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Dedication


To anyone who’s ever been stung, bitten, irritated, disgusted, annoyed, driven mad, or terrified by common insects and household pests — Mother Nature has the natural and safe solution.


May you be bugged, boggled, and pestered no more!
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Introduction


We all hate those annoying pests that plague us on picnics, pounce on our pets, and parade through our pantries. We battle them inside and out: mosquitoes, fleas, ticks, biting flies, clothes and pantry moths, flour and grain beetles and mites, stinkbugs, ants, cockroaches, spiders, silverfish, earwigs, gnats, houseflies, fruit flies, centipedes, pill bugs, and so many other crawling, flying creatures.


I hear all the time from people looking for alternatives to the standard chemical arsenal that is available to repel or control insects and pests. I’ve made my own herb-based repellent products for years. They smell pleasant and work quite well, though I admit that when deerflies and blackflies (the latter are jokingly referred to where I live as the “Maine State Bird”) are particularly voracious, I don protective clothing or stay indoors.


My cats, too, no longer suffer skin and respiratory irritation from flea-and-tick powders and those liquid “spot-on” products. I’ve perfected herbal formulations that keep them comfortable and healthy and, as a bonus, smelling fresh and clean. And I use herbs and other natural ingredients to keep my quaint country home, built in 1800, free of bugs and mice.


Many herbs emit powerfully aromatic volatile oils that, while appealing to most humans, repel many bugs and rodents, whose sense of smell is far more acute than ours. Certain herbs, such as tansy, wormwood, and pennyroyal, and other natural ingredients, such as pure borax and diatomaceous earth, act as insecticides rather than mere repellents; when used properly, however, they are harmless to people, animals, and the environment.





The Problem with Modern Insecticides


If you look at chemical insecticides purely from the standpoint of their intended benefit, they should be considered a scientific success, being tremendously effective against insects that transmit disease and damage crops and property. But that’s where the success stops. Chemical insecticides, even when properly applied (not to mention when used carelessly or excessively), also kill beneficial insects, birds, and small mammals. Eventually many species of insects become resistant or immune. In addition, some insecticides, notably DDT, tend to persist in the environment, eventually accumulating in the body tissues of wildlife, fish, and humans.


Three of the most common, broad-spectrum insecticides used in the United States today are outlined below. All are neurotoxins that disrupt nerve impulses, then kill or disable insects in short order. Altogether, they are registered for use on over 100 different crops, animals, ornamental plants, and indoor areas.


The organophosphates (OPs), which include chlorpyrifos, diazinon, malathion, and parathion, among others, are a family of household and agricultural insecticides. Many that have been in use for decades are at the top of the Environmental Protection Agency’s hazardous chemical list. OPs are also used in military settings and by terrorists as chemical warfare nerve agents and have a cumulative effect, meaning that multiple exposures amplify the toxicity. Of all pesticides, these are the most toxic to vertebrates.


Carbamate insecticides, which include carbaryl (marketed as Sevin), are similar to organophosphates, but they break down more quickly. One EPA report describes them this way: “very broad spectrum toxicity and highly toxic to fish, bees, and parasitic wasps.”


Pyrethroids, supposedly the least toxic and least persistent of the three types, are frequently used in household insecticides, on many food crops, on ornamental plants and lawns, and in veterinary products. Permethrin, a type of pyrethroid, is the most common active ingredient in indoor/outdoor insect sprays and has been classified by the EPA as “likely to be carcinogenic to humans.” It is used in indoor fogging systems, and in city and suburban mosquito misting systems. Pyrethroids are extremely toxic to fish, as well as bees and other beneficial insects.
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DEET: The Best Defense?


Developed in the 1940s by the U.S. Army for protection of military personnel in insect-infested areas and registered in the U.S. for use by the general public in the mid-1950s, N-diethyl-m-toluamide (DEET) is one of the most widely used ingredients in store-bought, conventional bug sprays for personal use. It is a colorless, oily liquid with a mild odor and is designed to repel, rather than kill, insects, including mosquitoes, biting flies, fleas, ticks, and other small insects.


DEET is used by an estimated one-third of the U.S. population each year. Its use has increased dramatically since the 1970s as an aid to protect against Lyme disease, Rocky Mountain spotted fever, and other tick-borne illnesses, as well as West Nile virus. Although it clearly works as intended, it is not safe — even the EPA, as well as the product package label, says that you should wash it off your skin when you return indoors, avoid breathing it in, and not spray it directly on your face. A known eye irritant, it can cause rashes, soreness, or blistering.


A mosquito repellent containing 25 percent DEET cannot be applied on or near plastic, leather, synthetic fabrics, watch crystals, or painted or varnished surfaces, including automobiles. If this chemical, which in addition to being toxic to insects is also toxic to birds and aquatic life, can damage plastic, leather, and glass, then what is it doing to you? Remember that your skin is your largest organ, and it can absorb up to 60 percent of what you put on it!




Side Effects of Insecticides


All chemical insecticides, whether applied in vapor, liquid, or powder form, have potentially toxic side effects if the vapors are inhaled, the product is orally consumed (for example, by a pet licking its fur), or through dermal exposure. Side effects can include nausea, headache, irritability, skin irritation, tremors, weakness, blurry vision, convulsions, vomiting, abdominal cramps, twitching, confusion, and/or difficulty breathing. Chronic exposure may lead to disorientation, speech difficulties, sleep disturbances, eye pain, and/or behavioral disorders. Each year, millions of people report suffering medically significant side effects from the use of insecticides.


When chemical-based insecticides are sprayed in the home, the vapors evaporate and can recondense on furniture, bedding, and objects such as toys. Young children, who spend a lot of time putting things in their mouths, are far more vulnerable than adults to such exposure.


As for pet products, some dogs and cats react badly to chemical-based flea and tick products (spot-on liquid insecticide or powder). Shortly after application, they might roll about on the ground, become hyperactive, flick their paws, twitch their skin or ears, or salivate excessively. After a few hours, they may exhibit lethargy and fatigue, indicate irritation of the mucous membranes and respiratory tract, and develop dermatitis. These products are supposed to be applied to your pet’s skin, but the precautionary statement indicates that getting them on your own skin is not a good thing. What the heck? And those convenient pills that make your pet’s blood poisonous to fleas and ticks don’t seem any safer to me.




It’s Time for a Change!


We have sprayed and sprinkled pesticides throughout our planet, which we share with all other life forms. Chemicals can be found in our blood, fatty tissue, and urine. They are present in our exhaled breath. As consumers, we don’t have to add to the problem. We can take responsibility and remove as many poisons as we can from our homes and food chain. We can stop purchasing and using chemical-based products and do a “green housecleaning” to rid our homes of them (being careful to dispose of them properly, of course).


We can make safer products that won’t make us or our pets sick or pollute our homes, let alone lead to insecticide resistance or immunity and permanently harm our beautiful Earth. I wrote this book to show people how easy it is to transition from synthetic repellents and pest controls to all-natural formulas. While herbal remedies for health and beauty are enjoying a renaissance, herb-based insecticides and repellents remain relatively unfamiliar, though I guarantee that our great-grandparents knew how to use them for that purpose.


These all-natural formulations are fun and simple to make! You have nothing to lose except the bugs that pester you and your pets, and a lot to gain — a more comfortable you; happier, healthier pets; and a fresh-smelling, bug-free home!





Chapter 1




The Basics
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This chapter covers the four categories of ingredients that I use in my formulations and should help you understand how and why I constructed each recipe. If this is your first foray into crafting herbal repellents, or any herbal products, your head might be spinning — some of the ingredients may seem foreign to you. Fortunately, most of them are readily available at health food stores, food co-ops, and whole foods grocers. In season, a good farmers’ market can be a wonderful source for fresh herbs.


The Internet, of course, is a go-to resource for just about everything you’ll need. I grow many of my own herbs, but some, along with other necessary ingredients, I purchase from trusted mail-order catalogs or online sources. I prefer sources that have a relatively rapid turnover of stock, so that I can be sure the ingredients are fresh (see Resources).


If you have room for a garden, you too can grow many of these herbs. Most bug-repellent and insecticidal herbs are rather hardy and can withstand quite a bit of neglect. And if you are lucky enough to locate a local herb farm and apothecary, you’ll think you’ve died and gone to do-it-yourself heaven. What a glorious resource for fresh and dried herbs, herb blends, beeswax, and base oils, plus many professionally made remedies (including, perhaps, a few nontoxic insect repellents) for you to sample. Herb farms often have public gardens to stroll through, and many offer classes in all manner of herb studies. A visit would be well worth your time!





An Ingredient Primer


If you know a little about herbal products for topical medicine or body care, then you are probably familiar with some of these ingredients. If you’re a novice, no worries — here is an in-depth introduction to four categories of general ingredients: herbs, essential oils, base oils, and ethyl alcohol. Before you purchase any ingredients and start stirring and straining, pouring and packaging, take a few minutes to educate yourself. A knowledgeable consumer makes the wisest choices and the highest-quality handmade preparations.




Herbs


I suggest you look the various herbs up in a few different herb books; study their uses, both historical and current; and learn their growth habits, harvesting and storage requirements, and any contraindications. Learning about herbs can be quite fascinating! But don’t stop there: try to grow the plants or ethically wild-harvest them, if you can, and get to know them on their own turf, where they’re energetic, green, and alive. At the very least, become familiar with various herbs in their dried state.


The herbs called for in this book are relatively common, easy to find, and used in dried form unless otherwise specified. If you have access to freshly grown herbs, then you may want to dry and process them yourself, using the following instructions. Recently processed herbs smell wonderful, and their components are at their peak — they’ll make your products all the more delightful and effective.





Harvesting Herbs


You may be surprised by how easy it is to dry and process fresh herbs. With any technique, it’s best to dry the herbs as soon as they’re picked (or purchased) to fully preserve their beneficial properties. Here are some key points.




	Always use a sharp knife or hand pruners to cut herbs.


	Gather herbs in early to mid-morning, just after any dew has dried but before it’s too hot.


	Harvest flowers or flowering tops, such as yarrow, when the flowers have just opened. Harvest buds, such as lavender, when the buds are mature and well formed, but have not yet opened.


	Chose herbs that are free of insects and disease and have not been treated with pesticides.


	Handle herbs carefully to avoid bruising.


	Herbs should be relatively dirt-free, but if they’re dusty, rinse them quickly in cool water and immediately pat them dry with a paper towel or soft, lint-free cloth or give them a quick spin in salad spinner. To remove dirt from harvested roots, gently scrub with a vegetable brush and then rinse them thoroughly. (Many herbalists who grow their own herbs or harvest from wild, clean places don’t rinse their herbs prior to use. I do recommend rinsing all purchased fresh herbs.)








Drying Herbs


Herbs can take from four days to several weeks to dry completely, depending on weather conditions and the thickness of the material. Roots, bark, twigs, seeds, nut hulls, and rinds take the longest. The ideal temperature for drying is between 65 and 85°F (18°–30°C). When herbs are ready, leaves and stems are brittle, but not dry enough to shatter; flower petals and buds feel semi-crisp; roots and rinds are hard or ever-so-slightly pliable; and barks, twigs, seeds, and nut hulls are very hard and dry.


Avoid overdrying herbs; it can diminish their valuable properties. No matter what part of the plant you are drying, never let it go to the point that it crumbles into dust when squeezed. Store dried herbs in airtight containers in a cool, moisture-free place away from direct sunlight, for up to one year.




Hang-Drying Herbs


To dry herbs by hanging them, gather a small handful of stems of a single variety into a bundle fastened with string or a rubber band. Many herbs look similar when dried, so I recommend labels. Hang the bundles upside down in a well-ventilated, dimly lit area with low humidity. Leave plenty of room between bundles to ensure good air circulation and to keep scents from mingling.
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Screen-Drying Herbs


Most herbs can be successfully dried on screens, either repurposed window screens or ones made specifically for drying herbs and foods. I prefer screens made with nylon mesh, but wire mesh works fine. Just be sure to clean them thoroughly and remove any rust before using them.


To prepare herbs, spread them in a single layer by type — for example, flowers, leaves, roots, or bark — leaving space for good air circulation. Place the screens in a well-ventilated, dimly lit area with low humidity. I set mine atop small blocks of wood in my garden shed. Stacking the screens is fine, as long as you allow for adequate ventilation.


If you’re setting up screens outside on a dry, sunny day, put them in a mostly shady area protected from wind. Cover the plant material with a single layer of cheesecloth, if you wish, to keep out airborne debris. Keep an eye on the weather and bring the screens in at night to avoid the evening dew.




Using a Food Dehydrator


A food dehydrator works quite well for processing herbs. Follow the manufacturer’s instructions for placement of the herbs in the machine, but don’t set the temperature any higher than 110°F (44°C) to preserve the color, fragrance, volatile oils, and chemical integrity.







Easy-to-Grow “Bug Off” Plants




Myriad herbs can be grown in pots, flowerbeds, or near lawns or vegetable gardens, where they emit chemicals into the air and/or soil that repel bugs and small rodents. Many are happy in most soil types and require little maintenance (unless potted), providing there is good drainage and the soil has been well prepared. Here are some my favorite herbs that offer protection where they grow and can be dried for future uses. In many cases, the freshly harvested leaves and stems can be rubbed directly onto people and pets for instant relief from pests.
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	Anise

	Mugwort






	Basil

	Onion






	Bay laurel, tree

	Pennyroyal






	Bayberry, shrub

	Pyrethrum






	Calendula

	Rosemary






	Catnip

	Sage, culinary






	Chives

	Sage, white






	Chrysanthemum

	Southernwood






	Feverfew

	Sweet woodruff






	Garlic

	Tansy






	Geranium

	Thyme, culinary






	Hyssop

	Thyme, lemon






	Lavender

	Tobacco, ornamental






	Marigold

	Wormwood






	Mint

	Yarrow























































Essential Oils


Essential oils are often called the “life force” or “soul” of the plant, embodying its aromatic phytohormones and many powerful compounds. With regard to the crafting of bug-repelling and insecticide products, essential oils provide concentrated, fragrant, natural solutions to myriad pest problems.


Depending on the plant, essential oils are stored in either tiny cellular reservoirs or intercellular spaces and are even used by the plants themselves as repellents against damaging pests. Pure essential oils are extracted from various plant parts — grass, leaves, flowers, bark, rind, needles, berries, wood, roots, seeds, or resin — primarily by steam distillation, with the exception of citrus oils, which are generally cold-pressed from the fruit’s rind.


Solvent extraction, another method used to extract essential oils from plants, uses petroleum-derived solvents, such as petroleum ether, hexane, toluene, butane, methane, and propane. The resultant oils are called absolutes and should be used for natural perfumery blending only, not aromatherapeutic use, as solvent residues may be present.


A newer method of extraction is supercritical carbon dioxide (CO2) extraction, a more expensive yet superior process conducted under high pressure and relatively low heat without the use of steam or added solvents. This process results in superior fragrance quality and physiological activity.


Chemically, essential oils have nothing in common with base oils. They do not contain fatty acids, are not prone to rancidity, and, because of their minute molecular makeup, they evaporate easily (hence their other common name, volatile oils). Essential oils blend quite readily with base oils and other fats, and they dissolve in 95 percent ethyl alcohol, and to some degree in 80- and 100-proof ethyl alcohol, making them an ideal formulary ingredient. They react with water much as fatty oils do — by floating to the top — but they readily lend their scent to water and other liquids, such as aloe vera gel, witch hazel, and vinegar.
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Buying and Using Essential Oils


As typical of all plant extracts, the concentration of active ingredients varies from batch to batch. The variation depends upon factors such as the geography, growing methods, soil fertility, and seasonal fluctuations, plus the age of the plant at harvest, and processing and extraction procedures. Thus, the effectiveness of the essential oils to repel or kill bugs can vary greatly. It pays to buy the highest-quality essential oils you can afford, preferably organic or wild-harvested — a little goes a long, long way.


Essential oils are usually liquid, but some are quite viscous (vetiver and patchouli, for example) or even semisolid (such as peppermint), depending on the temperature. To measure a thicker essential oil, set the bottle in a shallow bowl of warm water until it liquifies or warm the bottle between your palms for a few minutes (this doesn’t work with cold hands!).


If you are serious about purchasing and using real, quality essential oils, I suggest that you read a couple of good books on the subject and take an aromatherapy class, if possible. I also recommend that you call the company whose oils you want to use and talk to a representative about the origins of their oils and their production methods. I purchase my essential oils from a handful of companies I’ve come to know and trust (see Resources).




Storing Essential Oils


Essential oils retain their healing properties for 5 to 10 years if properly stored in a dark, dry, cool place. The exception to this is citrus oils: They will remain potent for only 6 to 12 months unless refrigerated. When refrigerated, they may last for a couple of years if not opened frequently.


To prolong the shelf life of an essential oil, do not store it in a bottle with a rubber dropper top. The strong vapors will gradually weaken the rubber and allow air to enter the bottle, and the precious volatile beneficial properties will evaporate prematurely. Always purchase essential oils in bottles with a plastic-lined screw-on cap and use a sterile glass eyedropper to extract what you need; or make sure the bottle is sealed with a built-in drop-by-drop reducer cap, which is how most essential oil bottles under 2 ounces are sold.







Store Herbal Products Away from Children and Pets


Store all your herbal supplies and handcrafted products safely away from children and pets. All ingredients, essential oils in particular, have the potential to be toxic if ingested or applied to the skin improperly. Be especially mindful of culinary citrus oils, as they look and smell like fruity candy — store them on the top shelves of your kitchen cabinets away from eyesight and easy reach.


Essential oils are safe for use on children if used as directed in a particular child-safe recipe, but if swallowed, inhaled excessively, poured on the skin, or rubbed into the eyes or mucous membranes, they could be extremely irritating and debilitating, if not fatal.







Essential Oil Safety Tips


Essential oils are highly concentrated forms of herbal chemical energy, and they must be used with caution. Very few essential oils may be used neat (undiluted) on the skin, the exceptions being oils such as lavender, tea tree, patchouli, and rose geranium (and only 1 to 3 drops per day if used in this manner). Always dilute an essential oil in a base oil unless you know it’s safe to use neat. It’s important to educate yourself about the properties of and contraindications for each essential oil before you use it.


If you rub or splash an essential oil into your nose or eyes — which can cause excruciating pain — immediately flush the affected area with an unscented, bland fatty oil such as olive, almond, corn, soybean, peanut, or generic vegetable oil— whatever you have on hand. Full-fat cream, half-and-half, or whole milk makes an acceptable substitute in an emergency. Using plain water does not help; essential oils are attracted to fats alone. Should the pain continue or should severe headache or respiratory irritation develop, seek prompt medical attention and take the essential oil bottle with you. Most medical staff are unfamiliar with essential oils, so knowing exactly what they are dealing with will help in your treatment.






How to Do an Essential Oil Patch Test


Combine a drop or two of the essential oil in question with 1⁄2 teaspoon base oil, such as almond, soybean, jojoba, or coconut, in a tiny bowl. Soak a cotton ball with the liquid and tape it to the inside of your elbow or wrist; leave it for 12 to 24 hours. If the area becomes sore, itchy, or red, do not use this ingredient in your personal bug-repelling recipes.








Base Oils


Derived from beans, nuts, seeds, flowers, fruits, and grains, base oils are chemically classified as fats — they contain fatty acids and glycerin. Many are vegetable oils used in cooking, and you may also hear them called unctuous oils, fixed oils, or carrier oils. Base oils are characteristically greasy, slippery, smooth in texture, and lighter than water, with an extremely low evaporation rate. As their name implies, these oils are used as a base or carrying agent to which essential oils, solid fats, herbs, or spices are added.


I use only plant-derived fats, never lanolin, lard, cod liver oil, or mineral oil. In addition to being animal products, which I prefer to avoid, the first three are thick, don’t penetrate the skin well, and often smell bad in formulations. Mineral oil can clog pores and is a petroleum by-product, which most people want to avoid.


When warmed, base oils extract and absorb herbal components such as essential oils, gums, resins, and oleoresins. Flavonoids, alkaloids, and other active principles are partially soluble in warm oil. A wonderful benefit derived from using base oils in insect-repelling formulations is that they evaporate slowly, leaving a skin-conditioning barrier on the skin’s surface while delivering protection that lasts a bit longer than that provided by repellents based in water, witch hazel, or alcohol.


The best base oils are organically grown, naturally extracted, and minimally processed. The key words to look for on the label are organic, cold-pressed or expeller-pressed, or unrefined — these guarantee the highest quality. These oils have not been exposed to extraction procedures using petroleum-derived solvents, such as hexane, nor to extremely high temperatures, deodorizing, or bleaching. These processes can destroy or alter an oil’s natural molecular state, affecting aroma, color, flavor, and consistency, as well as its antioxidant properties and vitamin, mineral, and essential fatty acid content.


It’s important to note that most unrefined base oils — with the exception of coconut, extra-virgin olive, jojoba, and sesame — have a relatively short shelf life and tend to become rancid if stored at room temperature for more than eight months, especially in warm weather. These oils should be refrigerated and used within one year.


Purchase your oils through reputable retailers with a high turnover of inventory, and always check the expiration date on the bottle.
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Ethyl Alcohol


Ethyl alcohol is used by herbalists as a menstruum (solvent) for extracting an herb’s chemical components. Ninety-five percent ethyl alcohol (190 proof), also known as pharmaceutical grade alcohol, is sold in some states under the brand names Everclear and Clear Spring. Made from grains, it dissolves and extracts the alcohol-soluble constituents in plants — resins, fats, essential oils, fixed oils, alkaloids, coloring pigments, acrid and bitter compounds, alkaloidal salts, glycosides, organic acids, chlorophyll, uncrystallized sugars, and waxes.
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