are worth experimenting with.




Table 3.3




Plant Spacing for Minor Pome Fruits


Spacings are given for plants grown as freestanding trees or bushes.
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*Plants per acre refers to solid blocks and does not take roads into account. These are typical densities for the  respective crops.


**Plant spacing refers to distance between plants × distance between rows.


Key: Estab. = establishment costs; Mgt. = management inputs


L = low, M = moderate, H = high, VH = very high


Uses: hg = home orchards, mg = market orchards, up = U-pick, c = commercial grower pick





Mayhaws are hawthorns adapted to the southern and southeastern United States and have recently been domesticated. Although early recommendations were to plant mayhaws 15 to 18 feet apart, experience has shown that a spacing of about 25 feet apart within and between rows works better.


Saskatoons are bush fruits that resemble blueberries in size, shape, color, and flavor. Wild bushes can reach 30 feet, but the plants are usually kept to about 10 feet tall or less in cultivation. Very dense hedgerows designed for mechanical harvest can be created by planting the saskatoons 12 inches apart in rows 10 feet apart. A more typical spacing would be 3 to 5 feet apart in rows 10 to 12 feet apart.




Cherry Training Systems


As with apples, fruit growers around the world have made tremendous advances recently in developing new cherry varieties, rootstocks, and training systems. While the drive has primarily been due to the desire for increased yields and profits, market and noncommercial fruit growers are also benefiting. Not so long ago, cherry trees were planted on standard rootstocks and developed into large trees. Without intensive management, the trees often grew 25 to 40 feet tall, with little fruit within 8 to 10 feet of the ground.


With today’s dwarfing rootstocks and improved training methods, we can keep cherry trees 8 to 16 feet tall. With some trees, 80 to 100 percent of the fruit can be harvested from the ground. Two genetic dwarf tart cherries grow only 6 to 8 feet tall and are ideal for home orchards.


That is the good news. On the downside, we are at the beginning of a very steep learning curve when it comes to dwarfing cherry rootstocks and high-density training systems. What we do not know is much greater than what we do, and growers must exercise caution when investing heavily in new varieties, rootstocks, and training methods. Further, combinations that work well in the Pacific Northwest may perform poorly in eastern North America and systems that are successful in Europe and Australia do not necessarily work well here.


Generally speaking, North American commercial cherry growers have been slow to adopt high-density cherry training systems. Research by growers and fruit specialists at universities and government agencies in the United States and Canada is underway and promising, but the present trend in North America is to continue with medium-density cherry orchards and rather simple training systems. One of the most serious problems with precocious, highly productive rootstocks is that, as the trees mature, they bear too many fruits and fruit size becomes too small to market. We are also finding that different cherry varieties respond quite differently to the same rootstocks (see chapter 6 for recommended rootstocks). Modern cherry training systems are generally similar to the spindle, axis, V-system, and Tatura systems described for apples and pears and are described in chapter 12.




Table 3.4




Basic Cherry Training Systems
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*Trees per acre refers to solid blocks and does not take roads into account. These are typical densities for the respective training systems and crops.


**Tree spacing refers to distance between trees × distance between rows.


Key: Estab. = establishment costs; Mgt. = management inputs


L = low, M = moderate, H = high, VH = very high


Uses: hg = home orchards, mg = market orchards, up = U-pick, c = commercial grower pick







Peach, Nectarine, Apricot, Plum,  and Prune Training Systems


Peaches, nectarines, and apricots have traditionally been grown as freestanding trees trained to open centers. Despite efforts to develop high-density planting systems using the designs we discussed for apples, pears, and cherries, low- to medium-density orchards built on open center designs remain popular in leading peach and apricot growing regions. This is mainly due to three reasons:




	There are no suitable dwarfing rootstocks yet available for these crops.


	Although we can greatly increase yields with high-density plantings, fruit size is usually smaller than with lower-density systems.


	Depending on climate and soils, low-density orchards often match high-density orchards in yields beginning in about year 6 or 7, when the canopies fill in the spaces between trees.







The few genetic dwarf peach and nectarine varieties available are really novelty trees best suited for pots, patios, and ornamental gardens. The dwarfing is due to very short spaces between leaves (internodes) which create dense foliage and closely spaced fruits. Yields are very low, and you must thin excessively to avoid what has been described as “thumbnail-sized” fruits. The management of pests and diseases is complicated by the densely clustered foliage and fruits. Dwarfing in apple, pear, and cherry is accomplished by grafting vigorous varieties onto low-vigor rootstocks. The dwarfing is due to the genetics of the rootstock and does not result in the very short internodes found in genetic dwarf peaches.


Another problem with high-density, central leader training for peaches and nectarines is that the trees bear fruit on 1-year-old wood and must create a lot of new fruiting wood each year to bear the following year’s crop. Fairly large, long-lived scaffold branches bear this abundant fruiting wood. Additionally, peach and nectarine trees have very upright growth habits that best lend themselves to open center training. Peaches trained to central leaders require extensive maintenance and are really going against their natural form.


Depending on where you live, however, high-density peach systems might be viable. In cold areas, where stem cankers and other diseases make for short-lived peach trees, high early yields can be important for profitability. In Ontario, peach growers have largely adopted central leader and spindle (Fusetto) training systems, despite difficulties with maintaining the tree shapes and increased stem canker diseases. Trials in New York, Georgia, and Arkansas support the use of high-density plantings using variations on open center training, including the perpendicular-V and quad-V designs (described in chapter 12). Research done in New York suggests that 500 to 600 peach trees per acre is the most profitable density for the northeastern United States and eastern Canada.




Table 3.5




Basic Peach, Nectarine, Apricot, Plum, and Prune Training Systems
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*Trees per acre refers to solid blocks and does not take roads into account. These are typical densities for the respective training systems.


**Tree spacing refers to distance between trees × distance between rows.


Key: Estab. = establishment costs; Mgt. = management inputs


L = low, M = moderate, H = high, VH = very high, n/a = data not available


Uses: hg = home orchards, mg = market orchards, up = U-pick, c = commercial grower pick





For warm, dry climates, such as in California and Texas, fruit specialists caution peach and nectarine growers against high-density systems. In these areas, trees have productive lives of more than 15 years and low- to moderate-density orchards work well.


Peach and nectarine orchardists have successfully used Tatura and other divided canopy systems to increase early yields. Trellises and other supports increase establishment costs and maintenance labor and the hard-to-reach crop row centers can complicate pest and disease control. I believe the perpendicular-V and quad-V systems are better alternatives for organic orchards.


Apricots can be trained to any of the open center designs, or to a modified central leader system, as for apples. In commercial orchards, they are usually trained the same way as peaches are trained, but somewhat less pruning is required.


You can train plums and prunes similarly to peaches — with an open center or modified central leader — but the trees are more upright. As with peaches, no proven dwarfing rootstocks are yet available.






Figure 3.6


Average Apple Yields for a Newly Established Orchard
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As the numbers of trees per acre increase, yields, especially early yields, increase dramatically. Note that, even with trees at the same densities, yields differ substantially between rootstocks, varieties, training systems, management practices, and regions.







Across North America, plums and prune trees are typically spaced 10 to 20 feet apart in rows 16 to 20 feet apart. Only a very few high-density plum trials have been reported around the world, including experiments with tree densities greater than 2,000 trees per acre and spindle, axis, and V-shaped training systems. Although these high-density orchards had very high yields, the longest trials only lasted a few years, and we have little information on how plums respond to high-density training over a long period of time. In northeastern Europe, plum trees are planted around 6 to 7 feet apart in rows 13 to 14 feet apart. This closer spacing might work in particularly cold, short-season areas of the United States and Canada, but it will create a crowded orchard on good soils in favorable climates.




Orchard Layout Design


Once you have decided what crops you will grow and how they will be spaced and trained, you can begin designing the orchard. When laying out your orchard, avoid the temptation to crowd as many trees as possible into the space available. For commercial orchards, make sure there is quick, easy, and efficient access into and out of the orchard for workers and equipment. Crowding seldom results in higher marketable yields in the long run and it increases your labor and management costs by reducing efficiency. Narrow alleyways and headlands can lead to damage to trees from large equipment, and crowding greatly increases pest and disease problems.




Map It Out


Lay out your orchard on a piece of paper, and begin by mapping out the general crop and non-crop areas. Start with a fairly accurate outline of your property. If you do not have a property map, you might be able to find one at your local tax office. If you are purchasing a piece of property, be sure to have it accurately surveyed. The surveyor can provide you with a detailed map of the boundaries. Some online search engines now provide satellite maps of much of North America and enable you to identify and print off an aerial photo of your property. The great advantage of aerial maps is that they also show streams, bogs, rock outcrops, and other features of your site. Using these sources, create an outline map of your property, including features such as wetlands and low areas. Try to get the dimensions as accurate as you reasonably can.


The next step is to start designing your dream orchard. At this stage, do not worry about getting everything to scale. The important point is to develop a general idea of what you want to grow and how you want it laid out. Later on, you can refine the plan and drawing.


Non-crop areas. Begin by marking out crop and non-crop areas. Wetlands, low-lying frost pockets, and rocky outcroppings are best used for equipment, employee, and customer parking; equipment and supply storage buildings; refrigerated storage; sales stands; and any other structures your operation may need. Identify these non-crop areas, leaving the best parts of the site for your crops.


Other non-crop areas are buffer strips around the inside perimeter of your orchard. Certified organic orchard growers generally need to leave buffer strips between certified land and adjacent uncertified fields, rows, hedgerows, and roads. The width of the buffer strips will be determined by your certifying agency and the needs of your individual operation. As a general guideline, 30-foot-wide strips should meet most growers’ needs. Exceptions to this would be if your orchard adjoins a nonorganic orchard where airblast sprayers or similar equipment are used to apply pesticides, or if it sits along roadways where nonorganic herbicides and other pesticides are sprayed. In these cases, you may need wider buffer strips and you should probably include a dense windbreak to reduce the amount of pesticide spray that drifts into your orchard. Even if you are not planning to become certified, creating a buffer strip to protect your fruit trees from pesticide drift is a good practice. The buffer strips typically serve as roads around the orchard and provide headlands for turning tractors and other equipment. Make the headlands wide enough to allow you to easily turn around the largest piece of equipment you will be using in the orchard.


Planting blocks. Once you have mapped out the non-crop areas, define the orchard blocks where each crop will be grown. Draw these blocks in relation to your already defined orchard boundaries and non-crop areas. These planting blocks will largely create themselves when you plot out buffer strips from boundary roads and fences. Every grower’s site differs in topography and shape, and you will need to evaluate your own site to determine how best to lay out the orchard. For home orchards the trees may simply be spread out, more or less randomly, through the orchard space.
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ACME Soil Testing Laboratories, Inc
1827 Center Valley
Spokane, WA 99201

Joe Smith

3151 Orchard Lane
Anywhere, ID 83864

County: Bonner

Lab No. 11-0159
Sample: | apple block 1
Crop: apples
Nutrient Availability Soil properties
Nutrient Concentration Level Property Value Units
ppm pH 5.7
NO;-N 17 Low pH buffered 6.5
NH4-N 6 Low EC 2.8 dS/m
P 25 Low CEC 15 Cmolc/kg
K 230 High oM 43 %
Ca 4120 Adequate % sand 20 % silt 60 % clay 20
Mg 0.5 meq/100 g Low Soil type: silt loam
S04-S 15 Adequate
Zn 5.2 High
Fe 235 High
Cu 1.2 High
MN 7.2 High
B 0.9 Adequate

Recommendations:

Add 30 Ib/acre actual N
Add 80 Ib/acre P,0s
Add 1.5 tons/acre dolomitic limestone
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Example Cities

Honolulu; Mayaguez, PR

Miami, FL

Los Angeles; San Francisco
Naples, FL; Yuma, AZ

New Orleans; Tampa
Brunswick, GA; Houston
Seattle; Tallahassee
Atlanta; Dallas

Baltimore; Greensboro, NC
Boise; Nashville
Charleston; Santa Fe
Chicago; Columbus, OH
Milwaukee; Portland, ME
North Platte, NE; Utica, NY
Anchorage; St. Paul

Fargo, ND; Sidney, MT

Fort Kent, ME; Willow, AK

International Falls, MN

Fairbanks

Fort Yukon, AK






OEBPS/images/100367.jpg





OEBPS/images/94523.jpg





