

[image: ]



[image: ]



    
         
         
 
         
            Contents

         
 
         
            Acknowledgments
            
 
            INTRODUCTION: Healthy Soil, Healthy Plants, Healthy Harvest
            
 
            ALTERNARIA BLIGHT 
            
 
            ANGULAR LEAF SPOT
            
 
            ANIMAL PESTS
            
 
            ANTHRACNOSE
            
 
            APHIDS
            
 
            ARMYWORMS
            
 
            ARTICHOKES
            
 
            ASPARAGUS
            
 
            ASTER YELLOWS
            
 
            BEANS 
            
 
            BEET CURLY TOP
            
 
            BEETS
            
 
            BENEFICIAL INSECTS
            
 
            BIRDS
            
 
            BLISTER BEETLES
            
 
            BLOSSOM-END ROT
            
 
            BROCCOLI
            
 
            BRUSSELS SPROUTS
            
 
            CABBAGE
            
 
            CABBAGE LOOPERS 
            
 
            CABBAGE MAGGOTS
            
 
            CANTALOUPE
            
 
            CARROTS
            
 
            CAULIFLOWER
            
 
            CELERY
            
 
            CERCOSPORA LEAF SPOT
            
 
            CLUB ROOT
            
 
            COLDFRAMES
            
 
            COLLARDS
            
 
            COLORADO POTATO BEETLES
            
 
            COMPANION PLANTING
            
 
            COMPOSTING
            
 
             
            CORN
            
 
            CORN EARWORMS
            
 
            COVER CROPS
            
 
            CROP ROTATION
            
 
            CUCUMBERS
            
 
            CUCUMBER BEETLES
            
 
            CUTWORMS
            
 
            DAMPING-OFF 
            
 
            DEER
            
 
            DISEASE CONTROL
            
 
            DOWNY MILDEW
            
 
            EARLY BLIGHT
            
 
            EARWIGS
            
 
            EGGPLANT
            
 
            ENDIVE
            
 
            FERTILIZERS
            
 
            FLEA BEETLES
            
 
            FLEAHOPPERS
            
 
            FUSARIUM WILT
            
 
            GARLIC
            
 
            GOURDS
            
 
            GRASSHOPPERS
            
 
            GRAY MOLD (BOTRYTIS)
            
 
            HARLEQUIN BUGS
            
 
            HORSERADISH
            
 
            IMPORTED CABBAGEWORMS
            
 
            JAPANESE BEETLES
            
 
            KALE
            
 
            KOHLRABI
            
 
            LATE BLIGHT
            
 
            LEAFHOPPERS
            
 
            LEAFMINERS
            
 
            LEEKS
            
 
            LETTUCE
            
 
            MELONS 
            
 
            MEXICAN BEAN BEETLES
            
 
            MITES
            
 
            MOSAIC
            
 
            MULCH
            
 
            NEMATODES
            
 
            OKRA
            
 
            ONIONS
            
 
            PARSNIPS
            
 
            PEAS
            
 
            PEPPERS
            
 
            PEST CONTROL
            
 
            PICKLEWORMS
            
 
            PLANTING AND TRANSPLANTING
            
 
             
            POTATOES
            
 
            POWDERY MILDEW
            
 
            PUMPKINS
            
 
            RADISHES
            
 
            RHUBARB
            
 
            ROTS
            
 
            ROW COVERS
            
 
            RUST
            
 
            SALAD GREENS
            
 
            SCAB
            
 
            SEASON EXTENSION
            
 
            SEED STARTING
            
 
            SHALLOTS
            
 
            SLUGS AND SNAILS
            
 
            SOIL
            
 
            SOUTHERN BLIGHT
            
 
            SPIDER MITES
            
 
            SPINACH
            
 
            SQUASH
            
 
            SQUASH BUGS
            
 
            SQUASH VINE BORERS
            
 
            STINK BUGS
            
 
            SWEET POTATOES
            
 
            SWISS CHARD
            
 
            TARNISHED PLANT BUGS
            
 
            THRIPS
            
 
            TOMATOES
            
 
            TOMATO HORNWORM
            
 
            TURNIPS
            
 
            VERTICILLIUM WILT
            
 
            WATERING
            
 
            WEATHER
            
 
            WEEDS
            
 
            WHITEFLIES
            
 
            WHITE MOLD
            
 
            WIREWORMS 
            
 
            Illustrated Key to Insects
            
 
            Resources for Gardeners
            
 
            Recommended Reading
            
 
            USDA Plant Hardiness Zone Map
            

         
 
         
         

      

      




    
         
         

         
            ACKNOWLEDGMENTS

         

         Thanks first to my family for their help and support. Barry Marshall and Jeri Burns welcomed me to share their garden, while Zachary patiently acquiesced whenever Aunt Fern needed to stop playing and write. Rory Bradley lifted my spirits by proclaiming his pride and excitement about my debut as an author. Tom Cole kept house and home together throughout months of research and writing and offered loving encouragement at every stage.

         Im grateful to Barbara Ellis and Ellen Phillips for teaching me how to be a good garden writer and editor. Thanks to Chris Bucks and Karen Bolesta at Rodale for offering me the opportunity to write this book. My editor, Anne Halpin, was a terrific partner in shaping the manuscript. Lizzie Harper provided beautiful illustrations. Tara Long, Keith Biery, and Nancy N. Bailey at Rodale ensured that the pages look elegant and read well from start to finish.

         Many thanks to gardening consultant and author Sally Cunningham for creating the excellent design for a garden to attract beneficials, shown on pages 54 and 55.

         I appreciate the insightful comments and corrections offered by technical reviewers Janet Bachmann, of Riverbend Gardens in Fayetteville, Arkansas; Dr. Linda Gilkeson, entomologist; and Beth Gugino, postdoctoral research associate at the New York State Agricultural Experiment Station, Cornell University.

         For offering great gardening tips and answers to questions, I owe thanks to many fine home gardeners, farmers, university staff, and technical experts, including Joel Allen (Cornell Cooperative Extension of Columbia County), Brian Caldwell (Cornell University), Julie Callahan (Massachusetts Department of Agricultural Resources), Bev and Bud Cole, Leslie Cole, Dr. Scott Craven (University of Wisconsin), Don DeVault, Melanie DeVault (Pheasant Hill Farm), Mark Dunau (Mountain Dell Farm), Bill Foster (BioWorks, Inc.), Bruce Frasier (Dixondale Farms), Brian Goldman, Miguel Guerrero (Organic Materials Review Institute), Craig Harmer (Gardens Alive! Inc.), Diane Hartzell, Shawn Hill, Norbert Lazar (The Phantom Gardener), the late Bob Love, Sharon Lovejoy, Pam Marrone (AgraQuest), Bing McClellan (Green Light Company), Rose Marie Nichols McGee (Nichols Garden Nursery), Scott Meyer (Organic Gardening magazine), Kevin Moran (Troy Biosciences, Inc.), Jean Nick, Nancy Ondra, Barbara Pleasant, Dr. Steve Reiners (Cornell University), Pam Ruch (Organic Gardening magazine), Mary Lou Shillinger, Katie Smith (The Farm at Millers Crossing), Nan Sterman, Heidi Stonehill, Richard Vento (St. Gabriel Laboratories), Eileen Weinsteiger (Rodale Institute), Carolyn Kay Wheeler, and the Columbia County Master Gardeners. I also learned a great deal from conferences, books, and newsletters of the Natural Organic Farming Association (NOFA) and NOFANew York, as well as publications from Cooperative Extension in many states and from the National Sustainable Agriculture Information Service.
         

      

      




    
         
         

         
            INTRODUCTION
            

            HEALTHY SOIL, HEALTHY PLANTS, HEALTHY HARVEST

         

         
            Visualize your vegetable garden exactly as you wish it could be. All of your favorite crops are there, in just the right amounts to supply you with fresh produce every day. The soil is dark and crumbly and moist. The paths are well mulched. Theres not a weed in sight, but cheerful flowers bloom here and there among the beds. Birds sing in the shrubs and trees nearby, but no rabbits or woodchucks ever dare show their furry heads. Slugs, beetles, and caterpillars have produced nary a single hole in a leaf. Every plant is the picture of health, without a yellow leaf or blemished fruit to be seen.
            

         

         Its a paradise, isnt it? And although this paradise is a fantasy, a healthy organic garden can be a paradise of life and plenty. Thats not to say it will be completely pest-and problem-free, but the soil will be rich and healthy, the plants will be vigorous, and pest infestations will rarely reach a crisis stage. Creating a healthy organic garden isnt a one-weekend project. It may take several years to develop a flourishing chemical-free garden, depending on the quality of the soil you started with, the resources you have available, and the amount of time you can devote to it.

         REAL-LIFE GARDENING

         Is your garden still on that multiyear road to achieving a healthy natural balance? Perhaps youre struggling to improve soil that was a rocky wasteland or a dry sandlot when you first started gardening. Maybe rabbits eat up half your crop of lettuce and salad greens, and you cant even consider growing corn because the local raccoons or deer would get to it before you could harvest it. Or perhaps the problems in your garden stem from the demands of the world beyond the backyardtheres just too little time to balance work, family, and community obligations with the needs of the garden.

         Whatever the reason, if your vegetable garden is less than a paradise, this book is for you. Its filled with practical solutions to the gardening problems we all face. Advice for controlling insects, diseases, weeds, and animal pests abounds, but thats not all. Youll find practical ideas and helpful hints for all the logistical problems of gardening, too: where to find space for starting seeds indoors, how to plant small seeds efficiently, how to set up a crop rotation plan, how to decide when to fertilize and what to use, how to reduce the time you spend weeding and watering, and lots more.
         

         HEALTHY GARDEN BASICS

         Healthy plants are more resistant to problems than stressed plants. The more you can do to promote a healthy garden environment, the less youll have to struggle with fighting pest and disease problems. In undisturbed natural environments such as meadows and forests, its rare for pest problems to reach epidemic proportions. For the most part, plants and their pests stay in balance. However, our vegetable gardens are not undisturbed natural environments. We dig in the soil; we plant seeds and transplants and pull out unwanted plants; we put up fencing; and we harvest leaves, fruits, and roots. We choose the plants we want to growand some of them arent well adapted to our local climate and conditions. We plant in neat rows and beds. These are a lot of changes from a natural state. Even so, we can use gardening practices that mimic features of natural environments to help keep the balance and prevent disease or insect invasions.

         TEND THE SOIL

         The most important part of a healthy garden environment is biologically active soilsoil full of the living organisms that process nutrients, that help plant roots absorb nutrients and water, and that protect plants from pathogens.

         The best way to tend garden soil is to enrich it with organic matter to stimulate the food web. The food web is the community of animals, insects, and microorganisms that live in the soil. Earthworms, nematodes, bacteria, fungi, and mycorrhizae (a specialized type of fungi) are part of this web, and their activity produces soil that is ideal for plant growth. Unfortunately, tilling and digging can kill some types of soil organisms and destroy the habitat for others. Synthetic fertilizers, harsh pesticides, and other materials put into the soil can kill even more. But good garden practices can support and enhance the underground community and let it work for the benefit of your plants. The more you can do to encourage living things in your garden soil, the better your crops will grow and produce. The Soil entry in this book explains how to overcome soil problems and build a diverse subterranean food web in your garden.

         COVER THE SOIL

         Bare soil is the exception to the rule in natural systems. You can see that in your own yardif you dig a garden bed but then leave it alone, it wont stay bare for long. If its spring or summer, plants will sprout. If its fall, leaves will drop from the trees and cover the bed. Only persistent effort keeps garden beds clear of vegetation or leaf litter. Dont fight natures tendency here; instead, work with it. After you dig a garden bed, if you dont plan to plant it right away, cover it up. Spread a layer of organic mulch or plant a cover crop. Or if you want to warm the soil, cover it tightly with black plastic.

         Throughout the gardening season, continue to use mulch and cover crops to the fullest to avoid bare soil. Mulch plays many helpful roles. It moderates soil temperature and moisture levels, and thats beneficial for all the helpful organisms in your soil, as well as for your plants. Mulch provides a habitat for beneficial ground beetles and spiders. There are a few special circumstances when youll leave soil uncovered to solve a problem, but for the most part, covering the soil is the best approach. To learn how to manage mulch and cover crops successfully in your garden, turn to the Cover Crops and Mulch entries in this book.
         

         STRIVE FOR DIVERSITY

         Natural environments include a mix of plant species of different sizes, shapes, and soil needs. Diversity is helpful in gardens, too. Although it seems counterintuitive, including some nonvegetables in your vegetable garden can improve yields because it tends to reduce pest problems. Interplanting crops among plants that arent hosts to particular veggie pests can make it harder for the pests to find the crop plants. Even more important, a mixed planting provides a range of habitats for beneficial insects that help to control pests.
         

         Outside your vegetable garden, plantings in other parts of your yard can help to supply habitat for these beneficial insects, too. Beneficial insects cant survive just by eating other insects; many also feed on pollen or nectar, and they need sheltered areas where they can hide to avoid damaging weather conditions and their own predators. Perennial plants, including shrubs and flowering perennials, are often important habitat plants. If you cant plant the perennials in your vegetable garden, find other places in your yard for them, such as a foundation planting or a streetside garden. The beneficials attracted to these flowering islands will also forage for insect prey in your vegetable garden. Consult the Beneficial Insects entry for specific advice and recommended plants to encourage beneficials.

         NEW-GARDEN WOES

         Few home gardens start out with naturally rich, fertile soil. Contractors often strip topsoil and compact the remaining soil around new homes during construction. Or past owners may have treated the soil with synthetic herbicides and fertilizers, killing beneficial soil organisms that help keep plants healthy. In any case, vegetable crops growing in poor soil are likely to suffer stress and develop pest problems. If your soil is a rocky or compacted mess, you may feel overwhelmed by the double burden of improving the soil and fighting pest problems. But take heart! If you continue feeding the soil and following practices to attract beneficial insects and reduce pests, your soil quality will get better and youll see pest problems decline from year to year. Your harvests will get bigger, too. You will find a wealth of soil-building solutions in the Soil and Composting entries. Organic methods really do work. Years of scientific research and the hands-on experience of millions of gardeners prove it.

         TOO BIG TO MANAGE?

         Another way gardeners tend to create problems for themselves is by planting a garden thats bigger than they can manage. Its easy to become overenthusiastic, especially when you page through the enticing seed catalogs that flood your mailbox each winter, or browse through local nurseries and garden centers in spring. You may end up planting lots of seeds and transplants, but the result can be the opposite of what you expect. Weeds shoot up in all your beds, competing for water and nutrients and stressing your crops. You dont thin all of the rows of seedlings, so the crops themselves put stress on one another. You cant keep up with watering, so plants wilt and struggle to survive in summer heat. Instead of harvesting a bumper crop of vegetables, you end up fighting a bumper crop of pests, simply because you didnt have enough time to keep your plants healthy.
         

         If this description sounds like what happens in your garden, heres an idea for changing the pattern: Plant one-fourth of your garden with a cover crop instead of vegetables. Cover crops require less time and attention than vegetable crops, and they offer lots of great benefits, including improving the soil and providing habitat for beneficial insects. Try it and see. Even though you plant fewer veggies, you may end up with a better harvest. You may decide that cover cropping should be part of your garden routine, or you may gradually be able to increase the size of your garden as your gardening skills improve and your garden habitat matures. See the Cover Crops entry for information.

         If youre starting a new garden, whats the best way to decide how much to plant? Start by assessing how much time you have available for gardening. Do you work full time? Do you have children to take care of and a household to run? Do outside activities take you away from home on a daily basis? Write down your schedule during a typical week and see where you can fit in blocks of time for gardening. You may discover that you can devote only 4 hours per week to your vegetable garden, for example. If thats the case, think small. One rule of thumb is that youll need 2 hours per week for each 100 square feet of garden you plant. Four hours per week equals a garden thats 10 feet by 20 feet.

         SOLVING PROBLEMS ORGANICALLY

         During a typical growing season, you may need to take steps to prevent or control roughly a dozen species of pests. Contrast that with the thousands of species of nonharmful organisms present in your garden. Many of the insects, animals, and microorganisms in our gardens are helpful, from lady beetles that prey on aphids to beneficial nematodes that protect root crops from root-knot nematodes. Since there are so few pests in our gardens, it makes sense to avoid spraying a pesticide or herbicide that kills a broad spectrum of living things, including ones that could be helpful to our gardening efforts. There are plenty of other important reasons to avoid using pesticides, and as an organic gardener, you will want to choose more benign measures. Organic gardeners deal with pest problems by setting up barriers to block pests, using repellents to keep pests at bay, encouraging pest predators and parasites in the garden, and resorting to organically acceptable natural pesticides only as a last resort.


         Every year new kinds of organic gardening and pest-control products appear on the shelves of garden centers. Its hard to keep up with all the options, and you may wonder how to best educate yourself about this expanding world of organic gardening methods and products.

         WHAT DOES ORGANIC MEAN TODAY?

         Twenty years ago, organic gardeners had limited choices of commercial products for controlling pests. Most garden centers carried few or no organic fertilizers and pest-control products. Home gardeners who wanted to learn about organic gardening relied mainly on Organic Gardening magazine, Rodale gardening books, and their fellow gardeners for information. In the 1990s, interest in organic food, farming, and gardening snowballed.
         

         The United States government became involved by passing the Organic Foods Production Act (OFPA), which directed the USDA to set standards for commercial organic food production, from vegetable crops to dairy products to processed foods. The purpose of the legislation is to protect consumers. Ideally, because of the OFPA, we can be confident that organic produce is commercially grown according to specific, detailed standards.

         The USDA responded to the legislation by creating the National Organic Program (NOP), which wrote detailed rules governing organic food production and established a certification program. Farmers who want to label their products with the USDA Organic seal must create a written plan for their farm businesses detailing how they will meet government standards, and their farms must be inspected once a year by a certification agency.

         
            WHO DECIDES WHATS ORGANIC?

            The creation of national standards for organic farming and organic food products generated fierce debates among farmers, consumer groups, food processing companies, scientists, and environmentalists. Amendments to the standards are ongoing, and there is continuing controversy as to whether the standards uphold the high ideals that underlie the philosophy of organic agriculture. If youre concerned about the broader issues of organic food production and marketing, join an organization that supports organic farmers and gardeners. These organizations participate in the debate about additional amendments to the national standards for organic food production. Most publish newsletters that report on controversial changes, and inform their members about how they can respond to and comment on government decisions. See Recommended Reading for a listing of some of these organizations.

         

         The regulations define which substances organic farmers can use as fertilizers and pest-and disease-control products. In general, synthetic substances are prohibited, and the OFPA defines synthetic as formulated or manufactured by a chemical process or by a process that chemically changes a substance extracted from naturally occurring plant, animal, or mineral sources. Sewage sludge, ionizing radiation, and genetically engineered seeds also are prohibited. A limited number of synthetic substances are allowed, and they are listed in detail in the regulations. For example, copper nitrate is a type of synthetic chemical fertilizer, and it is prohibited for organic crop production. However, copper sulfate, a different synthetic form of copper fertilizer, is allowed if the farmer can prove (via soil testing) that theres a copper deficiency on his or her farm. The regulations are long and complicated, but if you are interested in reviewing them, you can find them online at www.ams.usda.gov/nop.
         

         MAKING CHOICES ABOUT GARDENING PRODUCTS

         As interest in organic food and farming increases, companies are researching and developing new products for organic farmers. Many of these products also become available to home gardeners. For example, there is an almost overwhelming variety of organic blended fertilizers, liquid fertilizers, and foliar fertilizers to choose from. Virtually all garden and home centers now offer some organic fertilizers and pest-control products. Information on organic gardening is available from many magazines, Web sites, and books. Youll find a list of good gardening books and magazines in Resources for Gardeners. The net result is that organic home gardeners today have a wide range of choices of products and methods, and sometimes its confusing to know which options match up to your philosophy of organic gardening.
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               The three-leaf logo and the Organic Materials Review Institute logo indicate that a gardening product meets the standards of the national legislation governing organic food production.

            

         

         Home gardeners dont have to follow the NOP standards, of course, but one way to check whether a product is approved for organic farming is to look for the three-leaf logo or the OMRI logo on the label. The three-leaf logo indicates that the Environmental Protection Agency has approved the product as meeting NOP standards. OMRI stands for Organic Materials Review Institute, which is a nonprofit organization that reviews applications from product manufacturers to determine whether a product meets NOP standards. (To learn more about OMRI, visit the institutes Web site at www.omri.org.)

         EPA approval and OMRI listing of products are very important to commercial organic farmers because they may face penalties and lose their certification if they use products that dont meet NOP standards. Of course, this isnt the case in home gardens. OMRI listing and EPA approval are helpful guides for home gardeners but not requirements. Sometimes, you may choose to use a product that isnt OMRI listed, and you may also choose not to use a product that is listed by OMRI. Why choose a product that isnt OMRI listed? Some companies that make organic products for home gardeners dont seek OMRI listing because the review process is expensive and time-consuming. Also, new products come on to the market each year. Sometimes they are released for sale while still under review and arent yet OMRI listed.
         

         When choosing products, its very helpful to find a local garden center or nursery staff person whos knowledgeable about organic products. Failing that, find a mail-order or online garden supplier that offers detailed information about its products (see Resources for Gardeners for a list of suppliers). You can always check directly with a product manufacturer, too, and ask whether its product meets NOP standards.

         On the flip side, why would you turn down an OMRI-listed product? One consideration in choosing pest-and disease-control products is how environmentally friendly they are. Some OMRI-listed products can have harmful environmental side effects. For example, many botanical pesticidesproducts that contain rotenone, neem, and pyrethrinsare OMRI listed. However, most botanical pesticides have some harmful effect on beneficial insects, and a few are also harmful to fish and other organisms. Organic farmers cannot use these pesticides except as a last resortwhich in their case may mean the difference between harvesting a marketable crop and having to plow the crop under. In a home garden, thankfully, we rarely face such critical consequences if we lose some of our harvest. Thus, we can afford to be very conservative about the use of botanical pesticides, choosing only those that have the fewest harmful environmental effects and saving their use for severe pest problems only. (To learn more about botanical pesticides, see the Pest Control entry.)

         KEEPING YOUR PERSPECTIVE

         Even when a tough problem comes up in your vegetable garden, remember that its not the end of the world. It can be heartbreaking to lose a crop that youve nurtured carefully through the season, but dont let that ruin your enjoyment of the crops that do succeed. Remember how delicious homegrown produce tastes and how good it is for you. Even if the broccoli heads from your garden are small and less than perfect, theyre loads higher in vitamin content than the oversized broccoli at the grocery store thats been shipped hundreds or possibly thousands of miles. And growing your own organic vegetables is more environmentally sustainable than buying packaged frozen organic produce from places as far away as New Zealand or Asia.

         Despite rows that arent precisely even, tomatoes planted a few weeks late, weeds in the pathways, or some holes in the cabbage leaves, your organic vegetable garden really is a paradise of vitamin-rich, sustainably produced food. So take a new view of your gardening problems, and think of it this way: Every mistake you make or problem you face can lead to a discovery that will make next years garden better.

         
         

         
            HOW TO USE THIS BOOK

            Rodales Vegetable Garden Problem Solver is divided into entries that cover crops, insects an d other pests, diseases, and gardening techniques. The entries are arranged from A to Z.
            

            Lets say youve discovered a problem on your squash plants but you dont know whats causing the problem. Turn to the Squash entry and look for Troubleshooting Problems. Youll find a complete listing of the common insect, disease, and cultural problems of squash . Browse the list to find the probable cause.

            Sometimes you will know whats causing the problem. For example, you may know at a glance that the yellow bugs on your bean plants are Mexican bean beetles. If so, turn to the Mexican Bean Beetles entry for a full listing of control measures and find a control.

            If youve found an insect in your garden but you dont know what it is, turn to the Illustrated Key to Insects to quickly scan illustrations of common garden pests and beneficial insects. All of the insects covered in this book are included, and the key will direct you to the specific page where you can find information on that insect.

            Sometimes a problem may be broader in scope: Perhaps your crops seem to be growing slowly and you suspect that your soil isnt supplying enough nutrients. Youll want to consult one of the gardening technique entries, such as Fertilizers or Soil, to find solutions to the problem.

            Gardening isnt just about solving problems; its also about having fun, enjoying the outdoors, and reaping a great harvest. And theres plenty of information in this book to help you there, too! Every crop entry includes a Secrets of Success section that youll find helpful for enjoying greater success in your garden. And the entries on techniques such as seed starting an d watering are full of great tips and ideas for more efficient and effective gardens. If you are an experienced gardener, look for Beyond the Basics boxes for tips on advanced methods.

            If youd like an overview of whats in the book, turn to the Contents page in the front, where youll find a quick page reference guide to all the entries. And last but not least, if you cant seem to find an entry that addresses the problem, turn to the comprehensive index at the back of the book and look it up there.

         

      






    
         
         
            ALTERNARIA BLIGHT

            also called Alternaria leaf spot

         

         
            It pays to act quickly if leaf spots appear on blight-susceptible crops because the Alternaria fungi that cause blight can spread rapidly in warm to hot, wet weather. A light infection wont do much damage, but if leaves end up blighted and dead, you may lose some of the harvest of roots, flowerheads, or fruits.
            

         

         Alternaria solani causes early blight of potatoes and tomatoes; see Early Blight for the description and control recommendations for this disease. 

         RANGE: United States; southern Canada. Rarely a problem in dry regions
         

         CROPS AT RISK: Carrots, parsley, squash-family crops (especially muskmelons and watermelons), cabbage-family crops (including horseradish), beans
         

         DESCRIPTION: Symptoms vary from crop to crop, but many crops develop targetlike spots that enlarge and merge. In carrots, leaf spots are dark brown or black and irregularly shaped. Elongated spots on leaf stems look like dark streaks. The disease develops rapidly in carrots, and most of the foliage may end up looking burned, collapsing to the ground.
         

         In squash crops, small spots appear on older leaves. As the spots enlarge on muskmelon leaves, the pattern of concentric rings becomes clear. Infected leaves may curl and shrivel up. Often, fruits arent directly infected but suffer from sunscald due to lack of shading after leaves die. Summer squash may develop moldy spots due to direct infection by the blight fungus.

         In cabbage-family crops, spots mainly appear on older leaves, so damage is not serious. Spots may start as specks and grow quite large, showing concentric rings. Spores also can germinate on broccoli and cauliflower heads, creating dark lesions. Also, the spots can penetrate several layers deep in sprouts on Brussels sprout plants, ruining the harvest. Turnip leaves can be severely infected, and the roots of infected plants may develop symptoms in storage.

         In warm conditions, Alternaria fungi can cause damping-off of seedlings (see Damping-off). However, infected seedlings often develop normally, showing no symptoms until warm, wet conditions prevail.

         FIGHTING INFECTION: Remove leaves and stems that show symptoms, or pull out infected plants. Start a spray regimen of Bacillus subtilis, baking soda solution, or compost tea, but apply sprays early in the day so foliage will dry quickly. Stop using sprinkler irrigation.
         

         Although symptoms spread rapidly through a carrot planting, the infection often doesnt occur until later in the season. Even if carrot tops die back suddenly, dig up the crop. Roots probably will be salvageable.

         GARDEN CLEANUP: The fungus survives winter on seeds and in crop debris. After harvest, remove and discard noticeably diseased crop debris; compost or turn under the rest. Also uproot and remove weeds that belong to the same plant families as susceptible crops.
         

         NEXT TIME YOU PLANT: Add compost to bolster beneficial soil microorganisms. Space carrot-and cabbage-family crop rows widely. Sow carrot seed in raised soil ridges. Plant clean seed; choose resistant varieties when possible. Spray B. subtilis or compost tea before symptoms appear.
         

         CROP ROTATION: Different species of Alternaria cause blight in different crop families, and in general, Alternaria fungi cant survive more than 2 years in the soil. A simple 3-year rotation by crop family may break the disease cycle.
         

         ANGULAR LEAF SPOT

         
            Cucumbers and their cousins are the only crops affected by this bacterial disease. Angular leaf spot spreads during wet conditions: Splashing rain or people handling wet plants spread the bacteria, which enters through wounds or pores in leaves, stems, and fruits.
            

         

         In home gardens, even if leaves and stems show symptoms, fruits may escape infection. If the foliage is badly infected, though, yields will be poor.

         RANGE: United States; southern Canada
         

         CROPS AT RISK: All squash-family crops
         

         DESCRIPTION: Water-soaked spots appear on leaves and stems. The spots dont enlarge past the leaf veins, so they end up with irregular geometric outlines. On wet mornings, small drops of bacterial ooze form on these areas (usually on leaf undersides), leaving a trace of white when they dry. The spots turn yellow and crisp and may tear out of the leaves, leaving ragged holes. White spots form on fruits, and the tissue underneath can rot, especially if soft rot sets in.
         

         FIGHTING INFECTION: Prune off infected leaves and stems. If plants are small, uproot and discard them; start another planting elsewhere in your garden. Stop using sprinkler irrigation. Harvest fruits on the young side from infected plants. If the disease has been a severe problem in the past, spray with copper during wet weather to slow the spread of the disease. Stop spraying when dry weather returns.
         

         GARDEN CLEANUP: The bacteria survive winter in seeds and plant debris.
         

         After harvest, remove and discard any noticeably diseased plant debris. Compost or turn under the rest.

         NEXT TIME YOU PLANT: Improve soil drainage before planting. Plant clean seed. Choose one of the many resistant cucumber varieties available.
         

         CROP ROTATION: The bacteria persist up to 2 years in the soil in crop debris. A 2-year (or longer) rotation of squash-family plants should break the disease cycle.
         

         
         ANIMAL PESTS

         
            Theres no simple solution for animal pest problems because furry marauders are much more complex creatures than insects are. Animals will behave differently depending on the weather, the amount of food available, the population level, and other factors. Our vegetable gardens are tempting targets because so much of the plant growth is young and tender, and because we water the plants during dry periods.

         

         To cope with animal pests, start by deciding if you will protect only your vegetable garden or if you also want to protect flower gardens, trees, and shrubs. Note that if you take steps to stop animal pests from eating your vegetable crops, they may cause even more damage to your landscape plantings. Once you make the decision, act boldly. While insect pests or diseases can reduce yield of one crop or another, its rare that they wipe out an entire crop overnight. With animal pests, on the other hand, such a scenario is increasingly common.

         ASSESSING THE PROBLEM

         The most common furry creatures that bother vegetable gardens from coast to coast are rabbits, woodchucks, deer, and raccoons. Rabbits, woodchucks, and deer eat a variety of crops. Raccoons are corn specialists but also will dig into ripening melons to feast on the sweet flesh. Several other kinds of wildlife, from armadillos to voles, sometimes feed in vegetable gardens in certain regions.

         If youre new to gardening, ask your gardening neighbors or your Cooperative Extension office what animal pests raid gardens in your area. Keep a watchful eye out around your yard and your neighborhood, especially in the early morning and as dusk approaches. Youll probably spot rabbits and woodchucks if theyre local residents, and in many areas, deer feed in full view of roads and houses.

         DIAGNOSING DAMAGE

         In your garden itself, look for rabbit droppingssmall piles of brown pellets the size of peas. Rabbits clip off branches neatly. You may find a few wilted branch tips on the ground around damaged plants, leftovers that the rabbit didnt finish.

         Deer droppings are larger than those of rabbits. Deer also tend to trample crops, and they feed roughly, tearing at plants.

         You may never see a raccoon in your neighborhood, but if you grow corn and dont protect it, the raccoon will find it just as it ripens. If raccoons are reported as pests in your area, make the assumption that youll need to protect your corn and melon patch from them. Otherwise, youll wake one morning to find corn ears ripped open and stalks toppled over, as well as gaping holes in ripening melons.

         Birds are garden helpers because they eat large quantities of pest insects, but birds can also be garden pests. To learn about the damage birds cause and how to deal with it, consult Birds. See More Pests for signs of damage by small rodents and regional animal pests.
         

         SOLUTIONS TO ANIMAL PEST PROBLEMS

         Coping with animal pests can include four categories of action: Scare them away, repel them with repugnant odors and flavors, plant crops especially for them to eat, or fence them out.

         A fence is the most secure option. If you decide against a fence, plan on launching a campaign with multiple products and gimmicks, and be prepared to switch them frequently. Theres no magic repellent or scare tactic that works all the time every time. In fact, youll find amazingly contradictory claims about animal repellents and scare devices. One gardener will swear that spraying plants with a hot pepper spray protected them from animals beautifully, while another will scoff that spraying hot pepper seemed to attract wildlife to the garden. Both could be telling the truth. Perhaps one gardener sprayed the repellent faithfully every 3 days, and it kept away the rabbits from her town garden. The other gardener may live at the edge of a wooded area overfilled with deer.

         Unfortunately, the simple animal repellents devised from household items that protected our grandparents and parents gardens may no longer work for us. Decades ago, animals simply had more wild places in which to forage for food. Higher populations of animals that are less wary of feeding near our homes and roads make our gardens prime targets, and the animals are learning faster that scare devices and repellents dont have to deter them from a nighttime garden feast.

         
            THE PRESSURE FACTOR

            Wildlife pressure and deer pressure are terms that refer to the density of the wildlife population in an area relative to amount of food and natural habitat available. If there are lots of wild animals in your neighborhood but also lots of appropriate habitat and food sources, wildlife may not visit your yard oftenyou live in a low pressure area. Using repellents and scare devices may be enough to prevent any significant damage.

            Unfortunately, more and more gardeners find that wildlife pressureespecially deer pressurein their area is high and getting higher as development encroaches on wildlife habitat. If you live in a high pressure area, a sturdy fence designed especially to keep out the pests that frequent your area will be your only hope of having a successful vegetable garden.

            As you assess the wildlife pressure in your area, gather as much information as you can. Are new large developments planned nearby? Are any of your neighbors fencing their yards? Either of these factors could increase the pressure on your yard and garden. Also, keep in mind that pressure one year may be worse than another due to weather conditions (droughts will increase wildlife pressure) and cycles in local wildlife populations.

         

         
         WHEN YOU NEED AN INSTANT DEFENSE

         Its happened to most of usyou head out to your garden one fine spring morning and find unmistakable signs that animal pests have been chewing on young seedlings and transplants. Theres no time to put up a fence until the weekend. What can you do until then? Try some or all of the following quick fixes. None are guaranteed, but with luck, theyll protect your plants until Saturday arrives.

         APPLY A REPELLENT. Apply an odor-based repellent, such as a product made with rotten eggs, around the perimeter of your garden, and sprinkle or spray a taste-based repellent, such as hot pepper spray, directly on crops that were attacked.
         

         SPREAD ROW COVERS. If you have it on hand, cover plants with floating row cover and fasten it down tightly along all sides. See Row Covers for tips on securing row covers. 

         Before you cover your plants, though, inspect them for insect pests. If young caterpillars, grubs, aphids, or flea beetles have found the plants, row covers wont work. You may lose your crop to the insects as they thrive in the protective space of the row cover.

         BARRICADE PLANTS. Cloches used for protecting plants from cold will serve to keep out animal pests for a few days. See Season Extension for suggested cloches. Dont use cloches if temperatures are predicted to reach 80F or more, or youll cook your plants.
         

         For an instant any-season animal barricade, check your shed for extra pieces of wire mesh fencing. Use wire cutters to cut sections just long enough to make arches over your crop rows, as shown in Mesh Tunnel Fence. These barriers can be effective all season to protect crops from deer as long as the plants dont outgrow the arches. Caution: Animal pests that dig, such as woodchucks and rabbits, can tunnel under these kinds of barriers.

         SCARE DEVICES

         Items that move, make noise, resemble predators, or otherwise disturb the peaceful setting of your garden can spook animal pests for one day or several, but probably not all season. To get the best from scare devices, keep swapping one for another, and put them in different places around your garden.

         FAKE SNAKES AND OWLS

         Commercial versions of these decoys vary in design. Some are quite lifelike; others are more abstract, with surfaces that catch and reflect light. You can make your own snakes by cutting 4-to 6-foot sections of old garden hose and positioning them in the pathways of your garden, where theyre easily seen. These may scare birds, rabbits, and some other small animals.

         WEIRD SURFACES

         Laying chicken wire on the ground around a corn patch could discourage raccoons because they wont like trying to walk across the wire. Planting corn as an island in a sea of prickly pumpkin or winter squash vines is another approach.

         
         
            [image: alt]
               To scare rabbits, birds, and other animals, hang aluminum pie pans and CDs on strings tied to sturdy twine stretched taut between stakes along garden rows. Drape shiny Christmas garland on tomato cages or trellises.

            

         

         The chicken-wire tactic may deter deer, too, but they could jump across itand its awkward to try to surround a whole garden with a barrier of chicken wire carpeting.

         For rabbits, try surrounding crop rows or individual plants with spiny plant materials such as sweet gum balls or spiny holly trimmings.

         SPRINKLERS

         Motion-activated sprinklers send out a jet of drenching water when a marauding animal comes close enough to trip a heat sensor in the sprinkler unit. If you want to try a sprinkler like this, keep in mind that it needs to be attached to a hose at all times. It takes more than one for full coverage because the motion detector has a range of only about 100 degrees (a full circle is 360 degrees). Thus, if animals can sneak into your garden from any direction, youd need three sprinklers (and thus three hoses or a system of hose splitters to supply the three units). The units cost $50 to $75 each, and they include batteries that need to be replaced occasionally.

         SHINY ITEMS

         The flashes of light cast by aluminum pie pans, CDs, and metallic Christmas garland alarm animals and prevent them from investigating your garden. Arrange them as shown in the illustration. 

         NOISE

         Commercial devices that make loud noises at random intervals work well for keeping pests out of farm fields, but if you have neighbors nearby, using one of these is a good way to ruin a friendship. One tolerable source of noise thats reputed to work well is a portable radio for scaring raccoons. Set it to an all-talk station and put it in the garden as corn approaches ripeness.

         REPELLENTS

         A foolproof animal repellent has yet to be invented. However, there are some repellents that work a majority of the time, especially if the animal pest pressure in your area isnt severe. Dont be disappointed if you see a little damage, because the animals may eat a bit here and there until they become turned off by the taste or smell.

         Common odor-based repellents include bloodmeal (dried blood), predator urine, garlic, human or animal hair, rotten eggs, or synthetic chemicals. Taste-based repellents use capsaicin (the substance that makes hot peppers hot), essential oils, garlic oil, or various synthetic substances. Many studies show that overall, odor-based repellents work better than taste-based repellents. As with every general rule about repellents, though, there are exceptions.

         Repellents may smell bad to you, too, at the time you apply them. You wont want to get them on your skin or inhale them. If they contain capsaicin, hot peppers, or garlic, its important to protect your eyes while applying them. Wear goggles and a mask and gloves. Wash your hands thoroughly after applying.

         COMMERCIAL REPELLENTS

         Garden centers, nurseries, and mail-order suppliers offer a wide range of animal repellent products. Check the label to find one with the active ingredient of your choice. Avoid products that use synthetic substances as the repellent. When shopping for repellents, keep these tips in mind.

         START SMALL. When you first try a repellent, buy the smallest container you can. This is more expensive on a per-unit basis but can be the least costly approach because its impossible to predict the effectiveness of a particular repellent until youve tested it in your yard. After you find a product that works well, then invest in the larger container. And if you have success with more than one, buy both. Use one for a while, and then switch to the other.
         

         DONT DUPLICATE. Some companies package one repellent for deer, another for rabbits and woodchucks, and still another for pets. Ask a salesperson or check product labels to learn whether the products are significantly different. Common repellent ingredients such as putrefied egg solids, garlic juice, and capsaicin are repellent to all of these animal pests, so there may not be any significant differences in the formulations. If there isnt, then buy only one type.
         

         CHECK THE SHELF LIFE. Some product labels state that one application will continue repelling pests up to 2 months. But in practice, most gardeners find that repellents work best when reapplied every 10 to 14 days and even more often when it is rainy or animal pressure is very high. Check product expiration dates carefully. Some of the natural products have a limited shelf life and wont be as effective once they start to break down.
         

         REPELLENTS FROM THE HOUSE AND GARAGE

         Items from around your house or garage sometimes work as deterrents, but limit your expectations. Sometimes the best use for these repellents is as a supplement to a garden fence. Spray the repellents around the perimeter of the fence or hang them from the fence wire or posts. This may be enough to keep animals from challenging the fence.

         EGG SPRAY. Beat two eggs and add to 1 gallon water in a backpack sprayer (be sure no eggshell goes into the sprayerit will block the spray hose). Mix well and spray on the ground around the perimeter of your garden.
         

         CAYENNE PEPPER. Capsaicin extracted from hot peppers is the active ingredient in some commercial pest repellents, and cayenne pepper off the spice shelf may have the same power. Sprinkle pepper directly on foliage (but not on plant parts you plan to harvest).
         

         STRONG-SMELLING SOAP. Use an ice pick to poke a hole through a bar of scented deodorant soap and stick a length of flexible wire through the hole. Hang the soap from a stake. Or collect odds and ends of leftover soap and put them in small bags made from cheesecloth, panty hose or old socks, or net bags from grocery store produce. Fasten the bags with twist ties or twine. Some gardeners even grate bars of soap directly onto the surface of garden beds.
         

         OLD CLOTHES. Well-worn clothing and leather shoes supposedly carry enough human scent to scare away rabbits. Hang items on short stakes around the perimeter of your garden.
         

         HAIR. Collect hair from a local barber or animal groomer. Spread it over the soil surface and work it lightly into the top inch of soil. Or put it in bags as you would soap.
         

         BLOODMEAL. You may have a bag of bloodmeal in the garage that you use as fertilizer. It works as an animal repellent, too. Sprinkle it directly on foliage or put it in bags.
         

         FENCING

         Building a fence is the surest way to stop animals from damaging your garden. For rabbits, construct a 2-foot-tall fence of 1-inch chicken wire. Use metal or sturdy, rot-resistant wood stakes, and hammer them into the soil at least 12 inches deep. Use landscape pins to secure the bottom edge of the fence so the rabbits cant push underneath.

         If woodchucks are potential raiders, increase fence height to 4 feet, but leave the top 18 inches floppy so that if the woodchuck climbs, its weight will pull the fence outward and over. Suspended in midair, the woodchuck will have no choice but to let go and drop back to the groundoutside your garden. Raccoons can climb taut vertical wire fences, but a floppy fence like this will probably stop them also.

         See Deer to learn about fence designs to keep out deer.

         
         UNDERGROUND BARRIERS

         Rabbits and woodchucks sometimes tunnel under a fence, especially one thats put up after theyve already sampled the treats growing in your vegetable patch. There are two design options to discourage burrowing: an underground barrier or an electric fence positioned a few inches outside the conventional fence.

         Adding an underground feature to a fence requires a lot of digging, but it is effective. Some sources suggest extending wire 6 to 12 inches deep to keep out rabbits or woodchucks. Others say that the wire should curve or fold outward to create a three-dimensional barrier, as shown in the illustration below.

         
            [image: alt]
               Extending a wire barrier belowground prevents digging animals from finding their way under the fence. The floppy top portion foils groundhogs and raccoons that try to scale the fencing.

            

         

         ELECTRIC FENCES

         Electric fences provide a psychological barrier, not a physical one. These fences scare animals by sending a pulse of electricity through the animals body. The type of electricity is different than that in our household electric lines, so theres no danger of electrocution by an electric fence. Each pulse from the fence lasts only a fraction of a second, with enough time between for muscles to relax. Even if a raccoon, for example, gripped an electric fence wire in its paw, it would not become frozen to the wire. Instead, it would immediately pull its paw away and retreat in fear.

         To learn how to set up electric fencing and attach it to a charger (which supplies the power to the fence), see Deer.

         ELECTRIC FENCE DESIGNS. A fence about 2 feet high will keep out groundhogs, raccoons, and rabbits. The fencing is available as polypropylene netting with rods already attached to the netting (see the illustration). This type of fencing is easy to set up. For rabbits, the minimum voltage needed is 3,500 volts. 

         If raccoons are the sole animal pest troubling your garden, you can use one or two strands of electric wire (or polytape) rather than netting. String the wire on insulators attached to metal posts, setting one wire about 6 inches above ground level and the other at 18 inches.

         IF YOUR FENCE FAILS. There are two common reasons why animals sometimes find their way through your fence into the garden. First, you turned off the fence so that you could work in the garden and forgot to turn it back on afterward. Whats the solution for this? Perhaps an old-fashioned string tied around your finger!
         

         
         
            [image: alt]
               If your regular garden fence isnt designed to keep out raccoons, set up a temporary electric fence connected to a battery-powered fence charger around your corn or melons as they approach ripeness. Two strands of polytape will do the trick.

            

         

         The second cause is that weed growth is interfering with the flow of current through the wires so the animals arent getting much or any shock when they touch the fence. If thats the case, theyll easily worm their way under or through the flexible netting or between the wires. To prevent this, occasionally shut off the fence, move it aside, and use a mower or string trimmer to cut down weeds. (Remember to turn it back on.) Or, when you set up an electric net fence, lay flat stones or strips of heavy cardboard along the fence line to block weeds.

         COMBINATION DESIGNS

         Supplementing a chicken wire or woven wire barrier with electrified fence wire will keep out rabbits, woodchucks, raccoons, and some other pests, with no underground barrier required. One design calls for running two electric wires outside the nonelectric wire fence, a few inches away from the fence, as shown in the illustration. If rabbits or woodchucks try to push through or climb over the fence, they inevitably come in significant contact with one or both electric wires. This type of fence will keep out squirrels, too.

         With this approach, its unlikely that animals will ever try digging, but if they do, its certain that they will be zapped by the lower wire before their excavation hits pay dirt.
         

         You can assemble a fence like this yourself or buy a kit that has all the components and instructions on how to assemble them. As with any electric fence, be sure to attach the wires properly to a charger and ground rod.

         TO TRAP OR NOT TO TRAP

         Bunny or woodchuck raiding the garden? One great solution would seem to be catching it in a humane trap and taking it off to the woods or open fields so it can live in nature and stop eating your plants. However, live trapping isnt that simple. Often, its not one animal feeding in your garden; its two or three, or eight or ten. If you expect to solve the problem by trapping, it may take weeks of repeated effort.

         
            [image: alt]
              Electric wires set a few inches outside of a conventional garden fence will shock any small mammals that come close to investigate.

            

         

         In some states, regulations limit the release of live-trapped nuisance animals to the property of the person who trapped them. So, its legal to trap an animal only if you release it in your own yard. The only other option is to euthanize it.

         To find out whether and where you can safely and legally release trapped animals in your area, contact your Cooperative Extension office, your state department of natural resources, or your states USDA Office of Wildlife Services.

         Be aware that even if you find an appropriate place to release the animal, you may be releasing it to a hard life or a quick death. Wild animals that have become accustomed to feeding in suburban areas often dont readapt to a wilder setting. Other resident animals may chase it out or kill it. If it does survive, chances are it will be because it finds some other yard or cultivated area to live in.

         Finding solutions to these problems should be enough to discourage you. However, if you still decide to try trapping, educate yourself before you act. Find out which size trap you need. Learn how to bait traps and how to handle the traps when an animal is inside. Practice using the gate latch and release in advance so you wont fumble or panic once an animal is in the trap. Wear gloves and be cautious. Once a trap is open, the trapped animal will most likely run away from you as fast as possible. But while its in the trap, it may try to bite or scratch you in self-defense if you get too close. If you live in an area where rabies among raccoons is a problem, be aware of the risks in handling a trap with a raccoon in it.

         Hiring a professional wildlife contractor to set traps and remove the animals from your property is a safer, albeit more expensive, option.


         For most gardeners, the only time a live trap comes in handy is when a pest animal finds its way inside a fenced garden and takes up residence inside. When that happens, set up the trap inside the garden. Lure the animal with the freshest and most alluring bait you can, setting a trail of food from outside the trap leading in. Once youve caught the animal, take the trap to the edge of your yard and release it. With luck, it will be so traumatized that it will head off to find a new home elsewhere.

         MORE PESTS

         ARMADILLOS

         These unusual animals eat white grubs and other insects, earthworms, slugs, and carrion. They dig in the soil to find their food, and its their digging that annoys gardeners in the southern states where these animals live. A standard mesh fence or electrified net fence should be effective for armadillos.

         GOPHERS

         With oversize heads and protruding teeth, gophers are well equipped to chew through soil and to decimate a tasty crop of carrots. Gophers also will eat other kinds of plant roots, seeds, and bulbs and sometimes devour entire plantsroots, stems, and leaves. Gophers can trouble gardens almost anywhere from the western United States east to the Great Plains and south into Texas and Oklahoma.

         Gophers spend most of their lives in underground burrows, tunneling around in search of food. To protect crops from gophers, trench around your garden and install a barrier of -or -inch wire mesh fencing, or build raised beds with solid sides and line the bottom of the beds with wire mesh.
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               Line the bottom and lower sides of raised beds with wire mesh to foil hungry gophers.

            

         

         For regular garden beds, dig down 1 foot and line the bottom and sides of the bed with wire mesh. If you dont want to dig out an entire bed, trench around it 2 to 3 feet deep. Set fence posts along the trench and install a wire mesh fence (openings no larger than 1 inch;  inch is better) to the bottom of the trench, extending up to 12 inches above soil level, too.

         Special wire or box traps can be set in gopher burrows to kill them. Follow the instructions that come with the trap to position it and bait it properly. It may take time and repeated effort to lure gophers into traps.

         
         GROUND SQUIRRELS

         Ground squirrels are pests of the West and Midwest, and they have an appetite for leafy crops as well as seeds, grasshoppers, lizards, and sometimes other rodents. Their burrows are a nuisance around yards and gardens. Theyre most likely to trouble vegetable gardens in the spring. They can climb over or tunnel under most fences. A combination fence of wire mesh with an exterior electrified wire will keep ground squirrels out of gardens. Another design that may work is a 4-foot-high wire mesh fence with a 2-foot-wide skirt of smooth sheet metal at the top so the squirrels cant climb over. An underground skirt may help, but ground squirrels can burrow several feet deep.

         Ground squirrels prefer a covered area to retreat to. Discourage them from bothering your garden by moving brush piles and wood piles at least 50 feet away from the garden.

         Large-size snap traps (mousetraps) will work for trapping ground squirrels. Bait the traps with nuts or seeds and put them near the entrance to the squirrels burrow.

         HARES

         Hares look like oversize rabbits, and they are related. Snowshoe hares and black-tailed and white-tailed jackrabbits are the most damaging to gardens. A sturdy fence of 3-inch wire mesh will keep out hares. It doesnt need an underground portion because hares dont dig. Repellents also may stop hares from feeding.

         SKUNKS

         A skunks diet consists mainly of insects, including grubs and beetles, so they may frequent your vegetable garden. Occasionally, skunks will raid a corn patch. If you can, tolerate skunks around the garden, and stay out of their way. Fences that keep out rabbits and woodchucks usually are effective for skunks, too.

         SNAKES

         Snakes wont hurt your garden; in fact, they eat rodents, and some eat insect pests. So whether snakes are a pest depends on your attitude. If youre scared of snakes and dont want to encounter them in your garden, clear away brush, wood, or rock piles around your yard. Only about 1 percent of the snakes found in home gardens are harmful to people, but its wise to find out whether poisonous snakes live in your area. If any do, be sure you know how to identify them. Encountering a poisonous snake in your yard is a problem, especially if you have children or dogs. Consult your local Cooperative Extension office for recommendations about dealing with the snake safely and appropriately (it may not be legal to kill the snake).

         VOLES

         Voles are secretive, hiding out of view in mole tunnels or under mulch. They eat a wide range of plants, and in vegetable gardens, voles nibble on plant roots or consume entire plants. They reproduce rapidly, bearing several small litters each year. Several different species can be garden pests, and each species has slightly different habits (such as how deeply they dig). If you can determine the particular species that is troubling your garden, you can tailor your control efforts to its habits.

         Voles and moles look similar, but moles have slitted eyes, big padded feet, and a pointy snout. Voles have open eyes and a short snout. If you catch a flash of movement from the corner of your eye as you work in your garden, its likely a vole scurrying away from the disturbance.
         

         Spilled birdseed attracts voles, so move your birdfeeders far from your vegetable garden. Some kinds of voles dont burrow, and you can discourage them by removing mulch from your garden. In this case, youll have to balance whether the risk of weed problems or soil drying out is more harmful to your garden than the vole damage is.

         To fence out voles, install metal flashing or 14-inch mesh around the perimeter of your garden (you can position it flush with the inside or outside of a conventional garden fence). Use 2-foot-wide flashing or mesh, with up to 1 foot below soil level and 1 foot above. The barrier must be continuous. If you leave an opening for a gate, the voles could get through there.

         Standard snap traps (mousetraps) baited with pieces of apple will work for catching voles. Place the trap close to the opening of a vole tunnel. Unfortunately, voles arent very interested in bait when food is plentiful, so the best time for trap-ping is in fall, but if you have a vole problem in spring or summer, you probably wont want to wait that long! If you have a serious infestation, your only choice may be to remove all mulch from your garden until you have time to put up a barrier. In fall, also set traps to reduce the resident population.

         
            MUCH ADO ABOUT MOLES

            Homeowners complain about moles in their yards, primarily because of the raised tunnels that spoil a stretch of green lawn. Many gardeners also assume that moles feed on plants, but thats not true. Moles feed on insects (including many plant pests) and earthworms. Most likely, moles will be more interested in the grubs under your lawn than your garden.
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               A barrier of metal flashing added to your garden fence will make it vole-proof. Be sure the flashing extends 1 foot underground, too.

            

         

         PETS

         Defending a vegetable garden against hungry wildlife is tough enough, so we may reach the breaking point when we discover dogs and cats (especially our own) digging in the garden. In many cases, a garden fence will keep out dogs and cats, too. Or try some of these tricks to prevent pets from bothering your garden.

         TEMPORARY BARRIERS

         Loose soil is often what attracts dogs and cats to vegetable gardens. Once plants are well established, the garden will be less attractive. Row covers or a screen cage will protect seedbeds from digging pets. Or simply lay chicken wire on the ground around the freshly worked soil. You can walk right across the chicken wire, but your pets will avoid it, not liking the feeling of the wire under their feet. 

         REPELLENTS

         Try commercial repellents to keep dogs and cats out of gardens. Some home remedies may work, too:

         
            	Sprinkle bloodmeal on the soil surface to repel cats.

            	Spread orange and grapefruit rinds around the gardentheyre reputed to repel cats.

            	Spread crushed eggshells over freshly worked soil; the animals wont want to walk on the crunchy shells.

            	Stick plastic forks into the soil with the tines protruding above the soil surface.

            	Buy mats with protruding plastic teeth (available at garden centers) and spread them around the garden.

         

         ANTHRACNOSE

         
            Anthracnose shows up on a range of crops from beans to tomatoes, starting out as spots on leaves or stems. This fungal disease usually isnt severe in home gardens. However, if the fungus attacks fruits or pods, the infected areas are easy targets for soft rot pathogens.
            

         

         Anthracnose spores are spread in wind-driven or splashing rain, by insects, or by people working among wet plants; the spores can enter through wounds or penetrate the leaf surface during wet conditions.

         RANGE: Eastern and central United States; southeastern Canada; rare in arid climates
         

         CROPS AT RISK: Beans, tomatoes, potatoes, peppers, cucumbers, melons, watermelon, gourds, and some other crops; rarely a problem on peas, squash, or pumpkins
         

         DESCRIPTION: Dark spots or lesions, often sunken and wet-looking, are characteristic of anthracnose, followed by formation of pinkish or salmon-colored spores at the center of the lesions. Bean plants develop dark red or black spots first on the underside of the leaves, but these often go unnoticed. The elongated dark brown spots later show up on upper surfaces of leaves and on pods. Lesions on pods are more prominent and sometimes filled with pink masses of spores. Inside the pods, the seeds may show dark spots, too.
         

         In melons, cucumbers, and watermelons, yellow water-soaked spots form. These spots turn black on watermelon leaves, brown on leaves of other vine crops. These spots may tear out of the leaves or spread so completely that the leaves die and fall off. Stems may develop long lesions, too, with a pinkish jelly present during wet weather. When stems become infected, the vines may lose all their leaves. Infected fruits will develop dark sunken areas and salmon-colored spores. Infected fruits may be flavorless or bitter.
         

         On tomatoes, fruits develop sunken spots with concentric rings; spores may form at the center of the spots. Secondary rots may set in and ruin the fruit.

         Seedlings that sprout from seeds infected with anthracnose may show symptoms similar to damping-off (see Damping-Off).

         FIGHTING INFECTION: Remove and compost infected plant parts or plants. Stop using overhead sprinklers to water the garden. Spraying with sulfur will prevent the spread of anthracnose, but since the disease spreads mainly during wet weather, its difficult to apply the spray effectively. Check tomato plants daily and harvest fruits as soon as they ripen. Tomato and pepper fruits can develop symptoms after harvest due to infection by spores on the surface of the fruit at harvest. To prevent this, wash and dry all healthy-looking fruits as soon as you bring them inside. Keep infected fruit separate from healthy-looking fruit.
         

         GARDEN CLEANUP: Anthracnose fungi survive winter on seeds, weeds, and crop debris. When harvest is complete, compost, dig in, or discard all crop remains.
         

         NEXT TIME YOU PLANT: Choose resistant varieties when possible; for beans, there are different races of anthracnose, so even resistant varieties may become infected. Plant clean seed. Watch for volunteer seedlings that sprout from infected seed (left in the soil when tomatoes or melons rotted in the garden the previous year). Uproot and discard them as soon as you spot them. Stake tomatoes and peppers to improve air circulation. Try preventive sprays of Bacillus subtilis.
         

         CROP ROTATION: Anthracnose fungi cant survive very well in soil, and different species cause infection in different plant families. A simple 2-year rotation of crop families should break the disease cycle in your soil. However, new infections can arise from windblown spores (perhaps from a neighbors garden), so dont be disappointed if it seems as though your crop rotation isnt working. The disease would probably be more severe if you had planted muskmelons, for example, in the same bed year after year.
         

         
         APHIDS

         
            In early spring, aphid eggs hatch on weeds or perennial plants around your yard. The aphids that hatch immediately begin feeding and giving birth to live nymphs. Adult aphids are usually wingless, and they feed in clusters on the undersides of leaves or at the young growing tips of plants. A single aphid can produce dozens of babies per week. The nymphs start feeding right away and molt three times before reaching the adult phase, when they, too, produce live young.
            

         

         When aphids sense that theyre becoming too crowded or depleting their food source, they switch to birthing live, winged offspring. These aphids arent strong fliers, but if they reach your garden, theyll settle on young crop plants and begin producing a new colony of wingless nymphs and adults.

         In mild climates, the phenomenon of live aphid birth continues year-round. Each generation lives for about 1 month, and there can be more than 15 generations per year. In areas with hot summers, aphid activity will slack off when daily temperatures are in the 80s, but during cool summers, aphids may remain active all season. In places like the desert Southwest, aphids may be most troublesome on winter crops such as cabbage.

         In fall in cold climates, winged aphids appear again, and some of them will be males. The males mate with females, and the mated winged females lay eggs on host plants.

         There are thousands of species of aphids, and virtually all crops are susceptible to at least one species. Common aphids in vegetable gardens include the pea aphid, green peach aphid, cabbage aphid, and melon aphid.

         Predatory insects such as aphid midges, lady beetles, and lady beetle larvae seek out aphid colonies on plants and feed on them. Parasitic wasps lay eggs on the aphids, and the wasp larvae tunnel into the aphids and consume them from inside. In humid conditions, fungi also may attack aphids.

         Often these natural biological controls are very efficient. Look for signs of natural biocontrol such as aphid mummies (victims of parasitic wasps) or bloated, off-color aphids (killed by fungi).

         PEST PROFILE

         Many genera and species

         RANGE: Throughout North America
         

         HOW TO SPOT THEM: Check the growing tip of plants such as broccoli and the young shoots of bushy plants like peas for what look like clusters of colored dots. Or you may notice ants crawling around on some crops. Ants are attracted to the sticky honeydew that aphids produce as they feed; watch where the ants go and youll find the aphids.
         

         ADULTS: 116-to ⅛-inch-long, pear-shaped insects with long slender mouth parts, long legs, and long antennae. Two tubelike structures (called cornicles) stick out from the back end of their bodies and are unique to aphids. Color including gray, black, green, yellowish, or pink, varies by species. Some have a waxy coating. Most adults are wingless, but winged adults appear under certain conditions. Wingless aphids move little, even when disturbed.
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         LARVAE: Nymphs are similar to wingless adults but may vary in color.
         

         EGGS: Laid on a wide range of overwintering host plants
         

         CROPS AT RISK: Most vegetable crops
         

         DAMAGE: Aphids suck plant fluids and excrete a sticky, saplike substance called honeydew. As leaves become coated with honeydew, a fungus may grow in it, producing a sooty mold that interferes with photosynthesis. Low populations of aphids usually dont harm the yield or quality of the harvest. But heavy feeding causes leaves to turn yellow, curl under, and become distorted. Some species also spread viruses as they feed.
         

         CONTROL METHODS

         ENCOURAGE BENEFICIALS. Plant flowers that bloom in early spring to draw beneficial lady beetles and lacewings to your garden before aphids even begin feeding. The beneficial insects will feed on other kinds of insects but then will move to your crop plants if aphid populations are building up there. Plan to keep something flowering in or near your vegetable garden all season. See Beneficial Insects for a list of flowers that attract beneficials. 

         LURE BENEFICIALS WITH SUGAR. Another way to encourage beneficial insects to explore your crop plants is to spray the plants with a lightly sweet solution of sugar water (1 part sugar to 10 parts water).
         

         COVER YOUNG PLANTS. If aphid-transmitted viruses are a concern, cover the crop with row cover at planting time, sealing the edges carefully. Remove the cover when temperatures warm up enough to reduce aphid pressure or when the crop needs pollination by insects. To learn how to seal row cover edges, consult Row Covers.
         

         USE REFLECTIVE MULCH. A shiny mulch on the ground beneath plants may repel aphids. See Mulch. 

         WASH THEM OFF. If aphid populations seem to be increasing, use a strong stream of water to knock aphids off plants. Repeat the spray every 3 days for about 2 weeks. By then, beneficials should have arrived and will control the infestation.
         

         TRY REPELLENTS. Applying a garlic or hot pepper spray may deter aphids. See HOT PEPPER AND GARLIC SPRAYS for directions. 

         HOLD BACK ON NITROGEN. If aphids have been a regular problem in your garden, hold back on high-nitrogen materials when you enrich the soil. Too much nitrogen spurs lush foliage growth, and thats what aphids like best.
         

         SPRAY ASA LAST RESORT. In an emergency, spray plants with insecticidal soap, oil spray, neem, or pyrethrins to reduce aphid numbers fast. If plants are severely infested, more than one spray will probably be needed because its difficult to get sprays into sheltered areas in curled and distorted leaves.
         

         CONTROL CALENDAR

         BEFORE PLANTING

         
            	Plant perennial and annual flowers to attract beneficial insects that prey on aphids.

         

         AT PLANTING TIME

         
            	Cover seed rows or transplants with floating row covers.

            	Put reflective mulch under plants.

         

         WHILE CROP DEVELOPS

         
            	Spray infested plants with water twice a week to kill aphids and knock them off plants.

            	Spray plants with garlic or hot pepper spray.

            	If a serious problem develops, spray insecticidal soap, oil, neem, or pyrethrum.

         

         AFTER HARVEST

         
            	Pull weeds that may harbor eggs of aphid species that attack vegetable crops.

         

         
         ARMYWORMS

         
            Under cover of darkness in the spring, armyworm moths fly north from Central America and some southern states. When they reach gardens or farm fields, the moths lay eggs on plants. A few days later, the eggs hatch and the larvae begin to chew on plant leaves. When their numbers are high, armyworms can reduce foliage to skeletons or shreds. Fall armyworms and beet armyworms are the most common species that appear in home gardens.
            

         

         Corn is a favorite host crop for fall armyworms, but theyll also eat foliage of other vegetables. Fall armyworms tunnel into corn ears, too, leaving a messy, dark brown opening (unlike European corn borers, which tunnel cleanly). The larvae feed for a few weeks before dropping to the soil to pupate.

         Beet armyworms eat leaves, stems, and sometimes roots of a wide range of crops. They will bore into lettuce heads and tomato fruits. These armyworms live 3 to 4 weeks and then pupate. The next generation of adults emerges about a week later, ready to fly off in search of new host plants.

         Fall armyworms overwinter as pupae in the soil, but theyre hardy enough to survive winter only in the Gulf states (and points south). The strong-flying moths surge northward with each generation, though, so by midsummer fall armyworms are invading gardens as far north as New England. Northern gardeners have to contend with only one or two generations of armyworms, while southern gardeners must fight from three to six.

         Beet armyworms are native to Southeast Asia, but theyve adapted to the United States because they can overwinter in Arizona, Florida, and Texas. Beet armyworms also produce four generations per year, moving northward to infiltrate the southern half of the country from coast to coast.

         PEST PROFILE

         Several genera and species

         RANGE: Fall armyworm in most states east of the Rockies; beet armyworm in the southern half of the United States
         

         HOW TO SPOT THEM: Search for cottony egg masses on leaf undersides or near plant tips; look for green or dark caterpillars on leaves, especially in the whorl of developing corn plants. Beet armyworms may spin fine webs around themselves.
         

         ADULTS: Mottled gray moths with wingspan up to 1 inches; fall armyworm moths have clear hind wings; beet armyworm moths have a pale yellow spot on the forewing.
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               Fall armyworm moth
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               Armyworm egg mass
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               Beet armyworm larva
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               Fall armyworm damage

            

         

         LARVAE: Fall armyworms vary in color from tan to green to dark brown, depending on their stage of maturity; sometimes light-colored lateral stripes show on their backs; they have dark heads marked by a light upside-down Y mark.
         

         Beet armyworms are smooth-skinned, light green caterpillars with narrow white lateral stripes; their appearance also changes as they grow and molt.

         EGGS: Fall armyworm egg masses have a fuzzy gray covering; beet armyworm egg masses are covered with white hairs, so they look like fuzz or bits of cotton on leaf undersides.
         

         CROPS AT RISK: Corn and many other vegetables
         

         DAMAGE: Large, ragged holes in leaves; skeletonized leaves; larvae also bore into crowns, roots near soil surface, tomato fruits, corn ears.
         

         CONTROL METHODS

         TIMED PLANTING. Plant corn as early as you can and choose early-maturing varieties. If youre lucky, the crop will be harvested or close to maturity when armyworms arrive in your area.
         

         FALL CULTIVATION. If you live in an area where armyworm pupae can overwinter, cultivate after harvest to expose the pupae to predators.
         

         INSECT TRAPS. Early in the season, set up two commercial insect traps that use floral lures to attract the moths to the traps. This will

         
         
         

         
         CONTROL CALENDAR

         BEFORE PLANTING

         
            	Set up commercial insect traps.

            	Research early-maturing corn varieties that will grow well in your area.

         

         AT PLANTING TIME

         
            	Plant as early as possible.

         

         WHILE CROP DEVELOPS

         
            	Spray plants with kaolin clay before pests appear.

            	Handpick armyworms as you spot them.

            	Apply Bt var. kurstaki, spinosad, or B. bassiana as soon as you spot larvae on plants.

            	As a last resort, spray neem.

         

         AFTER HARVEST

         
            	In areas where armyworm pupae can overwinter, cultivate soil to expose pupae.

         

         ARTICHOKES

         
            
         

         
         CROP BASICS
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         SECRETS OF SUCCESS

         
         
         
         
         
         PREVENTING PROBLEMS

         AT PLANTING TIME

         
            	Put out slug and snail traps.

         

         WHILE CROP DEVELOPS

         
            	Watch carefully for signs of aphids and wash them off plants immediately to prevent the spread of viral diseases.

            	If earwigs are sometimes a problem in your garden, put out earwig traps before plants start to form flower buds (see Earwigs).

            	If youre growing annual artichokes, mulch the soil if needed to prevent it from overheating.

         

         AFTER HARVEST

         
            	Bury cut foliage of perennial artichokes if it is infested with plume moth larvae.

         

         TROUBLESHOOTING PROBLEMS
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            AN ARTICHOKE ALTERNATE
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         ASPARAGUS

         
            
         

         
         CROP BASICS

         
         
         
         
         

         
         
         
         SECRETS OF SUCCESS

         
         
         
         
            BEYOND THE BASICS

            TRY THE MOTHERSTALK METHOD

            
            
            
         


         
         
         
         REGIONAL NOTES

         FLORIDA AND DEEP SOUTH

         
         
         
         PREVENTING PROBLEMS

         BEFORE PLANTING

         
            	Prepare and improve soil thoroughly and remove weeds.

         

         
         WHILE CROP DEVELOPS

         
            	Cover your asparagus bed with row covers (see Row Covers) and seal the edges to keep out asparagus beetles.

         

         AT HARVEST TIME

         
            	Handpick and destroy any asparagus beetles or larvae that you find on spears.

            	If you use a knife to harvest, dont cut below soil level or you may damage the crowns.

         

         AFTER HARVEST

         
            	If fronds show any signs of disease, remove them promptly at the end of the growing season and discard or destroy them.

         

         TROUBLESHOOTING PROBLEMS
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         ASTER YELLOWS
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