1

Disclaimer
The material herein is accurate to the best of the author’s knowledge. However, the author’s opinions may change. The reader is
encouraged to verify the status of those opinions.
This publication is designed to provide accurate and authoritative information in regard to the subject matter covered. It is sold with
the understanding that the publisher is not engaged in rendering legal, accounting, or other professional service. If legal advice or
other expert assistance is required, the services of a competent professional person should be sought.
In no event shall Freedom Writers Publishing, Rama Marketing LLC, and/or its agents and affiliates be liable to any party for direct,
indirect, special, incidental, or consequential damages of any kind whatsoever arising out of the use of the information contained
herein. Freedom Writers Publishing, Rama Marketing LLC and/or its agents and affiliates specifically disclaim any guarantees,
including, but not limited to, stated or implied potential profits or rates of return or investment timelines.
The information contained in this kit/book/course and its several complementary guides, is meant to serve as a comprehensive
collection of time-tested and proven strategies that the author(s) have deemed successful to meet the intended results. Summaries,
strategies, tips and tricks are only recommendations by the authors, and reading this kit does not guarantee that one’s results will
exactly mirror our own results. The authors have made all reasonable efforts to provide current and accurate information for the
readers of this product. The authors will not be held liable for any unintentional consequences, errors, or omissions that may be
found.
The material in this book may include information, products, or services by third parties. Third Party materials comprise of the
products and opinions expressed by their owners. As such, the authors of this guide do not assume responsibility or liability for any
Third Party Material or opinions.
The publication of such Third Party materials does not constitute the authors’ guarantee of any information, instruction, opinion,
products or service contained within the Third Party Material. Use of recommended Third Party Material does not guarantee that
your results will mirror our own. Publication of such Third Party Material is simply a recommendation and expression of the authors’
own opinion of that material.
Whether because of the general evolution of the Internet, or the unforeseen changes in company policy and editorial submission
guidelines, what is stated as fact at the time of this writing, may become outdated or simply inapplicable at a later date. This may
apply to this product, our affiliated website platforms, as well as, the various similar companies that we have referenced in this kit,
and our several complementary guides. Great effort has been exerted to safeguard the accuracy of this writing. Opinions regarding
similar website platforms have been formulated as a result of both personal experience, as well as the well-documented
experiences of others.
No part of this publication shall be reproduced, transmitted or resold in whole or in part in any form, without the prior written consent
of the authors. All trademarks and registered trademarks appearing in this kit are the property of their respective owners.
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Introduction

If you ever find yourself in a situation where you are forced to forage for wild foods and/or
herbal medicines, then the following chapters contain knowledge that may very well save your
life. In fact, they describe 29 essential plants that you definitely need to know about and answers
for each plant the five questions: What is it good for? Where do I find it? How do I identify it?
How do I prepare it? Can I cultivate it in my garden? Also, each of the 29 plants described in the
following chapters were chosen specifically because they provide either essential forms of
energy that serves as fuel for the human body, essential vitamins and minerals that prevent
certain debilitating conditions such as Beriberi and Scurvy, or serve to replace essential health
remedies that we normally keep in our medicine cabinets such as aspirin, antacid, and cough
suppressant. Consequently, you may notice that the following book is divided into three,
separate, sections that describe wild food sources, natural sources of vitamins and minerals, and
plants that serve as natural forms of medicine. Furthermore, you may also notice that the Wild
Food Sources section is further categorized by diving the plants into leafy vegetables, roots,
tubers, bulbs, fruits, berries, nuts, and seeds; each of which provides essential vitamins, minerals,
fats, proteins, and/or carbohydrates. Also, the Natural Sources of Vitamins and Minerals section
specifically lists three, easy to find and identify, plants that provide essential vitamins and
minerals that the human body absolutely must have in sufficient quantities to function properly
and, the Natural Health Remedies section specifically lists ten common plant species that
alleviate common ailments as coughs and upset stomachs as well as replacing antiseptic and
antibiotic ointments.

Thanks for purchasing this book….

Chris Peterson and Bill B., Survivalists
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Section I: Wild Food Sources
Before the invention of farming somewhere around 800 BCE., Man lived in small, nomadic
groups known as hunter/gatherers because they lived entirely on what they were able to forage
from the land. Therefore, their very survival depended on an intimate knowledge of the land and
the seasons as well as the plants and animals that were available to them. Consequently, if you
know where to look and what to look for, Nature has provided us with a veritable bounty of
edible plant species than can provide us with all of the nutrition we need to remain healthy.
In fact, in a survival situation, the need to find and consume food goes far beyond the need to
satisfy your hunger. Therefore, simply finding enough food is only half of the survival equation
because you also need to ingest a balanced diet to remain healthy. This, of course, requires that
in addition to consuming enough food, you also consume the correct types of foods so that your
body not only has enough calories (fuel) to continue functioning and to generate heat, you also
gain the nutrition your body needs to remain healthy. Fortunately, Humans have evolved as
omnivores (meaning that we can digest both plants and animal flesh) and thus, we can
beneficially ingest almost any species in the plant or animal kingdoms. However, "man does not
live by bread alone" as the old saying goes and thus, especially when we find ourselves in a
survival situation, it is of paramount importance that we consume a variety of foods that provide
us with fats, proteins, and carbohydrates, as well as essential vitamins and minerals if we are to
remain healthy. Thus, you should also keep in mind the fact that the average person resting in a
completely relaxed state requires 70 calories per hour just to maintain their basic, involuntary,
bodily functions such as breathing and blood circulation and adding even simple activities such
as standing up, sitting down, or walking short distances requires at least another 45 calories per
hour. Therefore, without doing any sort of work whatsoever, the average human burns over
2,000 calories per day and adding even mild physical exertion can boost this requirement to
upwards of 3,500 calories per day. Consequently, if you find yourself in a survival situation, it is
of paramount importance that you keep calm, relax as much as possible, and conserve energy if
food is scarce. Thus, plan your foraging missions accordingly.
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Energy Needs
The average human requires a minimum caloric intake of 2,000 calories per day:

Fats -

1gr. produces 9 calories

Proteins -

1gr. produces 4 calories

Carbohydrates -

1gr. produces 4 calories

Nuts & Seeds - excellent source of fats and proteins
Fruits & Berries - excellent source of sugars (carbohydrates)
Roots, Tubers, & Bulbs - excellent source of sugars & starches (carbohydrates)
Leafy Vegetables - excellent source of essential vitamins and minerals

Fats -

Fats are molecules that are made by combining carbon, hydrogen, and oxygen atoms and, like
carbohydrates, they are a concentrated source of energy. However, it should be noted that fats
provide twice the energy of carbohydrates and thus, they are an extremely important source of
energy. Also, fats store vitamins and minerals and thus, they are imperative to a balanced
hunter/gather diet. In addition, fats serve to heat and insulate the human body, protect organs,
lubricate the alimentary tract, and build an energy reserve and they are found in animals, fish,
eggs, milk, nuts, and some vegetables and fungi. However, fats are also insoluble in water and
thus, they require a lengthy digestive process with an adequate intake of water before they can be
absorbed by the human body.
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Proteins -

Proteins are highly complex molecules made up of chemical structures known as amino acids
combined in thousands of different ways and the human body uses proteins to generate new
muscle tissues, heal abrasions and wounds, and repair other physical damage. Also, the main
sources of proteins are meat, fish, eggs, milk, nuts, and fungi. However, it should be noted that
while meat contains all of the amino acids the human body needs to remain healthy, plants do not
unless a sufficient range is eaten. Also, in the event that carbohydrates are missing from the diet,
protein is used by the human body to generate energy. But, it should be noted that this is done at
the expense of other bodily needs and that it will cause the body to start consuming its own
stored fats.

Carbohydrates -

Carbohydrates are molecules synthesized by plants by combining carbon, hydrogen, and oxygen
atoms and thus, they are easily converted into energy by the human body and they do not require
a large intake of water to digest. Also, carbohydrates are the main source of energy for the
human body and thus, they serve to supply the fuel needed for running the nervous system,
maintaining internal functions, producing heat, and performing physical exertion. In addition,
consuming carbohydrates prevents a condition known as Ketosis which consists of indigestion,
nausea, and vomiting caused by the excessive breakdown of body fats during starvation.
Furthermore, it should be noted that there are two different types of carbohydrates which consist
of sugars that are found in fruits (and certain plants like Sugar Cane) and starches that are found
in grains, roots, tubers, and bulbs. However, it should also be noted that carbohydrates lack
vitamin B and that overconsumption may cause constipation.

Note: Starch granules are insoluble in cold water but, heat causes them to rupture and this is why
roots, tubers, and bulbs are always cooked before consumption as a food source.
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1: (Curly) Dock
(leafy vegetable)

Value As a Forage Food The Dock plant (Rumex spp.) is a green, leafy, flowering, weed that is abundant throughout
North America and is easy to identify. Also, its greens are high in vitamins and minerals A, E,
C, K, iron, magnesium, manganese, calcium, folic acid, carotenoids, and Omega 3 fatty acids. In
ddition, they are high in fiber which helps to keep your digestive system working properly and,
they contain antioxidants which help prevent cell damage and cell mutations.

Where it Can Be Found Naturally The many different species Dock plant are quite common throughout North America except in
desert regions but Curly Dock (Rumex crispus) is one of the best known species and it is also one
of the most abundant. In additon, Dock has a distinct preference for open, sunny, areas, and
moist, cultivated, or disturbed soils such as pastures, fallow fields, field edges, and fence rows.
Thus, highly productive agricultural regions will always have a high density of Dock available.
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How to Identify it Curly Dock is a perennial that grows to a height of 1 ft. to 5 ft. and which produces a rosette of
large, long, slim, lance-shaped, green, leaves up to 20 in. in length with distinctly wavy edges
(aka "crisped" by botanists). In addition, as the plant matures, it produces a long, slim, coneshaped, flowering, stalk upon which green flowers bloom. Also, it should be noted that there are
several different species of the Dock plant in North America and, although all species of the
Dock plant (Rumex) are edible, their taste ranges from highly palatable to extremely bitter with a
slightly lemony taste.

How it Should Be Prepared The leaves of the Dock plant are the most often eaten part of the plant and they are prepared
either in a salad as a green vegetable similar to lettuce or steamed or stewed and eaten as a green
similar to spinach or mustard. Also, because the flavor of this plant varies so widely, it should be
noted that there is a technique that you can employ to ensure that you are harvesting a palatable
species of Dock. So, assuming that you are looking at a Dock plant (Rumex), look for long,
narrow, leaves with a smooth surface texture and no red or purple anywhere on the leaf, midvein,
or petiole. Also, look for the lightest green petiole. Then, sample a portion of the leaf before
harvesting.
Note: Dock leaves are best harvested in the spring when the leaves are still curled into a tube.
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How it Should Be Stored Wild, green, leafy, vegetables cannot be preserved for long periods without modern refrigeration
unless they are canned.

Can You Grow it in Your Garden? Yes, the Dock plant can be cultivated in gardens and flowerbeds throughout the lower 48 states
provided that it is given the correct soil and light conditions. For instance, Dock has a distinct
preference for open, sunny, areas, and moist, cultivated, or disturbed soils and thus, it does well
in well light, freshly tilled, flower beds and gardens with well drained soil.
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2: Amaranth
(leafy vegetable)

Value As a Forage Food The Amaranth plant (Amaranthus spp.) is a green, leafy, flowering, weed that is abundant
throughout North America and is easy to identify. Also, its greens are high in vitamins and
minerals A, E, C, K, iron, magnesium, manganese, calcium, folic acid, carotenoids, and Omega 3
fatty acids. In addition, they are high in fiber which helps to keep your digestive system working
properly and, they contain antioxidants which help prevent cell damage and cell mutations.

Where it Can Be Found Naturally Amaranth ranges throughout North America and has a distinct preference for open, sunny, areas,
and moist, cultivated, or disturbed soils such as pastures, fallow fields, field edges, and fence
rows. Thus, highly productive agricultural regions will always have a high density of Amaranth
available.
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How to Identify it The Amaranth plant is an annual that can grow to a height of 8 ft. and which displays green,
ovate, lanceolate, spoon-like, or diamond-shaped leaves with non-serrated, wavy, edges usually
measuring 2 in. to 5 in. in length. In addition, they also display spinney or bristly spikes or spikelike clusters at the ends of their ends of their branches that range from 2 1/2 inches to 12 inches
in length which makes them easy to identify. Also, it should be noted that there are just under
forty species of Amaranth in North America and, although all species of the Amaranth plant
(Amaranthaceae) are edible, their taste ranges from highly palatable to extremely bitter.

How it Should Be Prepared Both the leaves and stems of the Amaranth plant are eaten and, although the leaves can be eaten
in a salad as a green vegetable similar to lettuce, the leaves and tender portions of the stem are
usually steamed or boiled and eaten as a green similar to spinach or mustard. In addition, it
should be noted that the dried seeds of the Amaranth plant have been used as a grain by many
indigenous peoples. To harvest Amaranth seeds, wait until late summer or early fall after the
plants have produced their seeds and began to die and then grasp the seed head with your hand
and rub the seeds off; catching them in a container. Then, after the seeds have dried completely,
they will need to be rubbed again to loosen the husks and then winnowed to remove the chaff.
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How it Should Be Stored Wild, green, leafy, vegetables cannot be preserved for long periods without modern refrigeration
unless they are canned.

Can You Grow it in Your Garden? Yes, the Amaranth plant can be cultivated in gardens and flowerbeds throughout the lower 48
states provided that it is given the correct soil and light conditions. For instance, Amaranth has a
distinct preference for open, sunny, areas, and moist, cultivated, or disturbed soils and thus, it
does well in well light, freshly tilled, flower beds and gardens with well drained soil.
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3: Wild Lettuce
(leafy vegetable)

Value As a Forage Food The Wild Lettuce plant (Lactuca canadensis) is a green, leafy, flowering, perennial that is
abundant throughout North America and is easy to identify. Also, its greens are high in vitamins
and minerals A, E, C, K, iron, magnesium, manganese, calcium, folic acid, carotenoids, and
Omega 3 fatty acids. In addition, they are high in fiber which helps to keep your digestive system
working properly and, they contain antioxidants which help prevent cell damage and cell
mutations.
Where it Can Be Found Naturally Both common species of the Wild Lettuce plant (L. canadensis and L. biennis) are found
throughout North America in wooded regions where the soil has been disturbed. Also, they are
commonly found in forested river bottoms, adjacent to roads and trails, along the edges of
woods, and in shaded, fallow, fields.
How to Identify it Wild Lettuce (aka Yellow Lettuce) is a biennial that grows to a height of approximately 3 ft. and
which produces a rosette of large, long, slim, lance-shaped, green, leaves up to 10 in. in length
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with distinctly lobed edges. Also, as the plant matures, it produces a dandelion-like head from
which the flowers bloom. In addition, all parts of the plant turn light orange-brown upon
exposure to the air. Last, It should be noted that there are several different species of the Wild
Lettuce plant throughout North America and that the leaves of this plant appear very similar to
the Dandelion plant (which is edible as well).

How it Should Be Prepared The leaves of the Wild Lettuce plant are the most often eaten part of the plant and, when
harvested at the correct stage, there is no other wild green that more closely resembles the taste
of cultivated Romaine lettuce. Thus, they are most often prepared as a salad green similar to
lettuce. Therefore, look for clusters of light, green, upright, leaves in the late spring or early
summer because they become increasingly less palatable as they mature.

How it Should Be Stored Wild, green, leafy, vegetables cannot be preserved for long periods without modern refrigeration
unless they are canned.

Can You Grow it in Your Garden? Yes, the Wild lettuce plant can be cultivated in gardens and flowerbeds throughout the lower 48
states provided that it is given the correct soil and light conditions. For instance, Wild Lettuce
15

has a distinct preference for open, sunny, areas, and moist, cultivated, or disturbed soils and thus,
it does well in well light, freshly tilled, flower beds and gardens with well drained soil.
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4: Trout Lily
(bulb)

Value As a Forage Food The Trout Lily plant (Erythronium spp.) is a green, leafy, flowering vine that is abundant
throughout North America and is easy to identify. Also, its bulbs are high in both sugars or
starches (depending on the time of year they are harvested) which the human body converts to
carbohydrates.

Where it Can Be Found Naturally Trout Lily is widespread throughout the U.S. and Canada and is found in areas with rich, moist,
soil. Therefore, it grows abundantly in the Eastern Woodlands, the Rocky Mountains, the Pacific
states, and the wetter parts of the Great Plains. The eastern species are typically found in mature
hardwood forest and the flood plains of creeks and small rivers. However, the western species
are found in hardwood forests at lower elevations, in open woodlands at higher elevations, in
alpine meadows, and on talus slopes.
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How to Identify it Trout Lily is a spring ephemeral (meaning that is usually gone by mid-summer) flowering plant
that displays one or two basal leaves that typically measure 3 in. to 7 in. in length and 1 in. to 2
1/2 in. wide with a conspicuous crease running down the center. Also, it displays non-serrated,
lanceolate or elliptical shaped, dull green, leaves that taper at both ends. In addition, when the
leaves first emerge, they display mottled, curvy, grayish-purple, spots and streaks (hence the
name Trout Lily) which fade as the leaves mature. Last, non-flowering plants typically have only
one leaf whereas flowering plants typically have two. When it finally flowers, it produces a
single blossom on a scape that measures 4 in. to 8 in. in length which grows directly from the
base of the plant and it produces either white or yellow flowers with six, strongly recurved,
petals with conspicuously protruding stamens and the scape takes a sharp turn at the top such that
the flower either faces sideways or hangs slightly downward. The bulbs are teardrop-shaped and
are about the size of a human fingernail (appear similar to a scallion or a wild onion) with a
brownish coloring on the outside and a thin skin that peels off to reveal a white interior like an
onion.

How it Should Be Prepared Both the leaves and the bulbs of the Trout Lily plant (Erythronium spp.) are edible but, it should
be noted that the Iroquois Indians used the leaves of this plant to prevent conception and
consumption of the leaves may be responsible for miscarriages in pregnant mothers. However,
the bulbs are a rare delicacy in the vegetable world people who try them for the first time often
comment that it is the best tasting vegetable they have ever eaten. But, it should also be noted
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that when harvested in the early in the spring, they are tender, sweet, and crunchy because they
contain large quantities of sugars yet, when harvested in the fall, they are harder and starchy
tasting instead of being sweet because the plant has converted its sugars to starches. Thus, they
are usually eaten raw if harvested in the spring and either steamed, boiled, or sautéed in butter if
harvested in the fall.

How it Should Be Stored Wild tubers are best eaten fresh but, they can be stored for short periods in a dark, cool, dry place
(such as a root cellar). However, they have a tendency to wither as they dehydrate. Therefore, to
prevent dehydration, it is wise to place them in a buck of moist (not wet) sand and then place the
bucket in a cool, dark, dry place.

Can You Grow it in Your Garden? Yes, the Trout Lily plant can be cultivated in gardens and flowerbeds throughout the lower 48
states provided that it is given the correct soil and light conditions. For instance, Trout Lilies
require partial shade and thrive beautifully in cool woodland settings but do very poorly in hot,
semi-arid, or arid locations. However, if you lack a woodland garden, then they will grow in
flower beds as long as they are kept reasonably cool and provided with dappled sunlight. To
successfully plant trout lily in the garden, plant them in early fall in moist, but well-drained,
humus-rich, soil and place the base of the bulb 3 inches below the surface (may require a depth
up to 6 inches in colder climates) and space them 5 to 6 inches apart if you’re planting them in
clumps. Last, Trout Lily tubers multiply each year and can be propagated by removing the small
tubers from the ground and dividing them as part of your Trout Lily plant care.
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5: Jerusalem Artichoke
(tuber)

Value As a Forage Food The Jerusalem Artichoke (Helianthus tuberosus) is one of the best known wild vegetables in
North America and it appears as a green, leafy, flowering, weed that is abundant throughout the
U.S and is easy to identify. Also, its tubers are high in starches/sugars which the human body
converts to carbohydrates.
Note: Jerusalem artichoke also provides you with Thiamin, Iron, Phosphorus, Potassium.

Where it Can Be Found Naturally Jerusalem Artichoke is widespread in North America east of the Mississippi River and it ranges
from southern Canada to the Gulf of Mexico and from the Great Plains to the East Coast.
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However, it is most abundant in the center of this range and can be found as an escaped or
introduced species in parts of the western U.S. Like most wild tubers, the Jerusalem Artichoke
prefers to grow in sandy river bottoms, floodplains, lake edges, creek sides, and wet areas where
there is plenty of sunlight and where the soil is sand, loamy sand, or sandy loam.
Note: Commonly found growing adjacent to Hopniss.

How to Identify it The Jerusalem Artichoke is a member of the Sunflower family and they are tall, green, leafy
plants with a single, straight, round, unbranched (except occasionally near the top), stalk, usually
measuring 1/2 in. to 3/4 in. in diameter which is covered with short, stiff, raspy, hairs which
remain after the plant dies in the fall. Also, the leaves of the Jerusalem Artichoke commonly
measure 4 inches to 10 inches in length and are spear-shaped with finely serrated edges, display
a distinct crease down the center, and are covered with the same, short, stiff, raspy, hairs as the
stem. Also, they display a two, prominent, secondary veins on each side of the midvein
originating at the base but stopping at the midpoint to form a distinct "u" shape. In addition, the
leaves on the lower section of the stalk are positioned opposite but are sometimes positioned
alternate near the top. Furthermore, they produce large flower heads the usually measure 2 inches
to 3 inches in diameter which look like miniature sunflowers except that the discs in the center
are yellow instead of black and are much smaller. Also, each plant produces four to eight of
these flowers in a loose group. The tuber of the Jerusalem Artichoke usually measures 2 inch to 5
inches in length and are produced at the end of horizontally spread rhizomes radiating from the
stalk. In addition, the tuber has a smooth skin with except for constriction rings and is gray, light
brown, or cream in color but which sometimes display a reddish hue.
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How it Should Be Prepared Jerusalem Artichoke can be dug at any time of the year but, they are not fully ripe until late fall,
winter, or early spring; harvested at any other time of the year, they will be hard, bitter, and full
of the indigestible starch inulin. Also, they are quite famous for causing extreme flatulence when
ingested before the advent of cold weather causes them to convert their starches to simple sugars.
Therefore, they should not be consumed during the late spring through early fall months. Also,
because of their flatulent properties, they should be cooked for one to six hours (depending on
the time of year they are harvested) to convert any inulin they contain to simple sugars before
consumption and they can be cooked by either steaming, boiling, or baking. Last, they have a
highly palatable, almost buttery, flavor.

How it Should Be Stored Wild tubers are best eaten fresh but, they can be stored for short periods in a dark, cool, dry place
(such as a root cellar). However, they have a tendency to wither as they dehydrate. Therefore, to
prevent dehydration, it is wise to place them in a buck of moist (not wet) sand and then place the
bucket in a cool, dark, dry place.

Can You Grow it in Your Garden? Yes, the Jerusalem Artichoke can be cultivated in gardens and flowerbeds throughout the lower
48 states provided that it is given the correct soil and light conditions. For instance, all tubers
need loose, moist, soil to grow in if they are to reach their maximum size. Therefore, make
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certain that the soil you plant your Jerusalem Artichokes in is loose, deep, and rich and a pH of
between 5.8 and 7.0 is best. Next, plant tubers 5” deep with 24” between each and make the rows
approximately 3 feet apart. Also, try to keep the soil slightly moist because soil that is too dry or
too wet is not helpful to this plant and you should find Jerusalem Artichokes growing in your
garden bed within 4 weeks.
Note: Large tubers can be cut into smaller segments and planted. Also, to help this vegetable
survive the winter (it will be dormant), cut the flower stalks off at the ground level. Then, cover
them with a healthy dose of mulch to help protect from freezing winter temperatures. In the
Spring, remove the mulch.
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6: Hopniss
(tuber)

Value As a Forage Food The Hopniss plant (Apios americana) is a green, leafy, flowering vine that is abundant
throughout eastern North America and is easy to identify. Also, its tubers are high in starches
which the human body converts to carbohydrates.

Where it Can Be Found Naturally Hopniss is widespread in eastern North America. It grows from southern Canada to the Gulf of
Mexico and from the Great Plains to the East Coast. The favored habitat of this herb is sandy
river bottoms, floodplains, lake edges, creek sides, and brushy wet areas. It thrives in full to
partial sunlight. Common associates include swamp white oak, elderberry, poison ivy, and
riverside grape. Hopniss, like most river-floodplain species, is adapted to both well-drained and
very wet conditions. The most vigorous stands of it that I know of are in spring seepage areas
with very loose, dark soil.
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How to Identify it Hopniss is a vigorously growing herbaceous vine that wraps around shrubs, small trees, and
larger vines. It also sprawls across low vegetation and open ground. The vines grow from ten to
twenty feet each season, dying back in the fall. The stems are thin and fragile-looking, about
one-eighth inch in diameter or less, and thinly covered with very small hairs. Hopniss vines do
not climb with tendrils (the coiled, thread-like branches that support grape and many other
vines.) Instead, the entire vine of hopniss twines around and sprawls over its supports. Often, the
vines grow profusely and form large, dense tangles. Hopniss tubers range from the size of a
grape to the size of a grapefruit. They range in shape from spherical to extremely elongated to
amorphous and knobby. Most commonly they are about one inch thick, one and a half inches
long, and roughly egg-shaped. Tubers in their first year are generally rather smooth and light
yellowish or reddish brown, with thin skin. Their surface shows scattered lenticels (like the eyes
of potatoes) oriented perpendicular to the rhizome. On older tubers these lenticels develop into
knobs, which grow erratically and sometimes become enormous. The skin on older tubers turns
thick and leathery. A milky latex soon appears on damaged parts of the plant.

How it Should Be Prepared Hopniss can be dug at any time of the year, provided that the ground is not frozen. Also, it
should be noted that while sometimes the tubers will be right on the ground's surface, they are
most often buried one to four inches deep (and sometimes they are as much as eight inches
deep). Therefore, start by locating a vine and following it to the point where it enters the soil.
Then, pry up a large scoop of dirt, loosen the dirt from around any tubers or rhizomes, then
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follow them with your hands as far into the soil as you can before breaking them off. When there
is a thick growth of the vines, you can simply dig anywhere within the patch. Once gathered, the
fresh tubers can be baked whole or cut up and steamed or boiled.

How it Should Be Stored Wild tubers are best eaten fresh but, they can be stored for short periods in a dark, cool, dry place
(such as a root cellar). However, they have a tendency to wither as they dehydrate. Therefore, to
prevent dehydration, it is wise to place them in a buck of moist (not wet) sand and then place the
bucket in a cool, dark, dry place.

Can You Grow it in Your Garden? Yes, Hopniss can be cultivated in gardens and flowerbeds throughout the lower 48 states
provided that it is given the correct soil and light conditions. For instance, all tubers need loose,
moist, soil to grow in if they are to reach their maximum size. Therefore, make certain that the
soil you plant your Hopniss in is loose, deep, and rich and a pH of between 5.8 and 7.0 is best.
Next, plant tubers 5” deep with 24” between each and make the rows approximately 3 feet apart.
Also, try to keep the soil slightly moist because soil that is too dry or too wet is not helpful to this
plant and you should find Hopniss growing in your garden bed within 4 weeks.
Note: Large tubers can be cut into smaller segments and planted. Also, to help this vegetable
survive the winter (it will be dormant), cut the flower stalks off at the ground level. Then, cover
them with a healthy dose of mulch to help protect from freezing winter temperatures. In the
Spring, remove the mulch.
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7: Maypop
(fruit)

Value As a Forage Food The Maypop plant (Passiflora incarnata) is a green, leafy, flowering, vine that is most abundant
in the Southeastern region of North America and is easy to identify. Also, its fruits are high in
sugars which the human body converts to carbohydrates for use as a quick fuel source.

Where it Can Be Found Naturally Maypop is most abundant in the southeastern region of the U.S. but, it does range from central
Missouri to Texas east to the Atlantic coastal states. The favored habitat for this vine is brushy,
overgrown, fields, forest edges, thickets, ditches, roadsides, and fencerows. In fact, Maypops
display a distinct preference for fences and they seem to be more common along major highways
than rural roads.
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How to Identify it Maypop is a perennial herbaceous vine that displays rough, slightly hairy, green stems that are
usually less than 1/3 of an inch in diameter but, mature vines can reach as much as thirty feet in
length and they cling to their support structure with long, coiling, tendrils. Also, they display
large, green, tri-lobed leaves with finely serrated edges measuring 3 inches to 5 inches in both
length and width and the leaves are placed alternately along the vine. Also, they are slightly hairy
and have a rough texture. In addition, the Maypop plant produces some of the most striking
blossoms to found in Nature and they consist of a ring of ten, white, sepals and petals 2 inches to
3 inches in diameter under a sunburst of thin, wavy, pink or purple, tendrils and in the center,
there are five, yellow, cross-like anthers in a circle beneath three, arching, styles with enlarged
stigmas. Furthermore, the fruit of the Maypop is appears as a large, green, egg-shape usually 1 to
2 1/2 inches in length suspended from the main vine on a short stem. Last, when the fruit first
appears, it is dark green in color with a smooth skin but, as it ripens, it turns yellowish and
become wrinkled and the interior contains a lining of soft, white, spongy, material which
surrounds numerous, teardrop-shaped, flattened, seeds with a pitted surface that are contained in
a small sack of yellowish pulp.

How it Should Be Prepared Although the fruit of the Maypop is edible as soon as they appear in the spring, they are best
harvested in late fall after the pods have turned yellow and become wrinkled which usually
happens in October or November. After harvesting, tear open the outer rind and remove the pulp
sacks surrounding the seed and place them in your mouth where you simply suck off the pulp.
Also, the pulp sacks can be pressed and the juice collected and ingested as beverage.
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How it Should Be Stored This particular fruit is best eaten fresh. However, seed sacks could be separated and then they
could be set out to dry in the sun.

Can You Grow it in Your Garden? Yes, Maypop vines can be cultivated in gardens and flowerbeds throughout the lower 48 states
provided that it is given the correct soil and light conditions. For instance, they should be planted
in early Spring and they prefer locations where they will receive dappled to full sunlight. Also,
they will adapt to most well-drained soils and in the Spring, the soil should be kept evenly moist
to ensure good flowering and growth.
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8: Mayapple
(fruit)

Value As a Forage Food The Mayapple plant (Podophyllum peltatum) is a green, leafy, flowering weed that is abundant in
the Eastern region of North America and is easy to identify. Also, its fruits are high in sugars
which the human body converts to carbohydrates for use as a quick fuel source.

Where it Can Be Found Naturally Mayapple is most abundant in the Eastern region of the U.S. and it ranges from central Canada to
Texas east to the Atlantic coastal states. The favored habitat for this vine is mature hardwood
forest with rich soil and dappled sunlight. Therefore, it is often found growing beneath stands of
Oak, Hickory, or Ash but, it is found most abundantly in small clearings within hardwood forest.
Also, it can be found at the edges of forests, occasionally used pastures with scattered trees, and
along roads and banks.
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How to Identify it Like the Maypop plant, the Mayapple (Podophyllum peltatum) is a highly distinctive woodland
forage food and thus, it is easy to identify. It is a ground-hugging, flowering, perennial, plant
only reaching 12 inches to 24 inches in height with a single, smooth, round, straight, stalk that
only produces a single leaf or branches once and produces two leaves (the plants with a single
leaf never produce blooms but, the plants with two leaves do produce blooms). Also, the leaves
of the Mayapple are large, shinny, light green, leaves measuring 9 inches to 16 inches wide and
each leaf displays a group of 4 to 9 lobes arraigned around a solid center; each of which is
sometimes divided into two, smaller, lobes and each leaf is coarsely serrated. In addition, the
plants with two leaves produce a single flower on a stem 1 inch to 1 1/2 inches long that
protrudes from the fork in the main stem and display 6 to 9 waxy, white, petals (about 2 in. in
diameter) that contrast sharply with the bright yellow stamens in the center. However, it should
also be noted that the flowers, when present, are hidden by the leaves. After, pollination, the
flowers produce a single, lemon-shaped, fruit with a smooth, green, skin 1 inch to 3 inches in
length. When ripe, the fruit will turn light yellow and have a smooth skin or brownish-yellow
and have a wrinkled skin and inside of the tough, leathery, rind is a light yellow, semi-fluid, pulp
mixed with many seeds whose taste many people describe as "ethereal".
Note: Mayapples tend to grow in enormous colonies that sometimes create patches of shin-high
leaves that hide the ground from view.
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How it Should Be Prepared Please note that the fruit of this plant is the only edible part. All other parts of this plant are
considered highly toxic and should not be consumed! However, the ripe fruit of this plant is
considered to be perfectly safe to ingest. Also, it should be noted that unripe Mayapples will be
green and feel hard to the touch but, as the fruit ripens, it grows noticeably softer and they
develop a distinctly pleasant aroma. In addition, as the fruit ripens, the skin becomes thinner and
the taste improves drastically. Thus, nearly ripe Mayapples are good whereas, fully ripe
Mayapples are awesome. Last, Mayapples will ripen further after collection if they are left for a
few days at room temperature. To consume them, simply tear open the skin and eat the fresh
pulp or squeeze them and collect the juice for consumption as a beverage.

How it Should Be Stored This particular fruit is best eaten fresh. However, seed sacks could be separated and then they
could be set out to dry in the sun.

Can You Grow it in Your Garden? Yes, Mayapple plants can be cultivated in gardens and flowerbeds throughout the lower 48 states
provided that it is given the correct soil and light conditions. However, it should be noted that
they do not do well in dry, arid, climates unless special conditions are provided. For instance,
Mayapples can be grown in both sunny and lightly shaded areas of the garden and they prefer a
moist, rich, acidic, soil with a pH of 4 to 7. Also, Mayapples can either be grown from either
rhizomes or from seeds. Thus, if you are growing them from rhizomes, bury them about 1 inch
deep. The seeds should be fresh and sown into flats, under glass, in a shaded part of the garden in
august or September. Seeds can take from one to six months to germinate. Once you see
seedlings let them grow for a year; transplant to individual pots and allow the Mayapple to grow
for a further year, then transplant into the garden in spring or autumn.
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9: Prickly Pear
(fruit)

Value As a Forage Food The Prickly Pear plant (Opuntia spp.) is a green, leafy, flowering cactus that is most abundant in
the Southwestern region of North America and is easy very to identify. Also, its fruits are high in
sugars which the human body converts to carbohydrates for use as a quick fuel source.

Where it Can Be Found Naturally Although commonly thought of as a Southwestern plant, Prickly Pear cacti can surprisingly be
found throughout the lower forty-eight states and even into parts of southern Canada due to the
fact that some species are specifically adapted to warm climates while others are adapted to areas
with extremely cold winters. However, all species require locations with intense sunlight and dry
soil and thus, they are most commonly found in deserts, on dry, open slopes at mid to low
elevations in the West and in sandy or gravelly soil on the Great Plains. Also, in the East, they
can sometimes be found growing on sand dunes, sand barrens, open areas of very course, well
drained, soil, and rocky outcroppings; especially on steep, south-facing, slopes.
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How to Identify it Although there are many different species of Prickly Pear cactus (all of which produce edible
fruit), they all display green, oblong or rounded, flat, paddle-like, pads that are covered with
rows of sharp spines and which are fused to one another to form upright, tree-like, structures or
trailing chains upon the ground. Also, while some species may only reach a few inches in height,
others can reach to over eight feet and the colonies in which they grow can cover an extensive
amount of ground. In addition, the pads bear large, yellow, orange, or reddish flowers
(depending on species) along the upper rims of healthy, terminal, pads. Last, the pads also bear a
red to purplish colored, pear-shaped, fruit that not only displays spines of its own, they also
harbor areoles on their surface that bear glochids which are tiny, almost invisible, barbed spines
that detach easily and imbed in the skin when touched.

How it Should Be Prepared Although the pads, flowers, and fruits of this plant can be eaten, the fruit is the most commonly
consumed part.
Prickly Pear fruit - Because the fruits have areoles that contain glochids, they should be
picked only with gloves on or using a pair of tongs. Then, once collected, they must be
scrubbed to remove the glochids from the areoles and then, they can either be sliced in
half and the pulp scooped out or they can be peeled and eaten raw. Also, once peeled, the
fruits can be pressed and the juice collected for consumption as a beverage.
Prickly Pear pads - Because the pads also have both spines and areoles that contain
glochids, they too should be picked only with gloves on or using a pair of tongs. Then,
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once collected, use a knife to remove the spines from the pads and then scrub the pads
vigorously against the direction of the aureoles and glochids and then wash them to
remove the glochids from the surface of the pads. Last, new pads can be eaten with the
skin on but, older pads must be peeled before consumption. Then, after peeling, they can
either be sliced into sections and eaten raw cooked with other foods. Last, in their raw
state, they have a taste somewhat similar to Bell Peppers with the tang of Purslane.

How it Should Be Stored This particular fruit is best eaten fresh. However, it can be peeled and sliced and then placed in
the sun to dry in order to create a portable, preserved, snack.

Can You Grow it in Your Garden? Yes, Prickly Pear cacti can be cultivated in gardens and flowerbeds throughout the lower 48
states provided that it is given the correct soil and light conditions. However, they grow best in
hot, arid, or semi-arid, locations. For instance, they prefer locations in full sunlight and they
prefer poor, well-drained, soils and thus, a half-and-half mix of soil and sand is good for planting
prickly pear pads. Also, propagation from pads is relatively quick and quite simple since the pads
are actually specialized, flattened, stems. Start with six month old pads that have been removed
from a mother plant and set them out in a dry area for about a week to form a callus on the cut
end. Once the callus has formed, plant the pad in soil about 2 inches deep and it will form roots
in about a month. During this time, it needs support and should not be watered. However, it can
be watered after it reaches the point where it will stand on its own.
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10: Autumn-olive
(berry)

Value As a Forage Food The Autumn-Olive plant (Elaeagnaceae umbellata) is a green, woody, flowering, deciduous,
shrub that is endemic to China but which is abundant throughout the U.S. and Canada and it is
very easy to identify. Also, its fruits are high in sugars which the human body converts to
carbohydrates for use as a quick fuel source.
Note: analysis has shown that, ounce for ounce, the typical autumn olive berry is up to 17 times
higher in Lycopene than the typical raw tomato (80-90 per cent of the US intake of this nutrient
comes from tomatoes and tomato products). In addition, they also contain high levels of vitamins
A, C and E, as well as flavonoids and essential fatty acids.

Where it Can Be Found Naturally Autumn-Olive is most abundant in the Eastern region of the U.S. and is quite likely the most
abundant edible, wild, fruit in this region. However, it ranges from southern Canada to Texas
and both east and west to the Atlantic and Pacific coastal states. However, it does not survive in
extreme cold and thus, it is absent from the northern Plains and the higher elevations of
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mountainous regions. Also, it grows in both open areas with bright sunlight and sparse hardwood
and pine forest with dappled shade and is extremely drought tolerant. In addition, it prefers
locations with poor or eroded soils and thus, it can be found in most any soil deprived area but
seems to especially prefer hilly country that has been overgrazed and rocky, sandy, or gravelly
locations where the soil is naturally poor.

How to Identify it The Autumn-Olive appears as a large, bushy, shrub originating from several, small, gnarled,
strongly arching, trunks with arching branches whose tips often reach the ground and they can
reach a height of 15 ft. Also, the limbs display sharp, spinney, thorns and bear, alternate,
elliptical, or oval-shaped, leaves with a dull, dark green, color on top and a distinctly silvery
underside that usually measure 2 to 3 inches in length with non-serrated, often wavy, edges. In
addition, the bark of this shrub is smooth and grayish-green on the smaller trunks but peels in
long, thin, narrow, strips on older trunks. Plus, the both the leaves and twigs are covered in tiny,
silvery, flakes or scales. Furthermore, the limbs produce large numbers of small, dull, yellow,
flowers in clusters and each flower consists of four petals joined at the base to form a tube. Last,
the fruit first appears a small, round, dull, light colored, clusters of green berries that plump up
and turn bright red-orange with silvery flakes when they ripen in the Fall.
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How it Should Be Prepared The berries of the Autumn-Olive shrub can be eaten raw immediately after harvest or they can be
pressed and the juice collected for consumption as a beverage. Also, they can be placed in the
sun to dry in order to create a portable, preserved, snack.

How it Should Be Stored This particular fruit is best eaten fresh. However, it can be placed in the sun to dry in order to
create a portable, preserved, snack. Also, the dried berries can be mixed with cooked or dried,
ground, meat and melted animal fat which is then formed into cakes or balls and dried in the sun
to create a high energy food called pemmican which will keep for several months without
spoiling.

Can You Grow it in Your Garden? Yes, Autumn-olive shrubs can be cultivated in yards throughout the lower 48 states provided that
they are given the correct soil and light conditions. In fact, they are very easy to cultivate
because they grow well in poor soils and do well in location that receive either full or partial
sunlight. In fact, once established, about all they need is adequate water.
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11: Common Pawpaw
(fruit)

Value As a Forage Food The Pawpaw plant (Asimina triloba) is a green, woody, flowering, deciduous, tree that is
abundant throughout eastern North America and is easy very to identify. Also, its fruits are the
largest edible fruits indigenous to the U.S. and they are high in sugars which the human body
converts to carbohydrates for use as a quick fuel source.

Where it Can Be Found Naturally The Pawpaw tree (aka Common Pawpaw) is native to the Eastern, Southern, and
Midwestern United States and adjacent southernmost Ontario, Canada, from New York west to
southeastern Nebraska, and south to northern Florida and eastern Texas. Also, Pawpaws do best
in deep, fertile soil that is moist, but well-drained, and slightly acidic. Consequently, they
commonly grow in floodplains and shady, rich, bottomlands, where they often form dense
colonies of understory trees in mature forest which often appear as a patch or thicket of
individual, small, slender, trees.
How to Identify it The Pawpaw tree is a woody, deciduous, flowering tree that often appears narrowly conical and
which commonly reaches a height of 12 to 20 feet. Also, Pawpaw trees are a small, slender,
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shade-loving, tree with large, dark green, alternate, spirally arranged, obovate-oblong (spearshaped), drooping, leaves with non-serrated edges that measure up to 12 inches in length and 4
inches to 5 inches in width which lends the Pawpaw tree a somewhat tropical appearance.
However, in autumn, the leaves turn a rusty yellow which makes it possible to spot pawpaw
groves from a long distance. Also, the flowers of the Pawpaw tree are 1 in. to 2 in. in diameter
and are a deep redish-purple or maroon when mature and display three sepals with six petals. In
addition, the fruit of the Pawpaw tree is a large, yellowish-green to brown, berry with a smooth
skin 2 inches to 6 inches long and 1 to 3 inches wide containing several brown seeds 1/2 to 1
inch in diameter embedded in the soft, edible, fruit pulp. Last, the conspicuous fruits begin
developing after the plants flower and although they are initially green, they turn yellow or
brown when they ripen in the Fall.

How it Should Be Prepared The fruit of the Pawpaw tree can either be eaten fresh from the tree after being sliced open and
de-seeded or they can be pressed and the juice collected for consumption as a beverage.
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How it Should Be Stored This particular fruit is best eaten fresh. However, it can be peeled, deseeded, and sliced and then
placed in the sun to dry in order to create a portable, preserved, snack.

Can You Grow it in Your Garden? Yes, Pawpaw trees can be cultivated in yards throughout the lower 48 states provided that it is
given the correct soil and light conditions. For instance, Pawpaws prefer rich, moist, welldrained, soil that has a slightly acidic to neutral pH. Also, it should be noted that Pawpaw trees
can’t pollinate themselves, so you will need two different types of trees to produce fruit and, to
further complicate matters, the insects that pollinate Pawpaw trees are neither abundant nor
efficient so, you may have to fertilize the flowers by hand to get a good crop. Therefore, when
you can see a brown ball of anthers with yellow pollen grains in the flowers, it is time to gather
the pollen. Then, use a small, soft, artist’s paintbrush to transfer the pollen from one tree to the
stigma inside the flowers of another tree (the stigma is most receptive when the pistils are green
and glossy and the anthers are hard and green). Last, because most flowers contain several
ovaries, each flower results in more than one fruit. Therefore, it is important not to over-fertilize
the flowers because if you do, you’ll have to thin the fruit to prevent the branches from breaking
under the weight.
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12: Acorns
(nut)

Value As a Forage Food The Oak tree (Quercus spp. & Lithocarpus spp.) is a green, woody, flowering, deciduous, tree or
shrub that is abundant throughout the entire U.S. and is easy very to identify. Also, the acorn it
produces is quite possibly the most abundant nuts in North America and thus, it is an important
wild food source for foragers. Furthermore, its nuts contain starches which the human body
converts to carbohydrates for use as a quick fuel source as well as some essential oils.

Where it Can Be Found Naturally The Oak tree can be found throughout North America and rages from southern Canada to
northern Mexico and from the West Coast to the East Coast. Also, the Oak tree is a sun loving,
tree and thus, it generally prefers to grow in open areas and it can be found in habitats raging
from lowland swamps to high, rocky, mountain ridges, to semi-arid deserts. In addition, it is also
a major component of mature Eastern hardwood forest where it is often the dominate tree.
How to Identify it -
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There are over 90 species of Oak tree growing in North America and all of them produce an
edible acorn. Also, it should be noted that although the various species of Oak tree differ greatly
in size, shape, and appearance and, even though their leaves also differ greatly in appearance, the
acorns of all species are easily recognizable. For instance, from the time that he nuts first appear
to the time that they ripen in late Summer to early Fall, the nuts are all green in color with a
distinct, brown, cap that may encompass only the butt of the shell, the entire shell, or somewhere
in between. Also, the outer husks or "caps" of each species range from knobby to hairy while the
inner shell remains smooth. In addition, the inner shell ranges in shape from squat and rounded
to round and elongated with a distinct tip at one end and, unlike the shells of other nuts, they
remain pliable until the nut dries. Plus, as the nut ripens in the Fall, the inner shells turn from
green to colors ranging from light tan to dark brown to dark burgundy and, when the nut is ripe
and the outer husk separates from the inner shell, the nut displays a distinct disk of course, pithylooking, material. Furthermore, the nuts range in size from 1/2 inch to 3/4 inches in diameter 1/2
inch to 2 inches long and contain a fleshy meat.

How it Should Be Prepared Although acorns can be eaten fresh from the tree, most species are bitter due to tannin contained
in the nut. Therefore, the preferred method of consuming acorns is to make flour out of them and
then leech the tannin by soaking flower in water.
Also, when collecting acorns, it is important to note the presence or absence of acorn weevils.
The adult members of this Family of weevils uses its long snout to bore a hole in the acorn into
which it deposits eggs and, when the larvae hatch, they immediately proceed to consume the
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acorn seed. Then, they bore an exit hole in the shell and make their way into the leaf litter on the
forest floor where they mature into the next year's generation. Also, it is important to note that
although some species of these weevils feed exclusively on acorns, others attack chestnuts,
hazelnuts, and other species. But, they also make excellent fish bait. Therefore, it is important to
note that there are certain, simple, techniques that you can employ to differentiate "wormy"
acorns and other nuts from good ones. The first step in determining whether or not a particular
acorn is a "good" one is to look for defects in the shell. For instance:
•

Exit hole - this is an obvious sign that the nut was infested and that the seed has been
consumed.

•

Attached cup - if the nut must be pulled or pried from its husk it is attached. When a
weevil infests a healthy nut while it is on the tree, the tree senses the invasion and ceases
to supply that nut with water and nutrients and consequently, the nut is dropped from the
tree before the natural separation of husk and shell occurs.

•

Dark spots - both the shells and the disks of acorns can display dark spots where an adult
weevil has probed an acorn. However, they most often do so on the disk because that part
of the acorn is softer than other parts of the shell and these spots appear as faint spots or
tiny holes at regular intervals along the periphery of the disk.

•

Dark zones - when a weevil infects an acorn, often times a dark area will appear on the
disk and/or the shell where a weevil larva has eaten part of the seed and thus caused a
bacterial infection. These dark areas are may be minute or they may encompass as much
as a third of the shell and they may range from a little darker than the rest of the shell or
to nearly black.

•

Bulging or sunken disk - the disk of most acorns is either naturally flat, slightly
concave, or slightly convex. Therefore, if the disk is sunken abnormally deep or
abnormally distended compared to other acorn from the same tree, then it is a bad acorn.

•

Shell or disc separation - Although the shell is tightly boned to the disk, occasionally
they may separate. Therefore, a shell separation occurs when the shell has peeled away
from the disk at one or more points resulting in flap of loose shell and a disk separation
occurs when the internal pressure inside of an acorn pushes the disk away from the shell
or when the acorn was pulled out of cap to which it was attached.
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•

Rippled bottom - the part of an acorns shell immediately adjacent to the disk (bottom) is
often slightly rippled. But, an extreme or exaggerated ripple often indicates a bad acorn.

•

Old acorn - nuts left over from the previous year will have a dull brown or gray color
and contain only a dark sludge.

•

Sprouting acorns - sprouting acorns with healthy white or green tips indicate a healthy
acorn with no insect infestation. However, sprouting acorns with black tips indicate an
acorn that has died due to an insect infestation.

The second technique you can use to determine whether or not a particular acorn is a "good" one
is to us the float test. Because good acorns are heavier than water they will sink when placed in a
container of water. But, any that float are bad because when the weevil larva eats the seed and
the cavity becomes large enough, the nut becomes lighter than water. Thus, discard any acorns
that float as well as any that remain suspended between the surface and the bottom. However,
please note that this test only works on freshly harvested nuts and not those that have been stored
for a while.
Furthermore, when shelling fresh acorns, the nuts are far more easily removed from their shells if
the nuts are heated first. This can be accomplished by "flash roasting" them or by immersing
them a pot of boiling water for about 20 seconds. Then, crack the nuts and remove the meat
while the nut is still warm. To crack he shells, lay the nuts out in rows after heating and strike
them with a wooden baton or a hammer stone but do not smash them. Once the meat has been
separated from the shell, the brown layer that covers it must also be removed because it is very
high in tannin (a chemical that makes food taste bitter). To accomplish this, if the skin is loose,
then simply rub it between your thumb and index finger to remove it. But, if it is not loose, then
immerse the shelled nuts in water for five to ten seconds, stir them vigorously, and then drain
them which will cause the skin to become loose. Then, once the nuts have dried, the skin can be
easily rubbed off.
Next, acorns should be leeched to remove the tannin before they are be eaten. In fact,
inadequately leeching acorns inevitably leads to an unpalatable product and yet, it is the most
common mistake when preparing acorns. Furthermore, it should be noted that there are two
different methods of leeching acorns; one of which uses hot water and the other of which uses
cold water. However, it should also be noted that the two methods produce two entirely different
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food products. Hot leeching is meant mainly for larger pieces such as quarters and halves and
involves vigorously boiling the acorn pieces in a pot on a heat source for 30 to 60 minutes and
then changing the water and boiling again and repeating the process up to fifteen times until the
acorn pieces are no longer bitter to taste (when they are done, they will be a dark, chocolate,
brown). Cold leeching on the other hand involves soaking the acorns in cold water with
numerous water changes which, although it takes longer, produces a more nutritious product
because the nut retains more of its starches, vitamins, and minerals. To complete this step, first
dry the shelled and cleaned acorns and then pulverize them into a powder using a mortar and
pestle.
Last, although there are many different ways to consume leeched acorns, one of the most
practical methods for survivalists it to add hot leeched acorn pieces to meat and vegetables in
either a stew or a stir-fry. Also, the hot leeched pieces can be dried and ground into a meal but,
because hot leeched acorn meal will not stick to itself, it must be mixed with wheat flour for
baking. On the other hand, cold leeched acorn flour will stick to itself and thus, it can be used by
itself for baking. In fact, two of the most practical ways for survivalist to prepare cold leeched
acorn meal is to make a sort of flat bread by spreading a thin layer of acorn meal dough in a pan
and then heating first one side and then the other until the center is done or you can thin the
dough down with water to form a paste then spread very thin sheets in a heated pan and cook
until hard to create acorn-meal chips.

How it Should Be Stored Acorns can be sun dried and stored in their shells or they can be removed from their shells and
then dried in the sun for long term storage in a dark, cool, dry place

Can You Grow it in Your Garden? Yes, Oak trees can be cultivated in yards throughout the lower 48 states provided that it is given
the correct soil and light conditions. For instance, Oak trees should be planted in a location that
provides at least eight hours of direct sunlight, good air ventilation, and nutrient-rich soil with a
pH between 3.6 and 7.0 (depending on species). Also, it should be noted that the average,
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mature, oak tree will consume more than 50 gallons of water per day and therefore, young trees
should be watered regularly to help establish a deep taproot which will allow the tree to draw
water from the ground between rainfalls.
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13: Black Walnuts
(nut)

Value As a Forage Food The Black Walnut tree (Juglans nigra) is a green, woody, flowering, deciduous, tree that is
abundant throughout most of the eastern U.S. and is easy very to identify. Also, its nuts contain
fats which provide the fuel (calories) the human body need to maintain involuntary functions and
to provide energy for physical exertion as well as the proteins it needs to generate new muscle
tissues, heal abrasions and wounds, and repair other physical damage.

Where it Can Be Found Naturally Black Walnut trees can be found throughout most of the Eastern and Great Plains woodlands and
ranges from Vermont to South Dakota to Texas to Florida. Also, Walnut trees are a sun loving,
pioneer species (meaning that it like to colonize open ground), that prefers rich, mesic, soil in
established forests and locations just above the flood plain adjacent to creeks and rivers and thus,
it prefers to grow in young, mixed, hardwood forest and especially those that have been
disturbed by either logging or windstorms. Also, it is often found along forest edges, in
abandoned fields, and along fencerows where it can get plenty of sunlight.
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How to Identify it The Black Walnut tree is a medium sized tree that commonly grows to a height of 40 ft. to 80 ft.
and has a dominate, single, trunk. Also, on the younger trees, the bark is smooth but, on older
trees, the bark becomes fissured into distinct, separate, wavy, ridges (like a Butternut). In
addition, the leaves of the Black Walnut tree grown on long stems measuring 18 inches to 32
inches in length and the leaves are spear-shaped with finely serrated edges that commonly
measure 2 to 4 inches in length and which are arraigned alternately on the long branches in
groups of 13 to 21 leaves. In addition, the branches bear both male and female flowers on the
same twigs and the male flower appear as small, green, catkins. Furthermore, the fruit appears as
a large, round, dark green, fruit measuring 1 1/2 inches to 3 inches in diameter with a moist,
fleshy, outer hull that clings to the inner shell like the flesh of a fruit (makes them appear very
similar to limes) and does not separate into sections. Furthermore, the flesh of this nut is smooth
and hard at first but, as the nut ripens in the fall, the flesh will turn yellowish and, after the nut
falls from the tree, the flesh will turn black and become mushy. Plus, when the outer husk is
removed, the nut displays a highly wrinkled surface very similar to a peach pit. Last, they are
usually produced in clusters of 3 to 7 nuts but, the clusters can contain significantly more or less
than that.
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How it Should Be Prepared After harvesting, it is best to remove the outer hulls from the shells immediately while they are
still somewhat yellowish rather than waiting until the outer hull turns black and becomes mushy
because the ink created by the rotting hulls can seep into the shell and taint the meat. This is done
by placing them on a hard surface and then striking the other end with a mallet (a short section of
tree branch or a rock also works well). Then, the shells must be cracked using the same method
in order to remove the kernels from the shells. Once separated from their shells, Butternuts can
either be eaten fresh after being shucked from their protective sheath and shell or shucked from
their sheath and roasted in their shells and then eaten.

How it Should Be Stored Walnuts can be sun dried and stored in their shells or they can be removed from their shells and
then dried in the sun for long term storage in a dark, cool, dry place

Can You Grow it in Your Garden? Yes, Black Walnut trees can be cultivated in yards throughout the lower 48 states provided that it
is given the correct soil and light conditions. For instance, Walnut trees should be planted in a
location that provides at least eight hours of direct sunlight, good air ventilation, and nutrientrich soil with a pH between 6.5 and 7.5 (depending on species). Also, Walnut trees grow best in
soil that is deep, fertile, and moist, but also well-drained. Plus, the soil should be at least 30
inches deep before bedrock, gravel, or hardpan restricts root growth and the soil texture should
be sandy loam, loam, silt loam, or silty clay loam. Last, Walnut requires at least 25 inches of
precipitation (35+ inches is optimum) and 140 frost-free days (170+ days is optimum) per year.
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14: White Walnuts
(nut)

Value As a Forage Food The Butternut tree (Juglans cinera) is a green, woody, flowering, deciduous, tree that is abundant
throughout most of the eastern U.S. and is easy very to identify. Also, its nuts contain fats which
provide the fuel (calories) the human body need to maintain involuntary functions and to provide
energy for physical exertion as well as the proteins it needs to generate new muscle tissues, heal
abrasions and wounds, and repair other physical damage.

Where it Can Be Found Naturally The Butternut tree (aka White Walnut) can be found throughout most of the Eastern Woodland
except for the Southern Atlantic and Gulf Coastal Plains and ranged farther north than any other
member of the walnut/hickory family in North America. Also, Butternut is a sun loving species
and thus, it prefers to grow in young, mixed, hardwood forest and especially those that have been
disturbed by either logging or windstorms. In addition, it seems to have a distinct preference for
dry, limestone, ridges, rich, loamy, sand, and river valleys just above the flood plain. Also, it is
an effective colonizer and thus, it is often found along forest edges, in abandoned fields, and
along fencerows where it can get plenty of sunlight.
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How to Identify it The Butternut is a medium sized tree that commonly grows to a height of 40 ft. to 80 ft. and is
frequently found in clusters of 2 or 3 trunks growing from a central location. Also, on younger
trees, the bark is smooth but, on older trees, the bark becomes fissured into separate, wavy,
ridges. In addition, the leaves of the Butternut tree are spear-shaped with finely serrated edges
that commonly measure 3 to 4 inches in length and which are arraigned alternately on the
branches in groups of 11 to 17 leaves each and they often have a light yellow-green color which
makes them easy to spot at long distances. In addition, the branches bear both male and female
flowers on the same twigs and while the male flower appear as small, green, catkins, the female
flowers are small and reddish with two, long, appendages and they occur in small clusters. The
fruit appears as a large, dark green, nut with a moist, fleshy, outer hull (makes them appear
similar to miniature coconuts) that is covered in sticky, reddish-brown hairs that measures 2
inches to 3 1/2 inches long and slightly less in diameter and which has an elongated shape
coming to a point on one end. Plus, they are usually produced in clusters of 3 to 7 nuts but, the
clusters can contain significantly more or less than that.

How it Should Be Prepared After harvesting, it is best to remove the outer hulls from the shells immediately by standing
them on end on hard surface and then striking the other end with a mallet (a short section of tree
branch or a rock also works well). Then, the shells must be cracked using the same method in
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order to remove the kernels from the shells. Once separated from their shells, Butternuts can be
consumed fresh and, while they have a very soft texture, their taste is reminiscent of bananas and
vanilla ice cream.

How it Should Be Stored Butternuts can be sun dried and stored in their shells or they can be removed from their shells
and then dried in the sun for long term storage in a dark, cool, dry place

Can You Grow it in Your Garden? Yes, Black Walnut trees can be cultivated in yards throughout the lower 48 states provided that it
is given the correct soil and light conditions. For instance, Walnut trees should be planted in a
location that provides at least eight hours of direct sunlight, good air ventilation, and nutrientrich soil with a pH between 6.5 and 7.5 (depending on species). Also, Walnut trees grow best in
soil that is deep, fertile, and moist, but also well-drained. Plus, the soil should be at least 30
inches deep before bedrock, gravel, or hardpan restricts root growth and the soil texture should
be sandy loam, loam, silt loam, or silty clay loam. Last, Walnut requires at least 25 inches of
precipitation (35+ inches is optimum) and 140 frost-free days (170+ days is optimum) per year.
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15: Hazelnuts
(nut)

Value As a Forage Food The Hazelnut shrub (Corylus spp.) is a green, woody, flowering, deciduous, shrub that is
abundant throughout the northern U.S. and is easy very to identify. Also, in many parts of it
range, it is the only edible nut. Furthermore, its nuts contain fats which provide the fuel (calories)
the human body need to maintain involuntary functions and to provide energy for physical
exertion as well as the proteins it needs to generate new muscle tissues, heal abrasions and
wounds, and repair other physical damage.

Where it Can Be Found Naturally There are two species of Hazelnut in North America: the American Hazelnut (Corylus
americana) and the Beaked Hazelnut (Corylus cornuta). Also, the American Hazelnut (Corylus
americana) can be found from southeastern Saskatchewan to Maine south to Arkansas and east
to South Carolina but is most common it the prairie border region where well drained soil
combines with sufficient moisture and sunny weather. In addition, it is a frequent understory
shrub in dry forests and especially stands of oak, hickory, or pine and it often grows profusely
after the cessation of logging operations, forest fire, or storms have opened up the forest canopy.
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However, it also thrives in pine barrens and on steep slopes, rocky ridges, abandoned fields,
forest edges, fencerows, and railways. Whereas, the Beaked Hazelnut (Corylus cornuta) ranges
from Newfoundland to southern British Columbia and across the north U.S. extending southward
along the Appalachian Mountains to central Georgia and along the Cascade Mountains to central
California. Also, Beaked Hazelnut primarily inhabits younger forest with lots of open spaces and
especially those consisting of Birch, Aspen, Oak, or Pine but, it also grows along forest edges,
fencerows, and abandoned fields.

How to Identify it The Hazelnut bush grows in clumps ranging from six to forty or so "trunks" that are typically 3/4
inches and 2 inches in diameter and the individual stem are straight and seldom branch below
their mid-point and their limbs tend to be crooked and lean to the side. Also, the bark is gray in
color and medium-smooth in texture lacking scales, plates, or peeling sections. In addition, the
leaves are arranged alternately and are oval shaped and measure 2 inches to 5 inches long and
approximately two-thirds as long with doubly or irregularly toothed and finely serrated edges. In
addition, the nuts are born in tight clusters near the tips of the branches and are about 1/2 inch in
diameter. Plus, they are contained in a protective sheath of two modified leaves and are an
attractive light brown when they ripen in late summer. Furthermore, the two American species of
Hazelnut can be differentiated by the differences in their nuts. For instance, the American
Hazelnut is contained in a involucre that consists of two ruffled halves that are narrowest near
the nut whereas, the Beaked Hazelnut involucre is wrapped tightly around the nut and extends to
form a tapering "beak" 1 to 2 inches in length. Also, the American Hazelnut's sheath is covered
in sticky hairs whereas the sheath of the Beaked Hazelnut is covered with tiny spines.
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How it Should Be Prepared The nuts produced by the Hazelnut shrub can either be eaten fresh from the bush after being
shucked from their protective sheath and shell or shucked from their sheath and roasted in their
shells and then eaten.

How it Should Be Stored Hazelnuts can be sun dried and stored in their shells or they can be removed from their shells and
then dried in the sun for long term storage in a dark, cool, dry place

Can You Grow it in Your Garden? Yes, Hazelnut shrubs can be cultivated in yards throughout the lower 48 states provided that it is
given the correct soil and light conditions. But, it should be noted that they although they can
withstand temperatures down to about 16 degrees Fahrenheit, hazelnut trees are best grown in
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warmer climates where the summer season is at least six months long each year. Also, because
Hazelnut shrubs are a pioneer species, they should be planted in a location that provides plenty
of direct sunlight and well-drained, but not particularly rich, soil with a neutral to slightly acidic
pH. Also, is should be noted that unlike other fruiting trees, the hazelnut tree blooms and
pollinates in the middle of winter. Wind carries the pollen from catkins (male flowers) to small
red female flowers, where pollination occurs. The flowers remain inactive until spring, when
fertilization completes and the nuts begin to develop. However, it should also be noted that some
Hazelnut shrubs produce only male flowers whereas other Hazelnut shrubs produce only female
flowers. Therefore, both male and female plants are required for pollination and subsequent nut
production.

57

16: American Lotus
(seed)

Value As a Forage Food The American Lotus plant (Nelumbo lutea) is a green, flowering, lily that is abundant throughout
the eastern U.S. and is easy very to identify. Furthermore, its seeds contain 60% starches which
the human body converts to carbohydrates for use as a quick fuel source as well as some
essential oils and 15% proteins which our bodies use to generate new muscle tissues, heal
abrasions and wounds, and repair other physical damage.

Where it Can Be Found Naturally The American Lotus lily is native to the eastern U.S. and can be found ranging from Canada to
Florida and as far west as Texas, Oklahoma, and western Iowa. Also, the American Lotus seems
to prefer to grown in shallow ponds, lakes, sloughs, bayous, and rivers where the water is warm
and the bottom is somewhat firm and grows in water depths ranging from a few inches to ten
feet.
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How to Identify it American Lotus is a perennial flower that appears similar to the Water Lily but there are
significant differences. For instance, the leaves of the American Lotus are dark green and round
in shape with wavy, non-serrated, edges and have no cut-out. Also, the leaves of the American
Lotus can reach as much as 3 ft. in diameter and they are born on a single, hollow, stalk. In
addition, the leaves can float on the surface of the water when the plant grows in deep water or
rise anywhere from a few inches to six feet above the surface when it grows in mud flats. In
addition, each leaf is born on a single, unbranched, hollow, stalk that can measure as much as 1
inch in diameter that has dark projections similar to tiny feathers protruding from its surface.
Plus, the leaves are covered with microscopic hydrophobic hairs that enable them to float and
cause water to bead like mercury on the surface of the leaf. Complementing their distinctive
leaves, the American Lotus lily has large, light creamy-yellow, flowers that range in size from 4
inches to 10 inches in diameter that open in the morning and close at night and only last two
days. Furthermore, in the center of the flower is a receptacle shaped like a funnel holding several
pistils. However, after the flower has been pollinated, the petals and sepals fall off and the
receptacle broadens to a diameter of 5 to 6 inches to contain fifteen to twenty-five nuts the size
of acorns. Then, as the seeds ripen and the seedheads dry out and turn brown, the seeds shrink
inside of their individual chambers and while some fall out, some remain trapped inside of the
seedhead, turn dark brown, and become hard as stones.
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How it Should Be Prepared Although the seeds of the American Lotus are the most commonly consumed part, this plant also
produces a large, edible, tuber. In addition, it should be noted that like other nuts, the seeds of
this plant do not ripen until late Summer or early Fall and the plant's tubers are best when
harvested during this period as well. To harvest the seeds, simply break off the dry seedheads
and then flex them, tear them, or crush them to remove the ripe seeds. Once the seeds have been
separated from the seedheads, their shells must be cracked and the meat removed from the shells.
To crack the shells, lay the nuts out in rows and strike them with a wooden baton or a hammer
stone but do not smash them. Also, the kernels should appear to have a light, creamy, color and
any that don't are probably spoiled and should be discarded. Then, once the meat has been
removed from the shell, it can be eaten raw, boiled, or roasted. In addition, the shelled seeds are
sometimes dried in the sun and ground into a meal and then used for baking the same way that
acorns are.

How it Should Be Stored American Lotus seeds are best stored dried in their shells and will keep for many months in this
state if they are kept in a cool, dark, dry place after they are dried.

Can You Grow it in Your Garden? Yes, the American Lotus lily can be cultivated in water gardens and ponds throughout the lower
48 states provided that it is given the correct soil and light conditions. The American lotus is a
water plant that has large, round, leaves; the first of which floats on the water and can be as
much as 1 foot wide. Also, the plant normally blooms from July through September and can be
left in the water year round, as long as it is below the freeze line. To grow American Louts
plants, harvest the seeds from a healthy plant and then rub the surface of the seed with sand
paper until the top layer of the seed has been removed in one spot. Then, place the seed in cup of
water that is at least 70° F in a warm, undisturbed location where the water temperature will not
drop below 70° F. Next, replace the water daily to keep bacteria to a minimum and watch the
lotus seed over the next few weeks as it nearly doubles in size before it splits open and a seedling
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emerges. Next, mix 2 parts potting soil to 1 part compost and place in a flower pot with no drain
holes to within 3 inches of the top and then make a depression in the soil and set the seedlings
roots in. Then, gently push the soil around the roots and water until the seed is covered to a depth
of about 1 inch and place the container in a sunny window where the plant will get at least 4
hours of sunlight a day. Once the leaves have formed, the water level should be kept to just under
the leaves. Once the leaves have spread to about two inches in diameter, transplant the seedling
to its final place in your water garden by scoop the aquatic soil around the seedling from its
current location in the container and placing the seedling and soil ball securely in the soil of the
water garden making sure the garden's water level is consistent with that of the container. Last,
American lotus flowers should be given an aquatic fertilizer once a month 30 days after
germination. Once leaves begin to fade, remove them to allow new growth. In cold areas where
the pond is likely to freeze over it is important to cover the pond in the winter to stop it from
freezing.
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Section II: Natural Sources of Vitamins & Minerals
Of the forty or so different vitamins, the human body absolutely requires sufficient intake of
about a dozen them in or order to prevent such debilitating conditions as Beriberi, Pellagra,
Scurvy, and Rickets and it requires the intake of certain minerals to enable the body to continue
functioning properly. Fortunately, Vitamin D (prevents rickets) is synthesized whenever the skin
is exposed to sunlight and Vitamin K (contracts muscles) can be synthesized by bacteria in the
digestive tract. But, the other essential vitamins and minerals such as Vitamin A (necessary for
eye health) must be obtained from the foods we eat.
•

Beriberi is caused by a lack of thiamine (aka vitamin B1)

•

Pellagra is caused by a lack of niacin (aka vitamin B3)

•

Scurvy is caused by a lack of ascorbic acid (aka vitamin C)

•

Rickets are caused by a lack of calciferol (aka vitamin D2) and cholecalciferol (aka
vitamin D3)

Vitamins Vitamins are chemical compounds that are essential to the proper functioning of the human body
and preventing illness and there are about a dozen which are essential to good health in humans.

Minerals Minerals are elements such as iron, potassium, calcium, phosphorus, and iodine that the human
body requires to function properly. For instance, calcium is needed to create, repair, and
strengthen bones and teeth, potassium is needed to contract muscles (including your heart), and
iodine is needed to make thyroid hormones for healthy growth and development.
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Plant Preparations It should be noted that the plants used for herbal medicine are generally most potent when in
flower and thus, it is best to harvest them at this time. Also, it should be noted that herbal plants
are generally prepared in one of five different ways consisting of expressed juices, poultices,
splinting agents, infusions, and decoctions. However, it should also be noted that often times,
different parts of a plant are used for different purposes. For instance, infusions are usually made
from leaves or flowers and decoctions are usually made from the roots. In addition, you should
always prepare poultices, infusions, and decoctions from raw materials immediately prior to use
and never keep them for more than 12 hours.
•

Expressed Juices are used to treat abrasions, cuts, and rashes and are made by crushing
the stems and leaves of a plant to a juicy pulp and then applying only the juice to a
wound and the pulp to the infected area around the wound.

•

Poultices are used to treat bruises, sprains, rashes, abrasions, and cuts, and are made by
crushing the entire plant into a juicy pulp and then forming it into a flat pad which is then
placed directly on the injury and covered with a large leaf or two and then bound into
place.

•

Tisanes (aka infusions) are used to treat ailments internally and are made by crushing
the leaves and/or flowers into a juicy pulp (or by drying and grinding them) and then
pouring approximately 20 ounces of boiling water over approximately one ounce of herb
to create a tisane which is then consumed orally once it has cooled.

•

Tinctures (aka decoctions) are used to treat ailments internally and are made by cutting,
scraping, and crushing the roots of a plant into a pulp (or by drying and grinding them)
and then pouring approximately 1 1/2 pints of boiling water over approximately two
ounces of herb to create a tisane which is then boiled until the volume has been reduced
by one third.

•

Extracts are merely tinctures that have been reduced to either an essential oil or a dried
powder and thus, they are a more concentrated form than tinctures.

•

Salves are used to treat bruises, sprains, rashes, abrasions, and cuts, and are made by
mixing either the dried and powdered form of the plant or the extract with a combination
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of heated olive oil, beeswax, and vitamin E (acts as a preservative) to create a remedy for
topical use.

Note:
•

Drying & Powdering - Because most herbal remedies are best prepared immediately
prior to use, a common way to store and transport them is to harvest them when they are
in bloom (when they are the most potent) and then dry and crush them into a powder
which can later be used to create poultices, tisanes, tinctures, extracts, and salves.

•

Splinting Agents are plants that contains so much starch that they will form a hard shell
when properly prepared and allowed to dry. Thus, they are also used to hold poultices in
place as well as to help immobilize splinted limbs. They are made by crushing, boiling,
and reducing the roots of the Comfrey plant or Solomon's Seal and the resultant is
allowed to cool and then packed around the injury.
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17: White Pine
(vitamins A & C)

Nutritional Value The White Pine tree (Pinus strobus) is an evergreen tree that is abundant throughout the
northeastern U.S. and is easy very to identify. Furthermore, a tisane made from its leaves will
supply you with vitamins A & C.

Where it Can Be Found Naturally The White Pine tree (aka Eastern White Pine) is endemic to the eastern U.S. and ranges from
Canada to central Illinois and Iowa east to New Jersey and south along the Appalachian
Mountains into northern Georgia. Also, white pine seems to grow best in locations with sandy,
well-drained soil but it can also be found growing in sandy loams as long as the location is well
drained.
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How to Identify it White Pine is a long-leafed evergreen tree that grows to a height of 150 ft. Also, its needles are
long, green, cylindrical, have a whitish cast to them (hence the name), and are arranged in
bundles of five leaves. In addition, this tree produces cylindrical cones that can measure up to 8
inches in length.

How it Should Be Prepared The leaves of the White Pine tree can be prepared as a tisane and consumed as a beverage in
order to ingest the beneficial vitamins and minerals it contains. Also, both the resin and the resin
rich knots from this tree can be boiled and to create a tincture for use as a natural remedy for sore
throats, coughs, and colds.

Can You Grow it in Your Garden? Yes, White Pine tree can be cultivated in yards throughout the lower 48 states provided that it is
given the correct soil and light conditions. However, it does not do well in arid or semi-arid
locations unless special conditions are provided. Also, White Pines grow fastest in the open and
prefers locations with medium to fine soil texture, medium to high soil fertility, and a soil layer
that is moist most of the time and deeper than 18 inches. Also, you should avoid extremes of
heavy, continually wet, soils and gravelly, drought-prone, soils and thus, White Pines grow well
on slopes, hilltops, or shoulders of hills and thus, you should avoid potholes, bases of slopes, vshaped valleys, or small openings in dense forest that favor the collection of cool, moist, air.
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18: Dandelion
(vitamins A, C, D, & B complex)

Nutritional Value The Dandelion plant (Taraxacum oficinale) is a flowering perennial weed that is abundant
throughout the temperate regions of the U.S. and is easy very to identify. Furthermore, a tisane
made from the flowers or leaves of this plant will supply you with vitamins A, C, D, and B
complex.
Note: all parts of the dandelion plant can also be eaten as a green, leafy, vegetable.

Where it Can Be Found Naturally Dandelions are found throughout the entire temperate zone of North America and they grow
mainly in fallow fields but can also be found growing alongside roads, ditches, and most any
other place flowering plants and weeds are able to grow.
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How to Identify it Dandelion is a biennial flowering plant that grows to height of 2 in. to 18 in. and has a single,
hollow, stalk that bears green, lance-shaped leaves with jagged, irregular, edges and yellow,
composite, flowers with numerous rays.

How it Should Be Prepared The flowers of the Dandelion plant can be used to make a delicate herbal tisane which is
consumed as a beverage in order to ingest the beneficial vitamins and minerals it contains. In
addition, the leaves and/or roots of this plant can be used to make a more pungent tisane.
Note: All parts of the Dandelion plant are edible but, because the leaves become bitter later in
the year due to heat and lack of moisture, Dandelions are best planted in shaded areas and
harvested early in the year. Furthermore, Blanched, inner dandelion leaves are the sweetest. To
blanch dandelions, tie up or band the leaves of the entire plant and the inner leaves will turn
white and sweet.

Can You Grow it in Your Garden? Yes, Dandelions can be cultivated in flower beds and gardens throughout the lower 48 states
provided that it is given the correct soil and light conditions. However, it does not do well in arid
or semi-arid locations unless special conditions are provided. Also, Dandelions prefer locations
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with plenty of direct sunlight and, although Dandelions will grow in poor soils, they grow best in
rich, well-drained, slightly acid, soils with a pH of 5.5 to 7 and should be watered at least once a
week (more often during periods of draught).
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19: Evening Primrose
(minerals K, Mg, & Fe)

Nutritional Value The Evening Primrose plant (Oenothera biennis) is a flowering biennial weed that is abundant
throughout the temperate regions of the U.S. and is easy very to identify. Furthermore, a tisane
made from the flowers or leaves of this plant will supply you with the minerals Potassium (K),
Magnesium (Mg), and Iron (Fe).

Note: many native North American cultures consumed Evening Primrose as a staple food. In
fact, the leaves can be eaten fresh, steamed, or boiled as a green, leafy, vegetable and the roots
can be cooked and eaten as if they were a tuber.

Where it Can Be Found Naturally Evening Primrose is found throughout the entire temperate zone of North America and it grows
mainly in fallow fields but can also be found growing alongside roads, ditches, and most any
other place flowering plants and weeds are able to grow.
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How to Identify it Evening Primrose is a biennial flowering plant that grows to height of 1 ft. to 8 ft. with a single,
branching, stalk that, during its first year, displays a non-flowering basal rosette of leaves.
During its second year, this plant bears long, slim, lance-shaped, green leaves on thick stalks and
bright yellow, bugle-shaped, flowers about 1 inch long on arching stems with fruit that appears
as oblong, liner, four-sided, pods with a downy covering about 1/2 inch to 1 inch in length which
contains black seeds with sharp edges.

How it Should Be Prepared The flowers, stems, or roots of the Evening Primrose plant can be used to make a stimulating
herbal tisane which is consumed as a beverage in order to ingest the beneficial vitamins and
minerals it contains.

Can You Grow it in Your Garden? Yes, Evening Primrose can be cultivated in flower beds and gardens throughout the lower 48
states provided that it is given the correct soil and light conditions. However, it does not do well
in arid or semi-arid locations unless special conditions are provided. Also, Evening Primrose
prefers lightly shaded locations and, although it will grow in poor soils, it grows best in rich,
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well-drained, slightly acid, soils with a pH of 5.5 to 7 and should be watered at least once a week
and more often during periods of draught.
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Section III: Natural Health Remedies
Herbs are defined as any plant that is used for fragrant, flavor, or medicinal purposes and Man
has been successfully using herbs for medicine for untold centuries. However, with the
advancement of modern medicine, herbal medicine has fallen by the wayside partly because it is
often thought of as folklore and thus less effective than modern medicine and partly due to
conditioning by the major drug companies who want us to purchase their processed and patented
pharmaceuticals instead of naturally available medicines. Therefore, as a survival prepper, the
two choices available to you are to either stockpile common modern medicines (all of which
have an expiration date and some of which are dangerous to take beyond that point) or to take
advantage of Nature's cornucopia of natural medicines. In fact, over 40% of the prescription
drugs sold in the United States today contain at least one ingredient that is derived from Nature
and as many as 25% contain an ingredient derived from a flowering plant. However, due to the
structure of patent law in America today, even when modern pharmaceuticals do incorporate
natural plant substances, the manufacturer often subjects them to various processes in order to
extract single, isolated, chemical components instead of taking advantage of the complex mix of
chemical compounds contained in the plant naturally. On the other hand, in many developing
countries such as China and India, herbal medicine is widely accepted as both a safe and
effective means of treating many medical conditions and many of their traditional herbal cures
have been vindicated by modern science. Therefore, in the following section, you will find
information on various herbal medicines that can be found in Nature and which were specifically
chosen to duplicate the effects of common modern medicines that most people keep on hand in
their medicine chests such as aspirin, antacid, antihistamines, and antibiotics. Furthermore, it is
important to keep in mind that when we are in the field, our bodies are especially susceptible to
minor injuries such as cuts, scrapes, and abrasions which can quickly become infected if not
treated as well as colds and flu which can develop into pneumonia. Consequently, having a
thorough knowledge of the following herbal medicines will not only serve to replace the
pharmaceuticals you keep in your medicine chest in the event that they suddenly become
unavailable, it will provide you with a means of treating yourself in the field when necessary.
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Plant Preparations It should be noted that the plants used for herbal medicine are generally most potent when in
flower and thus, it is best to harvest them at this time. Also, it should be noted that herbal plants
are generally prepared in one of five different ways consisting of expressed juices, poultices,
splinting agents, infusions, and decoctions. However, it should also be noted that often times,
different parts of a plant are used for different purposes. For instance, infusions are usually made
from leaves or flowers and decoctions are usually made from the roots. In addition, you should
always prepare poultices, infusions, and decoctions from raw materials immediately prior to use
and never keep them for more than 12 hours.
•

Expressed Juices are used to treat abrasions, cuts, and rashes and are made by crushing
the stems and leaves of a plant to a juicy pulp and then applying only the juice to a
wound and the pulp to the infected area around the wound.

•

Poultices are used to treat bruises, sprains, rashes, abrasions, and cuts, and are made by
crushing the entire plant into a juicy pulp and then forming it into a flat pad which is then
placed directly on the injury and covered with a large leaf or two and then bound into
place.

•

Tisanes (aka infusions) are used to treat ailments internally and are made by crushing
the leaves and/or flowers into a juicy pulp (or by drying and grinding them) and then
pouring approximately 20 ounces of boiling water over approximately one ounce of herb
to create a tisane which is then consumed orally once it has cooled.

•

Tinctures (aka decoctions) are used to treat ailments internally and are made by cutting,
scraping, and crushing the roots of a plant into a pulp (or by drying and grinding them)
and then pouring approximately 1 1/2 pints of boiling water over approximately two
ounces of herb to create a tisane which is then boiled until the volume has been reduced
by one third.

•

Extracts are merely tinctures that have been reduced to either an essential oil or a dried
powder and thus, they are a more concentrated form than tinctures.

•

Salves are used to treat bruises, sprains, rashes, abrasions, and cuts, and are made by
mixing either the dried and powdered form of the plant or the extract with a combination
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of heated olive oil, beeswax, and vitamin E (acts as a preservative) to create a remedy for
topical use.

Note:
•

Drying & Powdering - Because most herbal remedies are best prepared immediately
prior to use, a common way to store and transport them is to harvest them when they are
in bloom (when they are the most potent) and then dry and crush them into a powder
which can later be used to create poultices, tisanes, tinctures, extracts, and salves.

•

Splinting Agents are plants that contains so much starch that they will form a hard shell
when properly prepared and allowed to dry. Thus, they are also used to hold poultices in
place as well as to help immobilize splinted limbs. They are made by crushing, boiling,
and reducing the roots of the Comfrey plant or Solomon's Seal and the resultant is
allowed to cool and then packed around the injury.
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20: Wild Garlic
(antiseptic/antibiotic)

What it's Used For The root bulbs of Wild Garlic plant (Allium vineale) contain both a powerful antiseptic and an
antibiotic compound. Therefore, the bulbs are usually crushed and applied externally for
cleansing wounds. Also, they can be ingested orally for treatment of colds, sinus congestion,
earaches, stomach aches, and headaches as well as for reducing fevers and coughs.

Where it Can Be Found Naturally Wild Garlic is found throughout much of North America and it prefers to grow mainly in fallow
fields but can also be found growing alongside roads, ditches, and most any other place
flowering plants and weeds are able to grow.

How to Identify it The Wild Garlic plant is a perennial, flowering, evergreen that grows to height of 8 in. to 24 in.
with long, lance-shaped, green leaves sheathing approximately half of the stalk and it produces
either white or pink flowers and broadcasts a strong garlic odor.
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How it Should Be Prepared Wild Garlic is usually harvested for its root clusters and can be applied as expressed juice to
cleanse abrasions, cuts, or open wounds or ingested orally as a tisane or a tincture.

Can You Grow it in Your Garden? Yes, Wild Garlic can be cultivated in flower beds and gardens throughout the lower 48 states
provided that it is given the correct soil and light conditions. However, it does not do well in arid
or semi-arid locations unless special conditions are provided. Also, Wild Garlic prefers locations
which are in full sunlight or lightly shaded and, although it will grow in poor soils, it grows best
in rich, well-drained, soils with a pH of 6 to 7 and should be watered at least once a week and
more often during periods of draught.
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21: Great & Common Burdock
(antiseptic/antibiotic)

What it's Used For The roots, flowers, and leaves of the Great Burdock plant (Arctium lappa) as well as the
Common Burdock plant (Arctium minus) contain several antibacterial compounds (most notably
artiocpicrin). Therefore, the leaves, stems, and flowers are usually prepared as a poultice and
used to treat abrasions, cuts, sores, ulcers, insect bites, and snake bites. They are also prepared as
a tisane and used externally as a wash for hives, eczema, and other skin irritations. In addition,
the roots of the Burdock plant contain up to 50 percent inulin which was traditionally used to
treat diabetes.

Where it Can Be Found Naturally Both Great Burdock and Common Burdock are found throughout the entire temperate zone of
North America and they grow mainly in fallow fields but can also be found growing alongside
roads, ditches, and most any other place flowering plants and weeds are able to grow.
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The Great Burdock plant is a biennial flowering plant that grows to height of 2 ft. to 9ft. with
large, green lower leaves that are shaped similar to those of rhubarb with a solid, celery-like,
stalk. The flowers appear as round pods covered in thorns with vibrant reddish-purple flowers on
top. Common Burdock is a perennial flowering plant that grow to a height of 2 ft. to 5 ft. and
appears similar to Great Burdock but with non-celery like, hollow, stems and smaller leaves
combined with smaller flowers.

How it Should Be Prepared Burdock leaves, stems, and flowers are usually crushed, boiled, and applied externally as a
poultice, a tisane, or a tincture. Burdock root is usually boiled and prepared as a tisane or a
tincture and ingested internally. The seeds are usually crushed and prepared as a poultice.

Can You Grow it in Your Garden? Yes, Burdock can be cultivated in flower beds and gardens throughout the lower 48 states
provided that it is given the correct soil and light conditions. However, it does not do well in arid
or semi-arid locations unless special conditions are provided. Also, Burdock prefers locations
which are in full sunlight or partially shaded and, although it will grow in poor soils, it grows
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best in rich, sandy, soils and should be watered at least once a week and more often during
periods of draught.
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22: Echinacea
(immune system booster/antihistamine)

What it's Used For Echinacea (Echinacea angustifolia) consists of three different species; the Purple Coneflower,
the Pale Purple Coneflower, and the Narrow-Leaved Purple Coneflower and all three species are
onsidered to be a non-specific immune system booster. Consequently, it is used similar to an
antibiotic to help heal both external and internal infections. Therefore, it can be used topically as
either a poultice, a tincture, or a salve to aid in healing cuts and abrasions, wounds, and burns,
and can be taken internally as either a tisane (tea), a tincture (a concentrated tisane), or a dried
extract to treat internal infection, colds, and flu. In fact, clinical studies have shown that
ingesting this plant can significantly reduce both the severity and duration of both cold and flu
symptoms. Last, it has traditionally been used as a treatment for both spider and snake bites to
help alleviate the tissue and nerve damage caused by the poison that these creatures inject.
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Where it Can Be Found Naturally Both the Narrow-Leaved Purple Coneflower (Echinacea angustifolia) and the Pale Purple
Coneflower (Echinacea pallida) occur naturally throughout the central and mid-western United
States ranging from Texas to Minnesota and as far west as Colorado. In addition, both of these
species have a distinct preference for meadows and open prairies where it mixes with other
perennial grasses. The Purple Coneflower (Echinacea purpurea) on the other hand, is an eastern
species that occurs naturally mostly in the eastern states ranging from Louisiana to Georgia and
Minnesota to Maine and it prefers to grow in open woods and thickets.

How to Identify it The Narrow-Leaved Purple Coneflower is a tap-rooted perennial that grows 6 inches to 20 inches
in height and has stiff, hairy, lance-shaped, green, leaves topped by a flower with a prominent,
cone-shaped, disc surrounded by long, slim, drooping, purple, petals. Whereas, the Pale Purple
Coneflower (Echinacea pallida) is similar in appearance to the Purple Cone Flower but grows up
to 40 inches in height and produces a larger flower with petals up to four inches in length that
range from off-white to purple in color. Last, the Purple Coneflower (Echinacea purpurea) is
similar in appearance to both the Narrow-Leaved Purple Coneflower and the Pale Purple
Coneflower but commonly grows to a height of 24 inches to 36 inches and has oval shaped,
green, leaves with coarsely toothed edges. Also, like the Purple Cone Flower, it produces a
flower with a prominent, cone-shaped, bristle-like, disc in the center surrounded by oval shaped
petals that range from off-white to purple in color.
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How it Should Be Prepared Echinacea can be applied externally as a poultice or a salve or ingested internally as either a
dried powder, a tisane, a tincture, or an extract.

Can You Grow it in Your Garden? Yes, Echinacea can be cultivated in flower beds and gardens throughout the lower 48 states
provided that it is given the correct soil and light conditions. However, it does not do well in arid
or semi-arid locations unless special conditions are provided. Also, Echinacea prefers locations
which are in full sunlight and, although it will grow in poor soils, it grows best in rich, welldrained, soils and should be watered at least once a week and more often during periods of
draught.
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23: Wild Ginger
(nausea & vomiting)

What it's Used For Wild Ginger root (Asarum canadense) is a well known and widely accepted natural remedy that
has been used for thousands of years for relieving nausea and vomiting. The roots of this plant
contain the antihumor aristolochic acid and thus, it has also use by many Native American tribes
as a remedy for indigestion, cramps, sore throats, coughs, colds, and nervous conditions.

Where it Can Be Found Naturally Wild Ginger prefers dense forests with a mature canopy and is mainly found east of the
Mississippi River but ranges as far north as Canada, as far south as Alabama, and as far west as
Oklahoma and North Dakota.
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How to Identify it Wild Ginger is a ground hugging plant that spreads via runners and displays green, hart-shaped,
leaves and maroon, urn-shaped, flowers with three, distinct, petals that appear at the intersection
between the runner and the leaf.

How it Should Be Prepared Wild Ginger root is commonly ingested orally as an expressed juice by chewing a portion of the
root. However, it can also be prepared as either a tisane or a tincture and then ingested orally.

Can You Grow it in Your Garden? Yes, Wild Ginger can be cultivated in flower beds and gardens throughout the lower 48 states
provided that it is given the correct soil and light conditions. However, it does not do well in arid
or semi-arid locations unless special conditions are provided. Also, Wild Ginger prefers locations
which provide partial to deep shade and they grow best in moist, rich, well-drained, slightly
acidic soils.
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24: Wild Licorice
(antacid)

What it's Used For Wild Licorice root (Glycyrrhiza lepidota) is a well known natural remedy for acid indigestion
because it acts as a natural antacid. Also, it contains an antiviral compound, and is considered to
be antiviral, anti-inflammatory, anti-convulsive, and antiallergenic. Therefore, it is also widely
used for relieving sore throat, cough, diarrhea, stomach ache, ear ache, and for reducing fevers in
children.

Where it Can Be Found Naturally Wild Licorice prefers to grow in open prairies and fields is most often found west of the
Mississippi River ranging from Canada to Texas but can occasionally be found scattered
throughout the eastern states from Virginia to Maine.
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How to Identify it Wild Licorice is a perennial shrub that grows 5 ft. to 9 ft. in height and which has long, green,
compound leaves with long, slim, spear-shaped leaflets usually with 15 to 19 per side and
produces, small, white, flowers on short spikes. This plant also produces clusters of spiny seed
pods.

How it Should Be Prepared Wild Licorice root is commonly ingested orally as an expressed juice by chewing a portion of the
root. However, it can also be prepared as either a tisane or a tincture and then ingested orally.

Can You Grow it in Your Garden? Yes, Wild Licorice can be cultivated in yards throughout the lower 48 states provided that it is
given the correct soil and light conditions. However, it does not do well in arid or semi-arid
locations unless special conditions are provided. Also, Wild Licorice prefers locations which
provide full sunlight and they grow best in deep, moist, rich, well-drained, soils.
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25: Horehound
(cough suppressant)

What it's Used For Horehound (Marrubium vulgare) is a well known natural remedy for congestion, coughs, and
sore throats because it acts as a natural expectorant and a natural cough suppressant. Also, it
contains an antibacterial and an antifungal compound. Therefore, it is also used poultice for
wounds as well as gall bladder disorders, jaundice, and hepatitis.
Note: Horehound also contains vitamins A,B,C, & E which are essential to good health.

Where it Can Be Found Naturally Horehound is found scattered over most of North America and it grows mainly in fallow fields
but can also be found growing alongside roads, ditches, and most any other place flowering
plants and weeds are able to grow.
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How to Identify it Horehound is an herbaceous perennial weed that somewhat resembles mint in appearance and
which grows to a height of 10 to 18 inches with a branched stalk. Also, the wrinkled, grey-green
leaves are arraigned opposite and are approximately 1 inch to 2 inches in length with a round or
oval shape and roughly serrated edges with a densely crinkled surface that is covered in downy
hairs. In addition, the flowers are white and are borne in clusters on the upper part of the main
stem immediately above the leaf pairs.

How it Should Be Prepared Horehound is commonly ingested orally as either a tisane or a tincture. Therefore, after
harvesting, the plant should be crushed and steeped in boiling water and the resulting tincture
strained before consumption.

Can You Grow it in Your Garden? Yes, Horehound can be cultivated in gardens and flower beds throughout the lower 48 states
provided that it is given the correct soil and light conditions. However, it does not do well in arid
or semi-arid locations unless special conditions are provided. Also, although Horehound will
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grow in poor soils, it prefers locations which provide full sunlight and it grows best in moist,
rich, well-drained, soils.
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26: Witch Hazel
(astringent)

What it's Used For Witch Hazel (Hamamelis virginiana) is an astringent, hemostatic, and antioxidant and has
historically been one of the most important American medicinal plants and is still so today. Due
to the tannins contained in the leaves and bark of this plant, the leaves are usually prepared as a
poultice and applied externally to treat abrasions and minor cuts, as a tisane or a tincture and
applied externally to relieve itching, skin irritations, and minor pain as well as hemorrhoids, and
as a tisane ingested internally to treat sore throat, fevers, and colds.

Where it Can Be Found Naturally Witch Hazel prefers shaded, hardwood, forests and ranges from Canada to Florida east of the
Mississippi River.
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How to Identify it Witch Hazel ranges in size from a shrub to a small tree as much as 15 ft. tall. Also, it has green,
obovated, leaves with serrated edges and uneven, wedge-shaped, bases with yellow flowers
approximately 1 in. in diameter with very slender petals appearing only after the leaves drop in
the fall.

How it Should Be Prepared Witch Hazel leaves are usually crushed and applied externally as a poultice or a tisane and Witch
Hazel roots are usually boiled and prepared as a tisane or a tincture and ingested internally.

Can You Grow it in Your Garden? Yes, Witch Hazel can be cultivated in gardens and flower beds throughout the lower 48 states
provided that it is given the correct soil and light conditions. However, it does not do well in arid
or semi-arid locations unless special conditions are provided. Also, although Witch Hazel will
grow in poor soils and/or full sunlight, it prefers locations which provide partial sunlight and it
grows best in moist, rich, well-drained, soils.
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27: Jewel Weed
(Poison Oak rash/antihistamine)

What it's Used For Jewelweed (Impatiens capensis) is a well known and widely accepted natural remedy for
relieving the rash caused by contact with Poison Oak. Both the leaves and stems of the plant
contain Lawsone which may explain its antihistamine and anti-inflammatory properties. Also
used traditionally as a remedy for insect bites, sores, cuts, bruises, sprains, burns, eczema, and
ringworm.

Where it Can Be Found Naturally Jewelweed is predominately found east of the Rocky Mountains but does occur incidentally
further west. Also, it prefers to grow in shady spots where there is moist, sandy, well-drained,
soil and therefore, you will find it in lowlands, wetlands, fens, and adjacent to streams, ponds,
lakes, and bogs. In addition, it is often found growing adjacent to patches of Poison Oak.
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How to Identify it Jewelweed (aka Spotted Touch-Me-Not) is a smooth annual flower that grows 3 to 5 feet in
height and has oval leaves with serrated edges and the lower ones are placed opposite of each
other whereas the upper ones are alternate. Also, the funnel shaped flowers are suspended from a
single stem and appear yellow with red spots.

How it Should Be Prepared The flowers of the Jewelweed plant are usually crushed and applied directly to the Poison Ivy
rash as either an expressed juice or as a poultice but, the stems can be used if the plan is not in
flower. Also, you can create either a tisane or a tincture and then apply it topically.

Can You Grow it in Your Garden? Yes, Jewel Weed can be cultivated in flower beds and gardens throughout the lower 48 states
provided that it is given the correct soil and light conditions. However, it does not do well in arid
or semi-arid locations unless special conditions are provided. Also, Jewel Weed prefers locations
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which provide either full or partial sunlight and it grows best in rich, moist or wet soils. Thus, it
should be watered at least once a week and more often during periods of draught.
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28: White Willow
(mild pain reliever)

What it's Used For White Willow (Salix alba) bark is one of the most well known sources of Salicin which is
oxidized in the human bloodstream and the liver to produce Salicylic Acid which is the natural
form of aspirin. Therefore, it is used like aspirin to relieve minor pain caused by over exertion,
minor injuries, headaches, and inflammation as well as to reduce fever and cure diarrhea.

Where it Can Be Found Naturally White Willows can be found nationwide. But, it should be noted that because all species of
willow tree require copious amounts of water to survive, they can only occur naturally near water
sources. Therefore, look for White Willows near creeks, streams, rivers, ponds, lakes, swamps,
and bogs.
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How to Identify it The White Willow is a medium to large deciduous tree growing up to 90 ft. tall with a trunk up
to 3 ft. in diameter and an irregular, often-leaning, crown. Also, the bark appears grey-brown and
is deeply fissured in older trees. In addition, the shoots are typically grey-brown to green-brown
and the leaves usually measure four to eight inches long and 1/4" to 3/8" wide. Also, they are
paler than most other willows due to a covering of very fine, silky, white, hairs particularly on
the underside.

How it Should Be Prepared White Willow bark is typically ground, steeped in boiling water, and ingested orally as a tincture.
However, it could not also be prepared as a tisane or an extract.

Can You Grow it in Your Garden? Yes, White Willow tree can be cultivated in yards throughout the lower 48 states provided that it
is given the correct soil and light conditions. However, it does not do well in arid or semi-arid
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locations unless special conditions are provided. Also, White Willows grow fastest in the open
and prefers locations with full sunlight and moist, rich, soils.
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29: Opium Poppy
(intense pain reliever)

What it's Used For The Opium Poppy (Papavar somniferum) produces a latex that is Nature's most potent and
effective painkiller. Known as "the milk of the poppy", this plant has been used by Man since
prehistoric times and by Asian, Indian, and European cultures for centuries for the relief of
severe pain and to induce sleep. However, it should be noted that because this plant substance
contains opioids, it should be used with caution and as infrequently as possible to avoid
developing a dependency. Therefore, it is best reserved for emergency situations which require
the relief of extreme pain.

Where it Can Be Found Naturally Although this plan is only indigenous to central Asia, it has been heavily cultivated for
ornamental use in North America and thus, it is a relatively common plant to find in the wild
where it has escaped from a local garden.
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How to Identify it The Opium Poppy is a stout annual flower that grows 2 ft. to 3 ft. in height and has a smooth,
blue-green stem. The leaves are vaguely lettuce shaped and are coarsely toothed with either
wavy or shallowly lobed margins. Also, the stalks develop large pods at the top upon which the
four-petal flowers appear; usually in white, pink, red or purple.

How it Should Be Prepared The most common way to prepare the Opium Poppy is to harvest the stems and flowers and use
them to make either a tisane or a tincture which is then ingested orally. However, the latex can
also be extracted from the pods by lightly scoring the surface of the pod which causes the sap to
ooze out. Then, once the sap has dried, it is scraped off of the pod and collected. Then, once you
have a sufficient quantity of the latex, it can be dissolved in grain alcohol to create a remedy
called Laudanum.

Can You Grow it in Your Garden? Yes, Opium Poppies can be cultivated in flower beds and gardens throughout the lower 48 states
provided that it is given the correct soil and light conditions. However, it does not do well in arid
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or semi-arid locations unless special conditions are provided. Also, Opium Poppies prefer
locations which provide either full or partial sunlight and it grows best in rich, well drained,
slightly dry, soils.
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Kriss Bergethon is an author, entrepreneur, and off-grid homeowner from
Colorado. Kriss has been involved in solar power and green building since
2003. Kriss has an engineering degree and worked in the mining industry
before 'seeing the light' and moving into clean energy and green building.
He now owns Solar Sphere, www.SolarSphereOnline.com, an online retailer
of solar panels, components, complete systems, training, installer directory,
and dispenser of free information. Please feel free to email him your
comments or questions about this book at Kriss@SolarSphereOnline.com.

A Note From the Author
Thank you for purchasing DIY Solar Power Made Easy! This book is intended to give the layperson a
good summary of solar power. This subject is pretty technical and can be a little dry, but I've tried to
make it as easy to understand as possible, and maybe even a little fun. Hopefully you'll have an idea if
solar is right for you, and maybe even help you decide if a career in solar is something you want to
pursue.
PLEASE DO NOT REDISTRIBUTE THIS BOOK! I worked very hard on this book and I am not a
rich man. Please respect the copyrights.
PLEASE DON'T PRINT THIS BOOK UNLESS YOU HAVE TO! This is, after all, about protecting
our planet and ensuring our environmental future, so save some trees and read it on your computer or
hand held device. Or if you have to print it, please do so on recycled paper and then recycle the book!

How to Use This Book
If you are a homeowner and you really want to know if solar power is right for you, but you don't
want all the technical information, focus on reading these sections: 1.6, 2.1, 2.2, 4.1, 5.1, 6.1, and
Appendix A. The other chapters are very useful, but may give you too much information to digest.
This book is designed for everyone in mind and everyone is going to use it differently.
If you are using this book online, the bookmarks tool in Adobe Acrobat can be a very handy way to
skip around chapters.
Thank you and enjoy DIY Solar Power Made Easy
© 2009 Kriss Bergethon & Solar Sphere, LLC
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Forward: Top Ten Reasons to Install a Solar Power System
Here are 10 reasons why solar is a great option:
1. Incentives: Recently Congress lifted the cap on tax incentives for solar power systems, and extended
the 30% credit. So if you spend $20,000 on a system, your tax bill will be reduced by $6,000 (.3 x
20,000). And if you don't have $6,000 in taxes (you lucky duck!) you can carry it over to the next year.
Now states and utilities are getting into the act as well. Everything from rebates to tax incentives are
being offered, and some of these can offset the cost of your system by as much as 80%! Check out the
DSIREUSA.org website for information on incentives in your area.
2. Maintenance cost: Solar panel systems require very little maintenance. Sometimes clearing and
cleaning is necessary, and having an annual checkup by a professional is recommended. But most
owners can expect to do very little for their panels over their lifetime.
3. Fuel Cost and Availability: Obviously sunlight is free. Fossil fuel prices are rising dramatically, and
will probably rise even more sharply with carbon taxes and caps on the horizon. And the sun will
probably be around showering us with its wonderful energy for another 5 billion years or so. With
solar, knowing that your fuel source is infinite and free is pretty cool. And lets face it: money is green
too.
4. Reliability: Solar panels have no moving parts and therefore are not likely to break down. The
process that makes them work (which is explained later) can be done day after day without major
changes in efficiency. And they can improve the availability of your entire electrical system if you live
in areas prone to utility blackouts.
5. Durability: Most panels these days come with a 20-30 year warranty. Can you think of anything that
comes with even a 15 year warranty?! Some of the panels that were created as part of the space race 50
years ago are alive and kicking to this day. Arrays have endured all kinds of weather and climatic
changes and have proven to be extremely durable.
6. Quiet: Solar panels make little to no noise as they produce energy, something you AND your
neighbors can be happy about.
7. Safety: Photovoltaic cells are very safe and produce at such a low amperage that electrocution is
extremely rare. They also are rare in that they produce power without fuel combustion, a very volatile
and dangerous process whether it's in your backyard or at the power plant.
8. Energy Independence: Knowing that you can produce your own energy, much like having your
own vegetable garden, is very satisfying. And knowing that you are sending less money, or maybe none
at all, to a large conglomerate or supporting a violent nation is good for you, our country, and the
world.
9. Low Pollution: Both the process of producing solar panels and producing solar energy is a low
pollution process. Solar panels make up for the energy used to produce them in 2-4 years, and then
produce energy for decades. Plus almost the entire array is recyclable, so when their life is over they
can be broken down and used for something else.
10. That 'Green' Feeling: Perhaps the most powerful reason (other than the feeling of saving money)
is knowing that you are DOING SOMETHING. You're helping clean up the planet, promoting
independence, and most of all getting us further away from the destruction and pollution inherent in the
use of fossil fuels. What else do you need?
Forward: Top Ten Reasons to Install a Solar Power System
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Chapter 1: Solar Power Basics - How Does Solar Power Work?
Terminology
First, lets get our vocabulary straight. We will be primarily talking about solar power in this book.
This is solar that generates electricity. We will also use the terms photovoltaic and PV. These terms
mean the exact same thing.
We also have added a chapter on solar thermal. Solar thermal is basically capturing the sun's heat in a
liquid, usually water or glycol (antifreeze), and transferring it to a swimming pool, radiant heating
system, or water tank. This chapter can be found near the back of the book.

Section 1.1: Electricity Basics
Solar panels generate direct current (DC) electricity. Think of a garden hose that is simply turned on, it
produces water in a steady stream. Most household electronics and the electrical power grid are
designed to take alternating current (AC) power. Now imagine that the water coming out of the garden
hose is being turned off and on so quickly that it has a "pulse" and the water comes out in waves. This
is done because AC power travels over long distances much more efficiently.

AC power flows in waves as you see above, DC power flows in a straight line.

This means however, that the electricity coming out of the solar array must be converted to AC if it is
going into your home. This is done with an inverter, which takes the DC power and makes AC power.
The power is then ready to service your home, an electrical grid, or a device. Some devices (certain
lights, batteries, special devices) use DC power and therefore do not need an inverter.

Bright Idea: For more information on how electricity works, check out
Wikipedia's excellent article on voltage. Specifically the Hydraulic
Analogy is a very interesting and easy way to understand electricity
using a water analogy.
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All solar panels produce volts (V), amps (A), and watts (W). Volts are present in any electrically
charged system. The plug in your wall is usually a 110V plug. The volts are sitting there, waiting for
you to plug in. The amps measure the flow of the power. So no amps flow until you plug something in
there. Watts measure the flow of amps and the voltage. The higher the amps and volts, the higher
wattage. Wattage measures energy either consumed or produced, so a 60 watt bulb is designed to
consume 60 watts per hour.
You find any of these values as long as you have two other values in the formula VxA=W. You'll see
most panels rated for watts, so its common to see a panel called a 200 watt panel. Most panels are also
12 volt rated, so if you take 200W/12V = 16.7 A.
Often we need to determine how much power is used over time, so we multiply by hours. So if our 200
Watt panel produced full power for 3 hours, we would have 200W x 3 hours = 600 watt-hours, or 600whrs. Often we are talking about thousands of watt-hours so use kilowatt-hours (kw-hrs) to measure
energy. To do this we take 600w-hrs/1000= 0.6 kw-hrs. Your power bill measures your electrical
consumption in kw-hrs.

Section 1.2: How Solar Power Panels Work
The most basic definition of how solar panels work is that the sun strikes a certain material, it excites
electrons and creates a current and voltage that can be used to power devices. Now let's delve a little
deeper.

Silicon: Not Just for Computer Chips
First, silicon is taken from the earth. Silicon is one of the earth's most abundant elements. It's found in
sand and rocks of all types. You've probably heard of 'Silicon Valley', the hotbed of technology research
and investment in California. It is so called because silicon is used in computer chips.
Silicon is a semi-conductor. Think of copper, a conductor, as in copper wires. Now think of rubber, an
insulator, such as the coating on a copper wire. Silicon falls somewhere in between and is therefore
called a semi-conductor. This property is exploited in computer chips and solar panels to handle tiny
reactions that generate electrical currents.

Just Add Boron and Phosphorous
But silicon by itself is not enough to create power from the sun. The silicon is grown into a very thin
crystal-like wafer using pressure and heat. It is then coated with two different materials: boron and
phosphorous. Boron is coated on the back contact, phosphorous on the front contact, with a gap in
between the two layers. Boron, when combined with silicon, is a positive material, but it wants to be
neutral. The only way it can get neutral is to gain an electron, which has a negative charge.
Now enter phosphorous. Phosphorous and silicon is a negatively charged material, meaning it has extra
electrons. But it wants to be neutral too! And how can it do that? By getting rid of electrons of course!
And how will it get rid of them? That's where the good old sun comes in.
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A cross section of a solar panel showing the various layers.
A. Tempered Glass Cover Plate: The cover plate is used to protect the cells from the elements.
B. Anti-reflective coating: This prevent the rays from being reflected OUT of the cell.
C. Contact Grid: The electricity generated by the silicon needs to be able to flow to the terminals. To help with this
a grid of wire is placed on top of the silicon so that the electricity can flow through the low resistance wire instead
of the silicon. A grid must be used so that most of the silicon is left exposed to the light.
D. Silicon Layers: Silicon is a semiconductor material that is used to convert energy from the sun into electricity
that can be used to power our homes. The silicon is the part of the solar cell that does the work. This silicon layer
has a negative charge and is coated with phosphorous.
E. Same as the D layer, but this layer has a positive charge and is coated with boron.
F. Bottom Contact: This layer works the same as the contact grid that is placed above the silicon layers. It is used to
help the electricity flow to the terminals.

Here Comes The Sun
When sunlight strikes the cell, it gets those electrons all excited. Just think of the electron as a kid in his
mom's arms as they approach the park. He just can't wait to get away from mom and onto the swing set.
The electrons leave the phosphorous and go toward the positive boron, creating an electrical pressure as
they enter the gap. This pressure must be released, and is through the wiring in the cell. This creates the
flow, or current, we talked about earlier.

The cells are coated with materials to ensure the sunlight is absorbed and not reflected. The silicon
wafers are wired together and encased in tempered glass and aluminum to prevent weather damage.
These are called panels, and are then wired together to form an array. And that is the basic building
block reaction of a solar panel!
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Section 1.3: Explanation of Solar Power Systems
Solar Cells
A solar panel is made of several photovoltaic cells. The cells are very thin, about 1/100th of an inch
thick and usually 3 to 4 inches square. These cells convert sunlight to energy by the photovoltaic effect
(we will discuss this effect in detail in a later article). These cells do not require fuel and have a
standard lifetime of 20-30 years.

Bright Idea: To get your hands on a solar cell, take apart an old solar
powered calculator. The small solar cell is what we call a thin-film cell
and its operation is surprisingly compact and simple. For more
information on thin film and how it might just be the answer to our
renewable energy needs, see the last chapter of this book.

Solar Panels & Modules
Photovoltaic (PV) cells are assembled together to create a solar module. The module is what you are
used to seeing as a panel. It has anywhere from 2 to 200 cells assembled together, encased in tempered
glass and aluminum to make them weather resistant.

The solar food chain

Tying Them Together
Like batteries, cells can be combined in series or in parallel to create larger and more specific voltages
and amperages. For instance, four 1-volt/1-amp cells in series will combine for 4 volts, but the
amperage will stay at 1 amp. By contrast, four 1-volt/1-amp cells in parallel will maintain 1 volt but
have 4 amps of output. You can multiply the amperage by the wattage (in the example above 4 x 1) to
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get the watts generated.
Parallel wiring means that the if two cells are side by side the positive ends are connected to each other,
and the negative ends are connected to each other. To connect cells in series, you connect the negative
of one to the positive of another.

Sizes and Shapes
Modules can be made in a many sizes and shapes to fit their application. Panels come in standard
rectangular, triangular, fold-able, and even rolls. This means they can be used in a wide variety of
applications, from boats and recreational vehicles to electric cars and space stations.

The Solar Array
Modules are combined to create solar arrays. An array is a group of modules assembled together and
designed to meet a certain electrical load. You've probably seen most arrays mounted on the rooftops of
homes. These arrays are designed to generate a certain amount of electricity over the course of a year
given the angle and installation.

Efficiencies
Generally solar modules convert about 10-15% of the energy that strikes them into electricity. This
means that for every 100 units of energy that actually hit the panel, only 15 of them actually enter the
home as electricity. This is the biggest area of research now, as scientists recognize that significant
advancements in solar efficiency will lead to cheaper solar energy.

Section 1.4: Solar System Components
In addition to solar panels there are several components that go along with them to create a system.

Inverters
We touched briefly on inverters before, they essentially 'make waves'. They can turn steady stream DC
power into wavy AC power. There are several different kinds of inverters and they differ in the kind of
wave they create. Modified sine wave inverters create current that resembles connected up and down
stair cases, as the inverter creates steps in the current. Pure sine wave inverters create just that, a nice
even up and down wave. Sensitive electronics, like entertainment equipment, require that pure wave to
operate properly, while smaller electronics, like small kitchen appliances, work just fine with modified
wave.
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An inverter in a very typical grid-tie setup.

Charge Controllers
Whenever batteries are present in a solar power system, a charge controller is needed. This is needed
because, unlike other power sources that have an off and on switch, solar panels are pretty much 'on' as
long as the sun is shining. This can be a problem if the batteries are at full capacity as overcharging
them would ruin them. So the charge controller controls how much charge goes into the batteries and
optimizes the energy they receive.
Charge controllers are also handy for measuring and displaying just how much charge the batteries
have. More expensive versions can also measure the amperage coming in from the panels and the
amperage going out to the home.

A charge controller showing the voltage in a battery bank.

Control Panels, Disconnects, and Wiring
There are a lot of fuse panels, disconnect switches, and wiring in a solar power system. These are
mixed and matched to suit a particular solar power system. The wiring can get expensive, so the
distances between components should be minimized. DC power runs most efficiently through thick,
heavy gauge wire, much like water flows better through larger pipe. The bigger the wire, obviously,
the more expensive.
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Batteries
Batteries are used only when absolutely necessary in a solar power system. Large, heavy, full of
chemicals, and expensive, they are something to be avoided. There are 3 basic types used in solar:
lead-acid, sealed gel, and sealed absorbed glass mat (AGM). Lead-acid batteries are the most efficient
and longest lasting, but require venting to avoid hydrogen gas explosions. Sealed batteries are just that,
completely sealed, and don't require venting or adding liquids. This makes them best for boats and
RV's where they can be jostled and tucked away.
Solar requires a special kind of battery called a deep cycle battery. Deep cycle means that the battery
can be discharged sometimes to 50% of its total charge over long periods of time and on a regular basis
and still be functional. This differs from batteries that you have in your car that are loaded heavily, but
briefly, to start the car and then are immediately recharged.

Section 1.5: Different Solar Power Systems
There are several types of solar power systems that are used in homes. Let's cover the most common.

Solar Direct (or Day-Use Solar)
These systems are intended to be used only when the sun shines. There are no storage batteries, so as
soon as the sun goes away, the power stops. These systems are great for certain water pumping
applications, venting fans, and certain electronics. Rare in application, they are very affordable and
easy to install.

DC System with Batteries
These systems are great for small electronics that need to run day or night. Often times you'll see these
systems employed on highway sign lights, gate openers, and communication boxes. Simple and
affordable these systems have a wide variety of uses and are perfect for remote locations that require
low voltage.
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Hybrid Solar-Generator Systems
For off-grid and back-up power applications, most folks turn to a hybrid system. The hybrid system
usually consists of a PV array, a charge controller, a battery bank, an inverter, and sometimes a tertiary
power source such as a wind turbine or a gas generator. These systems are fairly complex and require a
high level of expertise to design and install. With the popularity of off-grid living, however, there are
more and more packaged systems for people to choose from. These systems will provide power if the
grid shuts down and can still sell power back to a grid if desired.

Hybrid system with solar and generator backup

The biggest disadvantage of these systems is the cost and complexity. The battery bank requires regular
maintenance and must be replaced long before the panels are done generating. They are also fairly
expensive. These costs, however, are often a better alternative to the cost and hassle of bringing in grid
power to remote locations.

Off-Grid Solar Dependent Systems
For cheap power in remote locations, often these systems are the only choice. They generally consist of
a small battery bank, a charge controller, and a solar array. People with these systems choose to use all
DC appliances so as to avoid the cost and inefficiency of inverters. These systems have the advantage
Chapter 1: Solar Power Basics - How Does Solar Power Work?

www.SolarSphereOnline.com

Page 10

of lower initial cost. The batteries are still an issue for maintenance cost. And there is no backup power
if weather doesn't allow the panels to charge the batteries.

A typical off-grid solar power system

Grid-Tied Solar Systems
This is the easiest and most popular way to get started in PV power. These systems simply tie into your
existing home power system and the utility grid. If your array generates more energy than you use, the
energy is sold back to the power grid and creates a credit for you. The advantages of these systems are
the relative simplicity and lower initial cost. A system like this typically requires a few panels, some
wiring boxes and disconnects, and an inverter. The inverter converts the electricity from your panels to
power that your home and the grid can use.

A typical grid tied system

This system also requires an interconnection agreement with the local utility. This outlines just how the
connection to the grid should be made and what the inspection schedule is. It is generally advisable to
get your power company involved early on for a grid-tied system. Since there are often incentives and
rebates in place from the state and the utility, it's well worth the call.
Advantages of a Grid-Tied System
• Initial Cost: The upfront cost of purchasing a system that would provide for a home's entire
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electrical needs can be very high. With variable climate and weather conditions across the
globe, the use of off-grid systems requires expensive batteries. Off-grid systems generally
require a secondary power source, such as a gas generator, to provide backup power which adds
significant cost to the system. Grid tied systems are much cheaper than off grid
Operating Cost: The maintenance cost of grid-tied systems is very low. Solar panels routinely
have 20-25 year warranties and some of the panels created in the 1950's as part of NASA's
space program are still operational. Batteries associated with off-grid systems require regular
maintenance and have a much shorter life than the panels. Backup generators also require
significant maintenance and access to a cheap and reliable fuel source.
Reliability: Grid-tied systems are relatively simple and can have virtually no 'down time' where
the customer will be without electricity. The increased complexity of battery and generator
backup systems often leads to significant down time and can be frustrating to a home owner.
Often poor weather that leads to little energy collected from the sun also means decreased
battery and generator performance.
Flexibility: Having an alternative energy source AND a utility source means you can design
your system to meet whatever needs you have now and still have the flexibility to increase the
system size later. It also allows you to change your system parameters to meet your different
needs in the future.

Bright Idea: Contact your local utility's renewable energy and energy
efficiency department. Nearly every utility has someone in charge of
this area. They can educate you about grid-tie rules, rebates and
incentives, efficiency programs and some are even giving away efficient
light bulbs.

Section 1.6: More Explanation of Grid-Tied Solar Power Systems
Since grid-tied solar power systems are by far the most common, let's delve a little deeper into their
features.
Utility connected systems generate electricity from the sun, supply the house with its needed electrical
needs, and then push any excess electricity onto the utility grid. Thanks to the Public Utility Regulatory
Act of 1978 (PURPA), public utilities are now required to purchase this surplus electricity from small
producers, such as you and your house. This allows for net-metering, which means that utility must pay
you for the electricity you put back into the grid. This generally causes your electric meter to run
backwards and creates a credit on your power bill. However, the utility does not necessarily have to pay
you the same rate that you pay them for their electricity. This means there is often a 'gap' in the utility
rates.
There are generally two types of grid-tied solar power systems:
• Systems WITH Battery Back-up
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•

Systems WITHOUT Battery Back-up.

Utility Connected Systems WITH Battery Back-up
These systems are very useful in areas with frequent power failures. Provided there is ample sunshine,
these systems give the customer more autonomy, while still providing a backup system in the utility
grid.
Advantages of these systems include:
• With proper system design, they provide continuous power to the customer regardless of utility
availability or weather conditions.
• These systems make it easier to manage your power consumption, production, and storage.
• Depending on the utility company's policy, the cost of the batteries can sometimes make up for
the rate 'gap', meaning it is worthwhile to store the excess electricity you produce as opposed to
selling it back to the utility.

Disadvantages of the battery back-up systems:
• Increased system complexity, more components to install.
• Increased cost of the system
• Increased maintenance of the system
• Decreased efficiency of the overall system
• Environmental issues: The manufacturing and disposal of batteries involves chemicals and
metals that most eco-minded consumers would rather avoid.

Utility Connected Systems WITHOUT Battery Back-up
These systems are the most popular for their relative simplicity.
Advantages of these systems include:
• Cost effectiveness: when combined with net-metering systems owners can see payback times
from 5-10 years.
• Simplicity of design and installation
• Higher overall system efficiency
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Disadvantages of the systems without battery backup:
• Does not necessarily provide backup power in the case of grid failure
• Does not allow for power management
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Chapter 2: Solar Design - Is Solar Power Right For My Home?
Section 2.1: Regional Weather and Sun Exposure
US Sun Exposure
Do you live in a reasonably sunny area? About 30% of the US is what solar experts would call
'moderate' for exposure to the sun. This includes the Great Lakes Region, the Northeast, and the upper
Northwest. These areas, while not ideal, do have pretty good exposure to the sun's rays during the late
spring, summer and early fall. And the panel technology is getting better and better at producing
energy on cloudy and semi-cloudy days.

Solar radiation information for the US, with permission from NREL. The darker the color the more sunshine.

Much of the country could be called 'good' for solar power. These areas include the Midwest ,
Northern Rockies, and the Southeast.
The remaining area can be called great for photovoltaics. These areas include California, Texas,
Hawaii, the desert Southwest, and the Lower Rocky Mountain states. These areas have relatively few
cloudy days and the southern latitudes mean the sun is higher in the sky and therefore more energy
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reaches the ground.

Note: Many people wonder if solar panels hold up in rough weather
conditions. The panels are made from hail and water resistant
tempered glass and aluminum. The mounting is rated for hurricane
winds in coastal area. Weather damage is very rare for these systems.

Canada Sun Exposure
Certain parts of Canada are pretty good candidates for solar. Obviously because of the Northern
latitudes and weather patterns, most of the country is not so great. But areas of Southern Alberta,
Saskatchewan, Ontario, and Quebec have decent exposure.

Solar data for Canada, color scale does not match US solar data map. The darker the yellow, the better the solar
exposure.

Section 2.2: Figuring out Where to Put Your Solar Power System
The basic rules of placing a solar power system are pretty easy. We need:
• Good southern exposure. We want a space that's going to get tons of sunlight all year round.
Getting good morning light and evening light is not nearly as important as getting good midday
sun exposure, when the most energy is going to be hitting the ground.
• Angle at or near latitude. The angle of the panels should be as close to your latitude as
possible. The sun is directly over head at the equinox in March and September, which means
that the sun is nearest that angle for the greatest part of the year. Having the panels at that angle
will maximize your system's efficiency.
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Minimal shading. Even small objects like roof vents can affect our panel's performance
significantly. And don't forget that trees grow, and your panels will be around for 30 years or
more.
Access without nuisance. This means we can get to the panels (they are not on top of a 50'
pole) but they're also not in the way (where the kids will be bouncing soccer balls off them).
Close to consumption. As we talked about earlier, the panels produce DC power which tends
to lose voltage over distances. The closer the panels are to the main area of consumption (like
your main AC panel and power meter) the more power you'll get to actually consume.

See our section toward the end of the book on solar tracking systems to see if they are right for your
project.
Now let's discuss the advantages and disadvantages of placing your panels in three places: the roof of
your home; on an out-building; on the ground.

On The Roof of Your Home or Business
This is probably the most obvious place.
Advantages:
• Panels on the roof are usually out of the way and sometimes less visible
• It usually provides a large, stable, and even surface for the panels to rest on
• There are usually less obstructions and trees in the roof area that could shade the panels
• Roof installation systems (the brackets and bolting) are pretty simple
• The panels will be probably be close to the electric meter and the primary consumption areas of
electricity

A roof mounted system in Canada.

Disadvantages:
• If the roof does not have a south-facing slope the installation can get complicated
• The roof angle may not be optimal for the array.
• Roof work can be dangerous
• The panels may be hard to access for snow-removal or occasional cleanings
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• The panels usually cannot be moved or adjusted for the sun angle

Bright Idea: If you're considering a roof mount system, have a roofing
contractor or home inspector do a roof inspection. No sense in
installing a brand new solar power system over a roof that is going to
have be replaced in 5 years. Generally a roof can last 10-20 years
depending on where you live, so it may be a good idea to install a solar
power system right after you replace the roof.

On An Out-Building
This could be a storage shed, garage, barn, or even a deck on the main house.
Advantages:
• The panels will probably be out of the way maybe less visible
• The panels and related components (inverter, disconnects, batteries if needed) can all be stored
together and usually out of sight.
• These structures are usually closer to the ground and easier for installation, cleaning and snow
removal

This shed holds the panels, the inverter, and all related electronics, keeping them tucked away.

Disadvantages:
• These installations are usually fixed and therefore the angle cannot be adjusted
• Roof angle may not be optimal
• These buildings may be far away from the house, where the most of the consumption takes
place. In general, you want the panels close to the consumption to avoid losing energy while
transferring it to other locations
• Installing the units on a deck can make them very visible and prone to damage from human
error

On The Ground
There are several options for putting your panels right on the ground.
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Advantages:
• Ground mounted systems are easy to install and clean
• Tracking systems are ideal for ground installation. These systems actually move with the sun
using a powerless system. This increases the amount of energy collected significantly
• They are easier to adjust for manual adjusting systems

A ground mounted system, also called a 'pole mount' (running child not included).

Disadvantages:
• These systems can be more prone to shading concerns
• The array is more visible and more in the way
• They may require more hardware to get the units to the proper angle
• They may be further from the house, increasing installation cost and decreasing efficiency

Bright Idea: When evaluating potential sites, take digital pictures of
the site at 7am, 10am, Noon, 2pm, and 5pm. Take note of shaded areas
and obstructions. This will give you a good idea of the system needs to
move over a few feet. For maximum effect take the pictures in
January, March, June, and September, and note the difference in
shading and sun position.

Section 2.3: Physical Size Considerations – How Much Room Do I Need?
Many people wonder how much space systems take up. A good rule of thumb is to remember that the
panels will take about 1/10th of their space in square footage. So if you determine that a 5kw system
will suffice for you needs:
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5kw x 1000W/kw = 5,000 Watts
5,000 watts x 0.1 sq.ft/watt = 500 sq.ft.
So you would need about 500 sq ft for the panels in the example above. The inverter and disconnects
will take up about a 3'x3' area on a wall.
If you have an off-grid system or a system with batteries, you can expect to need the area of a medium
sized closet, approx 6'x6', to house everything.
We will determine how many kilowatts you need in a later chapter.
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Chapter 3: Energy Efficiency - What You MUST Do Before Even
Thinking About Solar Power
So why are we talking energy efficiency in a solar power book? Because the two are absolutely
inseparable. Here's why:
• Producing your own clean energy makes no sense if you just turn around and waste it.
• Putting a solar power system will have a much greater impact on your power bill if you first
reduce the size of the power bill.
• Reducing your consumption will also mean you will need a smaller and cheaper system to
cover your energy needs.
• Most solar rebate programs require you to do an energy audit before you can get your money.
• Finally, money you spend on energy efficiency improvements are subject to the same 30% tax
credit and most other rebates programs. Check out the Database for State Incentives for
Renewables & Efficiency (DSIREUSA.org) site for more in energy efficiency rebates in your
area.
Convinced? OK, lets get started. Or you can skip to the next chapter if you are an 'Energy Star'
already.

Section 3.1: The Building Envelope
There are several things you can do in conjunction with solar panels to create an extremely efficient,
comfortable home. This article will teach you about the energy efficiency of your "building envelope",
which is a fancy way of saying everything that separates your home from the elements: windows,
doors, walls, and insulation.

Windows
Windows are one of the most important components of your home. Not only do they let in light and
scenery, but they can let out your precious interior air and let in cold exterior air. Double and triple
pane windows have gained in popularity in the past few years as their costs have come down. The gaps
between the window panes are often filled with argon gas, which transmits heat less than normal air.
They are also coated with a glaze that allows less solar energy to pass through, which is why they are
called "low-e" for low emitting.
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Windows are important for the look and performance of your energy efficient home.

If you can't afford new windows, you can still improve your existing windows' performance. There are
coatings that tint your windows that will allow less sun and heat in. You can caulk around your
windows to fill gaps where air can enter and escape. These caulks even come in a wide variety of
colors to match your existing paint. Window treatments are a great way to save energy too. A set of
adjustable blinds can retain heat on the winter nights, let in the warm sun on cold winter days, and
block the scorching sun on hot days. True energy conservationists find themselves opening, closing,
and adjusting window coverings throughout the day to adjust or maintain the indoor air temperature.

Doors
Your Dad probably yelled at you for letting out the "bought air" when you were a kid didn't he? Well,
what if that precious air is escaping even when the door is closed? For less than $20 you can weather
strip an exterior door and prevent leakage. And new, heavily insulated, weather-stripped doors are more
affordable than ever, especially with the housing slowdown.
And don't forget about your interior doors. If you are closing off interior doors to seldom-used rooms
(which you should be) be mindful that air can be leaking under and around these doors. A well placed
blanket or a "door shoe" (which attaches to the bottom of the door) will prevent this leakage. Also
check that the door is properly hung and level in the doorway as this may also cause large gaps between
the door and the jamb.
Bright Idea: With the energy revolution there has been a huge
increase in the number of Home Energy Raters. These specialized
technicians are trained to find energy leaks and tweak your system for
maximum efficiency. Often the fees paid to these raters can be earned
back in under a year with lower utility bills. Look for home inspectors
and solar power installers that have the HERS rating certification.
Some utility companies will even send someone out for free to evaluate
your home.
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Walls
For most folks, the insulation embedded in their walls is pretty much there to stay. But with new kinds
of blown and pumped insulation, you can still improve your wall's efficiency. Some of these materials
are made of recycled plastic bottles, newspaper, and even blue jeans. Some insulation companies
specialize in cutting small holes in your walls, pumping in insulation, and then covering the holes so
that you never knew they were there.

A contractor installing blown-in insulation, a nice way to add additional insulation to an existing home.

Walls are just as likely to leak as windows and doors. Caulking and sealing around outlets, switches,
and corners can prevent this leakage.

Roof and Ceilings
You probably know that heat rises. This means that the most important place to have insulated is your
ceiling and roof. If you have an attic, this may be the easiest place to add an extra layer of insulation.
You should have a minimum of R-50, which is a measure of insulation, the higher number the better.
And don't forget to seal leaky areas where the walls meet the ceiling.
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Blown-in insulation in an attic.

Section 3.2: Temperature Control
Temperature control is one of the easiest ways to reduce energy consumption and waste.

Heating
Using gas (e.g. propane or natural gas) to heat your home is very efficient compared to electric
furnaces. And using hot water heat, such as floorboard and in-floor heating is much more efficient than
forced-air. Whatever your heat system is, regular maintenance is key to efficient energy usage. Often
components such as filters, valves or burners must be replaced periodically. Cleaning ducts can also
improve overall efficiency.

Bright Idea: Often times HERS raters and energy audit specialists will
use an infrared camera to detect air leaks in a home. The camera
shows very clearly in reds and yellows where significant leaks are that
letting your conditioned air out into the world.
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Ewwwwww!

For smaller spaces that are far away from the central heating unit (such as garages or basements)
kerosene heaters can provide cheap, fast heat without the expense of heating the space every day.
Closing doors, vents or valves for seldom used rooms also reduces consumption significantly.
Something else to consider is your temperature setting. Try lowering the temperature setting by one
degree each week for four weeks. By the fourth week, chances are you won't notice that your house is
four degrees colder. And if you are colder, doesn't it make sense to throw on a sweater instead of
heating the entire house?

Air Conditioning
Cooling air in hot climates is a huge drain on our electrical grid. This kind of consumption can be
partially blamed for the rolling blackouts in California and other states a few years ago. Again,
maintenance on these units is key. Have a trained professional check the refrigerant levels and
performance. For new units, look at for the Energy Star logo. This government program certifies the
best energy performers. New air conditioning units are often 200% more efficient than their old
counterparts.
In arid climates, swamp coolers (also called evaporative coolers) are a wonderful option for cooling.
Swamp coolers work best when they are placed in shady areas, as opposed the roof mounts we are used
to seeing. And the same holds true for cooling: don't cool seldom used spaces and keep filters and ducts
clean.
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No, you won't have to listen to Zydeco to use this appliance.

Try the temperature experiment for cooling your home as well. Raise the thermostat by one degree each
week for four weeks. Also, try simply opening the windows at night to let in the cool air. Chances are
the night air is enough to cool your house while you sleep.

Thermostat
How often does your system run? Is it running all day while you're at work? Many people believe that
it is inefficient to shut the system off while they are gone for the day and then have the system kick on
right before they get home. This is almost always untrue. A well-sealed, insulated home will maintain a
comfortable temperature within 5-10 degrees over an 8 hour workday. Try it out for a few days and see
for yourself.

Going down?

A programmable thermostat, and a homeowner who knows how to use it, is an absolutely essential
piece of an energy efficient home. Turning your system way down while you're away on vacation, even
for a weekend, will have a significant impact on your electrical consumption. Take 15 minutes and read
your owners manual for your thermostat, or go out and get yourself a new one. New thermostats cost as
little as $20 but can have a huge impact on your energy usage.

Passive Solar
What is passive solar? Passive solar is using the sun and your window treatments to heat or cool your
home. Simply opening your blinds on the south side of your home during the day can raise the
temperature inside by 10 degrees. Likewise, adding shade trees, window treatments, or awnings to the
south side of your home can lower the temperature inside significantly. Plus these additions can add
beauty and aesthetics to your home. An architect and a landscape architect can help you add beautiful
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and functional components to your home that will pay off with lower utility bills.

Properly oriented windows and coverings can take advantage of nature's furnace.

Section 3.3: Appliances and Lighting
In this section we'll talk about about energy-efficient lighting and appliances.

Be an Energy Star
One of the best things you can do is to start putting energy efficiency high on your requirements when
shopping for new appliances. Look for the ENERGY STAR logo. This is a government program
intended to help consumers find the most energy efficient units. This program also puts the average
consumption on each unit so that you can compare two appliances side by side.

Pay close attention to Energy Guide stickers, they will help you save money.

Drying and Cooking
Generally creating heat with electricity is less efficient than creating heat by burning gas. Heating with
electricity requires that the electrical current heat a coil, which then gives off heat. Gas appliances burn
gas and discharge the heat directly to its intended use. This means that for cooking and drying, the best
bang for your buck is with gas appliances. You'll notice with gas appliances that your clothes tend to
dry quicker and your food cooks faster.
Chapter 3: Energy Efficiency
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Washing Machines
With the emphasis on energy efficiency in the last few years, high-efficiency (HE) washers have gained
in popularity. Many HE washers use 70% less water in each load. They use a side load feature, instead
of top load, which means less water is needed since the clothes spin through the water sitting at the
bottom of the drum.

Side load washing machines save energy AND water.

Conventional top-load washer need to fill the drum up with water for the clothes to get wet. The HE
units spend less time and energy filling the tub, draining the tub, and rinsing the clothes. It also means
there is less weight for the drum to spin, saving energy. In arid areas, some water companies are
offering rebates for water efficient appliances. Remember, saving water and saving energy go hand in
hand.

Power Strips & Electronics
Most electronic devices draw a "phantom load" of up to one-third of their operating power. This means
that even when your DVD player is technically off, it is drawing electricity. This electricity is often
intended to allow remote controls to work (if your DVD player was completely off the remote would
not work).
This may not sound like much, but if every electronic device is drawing a little power 24 hours a day
this can add up. The best way to get rid of this waste is to get a power strip for each area of the house
that has several of these devices (e.g. the home office, the entertainment center, the kitchen). At the end
of each evening, and as you leave for work, just make a habit of going around and shutting off the all
the power strips.

Lighting
By now you've probably heard of Compact Fluorescent Lights (CFL's) and Light Emitting Diode
(LED's). These lights can use up to 80% less energy than conventional incandescent light bulbs.
Remember how electricity uses a current through a coil to generate heat? Conventional light bulbs
work much the same way. You can see the coil in an old incandescent light bulb. With CFL's, a gas is
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heated to generate light, using far less electricity and in most cases lasting much longer. These lights
should be standard issue in every home these days. Just make sure to get the low-mercury bulbs. And
don't forget, solar garden and security lights can handle virtually any outdoor lighting needs you have.

CFL light bulbs use a fraction of the energy that traditional bulbs use.

Disposal
When getting rid of your old appliances, don't forget about the environment. Many appliances,
especially refrigerators, contain harmful chemicals and gases. Call your local waste management
company for proper methods of disposal for older units. Even better than disposal is recycling your old
fridges, stoves, and washers. Many companies will come and take them off your hands for a minimal
charge, and they strip down the metal components for scrap and rebuild parts that can be reused.
Another great way to recycle: Craigslist, Freecycle or your local classified ads. Many first time home
buyers, landlords, and dormitories take old appliances and use them.
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Yes, these men are recycling. I think.

Waste
Finally, stop the energy waste! How many families leave the TV on from the minute they get home
until bed time, even if no one is watching? You probably have light on in the yard or the garage that
stays on constantly. What about that empty freezer in the basement? Unplug it! Do you really need to
crank the stereo while you're vacuuming? I bet you'd hear it better with an energy-sipping iPod and
earphones.
Try these tips for a couple months and compare your previous power bill to your current. If you
institute all of these practices, you'd probably see saving of 30-50%. This means lower bills, and a
smaller, cheaper solar power system will suit your needs.

Bright Idea: Play the Energy Game with your kids. Start by showing
them a utility bill, then challenge them to lower it over the next 6
months. Reward them for each dollar saved with perks like money,
gifts, or trips to the amusement park. You'd be amazed how much
those kids will harass you for leaving lights on, loading the dryer half
-way, or falling asleep with the TV on. You'll educate them and turn
them into the energy police!
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Chapter 4: Incentives and Rebates - Is There Help For Us?
Uncle Sam is continuing to make it easier for homeowners to include solar energy as a viable, and
affordable, means of powering their homes. Not to be outdone, the majority of states are also devising
ways to encourage their residents to “switch on” to renewable energy, many times through electric
companies. Renewable energy includes leveraging the power of the sun. Here are some examples of
how both forms of government are attempting to do so. Be sure to check out DSIREUSA.org for more
information on all incentives as they can be complicated and are constantly changing.

Section 4.1: Federal Tax Credits
With the adoption of the Energy Policy Act of 2005 and the subsequent Energy Improvement and
Extension Act of 2008, Americans are now eligible for a 30% rebate through the Federal Government
toward a residential solar power system. In addition, there is now no limit to the amount that can be
claimed toward the cost of a photovoltaic system. In the past, the amount was restricted to $2,000. The
rebate currently covers both the cost of the materials and the labor. For example, a PV system with a
cost of $25,000 would be eligible for a $7,500 credit. A credit, unlike a deduction, is applied directly to
the taxes owed, so would therefore reduce your total taxes owed to the IRS by $7,500.
Along with their normal tax forms, residents would use IRS Form 5695 to earn their rebate. Something
to keep in mind however is how this relates to other incentive programs. Talk to your accountant on
how to treat this credit, plus any other rebates and incentives you might be receiving. Generally the
30% credit is taken on the cost of a system AFTER other rebates.

Section 4.2: Municipal Financing
Another attempt at making solar power attainable for the everyday homeowner is a program that allows
the cost of the PV to be covered by municipal tax funds over an extended period of time. In most cases,
this payment plan lasts for twenty years. If the home is sold before that period is up, the solar power
system, and whatever tax liability remains, go to the new owner of the home. The program is usually
funded by municipal bonds. Many cities in California have incorporated this program, as well as some
cities in Colorado, Maryland, and Louisiana.

Section 4.3: Net Metering
Many energy companies are implementing programs that enable residents with a photovoltaic system
to “sell” the extra electricity they obtain back to their energy companies. If the customer's system
generates more than they consume the specially built meter simply spins backwards. All utilities in the
US are required to purchase back consumer-produced power, but the rates at which they do so varies
widely.
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Bright Idea: Have a conversation with your accountant before you buy
a solar power system. A good accountant can help you determine if
you should sell your REC's, take a tax credit or all of the above for
your individual tax situation. Be sure to take into account property tax
incentives and increased property values.

Section 4.4: Renewable Energy Credits (REC)
Producing renewable energy is a seen as a good thing of course, and installing a system can create a
credit which traditional utilities and state governments want to buy. This usually takes form as a check
written directly to the homeowner for a percentage of the system. In Colorado for example, Xcel
Energy will pay $1.50 per watt in REC's when you install a system and connect it to their grid. Some
manufacturers, such as Sharp, will even deduct this amount off the price of the system and then pursue
the credit from the utility. This makes it easier for the customer to afford the system since they won't
have to wait for the utility rebate, which can take a few months.

Section 4.5: Feed-in Tariffs (FiT)
As an extension to the process of buying back energy, the state of California and the city of Gainesville,
Florida have begun enacting feed-in tariffs (FiT). FiT's are designed to pay for the installation of a solar
power system plus a small profit. Overall, the tariffs range from 8 to 81 cents per kilowatt-hour, which
means you would get paid that amount for the energy you produce. This amount is often 3 to 4 times
the amount the utility charges customers. This encourages both production of renewable energy and
conservation of existing energy since every penny a producer saves off consumption will go straight to
their pocket in production. However, sometimes residents earning the tariff cannot participate in other
state incentive programs.

Section 4.6: Bank Financing
It's definitely worth a call to your bank to see if they offer financing with solar power systems. Many
banks look at it the same way as any home-improvement loan, and many people use a home equity line
of credit for the purchase. Some banks are even offering reduced rates for loans because they realize
that the loan will actually help you pay your bills every month since you'll have reduced utility
payments. If your bank is wary, remind them that the panels aren't going to walk off, like a boat or RV
can, and that with the coming solar revolution they could be making many more loans in the future for
these systems.
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Chapter 5: Solar System Economics and Sizing- OK How Much is
This Going to Cost Me?
Section 5.1: Typical System Costs
So, you've got a basic understanding of system layout and terminology, lets get down to the nitty-gritty
and talk about system cost. We'll tackle the grid-tie system first since it is the most common.

Grid-Tie System Costs
It's difficult to estimate exactly what you are going to pay for a system. Prices and installation costs
vary widely based on local competition, hardware availability and the difficulty of installation. OK?
Next subject.
But wait!!! That doesn't help at all does it? There are some basic rules of thumb we can use to
estimate system cost. Solar panels have been coming down in price recently as worldwide production
has increased.
An easy number to remember is $8-9/watt for an installed system. That means that if you decide you
want a 2,000 watt system you can expect to pay between $16,000-$18,000 before incentives. So what
goes into that number? Generally equipment runs about $4-$4.50 per watt for panels, mounting,
wiring, inverter and various fasteners. Panels themselves are running about $3.50/watt.
The remaining $4-$5 per watt covers the labor, licensing, insurance, equipment, overhead (office,
phones, the owner's annual boondoggle to Maui), and profit for the installing contractor. Sound like a
lot? These folks earn it. Unlike some trades where cheap, unskilled labor can knock out a job in a few
hours, solar can be complicated and roof work is dangerous.

Off-Grid System Costs
Off-grid systems are much more complicated (complicated = expensive if you haven't picked up on that
already). Off-grid system can run anywhere from 20-50% more than grid-tie systems. So a budgetary
number is around $13-15/watt for an off-grid system.
Why so much more? One word: batteries. Batteries add a tremendous amount of expense and
complexity. One deep-cycle battery for off-grid use can run $300, and often times a system requires 16
batteries. We 're talking about $5,000 for batteries. Then there's the charge controller, the copper
wiring for all the batteries, and most systems need some kind of enclosure.
Still, most people who are considering an off-grid system don't have a lot of choices when it comes to
power sources, so spending $13/watt or spending evenings by a candle is an easy choice.
There are some plug and play kits, check out SolarSphereOnline.com, for much less (around $7.50 per
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watt) but they are intended for small homes and you have to install them yourself.

Section 5.2: Sample System Calculations
OK, so we have an idea of what an installed system can cost. You may be suffering from sticker shock
right now but there's good news: we haven't factored all those wonderful rebates from our federal, state
and local authorities that we talked about in the previous chapter!
So, let's take an example case. Brian and Jenny and their two kids just moved into a great house in a
beautiful neighborhood in Tuscon, Arizona. Jenny is very concerned about carbon's affect on our
planet and would like to do something about it. Brian found a place on the roof with great southern
exposure and no shading. Even better their local utility has a rebate program that pays $3/watt.
They decide they are going to use some of the rainy day fund for a solar power system. The fund has
$8,000 in it. How much system can they afford? Jenny asks a neighbor down the street who has a
system and she paid $8/watt to have it installed. So after the rebate the system will cost $5/watt
installed. So:
$8,000 / $5/watt = 1,600 watt system
Jenny even found a contractor who has a program where he will deduct the rebate off the price of the
system. Other contractors will actually charge the full price ($8/watt x 1600 watts = $12,800) and then
they would have to wait for the rebate.
OK, that's not bad, but there's more. The federal government offers a 30% tax credit on the net cost of
the system after rebates. So they can go two ways:
1. They can increase the size of the original system;
2. They can take the rebate and get more panels next year

So What Is A Tax Credit?
A tax credit is different from a deduction. The credit is actually
subtracted from your total tax liability. So if you owed $10,000 in one
year for taxes, and you had a $2,400 tax credit:
$10,000-$2,400 = $7,600
The credit is applied directly to taxes owed. If you had a credit worth
more than the taxes you owe, you could carry over the remaining
credit to the next year.

Scenario #1:
They increase the system size by taking the budget and dividing by 70%
$8,000 / .70 = $11,430
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We do this instead of increasing the budget by 30% because we will be taking 30% off the FINAL
PRICE for the rebate, not 30% of the budget. You'll see here in a minute.
$11,430 / $5/watt = 2,300 watt system
So they would have to pay $11,430 up front. At the end of the year they would be eligible for the 30%
tax credit:
$11,430 x .30 = $3,430 tax rebate
$11,430 - $3,430 = $8,000 (the original budget and actual system cost)

Scenario #2:
They can take the rebate and get more panels next year, so:
$8,000 x .30 = $2,400 tax credit
Since this is credit they actually get a check back for $2,400 next year. This further reduces the cost of
the system by:
$8,000 - $2,400 = $5,600 actual system cost
So next year they'll have $2,400 to spend.
$2,400 / $5/watt = 480 watts
480 watts + 1600 watts = 2,080 watts
So under scenario #1 they end up with a 2,300 watt system. Scenario #2 they end up with a 2,080 watt
system (there is of course a little tax credit to be taken as well on the additional panels). So which way
should they go? Well it depends:
• Do they have the money to do the bigger system up front?
• Will they have a system that they can just add panels to after initial installation?
• Will panels be more affordable and more efficient in a year?
Most systems are very expandable, and solar as a rule is very modular, meaning panels can be added on
easily. The important thing is that Brian and Jenny get an inverter initially that will handle the extra
capacity. Solar modules are getting more affordable and efficient, but the difference from one year to
the next is likely negligible.

Section 5.3: System Production Estimates
Invariably people who are thinking about a solar power system ask 'So how much power will this thing
produce?' So we'll show you some tools for determining just how much power your system will
produce in a typical year.
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Using PV Watts
The brilliant folks over at the National Renewable Energy Lab have created a wonderful on line tool
called PV Watts for determining grid-tied system production. The program has been made even easier
to use by recent upgrades and state-specific pages. So let's follow Brian and Jenny as they estimate the
production for their system. Let's assume they are going with scenario #1 and will have a 2300 Watt
system.

PV Watts by State
Jenny gets on the internet and puts the term 'PV Watts Arizona' into the Google search engine. This
would work for any state. The first entry on Google's results is the right site, Jenny clicks on it and it
looks like this:

The website address starts with 'http://rredc.nrel.gov/solar'. Then she clicks on the town closest to her,
which in this case is Tucson. Then this page comes up (don't worry about reading it here, we're just
helping you determine if you are in the right page):
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Notice that there is a 'Help' button in the bottom center of the page, and the blue highlighted words
allow you to click on them for further explanation.

DC Rating
The first cell that she can enter anything into has the words 'DC Rating (kW): to the left to of it.
This is referring to the system size. So Brian and Jenny have a 2,300 Watt system, should she just type
that in? Nope, she has to convert it into kilowatts (kW) using the extremely detailed formula:
2,300 Watts / 1000 Watts/Kilowatt = 2.3 kW
So Jenny enters 2.3 in the first cell.

Derate Factor
She leaves the DC to AC Derate Factor: entry as it is. This factor takes into account voltage losses
and efficiencies in the system. Since you cannot recover 100% of the energy your panels capture we
have to derate the actual output watts. This number is .77 and is pretty accurate for the time being.

Array Type
Brian and Jenny are installing their solar power unit on fixed mounts on their roof. This means that
they cannot adjust the angle of the panels. So for the next entry Array Type: they leave it on the
current setting of Fixed Tilt. If they had a tracking system, they could choose one of the other options.
For more information on trackers, see our chapter on this subject near the back of this book.

Array Tilt
Now since their system is fixed, the program wants to know what angle their roof is in the Array Tilt
(degrees): space. If they know this number they can enter it here. Notice that the default number on
the page is 32.1 degrees (this number will be different for your situation). That's because 32.1 degrees
is the optimal fixed angle for their panels because it equals their latitude.
Brian, being particular, wants to know what angle his roof is anyway. He calls the roofer they had
work on their home, knowing that he could also go up there with a level and tape measure or a
protractor. The roofer tells him he has a 4:12 roof. Brian, acting like he totally knows what that means,
hangs up and gets on the computer to find out what the heck 4:12 means. This convention is used by
roofers and refers to rise:run. So their roof rises 4” for every 12” of horizontal run. So doing some
math, Brian determines that 4:12 roofs have an angle from horizontal of 18 degrees.
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Roof
2:12
4:12
6:12
8:12
12:12
14:12
16:12

Angle (deg)
9
18
27
34
45
49
53

So Jenny puts 18 in the fourth cell.

Array Azimuth
Azimuth is a funny word that basically means 'direction'. North is 0 degrees, south is 180 degrees. Not
knowing what direction they face, Jenny pulls up Google Maps (you can find it by Googling 'Google
Maps'). After entering her address, town, state, and zip code, a map is shown of their home. When the
map pops up, they click the button that says 'Satellite' at the top of the map area. Now they have a nice
picture of their home from above.

Jenny, still in shock from realizing how many of her neighbors have swimming pools, sees that the roof
they thought would work for solar does indeed face due south. So she leaves the value '180' in the fifth
cell.

Cost of Electricity
The final piece of the puzzle involves the power bill. The program ask for Cost of Electricity
(cents/kWh): . Jenny pulls out last month's bill and finds the rate to be 11 cents per kilowatt-hour.
She could just accept the default and it would enter the state's default average cost, but in case you
haven't picked up on it Jenny and Brian are pretty detail oriented folks. So she enters 11 in the final
cell and clicks the 'Calculate' button at the bottom.
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Results
Now a calculation page comes up that looks something like this:

The table give us a lot of information, but the most important information is at the bottom right.

This is the summary of the estimated yearly data. Ignoring the first number, Jenny sees the 2nd number,
3723, is the total kilowatt hours produced in a year. The last number, 409.53, is actually $409.53, the
amount of money they will save annually by producing their own energy.
Now Jenny could play with these numbers and setting by hitting the 'Back' button on her browser and
going back to the previous screen. But she is pretty confident in these numbers knowing that she did
her homework and the PV Watts system is accurate because it takes into account seasonal weather
patterns, system specifications, and latitude.

Section 5.4: Calculating Payback
So the big question now is, how long will it take for this system to pay for itself? She takes the system
cost, $8,000, and divides it by the amount of money they will save per year.
$8,000 / $409/yr = 19.5 years
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While its not a great payback, Jenny and Brian realize that are other things working in their favor:
• The value of their home can go up by as much as 3 times the amount of the system cost.
• There property taxes WILL NOT go up based on the solar power system because the state of
Arizona has a property tax exemption on renewable energy systems. They confirmed this on
DSIREUSA.org
• They realize there are many more incentives coming, see below.

Feed-In Tariff
Many states and municipalities are instituting FiT's. The city of Gainesville Florida has one that pays
about 31 cents per kilowatt hour. So if Tucson, Arizona had one of these, what would that mean for our
happy green couple? We take their annual power production from PV Watts, 3723 kilowatt hours,
times this new rate. So:
3723 kw-hrs x $.31/kw-hrs = $1,154 per year.
Now they would receive that money for producing energy. But they would still have to pay for the
energy they consume, but at the reduced rate of 11 cents per kilowatt-hour.
Cap and Trade
But what if the power they produce is more expensive? With the cap and trade system now being
instituted, the price of traditional power is going to go up. So if the price rises to 15 cents per kilowatt
hours, a very real possibility, their payback would look like this:
$.15/kw-hr x 3723 kw-hrs produced per year = $558 saved per year
$8,000 / $558 saved = 14 years payback
Obviously this scenario makes their decision to install the system much easier.
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Chapter 6: Purchasing a System - How Do I Get a System
Installed?
Section 6.1: Talking Your Utility Company's Language
Net Metering
Net metering is a fancy way of saying that your meter can spin backwards. When you install a solar
power kit on your home, you can often generate more electricity that you use at times. This is
especially true if you are away from home during the day and most of your electronics are off. This is
when your system will generate the most energy, since the sun is at its highest and brightest.
Your system, for instance, could be generating one kilowatt, but your home might only be using .25
kilowatts. The meter would spin backwards, and .75 kilowatts would be fed into the grid. In this case
the grid is acting as a battery system, essentially storing your energy until you need it. When you use
energy, usually at night when the sun is down, your meter will spin forward again.

“Wait a minute, this thing's going backwards!”

The bill you receive at the end of the month will be 'net' your consumption and your production.
Thanks to Federal laws pass in the 70's, utilities must buy your energy back from you. The only
downside is that the rates are often not the same. For instance you may be paying $.10/kilowatt-hour,
while the utility may only pay you $.06/kilowatt-hour. The lower rate is often called the 'avoided cost'
or wholesale rate. This means that the utility is buying your power at a reduced rate since it still has to
install and maintain the power grid to transport your excess energy to other users.

Time-Of-Use
Time-of-use is something that has come in that past decade or so as the demand for power has risen and
the construction of power stations has not been able to keep up. Remember the 'rolling blackouts' in
California of a few years back? This was due to peak demand, usually occurring during the day when
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industry consumption and air conditioning are at their peak, outstripping supply. The blackouts would
be phased in over areas to avoid a massive grid shutdown for a long periods of time.
Because of these blackouts, which surely made for angry customers, the utilities are looking for ways
to discourage usage during peak periods. One of these methods is time-of-use charges. Under this
program if you use a kilowatt at noon it would cost more than if you use a kilowatt at 8pm.
This is where solar power comes in. Since solar produces the most energy during the day, this can help
the grid meet this supply shortage. And many utilities recognize this fact and will pay you an increased
rate for the energy you produce during the day. So if your utility is considering time-of-use charges,
you should ask if that means that they will pay, not just charge, an increased rate.

Interconnection Agreement
As you probably know, the power grid is an incredibly complex system. The utilities deliver the power
to your home at a certain voltage and amperage which maximizes the efficiency of the production and
consumption of electricity. So you can't just throw up some panels and then plug it into an outlet, hope
the power company buys it back and everything will be fine.

Hopefully this isn't the only language your utility speaks.

There are very strict rules about what kind of power the utility will take, and the interconnection
agreement will define this precisely. Generally you have to turn your solar energy, which is direct
current (DC), to alternating current (AC) and match the voltage of the grid. This is all done with the
inverter on your solar power kit, but the utility may have certain guidelines about the type and brand of
the inverter.
The interconnection agreement will also detail initial and then yearly inspections and the power rates
we discussed earlier. Generally it is advisable to talk to your power company very early in the process,
thoroughly read the interconnection agreement, and understand what is expected of a grid-tie system.
Since your utility may have rebates and incentives for renewable energy anyway, it is a great idea to get
them involved from the beginning.
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Section 6.2: Choosing a Solar Installer
If you've decided that a solar power system makes sense for you, you should take several steps when
you start to look for a company to install your system in your home or business.

Insist that your contractor use proper safety equipment.

Finding Installers
So where can you find installers? Of course there is the phone book, but that is so 1990. Start at our
own Solar Contractor Finder, by clicking on the link at left, or simply going to SolarSphereOnline.com
and looking for the Solar Contractors link. A couple other sites are Findsolar.com,
SolarPowerDirectory.com and SEIA.org, which is the Solar Energy Industry Association trade
association website.
Start by finding out what companies in your area install PV systems, and eliminate any installers from
consideration that have not been in business for a couple years. The field has changed so much over the
past few years that a long track record is a valuable indicator of the quality of work an installer will do.
Then, narrow the field down further by striking out any installers that don't have significant experience
installing the kind of system that you are buying. You should try to get three estimates, four is better,
and no fewer than two.

Licensing
Find out what industry certifications the company and its employees have. Important certifications in
the solar power installation industry in the US include NABCEP (North American Board of Certified
Energy Practitioners), of which there are fewer than 300 nationwide; and the state level Solar Energy
Industry Association (for instance CALSEIA is the California Solar Energy Industry Association),
which advocates for the solar power industry at the state level. Companies that belong to these industry
association must prove experience, keep a standard of ethics, and often take extensive qualification
exams.
The company also should have state- and locally-issued electrical licenses. This can be verified with a
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call to the local building department. There should be at least one Master Electrician on staff. Most
companies also have memberships with local or regional "green" business associations.

Insurance
Most contractors who do roofing and electrical work must carry at least $1,000,000 in general liability
insurance. This policy protects you and the contractor. If something were to go wrong with the system
or one of the company's workers should get hurt working on your house, you could be liable. A high
limit policy, along with workman's compensation insurance, is imperative. Any legitimate contractor
will be willing to give you a certificate authenticating insurance limits and coverages.

Permits
Beware of a contractor who says you don't need permits for a solar power system. These people are
usually trying to avoid the added responsibility and time required to get a proper inspection. The
permit inspection protects you and your system. Many building departments are waiving fees for
renewable energy systems and the application process is generally pretty simple.

Bright Idea: Check out your local Better Business Bureau listings.
There are of course bad installers in the BBB too, but the risk is
lowered because BBB members sign ethical business practice
guidelines and are required to respond to complaints to maintain their
status.

Make Appointments
Finally, make appointments with the installers who meet all of the above criteria. There are two ways to
approach the estimate:
• Specify the Equipment. By specifying the equipment you are relying on your own knowledge
to design the proper solar power system for your situation. This will make comparing estimates
easier since each contractor will have the same or similar equipment. This also means if the
system doesn't perform as you thought it should it could very well be a design flaw and your
fault.
• Specify the Performance. It's usually better, unless you are a solar-trained electrical engineer, to
specify the performance. So you could specify that you want 50% of your power consumption
to be provided by the system, for example. This makes comparing estimates harder since
different companies might design totally different systems to meet those needs. But it also
means that the contractor is responsible for meeting those needs, and if the system does not, you
may be able to go back to them and ask for compensation.
Prepare a detailed description of the performance/system and give this description to the installers in
advance of your meeting, so they can be prepared to discuss it with you. Most installers have dealership
accounts with different equipment suppliers, so no two systems will be exactly the same. Ask the
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installers to refer you to customers who have the same kind of system, so you can learn something
about the company's customer service and performance. Be sure to be get a clear understanding of
payment terms, warranties, and schedule.

Time to Decide
So, you're getting closer to having your own green machine on the roof. Did you get a good feeling
from one contractor? Did one guy show up in a '78 Datsun with a ladder strapped to the roof? Did one
balk at providing a copy of his or her contractor license? All of these things can go into your decision.
The reality is that best installers will be very busy. So you may have to wait a bit for your system.
Considering that this system will probably last you 30 years, maybe waiting a couple months for your
first contractor choice is worth it.

Section 6.3: Do It Yourself Solar Power
Invariably people who are handy and familiar with home improvement projects ask 'Can I install my
own solar power system?'. The answer is 'Maybe'. A lot of it depends of course on you. The solar
manufacturers have recognized the need for simplicity in these systems. With the groundswell of both
DIY homeownership and clean energy, many of them are making kits that homeowners can install.
Some are completely self-contained prepackaged systems designed for the average homeowner. Let's
talk about the literal and figurative tools you'll need to install a system yourself.

Permitting and Inspection
Check with your local building department to see if they even allow homeowners installed systems. IF
they do, be sure to get a clear idea of what the inspector wants to see and what stages of the installation
need to be signed off. The local utility will also want to inspect it to make sure that you know what
they require.

Familiarity with Electricity
While you don't need to be a NASA engineer to figure out these prepackaged systems, basic electrical
knowledge is a must. If you can use a volt/ammeter, understand basic grounding techniques, and can
use electrical terminology, you're probably a great candidate. Ability to run wiring efficiently and
troubleshoot electrical circuits is a huge plus. We always, ALWAYS suggest that you talk to a master
electrician before and after every installation so that you can be sure that you have installed your
system correctly and in a manner that will maximize energy efficiency.

Roof Type and Composition
The trickiest part of it all can be the actual roof attachment. Generally for asphalt shingle roofs the
homeowners must attach the panel mounts directly to the rafters. If you live in a gabled home with an
accessible attic, this might not be a big deal. If you live in a home with a complicated roof line this can
be a huge deal. Checking this out ahead of time and gaging the complexity of the roof mount will save
you a lot of time and headache later.
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A Quickmount system with colored flashing. An attachment bolt is fed through the hole and into a rafter.

Basic Carpentry Skills
Much of the actual installation of a system involves basic carpentry layout and nuts and bolts assembly.
The racking systems come with instructions and are generally no harder than assembling that
entertainment center your spouse bought at Target. Layout will include making a simple drawing,
snapping a chalk line, and basic measurements.

Pole and Ground Mounted Systems
Most ground mounted system will require you to drill and place one or several concrete caissons. This
has gotten much easier in recent years with the availability of Quikcrete and Sonotubes. For any
installation required more than a ½ cubic yard of concrete, we recommend just purchasing it from a
ready mix company that will deliver it to your site. Your back and your sanity will thank you.

Bright Idea: If you are really intent on installing a system yourself,
contact a local solar panel company and ask them to come out and look
at your site. Many companies will consult with you for a very
reasonable fee. And any fees you pay you will most likely get back in
the form of time saved and system efficiency.

Tools of the Trade
Most DIY homeowners will have or have access to the following tools (thank god for Home Depot's
tool rental department!)
• Two extension ladders in good condition
• Volt/ammeter
• Electrical wiring tools including a large set of snips for cutting 1/2”-3/4” diameter copper wire.
• Conduit benders
• Socket set
• Basic carpentry tools (wrenches, hammers, tape measures, etc.)
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Power drill with socket set
Caulking guns
Knee pads

Safety Equipment
It doesn't make much sense to install a solar power system if you are not going to be around to enjoy it.
This work can be dangerous. For working on the roof, make sure you have a safety harness on at all
times. Consider renting a scissor lift or JLG for moving panels to the roof and avoiding ladder
accidents. Practice electrical safety by locking out the circuit you are working on. Always have a
master electrician inspect and test your system before a single electron flows. And remember, if the
sun is shining those panels are creating voltage!

Get Trained
So you think you are up to the task? The details of solar installation is beyond the scope of this book.
But there are plenty of other resources out there. Many websites have videos and books that will help
you with the nitty gritty details of solar installations. Get as much information as you can. There are
also tons of hands-on training sessions held around the country for novices and experts alike. And who
knows, after you get your system done you may have found a new career. Check out our training
options on SolarSphereOnline.com.
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Chapter 7: After the System is Installed
Section 7.1: Maintaining Your Solar Array
Solar power offers a great way to save cash and help preserve the environment. However, most of us
are not quite used to the maintenance that comes along with a grid-tied system. Like everything else, a
little bit of TLC goes a long way with your photovoltaic (PV) panels. Most home solar systems are
guaranteed to last 25 years, but experts agree that they can last 30 years or more when properly
maintained. Some that were installed in the 1960s are still being used to generate power today. How
can you keep your panels working for you? Follow these steps!

Cleaning the Panels
Depending upon where you live, you may not consistently experience sunshine. In places with lots of
snow, it's important to periodically clean your panels to ensure their longevity as well as optimal
performance levels. Use soft, clean towels (dirty ones can scratch the surface) along with some warm
water and regular dish-washing liquid. Gently slough off any debris, dirt, or bird droppings as these can
impact the efficiency of your PV panels. Remember to be cautious if your panel is in a high place.

A squeegee or a simple garden hose can clean most panel systems.

Checking Electrical Connections
Along with cleaning, it's important to check all of the wiring on your panel. Sometimes wind and time
can loosen the electrical connections. This would cause you to lose some of the efficiency of your
home solar system, defeating its purpose entirely. Reconnecting your wires does not require a specialist
or a technician; you can do it too. Be gentle, and make sure to properly match up the wires to regain
maximum efficiency.

Checking Panel Output
This is the best way to tell if you need to do some work on your panel. Often times, when the panel is
not clean or some of the wiring is loose, your panel output will decrease. One PV panel owner found
that his output decreased by 15 to 25 percent whenever his system was dirty!
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In order to test your efficiency, you need three things: a sunny day, a voltmeter, and an ammeter. Your
panel should not be connected to anything for this test, so it should not be loading. First, make sure
your solar panel is out in the sunlight and aim it perpendicular to the sun. If you cannot rotate your
panels then wait for the sun to be shining directly on the panels at a 90 degree angle. Then following
the directions from your panel manufacturer or your solar installer, check the voltage and amperage of
the system. The output should be withing 90% of the systems rated voltage coming directly out of the
panels.

Checking basic electrical connections and tightening screws on an annual basis is a great idea.

Utility Company Inspections
Your governing municipality and utility company are going to want to check your PV panels
periodically. You should not have any problems with them as long as you consistently maintain your
system.

Bright Idea: Use Earth Day, April 22nd, every year as a reminder to
check out your solar power system, teach the kids about it, and think
about everything you are doing to help the planet!

What To Do In an Emergency
If you see sparks or smell smoke from your solar power system call 911. This is extremely rare for
these systems. If you see loose wires or panels, call an electrician immediately. They may talk you
through shutting off the main disconnect, but for the most part this work should be handled by
professionals.
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Checking After Severe Weather
Its a really good idea to check out your system after a severe weather storm. Wind, lightning, and hail
can affect your system so it's a good idea to do a walk-around and look for cracked panels, loose wires,
and broken mounts. As we said above, if you do find problems, call an electrician.
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Section 7.2: Its Done - Can I Show This System Off Now?
What to do After You Install a Solar Power System on Your Home
You have installed a solar power system in your home. Now what? With your new system in place, it is
time to figure out how much you are saving, reassess the suitability of your new sun powered system,
and of course, brag about your energy savings and environmental savvy to anyone who will listen!

Immediate Benefits: Comparing Your Savings and Power Production on
Your Power Bill
Before you put in your PV panels, you will have spent a good deal of time learning about your power
usage and your energy costs. When you are installing home solar systems, the amount of energy you
use, as reflected on your electric bill, determines the size of the solar power system you need to invest
in. Now that your system is in place, it is time to redo the math to see how you are doing. Are your
photovoltaic panels providing an adequate amount of power to your home? Has your energy usage
changed at all? And perhaps most importantly, just how drastically has your energy bill decreased?
Everyone loves saving money – and lots of it – of course, so comparing your before and after power
bills is good for the soul. There is a more important reason to carefully examine your energy usage and
cost right after you install your sun-powered energy system. Keeping a close eye on these factors
ensures that the system you have is adequate for you and that you are getting the maximum benefit
from having solar paneling in your home. If you find there is room for improvement, now is the time to
consider an upgrade.

Bright Idea: One of the most important parts of adopting renewable
energy is teaching others about it. Make it an important part of the
home tour you give to guests. And if you have a choice, install it
somewhere very visible. You'll spread the green energy word and get
plenty of compliments from like-minded neighbors.

Changing Energy Needs: Adding on to Your System
Even with the most careful planning possible, you never really know if you are putting in the right size
PV panel system until you actually start to use it. Maybe you are still relying on “the grid” a little more
than you would have liked. Maybe you did not take into consideration that your growing family will
have growing energy needs, and you are already operating at max output for your system size. For cash
flow reasons, you can always add more solar panels over time as your budget allows, but if you see a
need to upgrade and can do it right after your initial installation, go for it. Not only will you get the
maximum benefits right away, but many companies offer reduced pricing for larger purchases. Your
installer may extend the discount to you if you upgrade shortly after installation.
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Spread the Word: Brag about Your System
Now it’s time for the fun part! Chances are, you installed a solar powered energy system in your home
to save money and to do your part for the environment. Now you can convince others to do the same.
Brag a little bit about the huge drop in energy costs that you are experiencing. Remind people how
good it feels to make a smart decision for the planet. Let people know how painless the transition to
sun-powered energy has been. Bringing in new converts to the solar power movement is good for
everyone.
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Chapter 8: Other Renewable Energy Systems
Section 8.1: Solar Thermal: Using the Sun's Heat
Up until now we've primarily been talking about using the sun's energy to generate power. But we can
also the use the sun's heat to our benefit.

Basic Principal
Solar thermal is pretty simple. Generally a liquid, either water or a liquid containing antifreeze
(glycol), is circulated through exposed piping that absorbs heat. The pipes transfer the absorbed heat to
the liquid, and the heated liquid is then circulated back to its intended use. The pipes are embedded in
large panels, that look similar to photovoltaic panels. The pipe is coated in black material for
maximum heat absorption.

Closed Loop Systems
You may hear the terms closed and open loop systems. Closed loop is easy to remember because the
loop is closed, so you would never see or use the liquid inside the pipes. These systems use glycol to
absorb the heat most often so that you don;t have to worry about freezing over night. The pipes then
usually line the inside of a tank the water inside the tank is heated by these pipes.

A common closed-loop solar thermal system

Open Loop Systems
These systems usually use water since at least one end of the pipe is open and the actual warm water is
used. These systems are somewhat simpler but more limited in use.
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This open loop swimming pool system is pretty easy to install and maintain. Notice how the system is piped into the
existing pool pump.

Best Uses
There are many uses for solar thermal, here are some of the best:
• In floor heat. Many homes now use in floor pipes to heat the house. Solar thermal is perfect
for this use.
• Hot water. Some folks who have cabins and remote cottages use the water to bath and cook
with just like the water that comes out of a traditional hot water tank. Even regular homes can
use solar hot water to supplement their water heating needs and reduce their gas consumption.
• Swimming Pools. Many folks use these systems to heat their swimming pool water. Often the
same pump that circulates the pool water can be used and it can extend the season by weeks or
even months. Some people even use the system to cool the water at night in hot climates.

Best Areas for Solar Thermal
Obviously the more sunshine the better. But do you need to live in a warm area to use solar thermal?
The answer is 'no'. Even in cold climates, with low ambient temperatures the sun's energy can heat
your home. The places where solar thermal will be most effective is in sunny, cold climates, like the
Mountain West and some Northern climates.

Installation Basics
Since the panels need maximum sun exposure, the layout of a solar thermal system is similar to a solar
electric system. The primary difference, of course, is that you are moving liquid instead of electrons,
so you need pipe instead of wire. And like photovoltaics, proximity to the point of consumption is
essential. The more hot water needed, the larger the system. Additionally, the less sunlight you have
the larger the system will be.

Costs
For simple above ground pool heating, systems can be had for as little as $500. Most systems however
run from $1000 to $5000 depending on the size and the degree of installation complexity.
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Installers
Most solar power companies now offer solar thermal systems. And many heating, ventilation, and air
conditioning companies install them. Findsolar.com is a great resource for solar thermal contractors.

Solar Air Heaters
Recent advancements in solar air heating have made this a nice option for those folks in cold and
somewhat sunny climates. This units basically draw in colder air near the floor inside the house,
circulate it through heat absorbing baffles in an outside collector, then circulate the warm air back into
the house. Affordable and ingenious, these devices may become standard items in homes of the future.

This Cansolair unit is providing about 60% of this 1200 sq.ft home's heat in Canada.

Cansolair of Canada (www.cansolair.com) even makes a unit from recycled soda cans (don't worry you
can't see the cans). These units start at about $1500, but because they require wall penetrations,
installation can run up to $5,000.

Section 8.2: What About Wind?
If you're investigating renewable energy, you've probably wondered about wind power for your home.
Let's do a brief overview of the advantages and disadvantages of wind power.

Advantages of Wind Power
Affordability Factor
Let's face it. Most people nowadays don't get alternative energy just because they love the environment.
They seek alternative energy because it’s practical and cheaper in the long run. Who doesn't want to
save cash? As it turns out, wind generators are relatively affordable and allow you to save on your
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energy bill. Systems usually start at around $400.
Low Maintenance
No one wants extra work. Our days are long and hard enough as it is. Wind generators are generally
low maintenance and are easy for most people to handle.
Round-the-Clock Generation
Unlike solar power, wind power is generated night and day. That means that even if you aren't using
power, you're can still be generating it. Plus, some utility companies will let you sell back your extra
energy.
Incentives and Rebates
Depending upon where you live, the government will provide you with tax credits or money in order to
buy back any extra energy you've produced. The federal 30% tax credit is valid for wind and there are
many others on local and state levels. Refer to DSIREUSA.org for more information.

Bright Idea: Purchase a small anemometer to see if your area is right
for wind. They are fairly inexpensive, could be installed on a roof top,
and many of them now have internal memory to record a few days of
wind. Visit the National Renewable Energy Lab Wind site for more
information.

Great Solar Alternative
Unfortunately not all of us live in sunny areas that make sense for solar power. In places like the upper
Midwest, Alaska, and Northwest, there's usually not enough sun to make the investment worthwhile.
But these areas can be great for wind power. Coastal areas and lake shores especially make a lot of
sense for wind generation.

Disadvantages of Wind Power
Yes, you knew they had to come, didn't you? While wind power is easy and affordable, it has some
problems with reliability. Take a look at our list below to see why harnessing wind power might not be
the best option for you.
Uneven Energy Source
A small percentage of the population lives in a place that is always windy. So what happens when you
don't have wind? You could, of course, go back to regular electricity to fuel your everyday needs although that's a counter-productive alternative.
Few Places are Good for Wind
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Wind generators are easy to install, yes, but you can't just put them in any old place. You have to put
them where they will catch some wind. However, maybe your roof is blocked by a tall building next
door and little wind gets past it? Also, many folks think where they live is windy, but it is in fact just
gusty. Wind generators need fairly constant, steady winds.

Courtesy of NREL, darker colors mean better wind exposure.

Local Codes and Zoning
Unfortunately, you might just live in a place that won’t allow it. Sometimes homeowner associations or
municipal zoning forbid the use of alternative energy generators on your property.
More Wind = Difficult Installation
Remember how one of the advantages of wind power is easy installation? Well, in order to have a good
generator, it has to be in a place that has a lot of wind. That generally means it has to be high. This also
means it may be difficult to install, so consider contacting a wind specialist.
Moving Parts = Maintenance
Unlike solar which has no moving parts, the movement in a wind system is actually what generates the
electricity. The blades and gears need maintenance, sometimes replacement, and regular inspection.
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Section 8.3: Is Solar Film the Future of Renewable Energy?
Sun-powered electric options were once limited to large dark panels, but now consumers have a choice.
In addition to panels of single or multi-crystal solar cells, thin-film units are available in frames or in
building materials such as roof laminates. Each technology has advantages. The choice depends on
budget, space, climate, and aesthetics.

What is Thin Film?
The cells that make up a crystalline photovoltaic module stand out as dark rectangles or octagons. A
multi-crystalline cell often appears as a sparkling rectangle. The electrical connections in both
technologies show as a pattern of silver lines.

“For my next trick, I shall make a swan out of this solar panel!”

"Thin-film" does not refer to a specific material. These modules can be made of amorphous silicon (aSi), copper indium gallium diselenide (CIGS), and cadmium telluride (CdTe). Amorphous silicon is
popular for applications where looks matter. Since it can be put on plastic, as well as on glass, a-Si can
be produced in flexible continuous rolls. Amorphous silicon is used in laminates, solar shingles and
roofing tiles.

Efficiency
Aside from appearance and versatility, efficiency is a factor in PV material selection. A conventional
framed crystalline system will produce more power in less space. The flexible photovoltaic systems,
while more aesthetically pleasing, are about half as efficient. This means a flexible module will need
twice as much space to generate the same amount of energy as a conventional system.
This has a big effect on system size. A three by three foot solar laminate system can deliver 60 to 70 W,
with efficiencies as high as 8%. A three by five foot crystalline module can provide 170 to 220 W, with
up to 17% efficiency. But power density is not the only consideration.
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Get 'em While They're Hot
Cell temperature has an impact on PV cell power. Crystalline modules lose efficiency at higher
temperatures. Thin-film units are less sensitive to environmental temperature, losing perhaps 2% of
their power at 100F, compared to 6% power loss for a traditional crystalline system. The cell
temperature can be modified by allowing for air flow around the system, but if ambient temperatures
tend to be high, a thin-film system may be the right choice.

New Cells = More Juice
Brand new amorphous silicon modules produce 20% to 25% more energy production than rated. While
this will stabilize to the normal rated output within six to twelve months, any system using these
modules must be able to handle the initial higher output. Traditional modules stabilize immediately,
which eliminates this consideration. Once the a-Si modules become stable, they will degrade at
approximately the same rate as other systems.

Shading is No Problem
One type of technology that gives good performance in shade or conditions of low light is that used by
Uni-Solar products. These modules are flexible, and have triple junction cells made of amorphous
silicon. This technology allows bypass diodes to be used within the module, so that any cell that is in
shade can be bypassed. In addition, this arrangement lets each element in the multi-junction cell
capture a different wavelength of light. This gives better energy production in conditions where lighting
is indirect or not uniform.

Section 8.4: Solar Tracking Systems
Solar tracking systems are used to continually orient photovoltaic panels towards the sun and can help
maximize your investment in your PV system. They are beneficial as the sun's position in the sky will
change gradually over the course of a day and over the seasons throughout the year.

Single vs Dual Axis
You will hear a tracker referred to as single or dual axis. Single axis trackers will track the sun across
the sky from morning until night, but they will not automatically change the tilt as the sun's angle
changes in the sky over seasons. Double axis trackers will track the sun across the sky over the day
and over the seasons, giving you maximum efficiency.

Advantages of Trackers
Advantages to using a tracker system like this will depend mainly on its placement in determining how
well it will increase the effectiveness of the panels. They can be used most effectively in areas with low
horizons and locations that are shade free from dawn to dusk each day.
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A duel axis tracking system, note the lack of shading and low horizons.

Throughout the year the tracking array will be able to utilize the wide open access to gain every
available electron from the sun. This way, energy production is at an optimum and energy output is
increased year round. This is especially significant throughout the summer months with its long days of
sunlight available to capture and when, at many Northern latitudes, the sun rises in the northeast and
sets in the northwest, no energy will be lost. For those with limited space this means that a smaller
array only needs to be installed, a huge advantage for those smaller sites with only a small area to place
equipment; they will be able to produce maximum energy output but only need to utilize one of the
smaller solar home systems. Trackers can add anywhere from 20-50% in solar production from a solar
array, depending on the installation.

Some Disadvantages
Solar tracking systems do not come without their disadvantages though. The stand alone PV home kit
system is a very reliable and uncomplicated source of energy production; the panels don't move and
require little maintenance. By adding a solar tracking system to your solar panels, you are adding
moving parts and gears which will require regular maintenance of your solar system and repair or
replacement of broken parts. If your electronically controlled tracker stops working and you don't have
a manual control, an option you can choose at the time of purchase, you can manually position your
array to solar south to ensure that you will continue to capture as much solar energy as possible. Secure
the array into place with ropes or straps found on the four corners of the rack and tie onto the pole or in
the concrete pad.
Another possible disadvantage to be aware of when purchasing a tracking solar power system, is in the
way your local utility's PV Rebate Program may be set up. Many are based on the size of the PV array
in your home kit and not on your PV array's production, which could mean less of a financial benefit to
you. If you have a small array, such as a 3 Watt capacity, you may get less overall cost benefit than
someone else with a larger array of a 4-5 Watt size capacity, even if your energy production works out
higher than the person using a bigger array, due to increased sun exposure in your area. The upfront
cost of purchasing a home kit with a smaller size array is less but you may receive a smaller rebate
check. Many areas though, are now starting to make the move from the rated wattage system of
photovoltaic home systems to the energy production based incentive program.
Chapter 8: Other Renewable Energy Systems

www.SolarSphereOnline.com

Page 60

Appendix A – Solar Power Made Easy Checklist

Appendix A – Solar Power Made Easy Checklist

www.SolarSphereOnline.com

Page 61

Ge tting Starte d In Solar Che ck lis t
1. Finding a place to put the pane ls :

Yes

Does it have good southern exposure?
Does it have minimal shading year round?
For a roof installation, is your roof in good condition?
A re you a good candidate f or a solar tracker?
Re s ource s : Using a Solar Pathf inder w ill help you determine the best location f or your solar pow er system
Actions : If you have answ ered yes to all of the above, you can move on to the next step. If you have some
'no's, you may still be able to install a solar pow er system but it may be best just to call a solar prof essional
2. Ince ntive s & re bate s in your are a
Does your utility of f er incentives?
Does your city or county of f er incentives?
Does your state of f er incentives?
Have you talked to your accountant about these incentives?
Re s ource s : log on to DSIRE.org to f ind out more about incentives and rebates in your area.
Actions : Its a good idea to call your local utility no matter w hat, they w ill guide you on solar standards and
incentives in your area, and may have some good advice f or you.
3. De te rm ine your budge t
Did you f actor in all the incentives?
Can you spend the money up f ront and w ait f or rebates?
Have you calculated how much a system w ill generate in your area?
Is the payback acceptable to you?
Will your bank help you w ith a loan?
Have you determined an approximate system size and/or perf ormance?
Re s ource s : Findsolar.com has some nice calculator tools that w ill help you determine how much money you
can save and system costs.
Actions : A f ter you've determined a budget f or the project, you don't necessarily have to f igure out payback and
system production. A good solar installer company can help you w ith that.
4. Choos ing s olar contractors
Have you talked to others w ho have installed solar pow er?
Have you checked the Better Business Bureau f or complaints and members?
Have you made a shortlist of contractors to include at least 3 companies?
Do they all have insurance, licenses, past customers you can call?
Have you called the installers past customers?
A re you clear on schedule and payment terms?
Resources: Findsolar.com can help you f ind contractors, as w ell as your local BBB Chapter w ebsite.
Actions : Don't be af raid to call contractors f rom a f ew tow ns aw ay, almost every company w ill travel f or the
right job.
5. M ak ing your hom e e ne rgy e fficie nt
A re you using passive solar and w indow coverings to their maximum af f ect?
Have you had your heating and cooling system serviced and checked lately?
A re you using CFL or LED lightbulbs exclusively?
Have you adjusted your thermostat up or dow n a little to save energy?
A re you purchasing Energy Star appliances now and in the f uture?
Is your w hole f amily becoming Energy Stars?
Re s ource s : Treehugger.com has great inf ormation and products on energy ef f iciency and green products.
Actions : Challenge the entire f amily to the energy game and try to reduce your consumption by 30% over 6
months.
If you've answ ered yes to most of these questions, you are ready f or solar pow er! Good Luck!
A nd as alw ays check out SolarSphereOnline.com f or great solar products, inf ormation, classes and more.
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Why garden organically?
By gardening organically, the dependence on chemicals is removed. By eliminating
chemicals used in regular gardening, your vegetables will be healthier because they will
get the nutrients by natural means. Unlike traditional gardening; organic gardening will
help to prevent potentially harmful toxins from entering your body. Lastly, it is much
more environmentally friendly.
The biggest problems, with using modern gardening products, are the man-made
chemicals. The modern gardening products such as fertilizers, pesticides, etc.
contaminate the health of humans and the health of the environment. The reason behind
this is because the chemicals do not just stay on the soil. These chemicals seep into the
ground and poison water supplies, gardens, your home, and as mentioned, your health.
The use of modern gardening products containing man-made chemicals are responsible
for the reduction of the Earth's ozone layer; and they also have been linked to serious
health problems, including cancer, in humans.
When you decide to garden organically, you can eliminate the concern for destroying the
environment, but more importantly, you can eliminate the concern for you and your
family's health and well-being. When you use modern gardening products; the toxic
chemicals are transferred to you and your clothing. Obviously, these toxic chemicals
could then be transferred to your children or significant other. Not to mention, if you
plant vegetables non-organically, toxic chemicals will be absorbed by your vegetables;
and in turn, will be ingested by you and your family. In fact, one common ailment which
affects avid gardeners is dermatitis. By gardening organically, you can eliminate getting
dermatitis of the hands.
By deciding to garden organically, you'll help prevent the poisoning of groundwater and
prevent adding further toxins to the soil. When man-made chemicals are used for
gardening, it poisons other plants. Because these man-made chemicals poison the water
and other plants, it can be dangerous, or even deadly, to little creatures that rely on the
water to drink or plants to eat. Lastly, the chemicals used will evaporate into the
atmosphere and return in the form of contaminated rain and/or snow.

Planning Your Organic Vegetable Garden
By deciding to grow your vegetable garden organically, you're ensuring your vegetables
are in their purest form, as nature intended. Modern gardening products, with chemicals,
actually change the taste of vegetables. Fertilizer with man-made chemicals can also
ultimately lead to severe health problems.
The first step to growing an organic vegetable garden; is to find an excellent location and
adequately allocate the proper space to your organic vegetable garden. The amount of
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space you decide to use for your organic vegetable garden must be sufficient, but not in
excess; you do not want wasted space or wasted vegetables, because you grew too many.
Another important factor to consider, when planning your organic vegetable garden, is to
ensure the soil has enough drainage. You should also try to keep it in as close proximity
to a water source that you possibly can.
A useful tip, when planning your organic vegetable garden, is to literally map out your
garden; before you plant any seeds. After you measure the space you plan on allocating
to your organic vegetable garden, you can draw your garden on a piece of graph paper. If
you are so inclined, you can draw your garden to scale; on the graph paper. Either way, it
will make your planting much easier, if you have a well-designed and drawn out plan to
work from, while planting.

Growing Your Organic Vegetable Garden
You must start with clean soil. You should test the soil before you plant a single seed.
After all, if your soil is contaminated; all the benefits of having an organic garden are
nullified. The seeds you plant must also be derived from plants grown organically. If
your seeds do not come from organically grown plants; the plants you grow will already
be contaminated. The seeds would be carrying traces of the chemicals used to grow the
non-organic plants.
A critical step, when it comes to growing an organic vegetable garden is soil preparation.
Organic soil preparation is much slower than if you would use fertilizers with man-made
chemicals. The fertilizer you use must be completely chemical free. Your best bet, to
ensure your fertilizer is chemical free, is to purchase it at an organic garden center. You
can even use items you would normally throw away; to help enrich your soil. This will
be covered more in-depth in a later section.
You should make sure organic fertilizer is mixed into your soil at least three weeks prior
to planting any organic seeds. As mentioned, the organic fertilization process takes a
little more time, but is well worth the effort. You must be sure all chunks of the organic
fertilizer are properly broken down and blended 100% into the soil.

Irrigation of your organic vegetable garden
It's important your organic garden gets plenty of water. You should be prepared to water
your garden extensively at least once a week. You can forgo the irrigation if you get lots
of rain. However, the key is how much rain your garden received. The rain should have
been a slow, steady, soaking, rain. It's critical that the moisture penetrate completely
through the soil and makes its way to the entire plant root.

Copyright 2012 (c). All Rights Reserved.

Using organic mulch in your organic vegetable garden
Using mulch is excellent for your organic vegetable garden. The mulch helps the plants
retain moisture. Mulch also helps to suppress weed growth. Mulch, as it decomposes,
provides constant nutrient rich food to your plants. Leaves, grass clippings, and wood
shavings are excellent choices for mulch. You can also purchase organic mulch. Be sure
it does not contain any type of chemicals; or else it will not be organic mulch.

Why Grow an Organic Herb Garden?
Herbs are excellent flavor enhancers for our meet, pasta, and vegetable dishes. Not only
do herbs add flavor to our food, they also can provide to us added nutrients. By growing
our own organic herb garden, we can have fresh, chemical free, herbs any time we want.
By growing an organic herb garden, we can more fully appreciate the full taste of the
herbs. When the chemicals are used in the herb growing process, the natural taste of the
herbs is altered. Once you use herbs from your own organic herb garden, you will taste
what you have been missing.

Growing an Organic Herb Garden
Like discussed in the organic vegetable garden section; when it comes to planting an
organic herb garden, the type of seeds used are of the utmost importance. You must be
positive the seeds are completely and totally organic seeds. To get the full benefit of
organic, the seeds have to be chemical and pesticide free.
An organic herb garden, just like an organic vegetable garden, should be mapped out on a
piece of graph paper. This is especially useful for herbs; because some organic herbs will
actually flourish more bountifully if they are planted next to other certain herbs. You can
do some further research about this, or you can ask the staff at an organic garden supply
store, to assist you with this.
When it comes to choosing which herbs to grow; in your organic herb garden, you have a
large amount to choose from. Some of the more popular herbs include the following:
Basil, chives, chamomile, parsley, oregano, lemon balm, and you can even grow catnip.
The organic seed packets should provide the proper growing instructions; including when
to plant them and precise directions how to plant them for maximum growing results.
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Organic herb garden growing tips
Your organic herb garden will require plenty of water to flourish. You need to make sure
you do not either over water or under water your organic herbs. Your organic herb seed
packets should provide watering instructions. It’s strongly suggested you invest in a soil
moisture testing kit. This kit will give you an accurate reading of how much moisture is
in the soil.
Your organic herb garden would also greatly benefit from mulching and composting. It’s
highly advantageous if you make your own organic compost. It’s very easy to make your
own organic compost. (This is discussed more in-depth later on.)

You Have Organically Grown Herbs, Now What?
This section will cover some possible uses for your home grown organic herbs. The
most common and easiest uses for your organic herbs is to dry them. To get optimal
results for your dried herbs, you should pick them early in the day, when it’s cooler
outside. To harvest your organically grown herbs properly for drying, you want to have a
sharp pair of scissors or a sharp knife. Be sure to cut relatively large stems from your
organically grown herbs.
Next, you have to wash the herbs gently. Remember, fresh herbs are delicate. After a
gentle washing, place them on some paper towels, or a clean cloth. You want the paper
towels or cloth to absorb all the excess water from the organic herbs.
After the excess water is gone, you want to lash them together in bundles. Once you
have them tied into bundles, you want to hang them up. It’s best if you can hang them
somewhere where they won’t be obtrusive to you or your family. It’s worthy to note; you
should try and find a location which is a low moisture area, to get best results. You want
to try and find somewhere in your house that is dry and arid. For example, the bathroom,
or a wet, dank, basement or laundry room wouldn’t be ideal places to hang your
organically grown herbs to dry. You may hang your organically grown herbs in direct
sunlight. However, don’t be surprised if the natural color fades out some.
Once your organically grown herbs are 100% dried out, you can crush them up and put
them in jars. The shelf life for organically grown, dried, herbs is approx. a year.
You can also freeze your home grown, organic, herbs. Freezing organically grown herbs
is another excellent way to preserve the flavor and freshness of your herbs. To prepare
them for freezing, you would harvest them the same way as you would to dry them. You
would also wash them as previously described. Once washed, you want to lay them on
paper towels or a clean cloth. However, the difference is, you want to turn them
occasionally, while they are drying. It’s extremely important all the excess water has
been absorbed out of them, when you are freezing them.
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You should leave the flowers and leaves intact on the stem of your organically grown
herbs. When freezing organic herbs; they retain their flavor best, if the flowers, leaves,
and stems are left intact; when put into the freezer.
Once the excess moisture is completely gone from your organic herbs, place them in
freezer bags. It’s a good idea to use a marker and write the date on the freezer bag. This
is because frozen organic herbs are most flavorful if they are used within 6 months of
freezing. When you want to use your frozen organic herbs, take them out of the freezer
bag. Then just crumble off some leaves and put the unused portions into the bag and
back into the freezer
Another popular use for organically grown herbs is to use them in herb vinegar. Herb
vinegar is excellent to use on salads or a cooking additive when preparing vegetables.
The flavor combinations are only limited by the herbs you grow and your imagination.
The supplies you’ll need for making herb vinegar are as follows:
•

Sterilized glass jar, with lid

•

Your home-grown, organic herbs

•

Vinegar

Just about any vinegar will do. White, wine, and cider vinegars are all fine choices. The
only word of caution is that cider vinegar has a strong “bitey” flavor already. Therefore,
you’ll have to compensate for that flavor when trying different flavor combinations of the
herbs you want to use.

Herb vinegar preparation
Harvest and wash your organically grown herbs, as discussed above. After they are
washed, place them inside the jar. Pour in your choice of vinegar(s). Fasten the lid
tightly to the jar. Let your herb vinegar stand for a few weeks. After you’ve left them sit
for a few weeks, strain out the herbs. Once the herbs are strained, you’re ready to use it
for cooking or salad dressing.
Lastly, you can use your organically grown herbs to make organic herb oil. Organic herb
oil is excellent to use on salads and to cook with. Organic herb oil also makes a fantastic
dip for bread. Believe it or not, you can also bathe with organic herb oil. Organic herb
oil can also be used to moisturize your skin.
A HUGE word of CAUTION, when it comes to herb oil: You MUST keep it
refrigerated. Herb oil is the ideal place for certain, including fatal, bacteria to live, grow,
and thrive in. It is imperative you refrigerate your herb oil. It is also imperative you only
keep the unused herb oil for 2 weeks, if fresh herbs were used, in the preparation of the
herb oil. After 2 weeks, throw it away! If you didn’t mark a date on the jar and don’t
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know how long it’s been in there, throw it away! Someone forgot to put it back in the
refrigerator, throw it away! No exceptions!
If you prepare your herb oil with fully dried out herbs; you can store the unused herb oil,
in the refrigerator, for up to 4 weeks. Once again, when the four weeks are up, throw it
away. If you didn’t mark a date on the jar and don’t know how long it’s been in there,
throw it away! Someone forgot to put it back in the refrigerator, throw it away! No
exceptions!
The supplies you’ll need to make herb oil are as follows:
•

A sterilized jar, with lid

•

Your home-grown, organically grow, herbs (either fresh, frozen, or dried.
Remember, if you use dried herbs, you’ll be able to store the unused portion in the
refrigerator longer.)

•

Oil

You can mix the herbs with any oil you prefer. If you’re going to use the herb oil
primarily for cooking, it’s highly recommended you use extra virgin olive oil.

Herb oil preparation
Pour the oil of your choice into your jar. You want to make sure the jar is filled about
half way full with oil. Next, put your herbs into the oil. After all your herbs are in, fill
the jar completely up with oil. Lastly, place the lid onto the jar tightly. Label the date and
refrigerate promptly.
As you can see, there are many uses for organically grown herbs. You will save money
by not having to buy your favorite herbs at the store anymore. You can just grow them
yourself. You'll also notice a huge taste difference of your organically grown herbs,
compared to store bought ones.

Organic Garden Fertilizers
When it comes to organic gardening, it is suggested you fertilize your soil at least two
times per year. By fertilizing the soil, you are ensuring the soil gets the added nutrients it
needs to allow your organic garden to flourish. What makes organic fertilizer different
from regular fertilizer is the lack of man-made chemicals used to produce it.
Types of available organic fertilizer:
• Organic animal based fertilizer: To sum up what this fertilizer is composed of
can be reduced to one word: Manure. This type of organic fertilizer is usually
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comprised of any one of the following: Cow manure, horse manure, chicken
manure, bat excrement, and even rabbit manure. Organic animal fertilizer should
be decomposed or aged; prior to mixing it with the soil for your organic garden.
This should be done in order to eliminate the dangerous bacteria, such as the
infamous E. coli, or other harmful pathogens.

•

Once the manure has been properly broken down through decomposition, you can
apply it as a liquid or solid form to your organic garden. It is important that the
organic animal manure is blended completely and wholly into the soil. For
optimal results, it is advised you blend your organic animal fertilizer with your
soil at least 3 weeks in advance to planting your organic garden. This will allow
it to fully enrich the soil and eliminate the bad odor you would have to endure
while gardening.
Organic plant based fertilizer: The most common ingredients used for this type
of fertilizer are comprised of the following: Seaweed, worm castings, compost,
and what is commonly referred to as “green manure.” Most of the time, organic
plant fertilizers are also comprised of kelp and seaweed. Scientific research has
discovered that seaweed is extremely beneficial as an organic fertilizer. Seaweed
is full of nutrients such as copper, zinc, and manganese. These nutrients are
heavily responsible for maximum growth; because they provide soil with micro
nutrients. These micro nutrients are what is responsible for giving your organic
garden maximum growth.
You can also use worm casings, also known as worm composting, to fertilize your
organic garden. This type of fertilizer is easily made or can be bought from an
organic garden supply store. To make your own worm casing fertilizer, you need
to begin with the correct type of worms. You can obtain these worms from an
organic garden supply store.

•

You will also need a covered tub. Lastly, you will need some lightly moistened
vegetable matter. In fact, you can even use old newspapers instead. The beauty
of this method of fertilization is the simplicity and the lack of effort. The worms
are your employees and do all the work for you for, and they do the work for
free. If that’s not enough to convince you to try this organic method of
fertilization, consider this; the organic fertilizer you get is nutrient dense and you
get it for virtually no cost.
“Green manure:” is another form of organic fertilizer you can use. Green
manure is a cover crop which is grown, chopped down, and mixed into the soil. It
then decomposes into the dirt. This process enriches the soil because the
decomposing vegetable matter replenishes the soil with nutrients. One such cover
crop you can use is soybeans. The cover crop has to be, what is referred to as, a
“nitrogen fixing crop.”

As you can see, there are a variety of ways to further enrich your soil organically. It’s
highly suggested you use any one of the above mentioned to ensure you have a bountiful,
organic garden.
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Organic Gardening Compost
Making organic compost for your organic garden is an excellent way to give your plants
the much needed natural nutrition they need, to ensure maximum growth. Compost is
nothing more than broken down natural materials. By using compost, you’re improving
the retention of moisture for your plants, it helps improve the structure and integrity of
the soil, and lastly it aids in the “breathing” of your soil, by improving soil ventilation.
When it comes to making organic compost, the best news is that it can be made with
virtually no cost and very little effort on your part. You can use food scraps, egg shells,
leaves, grass clippings, bush trimmings, flowers, weeds, animal manure, and any other
organic matter that will break down naturally.
Materials needed to make organic compost aren’t hard to obtain. In fact, you probably
already own them. You need a sturdy pitch fork, rake, and a shovel. You will use these
tools to turn and spread out your organic compost pile.
You will also need a good location for your compost pile. You do not want your compost
pile to be placed next to any type of structure. For example, keep your compost heap
away from fences, a shed, your house, trees, etc…A compost pile isn’t the most visually
appealing site either. Therefore, you also want to try and put it somewhere out of sight.
You wouldn’t want it in the front yard right next to your door. You also want to put it
somewhere that attracts worms, bugs, and other insects. These tiny creatures will help to
speed up the decomposition process.
You will also need some organic material to decompose. This was touched on a little bit
above. Such items as grass clippings, weeds, bush trimmings, etc…These items are what
provides your compost pile with nitrogen; which, in turn, creates nitrogen rich food for
your plants.
You will also need some dried straw and dried leaves. These natural materials will add
carbon to your organic compost. Remember, plants need carbon dioxide to survive. The
carbon is needed to create the carbon dioxide.
You should also add potassium and phosphorous to your organic compost. These will
make sure the soil is chemically well balanced.
Once you have an organic compost pile, it is highly suggested you spread and turn the
pile every other week. By doing this, you will speed up the rate in which decomposition
takes place. The easiest way to know the decomposition process has completed, is to
look at the compost. When the color turns a dark, rich, color; you know it is finished and
ready to be put on your organic garden. Also, when you pick it up in your hands, it will
have a very distinct “earthy” and sweet smell to it. The smell will be very prevalent if
you crumble it in your hands.
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There is one thing worth mentioning about compost piles: They should never have a bad
odor. This is a common misconception about compost piles. A compost heap, which has
a bad odor, is one which isn’t being properly taken care of. If your compost pile does
begin to smell bad, it could be because it has too much water or not enough oxygen. This
can be fixed by aerating the compost pile. Spread it out, turn it over.
You can use such kitchen items as egg shells, potato peelings, wilted lettuce, etc…You
should not use meat scraps, dead vines, grease, or bones. These types of organic
materials can contaminate your organic compost.
Hopefully, you’ll see the benefit to using organic compost on your organic garden.
Organic compost is a quality source of nutrition for your organic garden. Again, best of
all, it’s very low cost.

Why Use Organic Pest Control?
When it comes to gardening, one of the worst things for both humans and the
environment are the pesticides used. Plain and simple, pesticides are toxic. Pesticides
were invented to kill harmful insects. The problem with this is; they don't target just
harmful insects. Pesticides are toxic to all living things, including people. The toxins
used to create pesticides are extremely harmful to pets and children. Medical science has
linked a whole laundry list of health problems with the toxins used in pesticides.
Illnesses such as: learning disorders, cancer, asthma, birth defects, toxicity of the central
nervous system, and many more. Worst of all, contamination from pesticides into the
world's water supply has already taken place.
These pesticides don't just disappear. They become part of nature's food chain. The
contaminated water is absorbed into the plants in that water. These plants are consumed
by the fish that also live in that water. The toxic chemicals are then absorbed into the
bodies of the fish. These fish are caught and consumed by people. Of course, these
toxins are absorbed into our bodies. Obviously, the same chain of events happens to land
based plants and animals. Now that you know this, the question becomes; do you want to
add more toxins, to your body, by using pesticides on your vegetable garden?

How to Control Garden Pests Organically
One of the easiest ways to control garden pests is to use the method commonly referred to
as “companion planting.” There are certain plants that act as a natural insect repellent.
By planting these plants with your other plants, you'll keep the insects away. Examples
of such plants include the following: garlic, onions, and marigolds. You can either plant
them next to your other plants, or plant them in a perimeter around your organic garden,
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to act as a natural barrier. You could also do both of these; to ensure maximum
effectiveness for organic pest control.

Use soap as an organic pesticide
You can either purchase special insecticidal soap, or make your own. Making your own
is economical and easy to do. You squeeze a few drops of liquid dish soap into a cup of
water. You then spray the mixture on your plants, and then rinse it completely off. This
form of repellent is especially effective against aphids, thrips, and spider mites. You
have to make sure the leaves, stems, and flowers, of your plants are completely sprayed
and covered. One word of caution; if you use the wrong type of liquid dish soap, one
which contains triclosan, most commonly found in antibacterial liquid soap, it is probable
you will damage the leaves of your plants. You may also damage the plants if you use
too much liquid soap. Remember; only use a few drops of soap, per cup of water.

Pick off and remove the bugs
If the thought of touching bugs with your bare hands freaks you out, get yourself a pair of
gardening gloves. This method involves going to your garden when the bugs are most
likely to be active; such as early in the morning or late at night. Once you're in your
garden, look for harmful insects on your organic plants, and physically remove them
from your plants. When you remove a bug, make sure it is a harmful bug and not a
helper bug.
Mainly, you're going to be on the lookout to remove tomato hook worms, potato bugs,
Japanese beetles, slugs, or any other insect pests common to your particular area. If you
wish to not only remove these pests from your garden, but from this planet, put them in a
container of soapy water. As mentioned previously, be careful when killing bugs. You
don't want to kill helper bugs.

Fill your organic garden with helper bugs
There are bugs that will eat the harmful insects that find their way into your garden.
These little allies will take care of your harmful insect problem; naturally. Such helper
bugs include the following: Lady Bugs, lacewings, and the mighty, praying mantis. You
can purchase them in large quantities at an organic garden supply store. Take them home
and let them loose in your garden, sit back, and allow them to go to work for you. Other
powerful allies you can have in your garden are spiders. They will catch and eat the
harmful flying insect pests. If you see webs in your organic garden, don't disturb them.
Let the spiders help you out.
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You can also use physical barriers. One such method is to use old coffee cans. Simply
cut the tops and bottoms off of them and push them into the ground. You should place
these barriers around young plants. This will prevent hook worms from getting to them.
You can also use diatomaceous earth around your organic plants. By doing this, you will
help to prevent a slug infestation. If you typically have grass hopper problems, you can
utilize fine netting to help keep them out.
By using the above organic methods for pest control, in your organic garden, you will
help to prevent adding further toxic chemicals into your body. You will also help the
planet by not adding more toxic chemicals into the environment.

How to Bring Your Organic Plants Indoors for Year
Round Growth
Most organic plants can be grown almost effortlessly indoors. The best part about
growing your organic plants inside is the control you'll have over their growing
environment. For example, they will be better protected against harmful garden pests and
insects. You can grow your organic plants year-round by growing them inside.

How to transition your outside organic plants for inside growing
This is not as complicated as you may believe. One of the most critical components to
this process is choosing hardy plants to bring inside. By the time the spring and summer
growing seasons are finished, you'll know which plants are good candidates to be brought
inside.
You must prepare these plants for the indoors, before the first frost hits. The first step is
to extract these plants out of the soil. You're going to need to ensure when you extract
the plants, the entire root is intact. This means you're going to have to dig deeply into the
soil, to make sure you get the whole root. Once you have your organically grown plants
extracted, roots and all, transplant them into new potting soil right away. Ideally, the root
balls should have 2 inches of potting soil surrounding them, inside the pot.
You'll want to carefully inspect your organically grown plants, to be sure there are no
harmful insects clinging onto them. If you find any, pluck them off and spray your plant
with the insecticidal soap; this was previously discussed in the organic pest control
section. Once insect inspection is completed and any pests are taken care of; give your
organically grown plant a good watering.
There is a hardening off process that you must prevent, prior to transporting your organic
plants inside. You can do this by placing them in an area which does not get a lot of
direct sunlight. You should tend to your organic plants for a week. You are training
Copyright 2012 (c). All Rights Reserved.

them to get used to the lack of direct sunlight. During this week of training, you must
keep them watered, trimmed, and properly pruned.
Once the one week training period is over, you may bring your organically grown plants
inside. Typically, the rule of thumb is to give your new indoor plants five hours of light a
day. If you don't have anywhere, in your living space, that gets this type of lighting,
you'll have to give them artificial light. You can accomplish this with a fluorescent light,
which is positioned approximately 6 inches suspended above your organically grown
plants. You should leave this light on, for the plants, 14 hours a day.
You must also make sure your organically grown plant is protected from the cold, while
it is inside. Don't let the temperature your plants are exposed to, drop below 60°. If your
organic plants experience too frigid of a temperature, they will not fare very well. Also,
be sure you keep your organic plants out of drafty areas.
Your organic plants should also have a lot of moisture. You need to keep them damp by
using gravel trays and keep their pots in water. Keeping your organic plants growing
inside, year round, is easy to do. The most essential part to keeping them indoors; year
round, is to try and replicate optimal growing conditions, they would experience outside,
while they are inside. If you bring your organically grown herbs inside, it's important to
know they prefer humid environments.
If you follow the steps outlined above, you will be able to have strong, healthy, organic
plants growing year round. Any time you want to have a vegetable garden, if you don't
have room inside; remember you can have one inside. It just takes some planning and the
proper steps need to be followed.

Organic Container Gardening
If you do not have enough yard for a regular organic garden; you can still grow plants
and vegetables organically; by doing container gardening.

What to use as a container
When it comes to what to use for a container, when growing an organic container garden;
you are only limited by your imagination. Keeping true to the concept of organic; some
organic gardeners only use natural containers. For example, they would select containers
constructed out of wood or clay. However, you do not have to be obliged to this
concept.
If the container can hold dirt and can accommodate getting wet, it can be used. For
example, an old pail, wheelbarrow, and even a worn-out shoe could be utilized for your
organic container gardening needs. The only other stipulation to the type of container
used, besides holding dirt, and being able to get wet; is the container must also have

Copyright 2012 (c). All Rights Reserved.

proper drainage holes. Most organic plants will not do well if they get too much water.
That's why it's essential, the container be able to drain water properly. If the container
isn't suitable for this; you can always drill holes into the bottom of it
Whatever container you choose to use, for your organic plants, it's important to put about
an inch of broken clay pot pieces or gravel into your container. If you're so inclined, you
may also add leaf mold or pieces of ripped out newspaper, on top of the gravel. The
reason for using leaf mold is to ensure the soil retains some moisture. The gravel further
aids in proper drainage of water from the container.

What type of soil should be used when growing an organic
container garden?
When growing an organic container garden, you should begin with 100% organic soil.
Organic soil is soil which has no man-made chemicals in it. You can purchase organic
planting soil from an organic garden supply store.
The biggest disadvantage to having an organic container garden is the lack of subsoil.
The organic soil you choose must be able to retain water, and not let your organic plants
get too wet. A good way to ensure your organic plants don't get excessively wet is to use
peat moss as an additive to your organic soil. The best type of soil mixture, to provide to
your organic container garden plants, should be comprised of all the following
ingredients: organic soil, compost (see the previous section on making your own organic
compost), composed manure, and peat moss.

What type of organic plants can you use in your organic container garden?
You can plant the same organic plants in a container garden that you could plant in a
regular organic garden. For example, you can plant any of the following; Beans,
tomatoes, peppers, lettuce, herbs, or eggplant. This, by no means, is an exhaustive list of
what can be planted; in an organic container garden. The only word of caution; the
container has to be able to hold whatever plant or vegetable you put into it. Remember, a
cucumber will still occupy the same amount of space, in a container, on your porch, as it
would a hole in the ground.
Just as you should start your regular organic garden with organic seeds, you should do the
same when growing an organic container garden. When it comes to pest control and
organic container gardening; the same methods can be used as mentioned in the previous
organic pest control section. Best of all, pest control in an organic container garden
requires much less effort.
Even if you don't have a large yard for an organic garden, you can still grow chemical
and pesticide free vegetables and plants... All you need it is an area that receives
adequate light, a sheltered area, and a container large enough to hold the organic plant of
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your choice. Thanks to organic container gardening; you can enjoy fresh vegetables year
round.

Organic Hydroponic Gardening
The best part about hydroponic organic gardening is you don't need soil to grow an
organic garden. However, this concept can be confusing. As discussed previously, part
of what makes organic gardening; organic gardening, is using organic soil. If you don't
have organic soil, how could it be an organic garden? This section will show you why
hydroponic organic gardening can be advantageous over regular organic gardens.
The key to organic hydroponic gardening is the water. The organic plants get their
nutrients from the water, not soil. Organic plants, even hydroponic ones, can't grow until
they have a solid substance to put their roots into. You can grow organic plants
hydroponically by putting them in vermiculite and perilite. A word of caution is in order:
When handling vermiculite, the utmost care must be taken. This is because vermiculite is
a form of asbestos. You can also use organic materials such as straw, cotton, plant fiber,
or any number of other organic materials.

Preparing the water for your hydroponic organic garden
Since the water is the sole source of your organic plants nutrition and not soil; your
organic plants must have nutrient rich water to feed their roots. Since the goal is to grow
an organic garden, all nutrients dissolved, in the water, must be organic. One such
nutrient commonly used in organic hydroponic gardens is what is referred to as “compost
tea.” Compost tea is created when compost is put into water. The water is infused with
the organic compost material. Once the organic compost has been fully saturated by the
water, the water is then strained. It is necessary to strain the water because any solid
compost material remaining must be removed. What's left, after the water has been
strained, is an organic, nutrient rich, water; which your organic plants will love to drink.
You can also make what is commonly referred to as manure tea. However, it can be
dangerous to make your own manure tea. There is a risk of getting bacterial
contamination on your organic hydroponic garden vegetables. You could actually
contaminate your vegetables with lethal strains of E. coli. The manure used for manure
tea should be thoroughly broken down through decomposition. You can also create
manure tea with sterilized manure. The process to make manure tea is the same as you
would use to make compost tea. Other common organic materials, which can be
combined with the water, include seaweed and fish emulsion. The benefits of using
seaweed were discussed in depth in the organic fertilizer section.
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The other advantage to hydroponically growing your organic garden is you won't waste
water. The nutrient rich water can be continuously used on your plants. In other words,
unlike a traditional organic garden, the water used is not wasted. The nutrient rich water,
used to feed your hydroponic organic garden, isn't used one time and then thrown away.
You should keep recycling the nutrient rich water to feed your plants; over and over
again.
As you can see, an organic hydroponic garden can be a more practical, viable, solution
compared to growing a regular, organic garden. It is true; you won't get the same
"earthy" experience a regular organic garden would provide. After all, there is no "earth"
to dig in. However, you will still get the same delicious, chemical free, home grown,
organic vegetables.
Hopefully, this guide has convinced you to garden organically. As discussed, not only is
it beneficial to your health; and the health of your loved ones, it will also be beneficial to
the environment. Organic gardening does not really require much more additional effort
than it takes to grow a non-organic garden. However, the benefits you get in return, for
going organic, are numerous.

Copyright 2012 (c). All Rights Reserved.

What To Do:
Wilderness Survival
Tips

What to Do – Wilderness Survival Tips

Disclaimer
DISCLAIMER: This information is provided "as is". The author, publishers and
Marketers of this information disclaim any loss or liability, either directly or indirectly as
a consequence of applying the information presented herein, or in regard to the use and
application of said information. No guarantee is given, either expressed or implied, in
regard to the merchantability, accuracy, or acceptability of the information.
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The Dangers of the Wilderness
There are many dangers in the wilderness and some of them are only tiny so we don’t
think of them. Bears and other large, dangerous animals are quite evident and usually we
are prepared to encounter and deal with them. We may even remember to keep a watch
out for snakes, but what about insects such as bees, wasps and spiders?

Dangerous insects are deadly because they know no fear. You can’t chase away a hive of
angry bees or wasps by yelling at them, or even escape by shooting them. Spiders can
crawl into clothing and remain unnoticed until they deliver their fatal bite. There are even
hidden dangers in the water that you can tread on. Certain small fish or shellfish have the
potential to deliver a nasty or even fatal sting if trodden on.

You should always wear shoes in the water and walk with sliding motion rather than
lifting your feet up and down. This will help prevent placing your feet down on any kind
of animal that may sting or bite.

There are also poisonous plants and fungi to watch out for. Plants can poison or sting by
touching the skin, by ingestion - if we eat them - or by absorption of sap into the skin.
Sometimes the sting is painful but not lethal and other times it is only lethal if we are
allergic to them. Stinging nettles often grow along riverbanks and in ferny gullies. They
are not toxic but can cause a painful sting that lasts for hours.

Never trust that what an animal eats will be all right for you to eat. While this theory is
true in general, there are some plants that are poisonous to humans that animals do eat.
Very often some parts of a plant are poisonous while others are not. For instance the fruit
may be all right while the leaves or stem could be poisonous. Other times a plant can be
poisonous during certain seasons but not in others.
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In general, you should avoid eating all mushrooms. Some are highly toxic and it’s not
worth the risk involved. Other plants such as poison ivy, poison oak, poison sumac,
trumpet vine and the rengas tree cause contact dermatitis. If you touch any of these, wash
the affected area with cold water and soap. If you have none, wipe it repeatedly with dirt
to remove the oil. But if blisters come up, keep the area clean or dirt could infect them.

Copyright © 2008.
All Rights Reserved Worldwide.

4

What to Do Before Planning a Wilderness Trek
Before planning a wilderness trek, be sure and educate yourself and those going with you
on all the dangers you are likely to meet. This means being able to identify all harmful
and poisonous plants and fungi. Teach children to never handle fungi as they can then
touch their mouths with contaminated hands and be poisoned that way.

You should find out if there is any antidote to the poisons in common plants and how it
should be used. For instance you can make tannic acid boiling oak bark in water and
wash the affected part of contact dermatitis with this. Or you can find some jewelweed
and rub it in for relief.

You should find out what wild animals are likely to be encountered in the area you are
going to. Then you should find out what is the best way to behave should you encounter
one. In some cases you need to back off slowly and quietly; in others making a loud noise
might be the wisest thing to do.

So finding out all about the area where you are going is an essential part of your survival.
You should study maps to find out where there are streams or rivers and where they lead.
See if there are well signposted walking tracks or roads through the wilderness. Note if
there are power lines and where they are, then if you get lost you could take your
direction from these.

Train all participants in wilderness safety and survival. Make sure that they all know how
to read a compass, how to make a fire and how to find or get water if they are lost. Make
sure everyone - especially children - know how to dress for safety, how to put up a tent
and how to remain within sight and hearing of the camping area. They should also know
the safe way to light a fire and to clear the ground around it so that there is no risk of
surrounding brush catching alight.

Copyright © 2008.
All Rights Reserved Worldwide.

5

Tell them what to do if they even think they may be lost. That is, to stop and sit down
until they think about it some more, rather than keep on wandering around in an attempt
to find their way. Teach them how to look out for and recognize certain landmarks such
as a strangely shaped tree or rock. Such awareness will stand them in good stead should
the worst happen and they get lost.
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What to Do if You Are Lost Without Emergency Supplies
The first thing to do is - don’t panic! A calm head is necessary to make sure you survive.
If you think you will not be rescued before nightfall, concentrate on making a shelter of
some sort. What this is will depend on the weather and the environment. It could be a
hole dug near a sheltering rock to sleep in, or a leafy little lean-to to give more shelter
from cold.

In general, don’t camp under a tree because some trees drop branches suddenly and you
don’t want one to drop on you. Choose a low, bushy shrub instead. If there is a cold wind,
find the sheltered side of a hill or rock.

If you have no supplies whatsoever, then you need to conserve your body energy. Staying
in one place is better than trudging around to try and find your way. The further you go,
the harder it will be for anyone to find you. The more you move about the more fluid
your body will use up. If there is no sign of water then keep out of the sun and sit down in
the shadiest place you can find.

But don’t just give up. Look all about you to see if there are any signs of water, food or
anything else that might help you get to safety. A line or group of trees that look greener
than the surrounding ones could mean water. If you have trained yourself to recognize
berries and plants that are safe to eat, then look around for some of them. If you studied
the map before you left, try and estimate the correct way, taking into account east and
west.

While you are sitting, take stock of everything that you have with you. Even an old
plastic bag can be of some help. If it rains, you can make a hat from it, or use it to catch
the water running off a rock. A handkerchief can make shade for your head. A piece of
string could be useful for something. Don’t throw anything away. Even a candy wrapper
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can be used to mark your direction if you move.

If you do decide to walk a ways to see if you can find help or water, scratch arrows on
tree trunks or make arrowed signs with rocks to show where you have gone. This will
help you find your way back again and help rescuers find you.

Copyright © 2008.
All Rights Reserved Worldwide.

8

How to Survive in a Vehicle
If you get lost in the wilderness in your vehicle or it breaks down, never leave the
vehicle. In a vehicle you have shelter and water and lots more chance of being found,
since a vehicle is much easier to spot from the air than a human body. Besides, most of
your camping supplies will probably be in the vehicle.

Although your vehicle may be too hot to stay in if the weather is hot, it will still provide
shade. Move to each side where the shade is, and at midday you can crawl underneath it
if no other shade is available. A vehicle will give you a place to sleep that is relatively
safe from most animals and reptiles.

The only time you may not be safer in your vehicle is if you are in bear country and the
bears are used to getting food from a vehicle. A bear can smash its way into a vehicle
and will not hesitate to do so if it thinks to get food. But you can stay in until the bear
starts to swipe at the vehicle, and then escape out the opposite side.

Bears apart, you can get the water from the radiator to drink, but only if there is no
additive in it. The fuel - if you can siphon it out - will help you to start a fire in wet
conditions if it is diesel. Petrol should rather be left alone unless you are desperate. A
vehicle also has a horn that can be used to attract help or scare wildlife away.

If the weather is freezing, you can cut up one of the seats in your vehicle and use the
padding to cover yourself as you sleep. You may also be able to use some of it to start a
fire if everything else is sodden. Both the vinyl of the seats and the padding can be used
as extra padding inside your shirt, and you could also use the vinyl part to catch rainwater
and run it into a container. The vinyl could be used as a hat, too.

On your vehicle are mirrors. Mirrors can be used for signaling. If your vehicle has broken
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down in a forest where you are not likely to be seen by planes, then you may be able to
use the mirrors to signal for help from a forest glade. Vehicles usually contain lots of
tools and other things that can be used for survival.
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How to Build a Fire in the Wilderness
A fire in the wilderness is one of the most important things that will help you to survive.
It will keep you warm, signal for help and keep insects at bay. It can purify water if you
have a billy and it can also sterilize bandages.

To set about building a fire, you need to choose a flat area that is as dry as possible, and
make a ring of stones so the flames don’t spread. Against a rock is a good place, if there
are any. This will conserve heat and throw it forward onto you. Clear all debris from
around the fireplace so that sparks cannot ignite it.

Have your fuel supply piled up ready. There is no use starting your fire with kindling
only to have it go out whilst you are searching for more fuel. Start the fire with tinder;
that is, finely shredded bark, moss, or dry grass. Some people save and pack their dryer
lint for tinder; others prefer cotton balls covered in petroleum jelly. Paper is also good, if
you have any. You can often pull moss from trees as you walk past and stuff it into your
pocket, then you’ll have a good supply of tinder ready to go.

Kindling - small twigs and sticks that catch alight easily - is the next step after tinder.
Some small and some large sticks are needed and as the fire becomes stronger, keep
placing slightly bigger sticks on it. When it is well alight, start adding pieces of wood.

Some people like to make a small pyramid, starting with the tinder almost covered with
kindling and finished off with pieces of wood. This way, the kindling and wood get
warmed right from the first spark and so catch alight more readily.

Others like to set their fire in a star shape, with the logs of wood on the bottom. They
catch fire from the heat of the kindling on top of them and when you want a bit less heat
in the fire, all you need to do is pull them out a bit. If you want to stoke the fire up, push
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them in.

If you must build a fire and the ground is wet or covered with snow, then build a platform
of thick, green sticks or rocks. But never take river rocks to put around or under your fire.
River rocks tend to explode when they get hot. This will both ruin your fire and give you
a fright. Flying rock can also pose a health hazard.
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How to Prepare a Shelter in the Wilderness
When you are out in the wilderness a shelter is usually necessary for protection against
the elements. What sort of shelter you make will depend on what materials are available.
If you have bushes and branches available, you can make a lean-to or tepee style shelter.

To do this, tie three longer sticks together at one end and spread out the other ends so that
it forms a tepee. Push the bottoms into the ground and anchor them with some large
rocks, if you can. Place layers of thick, bushy branches right around the base and more
around the top, interlacing them together so they form a fairly stable wall.

If you have nothing to tie them together with, look around for a horizontal branch or
better still a low rock, rock face or bank that you can lay the sticks up against in a sloping
position. Dig them a little way into the ground, to stop them slipping with the weight of
additional material. Keep on layering more branches over the first ones until you have a
thick barrier.

If there are no branches, you may be able to do a similar construction using a plastic
garbage bag, wide pieces of bark, or a coat, if the weather is hot. If the days are warm but
the nights cool and you have no branches, dig or scrape a hole to lie in and cover yourself
over with leaves, grass or even dirt, for warmth.

Make sure you choose a flat, dry area for your shelter, not too close to a river in case of
floods. In some cases, there can be a flood without any rain falling in your area. If there
are mountains nearby, a storm up there could flood ravines that will send a torrent
rushing down your nearby stream.

If you are in snow don’t despair; snow is a great insulator. The easiest and quickest way
to create a shelter in snow is to push your way into a snow bank and make hole big
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enough to sit in. Do this on the sheltered side so that wind doesn’t drive straight into your
shelter. You may also be able to dig straight down to form a hole big enough to stand or
crouch in, heaping the snow up over your head in a roof, so that you can still see out. Or
cover the hole with a piece of plastic, ensuring that there is enough gap left for oxygen.
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How to Help Rescuers Find You
If you are lost in the wilderness and you know that there will be a search for you, there
are several things you can do to make the task of your rescuers a little easier. Even if you
think there will be no one looking for you, you can often alert people to your predicament
by signaling.

See if you have any shiny object with you. It could be a belt buckle, a mirror, a piece of
glass or a soft drink can. In fact, anything that can reflect the sun will do. A shining
object can attract people or pilots of airplanes flying overhead. When this shining object
also signals three long and three short flashes, they will know for sure that someone is in
need of help.

It may be difficult to know whether your flashes are long or short, but if you keep on
trying and flashing in series of threes, then that is known as a distress signal. Likewise, if
you light three fires either in a triangle or a straight line with about 100 feet between
them, then this will be seen as a distress signal.

You may think that fire will only be seen at night, but there is the smoke factor to help
you. Placing green or damp fuel on the fires will cause a great deal of smoke that will rise
up and be quite noticeable from a long distance.

If you can’t light a fire, then you can find a place that is cleared and so visible to anyone
flying overhead and make a signal with rocks and logs. Three rocks followed by three
straight logs followed by three more rocks will send out an SOS signal to any who sees it.
If there are no logs, then place several rocks close together to get the ‘dash’ effect.

If you are in the desert or beach, then you can draw the dots and dashes in the sand or
even the word ‘help’ to alert people to your need. The letters need to be really big. Watch
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for the tide washing it out, though. If you are amongst trees, you may be able to tie a
handkerchief or scarf to the end of a long pole and prop it up so it is visible through the
treetops.

It is a wise move to take a whistle with you into the wilderness. The sound of a whistle
travels much further than a voice calling for help. If you also whistle the standard SOS
distress signal of three short and three long whistles, then whoever hears is will know you
are in trouble.
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Survival Tips for Winter Weather
What you need to do to survive winter weather in the wilderness will depend on exactly
what sort of weather it is and where you are. Snow survival techniques are different to
cold rain survival techniques. But the approach to both is to stay as warm as possible to
prevent hypothermia developing. To do this you need warmth, and to get warmth you
need shelter and if possible, fire. Food will also provide a certain amount of warmth, but
on its own it may not be enough. It depends on the temperature range.

If you cannot build a fire for warmth, think of ways in which you can insulate your
clothing. Tuck your shirt or jacket into your trousers and your trousers into your socks.
Gather handfuls of dead leaves and debris and stuff them inside your clothes to provide
more insulation. Make sure there are no ants amongst the debris! If your sleeves are loose
at the wrist it will let warmth out, so tie them close with strips of your handkerchief or
pleat them and tuck the ends in. Button that shirt right to the top.

Nights are the coldest, so if you must go fireless, dig a trench to lie in and cover yourself
with debris such as leaves, grass, ferns or dirt. But if the ground is saturated, this will not
be a good idea. Slightly damp it will work, because it will shelter you from a prevailing
wind and help to keep your body heat from escaping.

Think in survival mode when in the wilderness. If you must cross a stream or river and
there is the slightest chance of falling in, then don’t do it until morning. This will give
wet clothes a chance to dry through the day. Even if you are only likely to get wet feet,
don’t do it. Wet feet will make you very cold, and you don’t want to lose those toes to
frostbite if you can prevent it.

Find the warmest place you can to bunker down. Use rocks, trees, banks or hills to shelter
from wind. If you cannot make a shelter, crouching down with your arms around your
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knees is the warmest position. Never shelter under a tree during a storm; instead, crouch
down so you are not the highest thing on the landscape. If there is a dip in the ground, get
into that.

Avoid doing something that will cause you to sweat. Sweating will make your clothes
damp and increase the cold factor. When temperatures are at freezing or just above, is the
easiest time to get wet from sweat.

It is also important to keep your body fluids up. If you are dehydrated, your body
temperature will drop.
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Survival Tips for Summer Weather
You may think it much easier to survive the wilderness in summer weather, but it
depends on just how hot it is and whether you have any water. Humans can’t go much
more than two days without water in very hot weather, so the first thing to do is look for
water. If you have some with you, make it last by taking small sips every time you feel
thirsty; don’t guzzle the lot in one go.

To find water, go downhill. Look for a line of trees that are greener than the surrounding
ones. They will be growing near water. Even if your searching leads you to a gully that
appears waterless, you may be able to find some if you dig.

Of course, you are not likely to be carrying a shovel with you, but you may be able to dig
with the aid of a rock or stick. Choose the dampest looking spot, but not directly under a
tree due to those big roots that you may come across. Rocks and sticks are no match for a
tough root.

If all your searches for water fail, you may be able to harvest water either from a plant or
from dew or rain. This is easiest if you have a plastic bag of some kind with you. Dig a
hole and fill it with green vegetation. Set a cup or tin in the middle, making sure it cannot
fall over. Cover the hole with the plastic, anchoring it firmly with rocks around the
perimeter. Place a small stone in the center, directly over the cup. The heat will produce
moisture from those green plants and it will rise, condense on the underside of the plastic
and drip down into the cup.

If it is raining or the nights are dewy, you can do a similar thing, but catch the dew or rain
on the top of the plastic. There is no need for the green vegetation in the hole in this case.
The water can be caught on the plastic and sipped or licked straight from the surface. Or
if you have that tin or mug, you can set it under the plastic and allow the water to run
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down into it. You’ll need to have a small hole where the pebble is.

Keeping as cool as possible is the next most important thing. Make a hat out of a
neckerchief, or hang your shirt over your head. Use a bushy branch as a parasol. Remain
in shaded areas, such as shade from rocks or banks as much as possible. Keep light
clothing on so you don’t get sun burnt. If you are near a stream, wet your clothes to keep
yourself cool, but make sure they have time to dry before nightfall, when it can be cold.
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What to Wear When Hiking in the Wilderness
The right kind of clothing is important when you go hiking in the wilderness. Having
proper clothing can make the difference between enjoying yourself and getting into a
great deal of trouble. If the country you intend to hike through is bushy and scrubby, with
no walking tracks, then you will certainly need leg protection; so long trousers are the
best.

If the weather is hot, cotton trousers will be the best to keep you cool, but if it is cool or
cold, then chose something with wool in it. Wool stays warm even when it gets damp,
while cotton becomes cold and clammy against the skin. Wear a long sleeved shirt to
prevent sunburn, insect stings and possible contact dermatitis should you brush against a
poisonous plant. Your shirt should have a collar - it will protect you against insect bites,
sunburn and cooler weather. The cuffs should fit snugly around your wrists.

Always take an extra jacket in case of sudden temperature changes. If you know that the
weather may change to cold before you are through, take a pair of woolen long johns in
your pack. They could save your life.

Strong boots are another necessity when hiking in the wilderness. Hiking boots that are
recommended by experts are what you need. These will likely be made of leather, have
ankle guards and strong grips on the soles so you don’t slip on rocky terrain. Your laces
should be new so there is no likelihood of them breaking. Socks should be of wool and
extend up to the calf. Thick socks will help prevent blisters.

Always wear new hiking boots around the house and garden for some time before you
start off on your hike. This will ensure that they are a good fit and comfortable enough so
that blisters are not likely.
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A hat or cap is another necessity. A cap will not stop your ears from getting sunburn, but
it will protect your face and help shade your eyes. A floppy hat will protect your ears and
not blow off like one with a stiff brim will. Hats should have a chin cord to help them
stay on in windy weather.

Underwear is just as important as outerwear. Again, if cold changes are possible wear
garments with a wool or polyester element. If it gets really hot you can always strip a vest
off. Clothes with plenty of big pockets are best. In these you can stow all sorts of things
that will provide safety and security on your hiking trip.
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What Emergency Supplies You Should Carry
No one likes to think that there will be an emergency on their wilderness trip, but
accidents do happen and if you are prepared, then you will certainly minimize danger and
injury if you are prepared. At the very least, you should carry waterproof matches in a
buttoned pocket, so they cannot be lost or forgotten. With matches you can light a fire for
warmth, to provide safety from animals at night and signal for help.

Water is another essential. As well as a full water bottle, a collapsible mug may be a very
handy thing to have. A plastic garbage bag is almost weightless and will take up little
room. It can become a raincoat, tent, wind jacket and water catcher. It can also be waved
to attract attention.

Some experts regard a knife as the most essential thing to have in the wilderness. You
can certainly use it for a variety of tasks, from killing and skinning an animal, to gutting
and scaling a fish. From getting slivers of dry bark to start your fire, to sharpening a stick
to make a spear to catch that fish!

Snack bars are also a good part of the emergency supply kit. They are light to carry,
nutritious and will give you the energy to carry on if your food supply runs out. You can
choose between granola, dried fruits or jerky - or take a mix of all. First aid supplies are
also necessary. Antiseptic cream that also doubles as a sting soother is good; basic
bandages and even a sling for an injured arm would be handy, too. Sunscreen with an
insect repellent is good. If you need ongoing medication, take more than you need in case
of being delayed or lost.

A flashlight is another emergency tool. If you have one that does not depend on batteries,
that is good, but you can actually light a fire with a battery driven flashlight if you need
to. You need to break the bulb to do it, so make sure the fire is more important than the
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light. Or make sure you take spare bulbs.

To light a fire with your flashlight, you also need some fine steel wool, so you could say
that is also a necessity for your emergency pack. Break the bulb and hold the two
elements so that they touch the steel wool. Press the On switch and the steel wool should
soon start to glow red. With this heat you will be able to set fire to your prepared tinder.
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Best Food and Water Supplies to Bring
The best food supplies to bring on your wilderness trip are those that are light to carry are
nutritious with a high calorie count and will not spoil. In other words, your gourmet
frozen dinners are not the best choice. Anything that needs a great deal of preparation is
not a good choice.

In the days of the Wild West, people survived for weeks on jerky, so while you may not
like the taste, it will at least give you the strength to keep going - and it won’t weigh you
down with bulk. You can make muesli with uncooked oats, dried fruits, salted peanuts,
powdered milk and sugar. It can be eaten dry, or wet with cold or hot water. It is also
light to carry and if packed in several small packages, will fit into all those small crevices
in your backpack.

Condensed milk is good to have along. It will give you energy and is excellent for those
suffering from hypothermia. You can add coffee powder to it if you can’t do without your
caffeine boost. Then it can be packed into refillable toothpaste tubes for a trail snack or
kept to squeeze into that hot mug of water when you make camp.

Biltong can be made by slicing beef or venison steaks into thin strips and soaking them in
a mixture of coarse salt, pepper and ground coriander. Layer the meat strips alternately
with the salt etc, and let it all soak in the refrigerator; repack to place the top layers on the
bottom every eight hours, then hang to dry for a few days in a cool dry place. Use fans to
aid the drying process. It should be vacuum-packed into plastic bags when dry.

Water that you take with you on a camping trip should be purified before you leave
home. To do this, boil it for ten minutes then cool and keep in the refrigerator until you
leave. Or you can buy bottled water that is already pure.

Copyright © 2008.
All Rights Reserved Worldwide.

25

If you use water from rivers or lakes the water should by purified by boiling or by the
addition of water purification tablets. You can also use 5 or ten drops of two percent
tincture of iodine to one canteen of water, depending on whether it is cloudy or not. The
cloudier it is, the more iodine should be used. Let it stand for thirty minutes before you
drink it.

Untreated water can be the source of many nasty diseases such as dysentery, cholera or
typhoid. Parasites from untreated water can live in the human body and make you very
ill.
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How to Find Food and Water if You Don’t Have Any
Water is certainly necessary for survival of the human species, but shelter is probably
even more necessary. Once you have your shelter built, it is then essential to turn your
attention to finding water. Sometimes, a hidden water supply such as a waterhole can be
found by taking notice of insects and animal tracks.

Everything needs water to survive, so look carefully around to see if you can spot some
insects such as dragonflies and bees. These are big enough to see as they fly, so keep a
watch on which way they go. If they seem to be disappearing in one direction more than
another, it could be that they are heading to water.

Likewise, if you see an animal track in the grass - not a single paw print, but a welldefined track through the grass or undergrowth - it is most likely leading to water. Water
will most often be found down in gullies rather than high on the hillside. To find water
you can often dig a hole in a dry creek bed or damp gully.

You can stuff green vegetation into a plastic bag and seal the top, then leave it out in the
sun to get water. Even licking dew off leaves will help if you are thirsty enough. Just
make sure the leaves are not from one of the poisonous trees.

Food can come from vegetation, insects or animals. Avoid those that insects and reptiles
that have stings or poisonous bites, are brightly colored or are hairy - e.g. hairy
caterpillars. Worms can be dropped into a mug of clean water if you have some to spare,
that way they purge themselves and can be eaten raw.

Other insects can be found under rotten logs or even a termite’s nest can be hacked into.
Ants can be eaten after being killed and boiled. Some taste sweet as they store honey in
their abdomens. Slugs and snails can be eaten, as can limpets off rocks near the sea.
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Shrimps and crayfish can be found - more easily at night - and eaten after cooking them
up.

If you are proficient at setting snares, small animals can often be caught. You would need
a knife to kill and gut them, but with no knife and if you are desperate, they can be killed
by whacking the head against a rock; the skin or fur can be burned off if you have a fire.
Many things can be done in the name of survival that would probably turn you sick to
think of doing when food is plentiful.
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How to Treat Minor Injuries in the Wilderness
Treatment of minor injuries is the same whether you are in the wilderness or at home.
What may differ is the availability of certain medication, professional help if needed, and
home comforts such as a comfy place to rest and that good old cup of tea.

If an ankle is sprained it is still necessary to follow the RICE procedure; Rest, Ice,
Compression and Elevation. Make the injured party lie down in a comfortable position
and elevate the ankle using your backpacks. You won’t have ice, but cool water or a cool
mudpack will help. But if the skin is broken, don’t use mud, as infection is likely to
occur.

Wet some article of clothing that you won’t need and use that to bind the injured ankle. It
can be a sock, a scarf or even your vest. Of course if you have a first-aid kit, so much the
better, you can use the bandages in that and wet them to keep the limb cool. When
bandaging, don’t tie it too tightly or you may impair the circulation.

If the sprain is very bad, you may need to rest it overnight. If you cannot do this, you may
be able to cut walking sticks. Crutches can sometimes be cut from y-shaped sticks. If you
do have to spend a night in the wilderness when you are unprepared, making a shelter
should be your first priority.

If the injury is a bleeding one, squeeze the sides together until the bleeding stops. A firm
bandage will keep things together until you reach help. If there is much blood loss,
elevate the injured part above the heart to help stop bleeding. Rest and reassurance will
help to alleviate shock.

Keeping the victim warm is also needful. If the injured party sees that you are calm and
in control of the situation, they will be less likely to develop that nasty side-effect -
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shock, which in some cases can cause worse harm than the original injury.

Stings can often be soothed with tannic acid. To make this you boil up some pieces of
oak bark in your billy. Use the cooled solution to bathe the sting with. If it is a bee sting,
remove the sting from the flesh by gently scraping your thumb over it. Cool mud also
provides relief from stings. Jewelweed crushed and rubbed on stings and contact
dermatitis (from brushing against poison ivy and such plants) is also a good bush remedy.
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How to Face Your Fear if You Are Lost in the Wilderness
The best way to face that fear when you get lost in the wilderness is to do something
constructive that you know will help in your survival. The first thing to do is STOP.
Don’t rush about looking for the way out; you’ll most likely get even more lost and you
risk injury if you are in panic mode. Getting lost does not mean you are going to die.
Getting lost and allowing yourself to panic could well mean just that.

The first thing you need to do is take stock of your situation. Decide if anyone is likely to
be looking for you any time soon. If they are, then all you need to do is make a shelter so
that you can spend the night more safely. If you know that help is not likely, then you
need to take stock of where you are and what terrain is around you - and what you have
in your pockets.

If you know that you are in a small wilderness, then hiking through and out of it may be
possible.
If you do decide to try and hike out, wait until first light to do so if it is getting late. It is
more important to make a shelter while you still have sufficient light to do so.

See what you have with you and think about what use it will be. Do you have anything
shiny with which to signal for help or light a fire? Anything to collect or make water
with, like a plastic bag or a bottle? Try and remember what you know about survival
skills. You must surely have read something about it, even in a novel or newspaper. In
fact, you should have studied it before coming!

If you know that eventually someone will come looking for you, then staying put and
practicing your survival skills is the best thing for you to do. Make a shelter using
whatever is available. Logs, rocks, bushes and leaf debris can all help to keep you warm.
If you need to find a better place to shelter in, don’t go too far looking for it, but use what
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is available.

Don’t let your imagination get the better of you. People have survived quite well, lost in
the wilderness; you will too. Allowing fear and panic to overcome you will prevent you
thinking about more necessary things like how to survive.

If you feel that your fear may swamp you, pretend to yourself that this is just a game.
Make your shelter as best you can, but talk to yourself in reassuring words. It is much
better to hear words such as, I can do this, I will survive, rather than Help, I’m going to
die out here.
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Introduction
So you want to start your very own garden but don't know exactly where to start? There are many
different ways that you can start creating your own garden even if you don't know that first thing to
gardening. One of the best forms of gardening that has become very popular nowadays is container
gardening.

For people that do not own a tiller or don't have the extra space on their property to create a garden, this
has become an instant solution to still be able to grow your own herbs and vegetables. Some find this
technique of gardening more beneficial to their plant growing efforts as well.

Although this is a simpler way to start gardening on your own, there are a few things that you will still
need to keep in mind in order to ensure that you reach gardening success using containers. As with an
type of garden, the success of growing your herbs and vegetables depends on how much light the plant
will receive as well as what type of soils to use within your containers.

One great advantage you have to setting up your own container garden is that you can move the plants
easily and test how much light the plant needs or doesn't need and adjust it accordingly. However, the
biggest advantage to using containers versus your typical garden is that you will come out a great deal
cheaper by using this particular method.

Many people don't own acres upon acres of land to setup their own garden and find this method to be a
great solution for small spaces and having the convenience of placing your herbs and vegetables in
convenient locations such as a patio or front porch.

There are many different things that need be looked at if you are deciding to create your very own
“container garden.” In this special report we will be going over all of these many different aspects
when it comes to container gardening including the best soils to use in your containers, different plants
and herbs that can be successfully planted and grown in a container, as well as the benefits to using
container gardening versus your traditional outdoor garden, just to name a few topics.

Before you know it you will have your very own container garden growing your very own homegrown
vegetables in no time! And the best part is you didn't have to take up as much space as you would with
your average garden! So let's not waste anymore time and get started on everything that you need to
know to create your own successful container garden!

Finding The Right Container
Okay, so you are ready to start your very own container garden and the first thing you will need to do is
of course find out what type of containers you are going to use for your container garden. There are
many different types of containers that you can use and should be looked at when selecting a container
for your plants. You can literally get creative at this point and use many different objects as containers
such as an old boot or an ancient urn.

The main thing you need to take in consideration when choosing a container to store your plants in is
making sure that it drains well. If your container does not drain well then the roots will rot due to the
soggy wet soil. You also want to make sure your choose a container that won't allow your plant to get
too hot while sitting in the sun.

If the containers you choose to use doesn't have an adequate source for drainage then you can always
create your own drainage holes in the container. Drilling one hole is sufficient just make sure that the
hole is a decent sized hole to ensure you get the proper drainage you need.

There are also ways around drilling and punching holes into your container. If the container you have
chosen to use is a container that you don't want to necessarily create holes in then you can always plant
your plants in another container that will fit inside your container that you want to use. This way you
can still use the container you want and still give your plants the adequate drainage they need to live.

You also need to keep in mind the importance of selecting a container that is the right size for your
growing plant. A lot of people don't think about this aspect of container gardening and believe it or not,
this does play a big role in whether or not your plant grows the proper way. If you choose a container
that is too small for the plant then the plant will become root bound and in turn the soil will not be able
to hold moisture when you apply water to your plant.

A plant that is dried out or wilted will not create you the results you want, so it is very important that
you select a container that will allow your plant space to grow as well as room to give your plant the
water and moisture it needs to live and grow productively. A great tip to remember when selecting a
container for your plants is choosing a container that is in proportion to the size of a full grown plant.

Many container gardeners have found that using a container that is one third as tall as the plant is often
the best way to select your plant. Make sure that you are measuring from the very bottom of the pot
where your soil line begins to the highest leaf of your plant and then select your container accordingly.

You also want to make sure that the container you select is not too large as well. Using a container that
is larger than the plant can sometimes make your plants devote all of their energy to root development
and not the actual plant growing process. Shallow rooted plants such as peppers, herbs, and lettuce

need a container at least 6 inches in diameter as well as a 8 inch soil depth. However, when it comes to
growing tomatoes, certain beans, perennials, and cucumbers a larger container may be your best bet.
For plants such as these you want to use a large bushel basket or a large whisky barrell, which is what
most container gardeners have found to be very successful in the growth of those particular plants.

There are many different types of containers that you can select and come in all different types of
shapes, sizes, and materials. For whatever type of container you select you want to make sure that you
keep all of these aspects in mind to create a container gardening success and not a waste of time and
money.

So make sure you plan accordingly and find the right containers for your plants. Let's take a look at
some different types of containers that can be used and that will help you when it comes to selecting
the right container for you and your plant.

Plastic Containers – Selecting a plastic container is by far the most inexpensive container to use for
your plants. If appearance is not a priority to you when it comes to container gardening or if you are
growing a plant that will grow to cover the pot itself then using a plastic container is a great option.
One of the great benefits to choosing a plastic container is that they are durable and hold moisture very
well.

Plastic containers are also very lightweight which makes it easier to move from space to space. One
thing you do need to keep in ind when selecting a plastic container to store your plants in is that you
don't choose a dark colored container if you are going to be storing your garden in a sunny location.
Darker colors absorb more heat and will cause your plants to get very hot which can often damage
roots. Using lighter colored containers keep the plants and roots cool and reflect heat.

So if you are looking for an inexpensive, durable, and light weight container to plant your herbs and
vegetables in then choosing a plastic container might be just the right container for you and your
garden.

Wood Containers – This is one of the most natural and practical containers to use for your container
garden. Wood containers not only look great but they also hold water very well also. Wooden
containers can also be very lightweight which will make it easier to move and shift around your garden.

When you are selecting a wood container you want to make sure that you are choosing a wood
container that are rot-resistant woods such as redwood or cedar wood. You want to also make sure that
you check the container to make sure that they are constructed in highest of quality because wood will
shrink and expand as well in time.

You can also choose to use wooden containers made of soft wood or pine. However, you want to make
sure that if you purchase a soft wood or pine container that you paint it with a non-toxic paint or stain

to help prevent future rotting. Although you can purchase a wooden container fairly inexpensive, you
can also construct your very own with scrap wood and some nails. There or tons of designs and
creative ideas that can be found online and in gardening guides that will show you step by step the
entire construction process.

Many container gardeners opt in to selecting the wood containers for their plants because of the natural
look they give your garden and can be used when creating your very own container garden.

Concrete Containers - The great thing about using concrete containers for you garden is that they
give your plants good insulation which can protect tender roots by providing them with the right soil
environment. The fall back to using concrete containers is that they are very heavy so it makes it
harder to make them as mobile as you would like.

However many of your larger plants need this type of heavy construction because it provides your plant
with the support it needs. If you are keeping your plants in a public or more exposed area then this can
also give you an advantage. Your plants will less likely fall victim to theft by others because of the
heavy container the plant is stored in. Although it may sound crazy that someone would steal a plant it
does happen and frequently.

Another great thing about using concrete planters is that they can be left outside in the winter without
any harm to the container which is a great advantage to ensuring that your plants are productive.
Concrete containers come in various shapes, sizes, and colors and can even be created yourself with the
right amount of materials and designs.

So if you are thinking about growing larger plants that need that much needed support then purchasing
concrete containers may be your best bet when creating your container garden.

Terra – Cotta – These type of containers are made up of clay as well as rich in iron. Terra-Cotta
containers are also available in a variety of shapes, colors, and sizes. Terra – Cotta containers also have
a very earthy look to them which will enhance the true beauty of your plant.

Terra-Cotta containers also give your plant the ability to breathe which in turn keeps the soil that is in
the container cool and alleviates access moisture away from your plant's roots. This is all around a
healthy environment for you plant and an excellent container to go with to ensure that your plants are
productive.

The only downfall to terra-cotta containers are that they are very fragile and if left in cold conditions
can even crack. This type of container can also dry out very quickly especially in sunny areas. Many
container gardeners choose a terra-cotta container that is glazed because they tend to hold more water
and are quite a bit more effective in the success and growth of your plant.

Fiberglass Containers – Another type of gardening container you can use is a fiberglass gardening
container. A fiberglass container is very lightweight and can be found in various different designs.
Fiberglass containers are very effective because they keep excess moisture from reaching your plants
roots.

Fiberglass containers can also be very inexpensive, some of which can be redecorated to create a
unique container the will be a great addition to your growing garden.

Metal Containers – this is another great and inexpensive container that you can purchase to store your
cherished plants. You can find all different types of designs, sizes, and colors to correlate with your
entire garden theme. The only downfall to purchasing metal containers are that they heat up quickly
and also conducts cold within the container.

Hanging Containers and Window Containers – Hanging containers and window containers are also a
great option to consider when deciding on what types of containers to use for your plants. The great
thing about hanging containers and window containers is that they add a curb appeal to the scenery.
Not only can your plants receive an adequate amount of water and sunlight but they can also give your
surrounding area a beautiful look.

There are many different types of hanging and window containers such as hanging baskets, wrought
iron baskets, clay and mud baskets, as well as clay and mud window containers. Both hanging and
window containers can be found in different designs, colors, and sizes and would be a great addition to
your growing garden and an added look to your outdoor surroundings.

As you can see there are many different types of gardening containers that you can select from to start
growing the garden you have always dreamed of. Be sure to check around and research to find out
which container is going to work out best for you and your plants. Keep in mind that you can create
your own containers as well with the right amount of knowledge and materials. Creating your own
gardening containers gives you the ability to create plant containers to your preference or likings.

After you have selected the right gardening containers for your plants your next step is finding the right
soil to put into your containers to ensure that your plant grows healthy, rapidly, effectively, and
beautifully! So let's take a look at the different types of potting soils and specifics that you need to
know when creating your own container garden.

What Type Of Soil To Use In Your Gardening Container
So, now that you have your gardening containers, it's now time to get the right soil for your gardening
containers to ensure that your plants grow healthy and productive. Although many of your store bought
soils will do, you can also choose to mix and blend various different types of soils to provide your plant
with the right mixture for virtually any type of plant you choose to place in a container.

There are many different benefits to using a particular type of soil in your gardening containers. Let's
take a look at the different types of soils that you can choose from as well as the benefits they have for
your growing plants.

All-Purpose Soil – this type of soil is a sterilized mixture of both perlite or sand and peat moss.
Normally this is used for trees and shrubs but is also very beneficial to container plants. This type of
soil can also be used long term and is commonly referred to as loam-based potting soil.

One of the main advantages to using all-purpose soil is that is full of good nutrients and is very helpful
in holding water better than your average potting mix. However, brand names also play a big role in
the success of your plant growing efforts. So make sure that you do your research to find out what
types of all-purpose soils are best if you decide to use an all-purpose soil for your gardening containers.

Peat-Based Soil – This type of soil contains a mixture of sphagnum peat moss, perlite or sand. Perlite
is lightweight, sterile, and is made from volcanic materials. The best thing about perlite is that it helps
with ventilation in potting soil mixtures. Peat-based soil also contains dried manure, vermiculite, and
compost which are all soil additives.

You want to make sure that you keep this type of soil damp because this type of soil will dry out very
quickly. After the peat-based soil mix has dried out it is very hard to get it back to the condition it
needs to be in. One of the biggest advantages to using peat-based soil is that it is lightweight, fairly
inexpensive, sterile, and easy to use.

However, this type of soil will dry out quicker than other types of soil mostly because the soil itself
contains a very low nutrient levels. Although this won't be a factor when it comes to the production
and success of your plant growth, you want to make sure that you store all unused potting soil in a cool
and dark place to ensure that the soil doesn't dry out before you use it on your next plant container.

Coir-Based Soil – this type of soil is also very inexpensive, lightweight, and is ideally used used for
hanging plants and window planters. This particular soil can come in two different forms, loose potting
mix or in blocks. Coir-based soil is primarily made up of shredded coconut husks.

Coir itself contains no nutrients itself so other types of potting soil is mixed in as well to provide
nutrients for you plant through the soil.

There are however some downfalls to using coir-based soils such as you can not use this type of soil is
not to used on permanent plants and can dry out very quickly. When using this type of soil you want to
make sure that you water the plant and soil regularly or you will find your plant dried out, your soil
dried out, and a waste of time and efforts.

Peat-Free Soil – this is by far one of the top soils used today by consumer for their gardening
containers. The main reason consumers prefer to purchase peat-free soil versus other types of soils is
because it is made environmentally friendly. Peat-free soil is mainly created by from recycled
household waste and retains a dark rich color.

There are many advantages to using this type of soil. Peat- free soil is very fine and has an ample
amount of nutrients as well as keeps excess moisture from your plants roots. Another great thing about
peat-free soil is that its heat treated which in turn will kill any pests, weeds, and other types of diseases.

The only downfall to this type of soil is that some types of plants will work with the soil while others
will not. That's why it's very important that you research the type of plant that you are placing in your
gardening container to make sure that this type of soil is alright and will work for your particular plant.

Well-Drained Soil and Water-Retentive Soil – Well-drained soil is a sterilized soil that has a
combination of peat moss, leaf molds, grit, sand, and soil. Most commonly woodland and alpine types
plants need this type of soil to be productive. This is a slightly drier soil to use but has many benefits
for various types of plants.

Water -retentive soil is a type of soil is a mix of all-purpose soil and a combination of water retentive
crystals and ingredients that can be used on many different types of plants. This is a great way to
ensure that your plant receives the nutrients that it needs from the soil as well as the ingredients within
the entire mix.

Cacti Soil – This type of soil is specifically for cacti plants. Cacti sole is a combination of ground
limestone, gravel, sterilized soil, vermiculite, and sand. You can also use this type of soil for succulents
as well and gives the plant the right combinations to give you a productive and healthy plant in the end.

Acidic Soil – This type of soil is a combination of all-purpose soil, peat moss, ground pine or fir bark.
This is a great soil for specific plants such as azaleas. Although it may sound crazy to give your plant
any form of acid for fear of the plant dying, however the type of acid used within this type of soil is
very mild and actually improves the strength and healthiness of certain plants.

Recipes For Homemade Potting Soil
So, you really want to gain a green thumb and a knowledge about gardening? Why not create your
very own soil with all the ingredients that you need for your specific plant or plants? Not sure where to
look? Here are a few of the top soil recipes that will give your plants the nutrients they need and the
know-how when it comes to preparing a soil that will be beneficial for the growth of your plant... from
your very own hands.
Basic Potting Mix - One of the best basic potting mixes contain 3 parts peat moss or coir and one part
perlite. For ever 1 gallon of mix you create you want to add 1 tablespoon of ground limestone. You
want to make sure that you wear a dusk mask when you are mixing these components because they do
happen to be very dusty and can be very unhealthy for you to inhale and handle. After you have your
lime mixed in well with your other soil components you may want to add warm or hot water to
continue mixing.
It is better to have a moist mixture and makes it easier to mix all of your components as well. You do
want to be careful about how much water you use and that you don't over do it because the peat moss
does absorb water rapidly. This basic potting mix can be used for most any plants with the exception of
cacti, orchids, and carnivorous plants. All of these types of plants will need additional ingredients
added to ensure their health and productivity.
Amendment Recipe – In this recipe you can grab your ingredients by the handfuls or with a scoop.
You want to keep the same amounts for each handful. For this soil you will need 1 part greensand, 1
part cottonseed or blood meal, 1 part compost, 1 part sulpomag, 1 part bone meal, and 1 part dried
worm castings. Each of these ingredients serve a specific purpose within the soil.
The greensand ingredient provides the plant with more potassium and iron, the cotton seed or blood
meal provide the plant with nitrogen, both the compost and dried worm castings provide the plant with
nutrients and micro nutrients, the sulpomag provides your plants with sulfur, magnesium, and
potassium, and the bone meal provides your plants with calcium and phosphorous.
After you have created your mixture of all of the above ingredients you then want to add anywhere
from 4-7 tablespoons of the mixture to basic soil-less potting mix. This is an organic mix and will give
all the nutrients to your plant that it needs.
This particular mixture will also not burn out your plants like some soil products can do. The actual
potassium in the mixture will help your plant or plants fight off any diseases that they can contract.
The extra potassium will also help your plants tolerate cold temperatures.

In some cases using cottonseed meal or blood meal will cause a harmless mold growth that can be
found on the surface of your soil. However you can control the appearance of mod on your soil by
sprinkling a little cinnamon on the top portion of the soil.
All of the ingredients in the above potting soil recipes can be found at your local co-op store, gardening
supply store, and sometimes even plant nurseries will carry these specific items. Check around and
once you have all of your ingredients you are ready to create your very own potting soil for your
gardening container plants.
You also want to make sure that you keep your unused potting soil moist. Soil can be very hard in
some cases to keep moist and will dry out very easily. Adding water to your soil frequently will
alleviate dryness and will save you from having to buy the ingredients as often.
You also always want to take caution when it comes to creating your own potting soil. Some of the
ingredients can be very harmful if ingested as well as inhaled. So make sure that you have the proper
equipment to prevent you from any harmful exposure from the ingredients within either of the recipes.
Proper equipment is safety eye wear, dust masks, gardening gloves and shovels or scopes to alleviate
your hands from being exposed as well.
These recipes work for most plants however it is a wise idea to check and research to find out if the
particular plant that you are planting in your gardening container will not receive any harm from these
ingredients.
Your best bet is to test your soil with one plant to make sure that you have the exact measurements
correct for that particular plant. As long as you follow the above instructions then you should be okay
with most plants, however it never hurts to be on the safe side to make sure that your plant survives and
grows to be a healthy and productive plant.
So now that you know your basics when it comes to choosing the right soil for your gardening
container plant, you are now ready to choose which soil you want to use. After you have selected or
created your own soil, your next step is to of course start planting your plants in your gardening
containers.
In the next chapter we will be going over the best type of plants, vegetables, and herbs to grow in your
gardening containers. See you in the next chapter!

The Best Plants for Gardening Containers
You can plant pretty much anything you want in gardening containers when it comes to vegetables,
flowers, and herbs... but which ones work the best? Keep in mind that with many of the plants
described in this chapter, you will need to make sure that you purchase a big enough container for them
to grow. You can never buy a container that is too big! So let's take a look at some of the easiest plants
to grow in your gardening containers.
Let's first start of f with the best vegetables:
Carrots – this is a very popular vegetable to grow in a gardening container because they require little
attention while they grow. Simply purchase carrot seeds, create a couple of holes in your gardening
containers about an inch deep, and then plant a couple seeds inside each of the holes. Keep the plant
watered until the carrots reach maturity.
Once they bud and reach maturity you don't want to use as much water. In some cases once carrots
reach maturity they grow at a more rapid rate with a drier soil surface. Before you know it you will
have your very own homegrown carrots that the entire household will love!
Radishes - one of the best things about planting radishes are that they are virtually pest free. You want
to make sure that you place your radish plant in a sunny spot because radishes love light. Simply
purchase some radish seeds and sow the seed thinly into your gardening container a half inch below the
surface of your soil.
You want to make sure that if you are creating multiple plants within one container that you space your
holes at least one inch apart from each other. You want to make sure that you water your soil
thoroughly before planting your seed. For the next few days you want to water the plant lightly.
Radishes are a very rapidly growing vegetable and can sprout a full grown plant in a matter of a couple
weeks with the right care of course.
Peppers – When it comes to planting peppers in your gardening containers, it is wise to use a little bit
of compost and Epsom salts. This in turn will make your soil rich with magnesium which will help
your peppers develop properly. You will need a larger gardening container for this particular vegetable
and depends on exactly how many pepper plants you plan on growing.
Pepper plants grow best in warm soil you want to make sure that you place your gardening container in
a sunny location. Simply purchase your pepper seeds, sow the seeds a foot apart from each other. You
want to make sure that you water your pepper plants frequently so that the soil is always moist.

Onions – these are not only tasty additions to your meals but easy to grow plants for containers as well.
Once you have purchased your onion seeds, you then plant them a couple centimeters deep in your soil
and make sure that your holes are at least several inches apart from each other for better growth of the
onion. Onions love water, so you want to make sure that you provide your onion plants with at least 1
inch of water weekly. Keeping the soil moist at all times does help dramatically with the growth of
your onion plant.
Tomatoes – these are also a top plant to grow, especially from a garden container. Who doesn't love a
tomato and many say that the best tomatoes come from a home grown gardening container. After you
have purchased your tomato seeds you want to sow the seed in a separate tray filled with peat-based
compost. Once your seedlings have made two pairs of leaves, your next step is to transfer them into
your gardening container. This can be a very tedious process and could determine whether or not your
plant will die or survive.
Making sure that your ants have an adequate amount of warmth and sunlight is very crucial in the
growing of a tomato plant. Sometimes the best places to place a tomato plant while growing is in a
windowsill. Once your plants have matured and are in no danger of any frost or cold temperatures you
can then let your tomato plants finish the growth outside for an even more rapid growth. Tomato plants
love compost, so make sure that you spread compost on your soil frequently.
Although tomato plants do require a bit more attention than your average vegetable plant, all of the
hard work and dedication will pay off the next time you enjoy a juicy burger equipped with a delicious
home grown tomato!
Peas – are also a great plant to grow in a gardening container. You want to make sure that when you
decide to plant peas in your gardening container that you use a well balanced fertilizer. Once you have
purchased your pea seeds you want to space each of your seeds at least 2 inches apart and sow them at
least 1 in deep in your soil.
You need to make sure that you provide your plant with a way for the soil to drain well. Once you have
planted your pea seeds you need to make sure to give it at least a half inch of water every week until
the pea plants mature. After they have reached full maturity your plants will then need a full inch of
water each week.
Squash – is another great plant that can be grown from a gardening container. For the most part squash
does good in all types of climates and require very little special attention. Once you have purchased
your squash seeds you then want to sew the seeds in a heap pile of composted soil at least.
Generally you will want to grown one squash plant per gardening container for the best results. These
little jokers can get pretty big! You want to make sure that you water the plant very heavily every other
day. Within a matter of a month you will start seeing your budding plant come to life and produce
squash.

Beets - are also a very good vegetable to grow from your gardening container. The first thing you
want to do is place your beet seeds in water and soak them at room temperature for a day. This will
strengthen your seeds greatly and will provide you with better results ultimately.
After you have soaked the seeds for a day, you are ready to plant your beet seeds. Make sure that you
plant each beet seed at least 2 inches apart. Beets love water also, so make sure that you water your
beet seeds at least once every day.
Remember that you can virtually grow any type of vegetable in your gardening containers, just make
sure that you research and find the best ways to plant and effectively grow the particular vegetable you
choose to grow.
Now, let's move on to some of the best herbs that you can grow from your garden containers Thyme
Rosemary
Basil
Mint
Sage
Chives
Parsley
Oregano
All of the above herbs can be grown in your gardening containers and require little attention. The best
places to grow your herb plants is in a sunny and warm environment. The easiest way to start growing
your own herbs is by purchasing the herb plants from your local nursery and placing them in your
gardening containers at least 5-10 inches deep. Make sure that if you are growing multiple plants that
you space the plants at least 3-4 inches from each other.
You want to make sure that you also use a 6” pot at least for the best results in your herb plants. You
want to make sure that you water your herb plants sparingly because herbs do not grow well in wet soil.
Before you know it you will be filling your home with home grown herbs that will not only spruce up
your meals but save you a ton of money from purchasing herbs from the store!
Now, let's take a look at some of the easiest flowers to grow in your gardening containers. The first set
of flowers will require full shade for the best growth.

Full Shade Needed
Patience – this type of flower are low-mounding bloomers. For the most part these types of flowers
love the warmth, however not direct sunlight. Make sure that you place your gardening container in a
well shaded area such as a patio or deck with an awning.
If your one of the lucky souls that live in a warmer climate area, the flowers will be present all year
round and can get very tall For cooler climates you want to keep your flowers in a well shaded area in
your home and away from the cold.
Make sure that you water your flowers frequently and keep the soil moist at all times.
Ferns - there are many different types and variations of ferns that love the shade. They love a ton of
water too! So make sure that if you are planting a fern plant that you give it an ample amount of water.
Ferns can grow to be very large plants, however once they get too big for your gardening container you
might want to consider splitting the fern plant and placing it into another gardening container.
Fern plants are very good producers so you may start off with one beautiful plant and end up with 3 or
4 in time. Ferns do not need a whole lot of attention, just make sure they receive an ample amount of
water for best results!
Hostas - are another type of plant that is very easy to grow from gardening containers. Hostas love
shade, but they also like full sunlight as well, which makes growing hostas in a gardening container
very convenient. You can then relocate your fern throughout the day to give them an ample amount of
sunlight and shade as well.
Hostas also love water, so you want to make sure that you water them frequently. Hostas can get fairly
big in time so make sure that you choose a container that will give it room to grow and just like ferns
you can also split your hostas once they have overgrown their container and the split portion in another
gardening container.
Hostas not only bloom big leaves but spikes of white or lilac during the summer time. This could grow
to be a great addition to your gardening container collection!
In the next section, we will go over the flowers that require partial shade.

Partial Shade
Marigolds – are a popular flower to choose to place in gardening containers. They provide you with
bright yellow to orange flowers. They are also very easy to maintain and require little attention. Make
sure that you give them an adequate amount of both shade and sun and keep the soil moist.
Coleus Painted Nettle – These types of flowers can be found in a variety of colors such as reds,
purples, greens, and yellow. They can also grow more than 18 inches! These flowers are very easy to
take care of and also require a substantial amount of sunlight and shade as well. You can water your
flowers daily, but don't soak your soil too much as this can wilt your flowers as well.
Caladium – these types of flowers can also be found in a wide variety of colors such as white, pink,
green, and red. It is advised that you grow these types of flowers in separate containers because they
can spread and become very full! Make sure that you give them both shade and sunlight as well as
needs watering once daily.
Lady Mantle - is another popular flower to grow from a gardening container. They come in many
different colors and are what many gardeners call “low growers.” Make sure that you give them half
day shade and half day sun for maximum growth and a potted plant that will bring beauty to every inch
of your home!
Now let's take a look at some of the easiest flowers to grow that require full sun exposure.

Full Sun
African Daisy – create beautiful blooms and grow very well in gardening containers. You want to
make sure that you give them an ample amount of sun exposure for best results and water daily to keep
the soil as moist as possible.
Geranium – these beautiful little flowers can be found in a variety of different colors and are excellent
gardening container flowers. Although they require full sun, you want to alternate giving them full sun
and partial shade. Petunias are also much like a Geranium and have the same needs. Both types of
flowers can prove to be a wonderful addition to your gardening containers and your home as well.
Mandevilla – are also a great option when it comes to garden containers. This type of flower is a
tropical flower and can be found in very bright colors. These beautiful flowers do require full sun
however for best results as well as an adequate amount of water.
Although there are many different types of vegetables, herbs, and flowers that can be planted in your
gardening containers these are just a few of the best ones that you can guarantee success with!

Helpful Container Gardening Tips
Although there are a ton of tips when it comes to gardening, there are a ton more when it comes to
container gardening! Let's take a look at some of the most helpful tips you can live by when it comes
to creating your very own container garden!
Make Sure To Choose Compact Plants
Although you can grow virtually anything in containers when it comes to vegetables, flowers, and
herbs, it is a wise choice to make sure that you choose compact plants that won't easily overgrow their
containers.
You also want to make sure that you choose a plant that is low maintenance. Although there will
always be some maintenance when it comes to growing anything naturally, however there are plants
that require specific steps to ensure that they grow successfully.
When it comes to herbs, because they are a rather smaller plant then your general vegetable plant, you
can group herb plants together in a larger pot.
Create Your Very Own Container Gardening Theme
What better way to create your own garden then to provide your garden with a theme. Although this
has a whole lot to do with appearance more less, your goal is to create a beautiful garden in the end and
one that your friends would kill for.
You can theme your garden many different ways, such as the specific containers that you use. You can
also monetize your containers by adding your very own touch. Be proud of your container garden and
spruce it up a bit! Use various paints and correlate your own designs that fit your garden.
Why A Container Garden?
There are many different reasons for choosing to create a container garden, whether it is to save some
much needed space that you really don't have or to save money the next time you go grocery shopping.
Regardless, container gardening is becoming increasingly more and more popular through the years!
So why not jump on the band wagon and get your green thumb through container gardening!
Container gardening has also become more convenient for many because they are able to change the
positioning of their plants in their garden easily. In an average garden you can't move things around,
once they are set, they are set. However, when it comes to container gardening you can now basque in

the glory of having the ability to arrange your containers as you wish... unless they are too heavy to
move of course.
Container gardening also gives you the ability to provide your plants with the best soil! Many
gardeners that choose to make their gardens outside don't have this luxury, unless of course they wish
to purchase a ton of money on soil each year. And let's not forget about those dreaded weeds! When
you choose container gardening over average gardening techniques you don't have to waste your
valuable time plucking those awful weeds bringing your garden to shambles!
Container gardening is also a great way to get the entire family incorporated. Many families have
found this a great activity for all ages and a great way to spend quality family time. Plus, the kids will
love checking and watching the growth of their very own container!
You Are What You Eat They Always Say
This is no different when it comes to container gardening! Wouldn’t you love the fact of knowing that
you grew your very own food without all those nasty chemicals! For the most part many people choose
to do container gardening for this simple fact.
A lot of the times when produce is purchased and sold in your local grocers they have more than likely
been subjected to various pesticides and are not always ensured to be full ripeness. Point blank... home
grown vegetables taste better, look better, and don't have the added chemicals that most produce is
subject to.
Instant Money Savers
Many people don't realize exactly how much money can truly be saved when growing their own
vegetables. Think about how much you spend per year on vegetables at your grocery store. Think of
all the money that you can be saving yourself the next time you go grocery shopping by knocking
produce off the list! Not only that but you can grow larger quantities that can be frozen and used at a
later date!
Get Started!
There are so many benefits when it comes to container gardening and a great option for anyone that has
an interest in growing their own plants. Although there are many different aspects that need to be
looked at before diving you, once you have mastered your “green thumb” skills to a “t”, then you will
find this a great hobby for both you and your entire family!

Conclusion
Alright, so now that we have went over all of the aspects to container gardening, your next step is to of
course get started! There are so many reasons why people choose to get into the hobby of container
gardening, whether it is that they have limited space, no yard at all, or want a less expensive approach
to growing plants that they love and can use for food.
Container gardening allows you the ability to use high quality soil and in turn produces better plants
and vegetables. With traditional gardens you would normally have to use the ground dirt, unless you
opt-in to purchasing soil a placing in your traditional garden, which can be very expensive. Most of
the time you will also need an amended soil as well which can be a bit on the pricey side as well.
Although when you are creating a traditional garden, you would normally want to place your garden
where it gets both sun and shade as well. With container gardening this becomes more convenient
because you have the ability to move your containers around as needed to suit their particular needs
when it comes to shade exposure and sun exposure, unless of course the container itself is too heavy to
move. For the many people that would love to change up their garden to go with a particular theme,
this can be easily done with container gardening. A traditional garden does not however give you this
luxury, at least not as simply performed as with containers.
With all of this said, container gardening gives you a win-win situation and the reason why many
people would prefer to create their very own container garden versus a traditional garden. Not only
will you save yourself time and money but you will also find it more convenient all around.
So if you are interested in plant life and want to try your “thumb” at container gardening then start your
research now! Find out what types of plants and vegetables that you would like to include in your
container garden, find out what specific needs and care each type of plant needs, choose a container
that will be suitable for your plant and its growth, frequently water your plants, and make sure that they
receive an adequate amount of sunlight. It really is that easy!
Before you know it you will have your very own container garden to call your own and something that
even the entire family could be involved in. Create your very own containers or have your kids
decorate their very own pot and plant their own plants. They will love watching its progression and
growth!
Container gardening all around is a better option when it comes to gardening and should be considered
when deciding to grow your very own plants. Not only is it less expensive, doesn't take up as much
space, and can be easily moved or shifted as you please, but container gardening is also something that
you will find fun, interesting, and a great way to earn your “green thumb” the right way! So what are
you waiting for? Get started now and start enjoying the fun and beauty of container gardening!

