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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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Building Your Own Growdome
Planting and growing a garden is a wonderful pastime; at least it is for those who can
actually grow things successfully. There are always those of us who struggle with
growing anything. This sad group has the ability to turn anything which should be green,
brown. Sadly, I used to be one of them.
There are many factors in growing plants successfully. The condition of the soil affects
their nutrition. Too much or too little water can kill them. Insects and other pests can eat
them away before we get to them and on top of all this, high and low temperatures can
cause plants to die or their fruit to wither. With all that, it's almost amazing that anyone
can get any plant to grow the way they want.
Commercial nurseries and farms have an advantage over the rest of us. First of all, the
people working there are better trained than the average American backyard farmer.
Then they have the advantage of space, something that many would like more of. They
also have a lot of equipment to work with; but then again, they need that equipment to
take care of the large quantities of plants that they are growing.
That's what growdomes are for; to control the growing climate. More specifically, they
provide a warmer climate for growing in, creating a longer growing season in climates
where it becomes cold early in the fall. The longer growing season justifies the cost of
the growdome, by increasing yields from the plants.

History of the Growdome
Growdomes, the term in my mind are more expansive than "greenhouses," go all the
way back to the Roman Empire. The emperor Tiberius (14 to 37 AD) regularly ate a
cucumber-like vegetable as part of his diet. In order to provide these vegetables on a
year-round basis, his gardeners experimented with how to keep them warm in the
colder winter months. The first attempt was planting them in wheeled carts, which were
brought indoors at night and taken outdoors to receive the sunlight during the day.
This was replaced by the first true growdomes, which were made of oiled cloth or
sheets of selenite. While not as efficient as later materials, these growdomes worked
well enough to prove the principle. The breakthrough was considered important enough
that it was written about by Pliny the Elder, a Roman author, philosopher and military
commander of the day.
We don't see any further mention of the growdome in history until the 13th century,
when they were used in Italy. These were constructed specifically to house exotic
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tropical plants brought back by the explorers. From there, the concept spread
throughout Europe, being used in many lands.
Early growdomes were difficult to work with by today's standards. Closing them up at
night and opening them in the morning was time consuming, as was closing them up in
the winter. Nevertheless, the advantages of them outweighed these inconveniences,
encouraging the growth of their use.
The big benefit of the growdome was seen in giving them the ability to grow plants
which would otherwise not grow in their climate. Some tropical plants used for medicinal
purposes could only be grown in Europe if they were grown in a growdome. This, as
well as the growth of fruits, encouraged both building and research into improving
growdome design.
The first successful glass greenhouse was built in Holland in 1599. This was used by
the French botanist Jules Charles to grow medicinal plants and herbs. Greenhouses
continued to grow in size and complexity throughout the 17th and 18th centuries,
becoming more commonplace throughout Europe. During the Victorian age in England,
many grand greenhouses were constructed, becoming a common attachment to
wealthy homes.
While greenhouses were prevalent throughout Europe, that wasn't the only place they
appeared. Korea, china and Japan also used them, although not to the extent they were
used in Europe.
In the 20th century, the geodesic dome was invented and quickly adapted for use as a
greenhouse. The dome provides extremely high strength, while using very little material.
While not as common as other designs there are a number of large, well known,
geodesic dome greenhouses today.

How a Greenhouse Works
A greenhouse is the earliest example of passive solar heating. The roof and often the
walls are made of glass, so that sunlight can pass through them. Unlike passive solar
homes, there is no control for the sunlight, to keep it out during the summertime. The
light entering through the glass strikes the plants dirt and other objects inside the
greenhouse, where much of it is converted to heat. That heat stays inside the
greenhouse, raising the temperature and keeping the plants from freezing.
Additional heat can be created inside a greenhouse by adding compost to the plant
beds. Anyone who has composted knows that a compost pile can generate a lot of heat.
While compost that is spread out doesn't generate as much heat as compost does in a
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compost pile, it will still generate heat, keeping the roots of the plants warm. Actually, if
too much compost is used, it can overheat the roots, killing the plants.
The enclosed space also helps capture the moisture that evaporates off the plants and
out of the soil. This helps to create a higher humidity atmosphere, reducing the amount
of water that is needed to be given to the plants.
Commercial greenhouses add additional heating and cooling capacity, much like in any
other commercial building. These are usually fully automatic, just like the heating and
cooling in your home is. However, for a home use growdome, this is not necessary.
A home growdome can be built much less expensively than a commercial greenhouse,
because it is not necessary for the home growdome to produce a profit. The main
reason for building a home growdome is to increase the yield from a garden,
predominantly by increasing the growing season in a cool climate. This can be done
without the elaborate heating and cooling systems used in commercial growdomes.

The "Reverse Growdome" Concept
Normally, growdomes are used to keep heat and moisture in, allowing plants to grow
well, even when the outside temperature is too low for normal growing. However, this
isn't the problem in all parts of the country. In the south and especially the southwest,
cold temperatures don't kill plants, hot temperatures do.
A growdome can still be used to help in these situations, although it must be built quite
differently. I refer to these as "reverse growdomes" because they do the opposite of
what a normal growdome does.
A reverse growdome is designed to provide a cooler environment for plants to grow in.
this is done by covering the growdome structure with 50% shade cloth, rather than
something to let the light in. The shade cloth blocks out 50% of the sunlight that reaches
it, providing an environment that's ten to fifteen degrees cooler than the ambient
temperature around the growdome.
The shade cloth needs to be installed on the top, south, and west sides of the reverse
growdome. The north side and the lower sides can be left open, as the sun is not
striking the garden hard from those directions. The east doesn't have to be covered
either, as the temperature is cooler in the morning. The lower parts of the walls can be
covered with chicken wire to keep animals out of the garden.
Installing underground irrigation, via soaker hoses, works extremely well with a reverse
growdome. The other good option is to use drippers. Either one will prevent the water
from evaporating before it can be utilized by the plants.
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Why Build a Growdome?
Besides increasing your growing season, there are a number of other reasons to build a
growdome. Of course, a lot will depend on how extensive a growdome you are planning
on building. The more elaborate your growdome, the more it can do for you.
Even a simple growdome, like we're going to show you how to build in this book, will
help you accomplish much more with your gardening. However, if you are like many
home farmers, one simple growdome may quickly grow into several, as you find more
and more reasons to convert your existing garden space into growdomes.
Just take a look at all these advantages you can get out of building a growdome:
•

•

•

•

•

•

•

You can winter over your plants - While not all plants can winter over, it seems
like there are some perennials in just about any part of the country, which would
make it through to the next year, if they had just a little warmer environment. A
growdome could provide that warmer environment.
Larger yields - By increasing the growing season, you get to continue harvesting
later in the year. That means that fruit which would otherwise freeze and die can
be harvested and used.
Have fresh vegetables all year - If you decide to add heating to your growdome,
you could extend the growing season all the way through the winter. This works
especially well with plants which grown well in colder climates, such as lettuce
and tomatoes.
Grow plants that won't grow in your growing zone - Many people want to grow
plants that aren't appropriate to their growing zone. By putting in a growdome,
you automatically extend your growing zone by one to two zones warmer. A
reverse growdome will extend the plants you can grow by one to two zones
cooler.
Save you money - By growing flowers from seeds, you can save money on
buying potted flowers for your garden. This could amount to hundreds of dollars
per year for some people; much more than the cost of building the growdome.
Protects your plants from animals - If you're like me, you've had problems with
pets and other animals getting into your garden and digging up your vegetables.
Any growdome discourages animals from bothering your plants, even if it isn't
actually strong enough to keep them out.
Protects your plants from harsh weather - A growdome allows you to control the
temperature and humidity that your plants are growing in. This allows you to
protect them from harsh weather; such as dry winds, drought and heavy rain.
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I'm sure that this list isn't complete. You can probably think of other reasons to have a
growdome. Maybe that's the reason why you're reading this book. Whatever your
reason is, as long as it helps you grow plants, it's a good reason.
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Raised Beds - Perfect for Growdomes
As part of preparing your growdome, you'll probably want to put in raised garden beds.
As you will see in the pictures, all our growdome designs are built using raised beds.
While it is possible to garden effectively without raised beds, they do provide a number
of benefits to the gardener.
More than anything, raised beds allow you the opportunity to improve your soil. If you
are planting in the ground, you're probably going to go with whatever soil came with
your home. That may be good and it may be bad. With raised beds, you are almost
forced to bring in potting soil for your garden. That provides you with the opportunity to
create your own soil mix, which will better support and feed your garden.
Good soil is one of the most important ingredients in gardening. The plants receive all
their nutrients from the soil, as well as receiving water through the soil. If your soil is
inadequate, chances are that you'll have trouble with our garden. Your yields will be low,
your plants will be sickly and you might even have more problems with pests than what
is normal.
Raised beds also provide a number of other advantages to your garden, such as:
•

Allowing you to separate the garden from the dirt below it. If the dirt of your yard
is contaminated in any way, you can put a barrier down between the beds and
the dirt below, separating them.

•

Allowing you to block out gophers. If you have a gopher problem in your
neighborhood, raised beds are the one sure way of keeping the gophers from
eating all your plants. Just put chicken wire down, before your soil, and the
gophers can't get in.

•

Raised beds also allow you to make the garden more accessible to elderly
gardeners, as you don't have to bend down as far to access the garden beds.

•

You will generally get better yields out of raised beds, due to the better soil.

•

As raised beds are normally planted by inserting individual seeds in the ground,
rather than scattering them on top of the ground, you'll need less seeds to
populate your garden. You can also pack the plants closer together, making good
use of every bit of your garden bed.
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•

Raised beds help with extending your garden's growing season. The soil in the
raised beds will warm up in the spring faster than the ground below it, allowing an
extra week or two of planting time in the spring.

Building raised beds is extremely easy, and they can be built out of a variety of different
materials. All that is needed is something to rest on the ground and provide a way of
containing the dirt you will be using. The most common method of doing this is by
building a wood frame out of dimensional construction material.

You can make your raised beds as high or as low as you'd like. A simple raised bed
might consist of 2" x 6" construction material, nailed together and laid on the ground.
The one in the picture is made of 2" x 12"s for the vertical rise, with 2" x 6"s for the
ledge on top. The ledge is not a necessity, but does provide a convenient place to sit or
place gardening tools. This is a pretty good height, but I've also seen raised beds that
are three feet tall, built that way for an elderly gardener who had trouble bending over.
While wood seems to be the most common material for building raised beds, they can
also be made out of cinder blocks, used brick or rock. While a bit unusual, I've seen old
bathtubs repurposed as raised beds, as well as cut in half plastic barrels and even tires.
Your limits are only as far as your imagination and the materials you have on hand.
One nice thing about using some of these less common materials for making raised
beds is that it's a great way of saving money on your garden. Buying enough wood to
make raised beds might be a problem for some people, but they can easily scavenge
bathtubs from the demolition of an apartment building or hotel. If that's what you can

(c) 2015. Freedom Writers Publishing. All Rights Reserved.

find and you like how it works, that's all that matters. I guarantee you that your plants
won't care.
If you are going to put in any sort of barrier between the raised bed and the ground
underneath, you need to be concerned about how deep the raised bed is. In the case of
the raised bed shown above, we put in landscaping fabric to block it from the ground
below. But if we tried that on a raised bed that was made of 2"x6"s, we probably
wouldn't have enough room for the plant's roots, especially if we were growing any root
crops.
One final precaution about raised beds, don't fill them with compost alone. While you
probably should use some compost in your soil mixture, compost alone will generate too
much heat for the roots of the plants and could kill them. You're better off with a mixture
of compost together with soil, along with some peat moss or perlite. That will give your
plants nutrients, as well as the other necessary characteristics of the soil.
Adding worms to your soil, if you don't naturally have a lot of worms in the soil will help it
to break down. Worms are a very important part of the decomposition process,
especially for compost. If there is a barrier between the raised bed and the ground, the
worms won't pass that barrier, so you'll need to add them directly to the raised bed.

Good Soil for Your Garden
Good soil can make or break any garden. If you want a healthy garden, with good
yields, then you want to make sure that you have the best soil possible. As we already
discussed, building raised beds gives you the opportunity to make good soil and put it in
the beds, separating it from the rest of the soil in your yard.
So, the question we need to ask ourselves is what makes good soil? Raw dirt is mostly
mineral content. This doesn't provide everything that plants need to grow, nor does it
provide food for the worms and insects that the soil needs to have in order to help the
plants. So, the soil needs to have:
•

•

•

Organic matter - This is previous generations of plants that are in the process of
decomposing. If you are starting a new garden, you have to get this from
somewhere else, such as a compost pile. Earthworms and other soil dwelling
insects eat this organic matter, creating the nutrients the plants need to grow.
Earthworms and other crawly things - Not only do worms and insects break down
the organic matter and turn it into nutrients, they also aerate the soil so that air
and water can get down to the roots.
Sand or perlite - Helps with drainage, as the sand keeps open spaces in the soil
and doesn't absorb water.
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•

•

Soil pH - Most garden plants need a soil that is in the neutral zone, not too acidic
and not too alkaline. If plants are growing good, the soil pH is probably fine; but if
they aren't, you may need to add something to the soil to balance the pH. You
can buy kits which give you the ability to check your soil's pH and additives for
use in adjusting it.
Silt - Silt helps the soil hold in water, so that it doesn't drain too quickly.

Ideally, you want soil which is loam. This is a combination of the various types of soils.
However, you can't really find loam available. Instead, most people create their own
potting soil. There are a number of different recipes you can find around the internet for
making potting soil, but the most common basic potting soil consist of:
•
•
•

One part compost (well decomposed)
One part peat moss
One part perlite or vemiculite

Naturally fertilizing Your Garden
You will also want to use fertilizers with your garden to add nutrients. There are a
number of excellent fertilizers on the market, but you can make your own out of fish
scraps. Take all the scraps from any fish that you catch and eat or buy at the grocery
store and eat and store them together in the freezer. When it time to make your
fertilizer, but a couple of pounds of your fish scraps into a jug that will hold a couple of
gallons of water, along with the water and leave it sealed up outside in the sun. Rotate
the container every couple of days, turning it over to mix the contents. Within a month it
will be ready to use.
There are also a number of other fertilizers in your kitchen. If you don't already have a
mulch pile, you should. All of your kitchen scraps can go into the mulch pile, along with
grass clippings. Some people say you can't put meat in there, but that's mostly because
of not wanting pests getting into your compost pile. If you have a fully enclosed compost
pile, you can add meat scraps as well.
Coffee grounds and eggshells are excellent additions to your garden. Dry the eggshells
and crush them in a food processor or blender, making a powder out of them. They, as
well as the dried, used coffee grounds, can be sprinkled on the surface of your garden.
Urine actually makes an excellent fertilizer as well, although it can't be used pure. You
need to dilute it, one part urine to ten parts water to prevent the urine from "burning" the
roots of the plants with too high a mineral content. Another advantage of urine is that it
will "mark" your garden as your territory, keeping many types of animals out of it.
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Building with PVC
Commercial growdomes are made of aluminum and glass and are rather expensive to
build. Perhaps this is why more people don't build their own. However, just because
commercial growdomes are built that way, doesn't mean that you and I have to build
that way. We can accomplish the same goals much cheaper than the way they are
accomplished commercially.
For the projects we are going to do in this book, we've chosen to build with PVC
plumbing pipe and clear plastic sheeting, often known by contractors as "visqueen."
This makes for a combination that is very easy to work with, inexpensive and light. You
can build a growdome out of PVC and plastic much faster than you can any other way
and it will work just as well. That's actually the important part, how well the finished
growdome accomplishes its stated purpose of helping keep the plants warm and
thereby extending the growing season.
The white PVC pipe which is available in most home improvement centers is rated as
Schedule 40. There is also a thinwall pipe available, but it is not as strong or as stiff as
the schedule 40 pipe. There is also a schedule 80 pipe on the market, but you will not
find that in home improvement centers. It is used for high pressure applications.
PVC pipe is available in the following sizes:
Nominal Size

Actual Outside
Diameter

1/2"
3/4"
1"
1 1/4"
1 1/2"
2"
2 1/2"
3"
4"

0.840
1.050
1.315
1.660
1.900
2.375
2.875
3.50
4.00

Unheated Bend
Radius w/out
Damage 1
14.0'
17.5'
21.9'
27.7'
31.7'
39.6'
39.6'
58.3'
75.0'

Like most pipe, the actual dimension is slightly different than the stated or nominal
dimension, with the actual dimension being larger than the nominal dimension. This is

1

This number is an "official" number from the manufacturers of the pipe. I have provided it mostly as a
reference for comparing one sized pipe to another. In actuality, you can bend it considerably more than
that. One of their considerations was the end of the pipe meeting up square with a gasket, which is not
one of our considerations.
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good to know if you are trying to fit the pipe into a tight area or drilling a hole for it to go
through.
Typically, PVC pipe isn't bent, but rather connected via a series of connectors. These
are available in 45 degree elbow, 90 degree elbow, +, T, and other configurations.
When planning projects with PVC, keep in mind that there are also PVC pipe fittings
which are made specifically for these other projects, which you won't find at the local
home improvement center. We have stuck with those that are available at a typical
home improvement center, but there are places online where you can find these other
fittings.
PVC can also be bent by heating it. This is fairly common for making bows out of PVC
for survival or target shooting. It is done by heating the PVC with a heat gun and simply
bending it. A jig of some sort is useful to hold the PVC and guarantee accuracy of the
bend, as it is too hot to hold in your hands. For our purposes we aren't going to be
forming any PVC in this manner.
Smaller diameter PVC pie can be cut with ratcheting PVC pipe cutters. This will work for
the pipe we've used for all the designs we are going to show you. If you don't have a
PVC pipe cutter, you can cut it with a hacksaw or a miter saw (either power or manual).

Cutting the pipe with a pipe cutter or hack saw will give you a clean end. But when
cutting PVC pipe with a miter saw, there is a possibility that the end of the pipe might
end up "fuzzy" as shown in the picture below. If this happens, the fuzz needs to be
removed from the end of the pipe, leaving a clean end. It will usually come off if you rub
it with your hand. If that doesn't work, you can scrape the edge of the pipe, holding a
knife at a 90 degree angle to it. That will remove all the fuzz.
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Connecting PVC pipe is about as easy as cutting it. If you push a piece of pipe into a
fitting, you will notice that it doesn't enter all the way. They are intentionally designed for
an interference fit. The adhesive used acts as a solvent, softening the pipe and fitting.
When they are pushed together, the material in the interference is displaced and bonds
together with the material of the other piece, chemically welding the two together to
make one solid piece. Connections cannot be taken apart once the cement has time to
set.
To glue a piece of PVC to a fitting, a primer is first used. The primer is purple, making it
highly visible when inspecting to verify that the two parts have been properly connected.
There is a dabber on the inside of the can lid, making application easy. Be sure to put
enough primer on the pipe and inside the connector to more than cover the area which
will make contact when glued.
Once primed, the pieces can either be allowed to sit or glued together immediately. The
glue can has a dabber on the inside of the lid, just like the primer does. This can be
used to paint the inside of the connector with a heavy coating of the glue. If enough glue
is used on the fitting, it is not necessary to put glue on the pipe as well.
Push the pipe into the fitting, twisting slightly until it seats. You only have about 15
seconds to work, before the glue sets and those last few seconds are rough. Always
double check your joint's alignment before setting the parts aside.
While the glue is dry after 15 seconds, it is not fully set for a couple of hours. Do not put
lay the pieces in any way in which there will be twisting stress on them or the pipes
could rotate in the fittings, destroying your alignment. I had this happen to me once, on
a 15 foot wide growdome. I had completed the bows and leaned them against the side
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of the house. The pressure was enough that all of them twisted before I could use them.
Since I didn't see what had happened until it was too late, I had to replace them all.
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Step 1: The Geodesic Growdome
The Geodesic growdome is ideal for use in small square raised beds. A series of them
could be used together on a longer raised bed, but you'd have to be careful how you
planted. Rather than being a growdome that is erected on the raised bed, it's a totally
self-contained unit, which can be placed over the existing raised bed. This gives you a
lot of flexibility in its use, especially if the weather is vacillating between warm and cool
days.
The portability of this growdome means that you can also move it around to protect
other plants which are not part of your vegetable garden or are not in a raised bed. It
can be used to cover bushes, flowers and even some short saplings.
What makes this different is that it has a bottom frame, whereas the other growdomes
we built used the raised bed as the bottom part of the growdome's structure. By giving
the growdome its own bottom structure, it becomes totally free standing, giving it that
flexibility of location that I was talking about.
The bottom frame is made of 2"x 4" framing lumber. While lighter material could be
used, such as 2"x 2", we've made our decision based upon the weight. Lighter material
would make the growdome much more susceptible to being blown around by the wind.
We would also have to use angled brackets to assemble the bottom frame, which would
cost us more than the difference in the price of the wood.
The upper structure is made similarly to that of the hoophouse, with the pipe being bent
over and curved to form the bow of the roof. This makes it very simple to construct. As
we discussed earlier, although there are cross connectors which could be used for
connecting the top of the growdome, we are going to avoid those, so that we can
maintain the flexibility of the PVC pipe.

To Build the Growdome You'll Need:
For the most part, we'll use the same types of materials that we'll use for the other two
growdomes. The one major difference is the 2"x 4"s that we're using for the bottom
frame. You'll also need some longer screws for assembling the frame, as the one's
we've been using won't go through the wood to connect it.
Some would suggest using nails for the frame, rather than screws. My experience has
been that nailing a light frame like this together, rather than screwing it together,
increases the chance of the corners loosening up and eventually falling apart. The
screws will keep the corners tight for much longer.
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•
•
•
•
•
•
•

2 - 10' sections 1/2" PVC pipe
Galvanized 1/2" PVC pipe straps
2 - 2"x 4"x 8' structural studs
3" drywall screws
8" cable ties
6 or 8 mil plastic sheeting
Staple gun staples

Budget:
For me, this is what it cost:
• 2 - 1/2" PVC 10' sections $1.95 each
• 1 - 10 pack of 1/2" pipe straps
• 1/2 - 2 pack of 10'x25' 3.5 mil sheeting $18.98
• Pack of cable ties (not shown in pic)
• Screws from other projects
• Wood from other projects
(This would cost about $5.00 for two 8' 2x4s)

$3.90
$2.14
$9.49
$2.18
$0.00
$0.00

Total

$17.71
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Total if buying wood

~ $22.70

Tools You will Need:
As with the other growdomes, you'll need something to cut the plastic pipe with, a staple
gun and a cordless drill. You will also need something to cut the lumber with; either a
circular saw, a miter saw or a crosscut saw. In addition, a tape measure and marker
would be very useful.

To Build the Structure of Your Growdome:
To start with, we need to build the base of the structure, as that becomes the foundation
for the whole growdome. This is going to be built out of the 2"x 4" structural lumber. Cut
two pieces in half, giving yourself four - four foot long pieces.
Build the base of the structure on a flat surface, such as your home's cement driveway
or patio. This is necessary to ensure that the structure will be square and flat, so that it
will sit on the planter evenly. An uneven base structure will also make the hoops come
out uneven, throwing the entire growdome out of square.
The pieces will need to be connected at the corners to form a square. In order to get it
to come out square, each piece of wood will need to overlap on one end and be under
on the other end, as shown by the red arrows in the drawing below:

Two 3" screws need to be installed through the flat side of each piece, into the end of
the adjacent piece, as shown by the blue arrows, to connect the pieces together.
However, it is important to capture pipe clamps in each corner, to hold the PVC pipe for
the upper part of the growdome structure. In order to do this, partially connect the
pieces together and then slip the pipe clamp into place. Then tighten the screws the rest
of the way. Finally, put the screw into the exposed hole in the pipe clamp to hold it in
place.
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It can help to use some dishwashing soap on the ends of long screws, when installing
them into wood. The soap acts as a lubricant when installing the screws, and then when
it dries, it acts as a cohesive to help prevent them from pulling out.

With the frame base tightened up and solid, you're ready to move to putting the hoops in
place. Unlike the hoophouse, the hoops on your growdome aren't going to go straight
across, but rather cross each other, going to the corner cattycorner from where they
start.
Before installing the PVC pipes, determine if you have to cut them. If your plastic
sheeting is ten feet wide, you'll need to cut six inches off of them. If it is wider, you don't
need to cut them. Then, measure the pipes and mark them in the middle. This will make
it easier to find the middle for attaching them together after they are installed.
Place one end of the PVC pipe into one of the pipe clamps, pushing it down until it
makes contact with the cement floor. Then gently bend it over, moving your hand up to
the end of the pipe, to allow you to finish bending it over. Be careful to avoid any kinking
while you are bending the pipe. You want t smooth bend over the full length of the pipe.
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Repeat with the other pipe, crossing the first. When you have both pieces of pipe in
place, it should look like the picture on the right.
Like on the hoophouse, we are going to attach the two pieces of pipe together where
they cross with cable ties.

The structure for the growdome is now finished. Check to ensure that all of the screws
are tight and you'll be ready to cover it with the plastic sheeting.

Covering the Growdome:
Cut a square of plastic sheeting. If your sheeting is more than ten foot wide, you'll need
to cut an 11 or 12 foot wide piece of it first. To make it into a square, lift one corner and
walk it over to the opposite edge, at the spot which would be cattycorner once the
square is made, as shown in the drawing below. Cut on the line created by the edge of
the plastic sheeting.

Spread out your square of plastic sheeting o the ground. Pick one side of your
growdome and one side of your plastic sheeting to be your starting side. Place the
growdome structure centered over the edge of the plastic sheeting as shown in the
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photo below (on the left). You want to end up with an equal amount of plastic sheeting
to each side of the structure, along that edge.

Fold the edge of the plastic sheeting up over the inside of the 2"x 4" base and staple it
to the inside of the base, as shown in the picture. Staple from one end to the other,
stretching the plastic slightly as you go to eliminate wrinkles. Ideally, you want the edge
of the plastic sheeting to be perfectly aligned with the top edge of the 2"x 4" board (the
picture is showing too much plastic above the board).
You need to attach the plastic sheeting in the same way to the opposite side of the
frame base. To do so, roll the structure over on its side onto the plastic sheeting. Then
grab the opposite edge of the sheeting and bring it over the structure. Staple it on the
inside of the base, just as you did the first side.
For the other two sides, you are going to have to fold the plastic and staple it to the
outside of the base, much like we will do in the hoophouse. The excess can then by
folded under the edge and stapled to the inside. Fold the plastic by pulling a corner out
from the growdome, making the bottom edge into a continuation of the line along the
bottom of the adjacent side to where it is already attached. Push the rest of the plastic
inside this line, making a corner. Then fold the point you are holding over onto the new
side, and staple.
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As you can see from the picture, there will be excess material. The idea is to capture as
much of this as possible in the flap that is being made. The more the plastic sheeting
can be stretched out, the less of a chance of it flapping in the wind and being torn there
will be.
Repeat the same sort of fold starting from the opposite corner on that same side. When
completed, it will look like the right side in the picture below.

There are two ways of using the growdome. One is to not have any door in it at all, and
lift the growdome off of the garden bed to work on the garden, or prop it up with a piece
of 2x4. The other is to make a door in the last side. If you are going to lift it off and don't
want a door, finish off the last side of the plastic sheeting just as you did the third side.
To make a door in the forth side, start by folding the first corner much as you did on the
third side. The exception will be that we don't want to carry that corner all the way
across as far we can. Instead, we only want it to overlap the fourth side by about a foot.
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Make extra folds in the plastic sheeting to make it fit within a foot. Do the same with the
other corner.
This will leave the plastic in the center of the side not attached to the base in any way.
That's what you want. The next step is to make a cut in the plastic sheeting, maintaining
it parallel to the curved PVC structure and staying about one foot away from it. This will
be your door. The door can be held open or closed with binder clips as shown in the
photos below.

Place your finished grow dome on your garden
bed and it's ready to go...even in the snow.
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Step 2: The Hoophouse
The hoophouse is similar to the Geodesic Growdome, but it's installed in a raised
garden bed. Hoophouses can actually be built quite wide, although it is harder to bend
the pipe. There is also the problem of connecting the pipe in such a way that it won't
come loose. Standard PVC pipe connectors only have an inch deep socket for the pipe
to go into on the smaller size and two inches for the larger sizes. If the pipe bends
extensively, it can break out of the connector.
However, there is a solution to this; that is to buy PVC pipe in 20 foot sections, rather
than 10 foot sections. While 10 foot is the standard length for PVC pipe to come in at
home improvement centers, most plumbing supply centers (where professional
plumbers get most of their supplies), carry PVC pipe in 20 foot lengths. That allows a
wider hoophoue, without having to use connectors.
The hoophouses I've built have all been for three or four foot wide raised beds. You just
about have to have a raised bed to build a hoophouse, as it is the bed which holds the
ends of the pipe in place, forcing them to bend and form the hoop. If there was no
raised bed, the only way you could build a hoophouse is to put stakes into the ground
for the ends of the hoops to attach to.
For the three to four foot wide hoophouses I've made, I've used 1/2" PVC pipe. This
provides much more flexibility than the 3/4" PVC used for the previous growdome.
Wider hoophouses would require larger diameter pipe in order to be able to remain self
supporting.

To Make this Growdome, You'll Need:
•
•
•
•
•
•
•

Raised garden bed (I already had a well-used one!)
One 10 foot piece of 1/2" PVC pipe for each bow
One piece of 1/2" PVC pipe for the ridge
6 to 8 mil plastic sheeting
Galvanized pipe straps for PVC pipe
1 1/4" galvanized drywall screws
8" cable ties

There is no need for any fittings for this style of growdome, which also eliminates the
need for the PVC glue and primer. There are PVC cross fittings which you can buy, but
using them, rather than just tying the ridge pole to the hoops will weaken the structure,
as there will be great tension for the pipes to pull out of the connector.
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Budget:
For me, this is what it cost:
• 4 - 1/2" PVC 10' sections $1.95 each
• 1 - 10 pack of 1/2" pipe straps
• 1/2 - 2 pack of 10'x25' 3.5 mil sheeting $18.98
• Pack of cable ties (not shown in pic)
• Screws from other projects

$7.80
$2.14
$9.49
$2.18
$0.00

Total

$21.61

Tools You'll Need:
You need basically the same tools to build this growdome than were needed for building
the first growdome. The PVC pipe can be cut with either a pipe cutter, a hack saw or a
power miter saw. While it would be theoretically possible to locate the pipe straps
without a tape measure and marker, it's a lot easier to do so with them. You'll want a
cordless drill to mount the pope straps and a utility knife to cut the plastic sheeting with.

Setting up the Structure:
The key to the hoophouse is the galvanized pipe straps. They're what hold the hoops in
place, which ultimately holds everything together.
To start, lay out the locations of the galvanized straps. They should be evenly spaced
every three to four feet apart, directly across the bed from each other. You'll be installing
them on the inside of the bed, so it's best to mark them on the inside of the bed frame.
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Loosely attach the pipe straps to the inside of the wood planter, making sure to put
them in so that the pipe will be able to sit in them exactly vertically. If your raised bed
allows, you want to have the pipe strap at least a couple of inches off the surface of the
dirt, close to the top of the wood siding. It might help to temporarily insert a scrap piece
of pipe in the strap for alignment purposes. Do not tighten the straps all the way at this
time, but leave them loose enough to allow inserting and removal of the pipe.

There is really no reason to cut the PVC pipe used for the hoops, as the longer it is, the
higher the growdome can be, leaving more room for your plants and for you to work.
However, you should measure and mark the center of each pipe, so that you'll know
where to attach the ridge.
The only practical way of installing the hoops is one side at a time, using the pipe clamp
and wood planter side to give you leverage for bending the PVC pipe into a hoop. So,
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insert one end of the PVC pipe into the strap on one side of the planter, making sure
that it is as far into the strap as possible, touching the ground.

Slide your hand up the PVC pipe as far as you can to grasp it. Then carefully bend it
over, sliding your hand towards the loose end as you do so. Ultimately, you want to be
holding the loose end of the pipe several feet off of the ground and several feet past the
edge of the raised bed. From there, you can gradually bend it towards the side of the
planter and slip it into the opposite pipe clamp.
It's important to spread the bend across the full length of the pipe as you are bending it
and not just a short section. If you try to bend it from the middle, for example, there is a
possibility of kinking the PVC pipe. If a section of pipe becomes kinked, there is no way
to fully remove the kink; it would have to be replaced.
Repeat the process of attaching the hoops to the garden planter until you have all the
hoops in place. Then go back through and tighten the screws for the pipe straps,
making sure to not overtighten them. Overtightening will kink the pipe as well,
weakening it.
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The individual hoops should be fully self-supporting at this point. If they wobble, check
to make sure that the pipe straps are tightened enough and that the end of the PVC
pipe is touching the ground. Pushing the end slightly into the ground can help eliminate
any wobble as well.
The next step is to add the ridge pole to the hoophouse. Measure the length of your
hoophouse, taking the measurement at the bottom of the hoops, rather than at the top,
and cut the ridge off to a couple of inches longer than this length. You'll need to have
about an inch of pipe extra, past the outer edge of the end hoops, in order to connect
the ridge to the hoops. If you are making a hoophouse that is longer than the length of
your pipe, you'll need to use a straight fitting to connect two pieces of pipe together.

Mark the ridge pipe at the same spacing as was used for setting the pipe straps. Don't
forget to leave an extra inch at the end for the overlap past the end hoop.
Tie the ridge pipe underneath each of the hoops with cable ties, exactly in the center
where you marked the hoops earlier, before installing them. One tie per hoop is
sufficient, although that will tend to make the ridge pole tend to try to twist off to one
side. You can eliminate this tendency by using two cable ties, crossing them. Cut the
excess ends off of the cable ties.
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Covering the Hoophouse:
Now that the structure is built, you're ready to install the plastic sheeting. Like the
previous growdome, you can cover the entire hoophouse with one piece of plastic
sheeting. That is, you can unless you have built one that requires 20 foot pieces of PVC
pipe.
Open up the plastic sheeting to its full width, before starting. Working from one end of
the hoophouse to the other, drag it over the top of the hoophouse structure, with the
center of the plastic sheeting approximately over the ridge pole on the structure. Leave
enough extra material on the end you started from to touch the ground.

When the material is in place, even it up, checking to see that it hangs over the wood
planter the same amount on both sides. Verify that you have enough material at both
ends to reach the planter as well.
Most hoophouses are too small to walk around in and work in. So, we'll attach the
upwind side to the planter and the downwind side to a piece of wood, allowing us to roll
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that side up to work in the garden. The plastic sheeting doesn't need to be attached to
the hoophouse structure, as much as it does to the planter. The hoophouse will hold the
plastic off the plants, allowing them to grow without interference.
When you are satisfied with the positioning of the plastic sheeting, staple the upwind
side (not an end) of the sheeting to the wood of the raised bed planter. Start from the
middle and work your way outwards, stretching the plastic slightly to remove any
wrinkles. Check constantly to ensure that you are not pulling the plastic skewed on the
framework. Place your staples fairly close together to ensure that any wind load is
spread over many staples. If the staples do not go into the wood all the way, hammer
them home, so that they hold the plastic firmly against the wood.

As you can see in the photo, this particular raised bed planter was made of railroad ties.
For that reason, I stapled it on the top side. If your planter is made of normal
dimensional construction lumber, you may want to staple it on the sides, to give the
plants a little more room and help prevent the plastic from interfering with the plants.
With the upwind side of the plastic sheeting attached, it's time to move to the downwind
side. We are going to attach this to a wood 2"x 2", just like we did with the other
growdome. Doing this will allow us to roll up the side to work in the garden bed.
You want to use a 2"x 2" that is a couple of feet shorter than the length of the
hoophouse. This will allow some flexibility for the plastic sheeting, which will be attached
to the ends of the planter as well as the sides. If your piece of wood is as long as the
hoophouse, you may not be able to roll it up all the way.
Lay the 2"x 2" on the plastic sheeting on the edge of the planter. Check that your plastic
is even. Starting from the center of the planter, fold the edge of the plastic up over the
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2"x 2" and staple it to the 2"x 2". Stretch the plastic gently as you go, to take out any
wrinkles.

Roll up the openable side of the hoophouse and hold the plastic in place with a couple
of spring clamps. With it in this position, make a corner for one end by pulling the edge
of the plastic out in a straight line, extending the line of the stapled side. Hold that in
place and smooth the plastic sheeting, pushing it into the corner made by the edge of
the plastic and the end of the planter. Then fold the bottom corner of the plastic sheeting
to the end of the planter box. It should end up somewhere near the open side. Staple
the bottom edge.
Repeat what you've just done, starting with the corner of the plastic sheeting that is on
the open side of the hoophouse. Once that is stapled, repeat the process for the other
end. Your hoophouse is now ready for use.
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Step 3: The "Stand-Up" Growdome
The "Stand-Up" Growdome is a more complex design than our previous growdome,
offering the same protection with a bit more labor and heavier materials.
There are a number of different ways to make growdomes out of PVC pipe and plastic
sheeting. A lot depends upon how big a growdome you want to build. Most of the
designs we're going to look at are for growdomes that are the size of one raised garden
bed. These are much easier to make than larger growdomes, but limit you by not having
your walkways inside the growdome. That means that to work with your garden you
either have to remove the growdome, make a side that will open or actually walk in your
garden bed.
Any of these designs can be converted into a larger growdome, simply by increasing the
dimensions and using larger pipe. We've constructed one that is 15 feet wide and 30
feet long using the same techniques. About the only difference was that we needed the
larger pipe for strength and we needed to anchor it to the ground well, so that the wind
wouldn't blow it away.

For this growdome design is essentially the same as a home is built, with a pitched roof.
This design works better for raised bed growdomes that are a little bit larger. However,
this is not the type of growdome that you want to make if you are trying to cover a three
foot wide raised bed.
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This growdome design uses all standard PVC pipe fittings, which can be purchased at
your home improvement center. For our growdome, we used 3/4" PVC pipe and fittings.
The raised bed we built this one on is eight foot square. While you can make the
growdome any size you need, it will of course affect the amount of material you use.
Because the bed was eight feet long, we put a central "bow" in addition to the end ones.
This leaves four feet between the bows, about the farthest you want to go. Any more
than that and you won't have good support for the plastic.
Before running off to get materials, you need to figure out how long to cut the various
pieces, so that you will know how much material to buy. This is basic geometry, but
most people have forgotten it. So, we'll make it easy for you:
The peak of the growdome makes a 90 degree angle, so we can use the Pythagorean
Theorem to figure it out. Of course, with a name like that, it's no wonder we all have
trouble remembering it. The Pythagorean Theorem says that the square of the length of
the hypotenuse is equal to the square of the sum of the sides. As a formula, it looks like
this:

A2 + B2 = C2

The little square in the AB corner of the triangle tells us that this is a right angle,
measuring 90 degrees. The only problem is that it doesn't look much like the roof we
want to put on the growdome. So, we need to rotate it a bit, to make it into the roof:
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Our formula still works, even though we've changed the positions of the sides. If you
look at it, they are really all in the same relationship to each other, even though they
look to be in different spots. Now all we need to do is to plug the numbers in, and we'll
know how long we need our pieces of pipe.
In the case of our sample growdome, we already know that the raised bed is 8 feet
wide, so that means that C is going to be 8. One other thing we know, that is that sides
A and B need to be the same length to make our growdome roof come out right. So, let
me show you how this works:
Formula Step
C=8
8 x 8 = 64

Explanation
We plug the width of our finished growdome in
as C, the hypogenous
We square the length of C

64 ÷ 2 = 32

Since we need the length of C2 to equal A2 and
B2, we need to divide C2 in two

√32 = 5.66

Now we take the square root of 32, which gives
us 2.66 or 2/3. Most calculators have a square
root function, so you won't have to do this
manually.

.66 = 2/3 foot =
8 inches
5' 8"

Converting the decimal part to inches.
Final measurement

So, to make each bow of the growdome, we'll need two pieces of PVC pipe which are 5'
8" long. Here are the dimensions for some other standard sizes:
Bed Width

A&B
Length

6'

4' 3"

7'

4' 11"

8'

5' 8"

9'

6' 4 3/8"

10'

7' 7/8"

11'

7' 9 3/8"

12'

8' 5 7/8"

This design may not work well for widths over 12 feet, without adding additional support
on the inside. The side walls would tend to buckle outwards and the overall height of the
growdome would end up being rather high.

(c) 2015. Freedom Writers Publishing. All Rights Reserved.

The other dimension that you need to concern yourself with is the height of the walls.
You can have the A and B sides of the growdome roof come all the way down to the
edges of your raised bed, but that doesn't work out to be all that efficient, as you really
can't grow anything along the edges then. By adding a couple of feet worth of straight
vertical walls, high enough to clear your plants, you are able to use all the space in your
raised bed to the maximum efficiency.
So, in addition to the pipe needed for the roof, you need to calculate in the pipe you're
going to use for the walls, as well as the pipe for the roof ridge. Keep in mind that the
pipe comes in ten foot lengths, so you will probably end up with some waste from
cutting it to the sizes you need.
We used two foot high pieces for the walls, because after cutting 5'8" out of a ten foot
piece of PVC, we had 4'4" left over. That works out very nicely to make two sections
that are two feet long each.

To make this growdome, you'll need:
•
•
•
•
•
•
•
•
•
•

More than enough 3/4" PVC pipe to build the bows and the ridge
PVC 90 degree elbows for every bow except the end bows
PVC 45 degree elbows for the connection between the roof and the walls
PVC three-way connector - 3/4" x 3/4" x 1/2" NPT (one leg is threaded) for the
ends of the roof
PVC 3/4" female x 1/2" NPT male adapter
Galvanized steel 3/4" pipe straps to hold the bottom of the walls to the raised bed
Galvanized 1 1/4" drywall screws to attach the pipe straps to the raised bed
8" plastic cable ties to attach the center bows to the ridge pole
6 to 8 mil thick clear plastic sheeting
PVC cement and primer
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45 and 90 degree elbows

Three-way connectors and adapters

Pipe straps

Cable ties

Tools Needed:
You'll actually need very few tools to make this growdome, which is one of the nice
things about working with PVC. As you can see in the picture below, the only tools I
used were a cordless drill, a hack saw, a tape measure, a screwdriver and a marker. All
the parts for this green house are shown in the picture as well.
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Budget:
For me, this is what it cost:
• 6 - 3/4" PVC 10' sections $1.95 each
• 1 - 10 pack of 3/4" pipe straps
• 1/2 - 2 pack of 10'x25' 3.5 mil sheeting $18.98
• 6 - 3/4" 45 degree connectors @ $0.90
• 1 - 3/4" 90 elbow
• 2 - 3/4" 90 degree elbow with 3'rd end 1/2"
• 2 - 1/2" to 3/4" adapters
• Pack of cable ties (not shown in pic)
• 1 box of 1 1/4" Gold wood screws
• Two spring clamps (optional)
• Wood for a raised bed (I already had one)

$15.24
$2.54
$9.49
$5.40
$0.48
$3.90
$1.82
$2.18
$6.47
$1.98
$0.00

Total

$47.32

This is what I used for this one, and returned the extra materials to the store.

To Make the Growdome Structure
It is easier to make this growdome if you make the entire roof first, and then add the
legs for the walls. That keeps everything at a good working height and prevents the
bows from falling over as you are working on other parts of the structure.
Efficiency would normally dictate cutting all the material first and then putting the
growdome together. However, I'm a firm believer in Murphy's Law, so I only cut what I'm
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going to use at the moment and then when I'm done with that part, I cut more. That way,
when I find that I cut something the wrong size, as I invariably do, I don't waste a lot of
material. Considering that we had to calculate the length of the roof sides, I'd say that
Murphy is just waiting to show up and laugh at us.
So, start by cutting two pieces to the length we calculated earlier and connect them
together with one of the 90 degree elbows. If yours doesn't glow like mine did, don't
worry, it takes special lighting to make that happen.

Check to see that your calculations were correct by standing the bow in place in the
raised bed. If it fits, you can give yourself a pat on the back. If not, check your
calculations.
The bow shown in the pictures is actually one of the middle bows and not the end bow,
even though I set it in the end of the raised bed. You will need one center bow every
three to four feet of the length of your raised bed. As my raised bed is only eight feet
long, I used one center bow.
The end bows are made in essentially the same way, with the exception that instead of
using the 90 degree elbow to join the two pieces of pipe together, you use a three-way
connector. One of the legs of the three-way connector is threaded, so we need to adapt
it to a smooth female pipe coupler; otherwise we can't glue the ridge pipe to the end
bow.
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As you can see in the picture, the adapter threads directly into the threaded branch of
the three-way. This side will be where the ridge pole connects. The other two legs of the
three-way are used for attaching the two sides of the roof.
You can actually buy three-way connectors that are designed for gluing all three sides,
rather than the ones like this which have one leg that is threaded. They make them in
what is known as a "furniture grade" PVC fitting, which is weaker than the schedule 40
PVC fittings and pipe which we are using. However, they are only available for one inch
pipe, not the 3/4 inch pipe we are using. The other problem is that they are not a
standard stocked fitting at home improvement centers. You would have to special order
them. For these reasons, we have decided to sue the standard parts.
Once you have completed making all the bows for your growdome, set them in place on
your raised bed planter box. Without being attached, they will not want to stand up.
That's all right, as you're about to solve that problem.
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The next step is to install the ridge pole. To make up for the three-ways and adapters,
the ridge pole needs to be cut 5" shorter than the inside dimension of your raised bed.
Before installing it, measure and mark the positions of the other roof bows, every three
or four feet, as you previously determined. Glue the ends of the ridge pole into the
adapters on your three-way connectors.
You can now attach the center bows to the ridge pole. This is done with the cable ties.
This may not seem like a very strong way to attach them, but once the plastic sheeting
is attached over the framework, it will keep the center bows from being able to move.

Once attached, your roof structure should sit inside of your raised bed like this:
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As you can see in the photo, I have all the legs for the walls cut and laying in the planter
bed as well. I chose to make mine 24" long, which gives enough height along the sides
of my growdome for shorter plants to grow. I leave the center area of the growdome for
larger plants, like tomatoes.
Attach the 45 degree elbows to the ends of the wall legs, rather than to the roof
structure. If they are not straight on the roof, the legs will end up sticking out at strange
angles. By attaching them to the walls first, you can easily align the walls to the roof.
Before removing the roof structure from the planter, mark the locations where the wall
legs need to be placed. This will obviously be where the roof structure meets the bed.
Remove the roof structure and attach the wall legs to the planter bed with the pipe strap
clamps. Don't fully tighten them at this point, as you want to be able to twist the pipe in
the clamp to adjust its position. You merely need them tight enough to make the pipe
stand up straight.
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Attach the 45 degree elbows to the top of the side wall legs, pointing across the bed
towards the opposite leg on the other side. This does not need to be exact, as we'll be
able to make a final adjustment when we attach the roof structure to these legs.
Working from one end of the growdome to the other attach the roof structure to the legs
for the walls, installing each opposing pair together. You want to make sure that you get
the alignment of the 45 degree elbow correct at this point, as you will not be able to
adjust them later. By working in pairs, you should be able to see if you have them
straight or not. If you look in the picture below, you'll notice that the front-right and backleft legs are a little crooked. That's because we didn't get the elbows aligned perfectly.

Congratulations, the structure for your growdome is now complete. Just go back and
make sure that all your connections are solid and tighten the screws for the pipe band
clamps the rest of the way. Then, we'll install the plastic sheeting over the structure.

To Cover the Growdome
With the structure finished, it's time to go ahead and put the plastic sheeting on the
growdome. I ended up using 3.5 mil plastic on mine, simply because the home
improvement center in my area didn't have any thicker plastic. However, I'm still looking,
because I know what I have won't last. I would highly recommend putting 6 to 8 mil
plastic on your growdome, so that it will last longer.
I attached the plastic to my growdome frames with a staple gun. I've seen a lot of other
ways done, but this is quick and easy. The PVC pipe is soft enough that a good staple
gun can drive the staples right through it, providing a solid hold. You have to be careful
aligning the gun, because if it's off to one side, the staple won't go through. Before
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starting, you might want to put a few staples into a piece of scrap, just to get used to
aligning the gun on the pipe.
I used one inch spring clamps to hold the plastic in place while I was working on it. This
was very useful as it kept the plastic from slipping off one end, while I was working on
the other end. I would highly recommend having a good supply of these; I wish I had
used more when I was building.

If you are working, like I did, from a small roll of plastic sheeting, unroll the whole thing.
If you are working from a longer roll, such as a 100' roll, you'll need to cut it off. When
you do, make sure that you cut it too long. It's always better to have to cut it down to
make it smaller, than it is to have to tape another piece on, because you didn't get
enough to start with.
I used a 10' x 25' roll of plastic. That meant that I was going to be too short in one
direction or the other. I chose to be too short at the ends, rather than the sides. It was
easier to add pieces on the ends, than it would be to have to join the back wall together
in the middle.
Let me give you a secret here. If you have to join two pieces of plastic sheeting
together, do it where you have a structural element to attach them to. That way, you can
attach one piece to the frame and then the other, overlapping it. Finally, I'd tape the
loose edge as well, just to help seal it off and keep them from flapping in the wind.
Drape the plastic over the frame and hold it in place with the spring clamps so that you
can adjust the position. You may have to readjust it slightly, so you want to make sure
that you do that before you start attaching anything.
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As you can see from the picture, when I laid the plastic over my framework, it left me
with about a foot of overhang on each end. I kept that, as it helps seal the growdome
roof to the end pieces. You want to stretch the plastic slightly, as any slack in it will
cause it to move in the wind. That could lead to it breaking down prematurely.
There are a couple different ways you can go about attaching your plastic sheeting to
the structure. The first is to attach it all the way, using one, or both, ends as a door to
get into your garden bed. If you only use one, you'll have to walk in the bed. Depending
upon the length of your bed, putting a door on each end may make it so that you can do
everything without having to walk in it.
The other possibility is to attach one side of the roof all the way and only attach the
upper part of the opposite side. This side could then be rolled up, providing access to
the bed. If you are going to choose this way, you'll need to have the upwind side
attached to the framework; otherwise, the whole thing could blow away.
Staple the plastic to the framework, starting in the center top of the roof and working
your way outwards. The closer together you put the staples, the better your growdome
will be able to withstand the wind. On the other hand, using a staple gun can make your
hand tired quickly, so you want to be reasonable. Be sure to pull the plastic smooth as
you go, so that there are no unnecessary wrinkles. The order of stapling should be:
•
•
•
•
•

The ridge, working from the middle outwards.
The middle bow, working from the top downwards on the upwind side.
Additional bows, working your way out from the center.
The end bows.
Attaching the plastic sheeting to the raised bed.

The staples must be inserted into the plastic pipe parallel with the length of the pipe. To
accomplish that, you need to hold the staple gun perpendicular to the length of the pipe.
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If you are attaching the plastic sheeting so that you can roll up one side, you'll need to
attach the bottom edge of the plastic to a piece of wood, so that it is weighted down to
prevent movement. A 2"x 2" piece works well for this. Lay the plastic on the ground and
lay the board on it, using it as a guide to cut the plastic with a utility knife. You can then
staple the plastic to the wood, securing it.

With the plastic sheeting attached to the board in this manner, all you have to do to
raise the sides is roll it up around the board. The rolled up plastic can then be held in
place with a spring clamp while you are working in your garden.
The ends are attached to the structure in much the same way as the roof was. One
major difference is that you will not be able to pull things tight as you did with the main
piece of plastic going over the roof. I left mine loose at the bottom, from where the roof
meets the walls downwards, so that I could clip it up to gain access to the garden bed
and work on it.
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I also found it useful to use some binder clips to attach the corners of the top together
and attach them to the plastic being used for the end. These are rather inexpensive and
available at any office supply store.
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Growdome #4 - The Reverse Growdome
We've included this fourth growdome in this report for two basic reasons: to show you
how far you can go with a PVC growdome and to introduce you to the idea of the
reverse growdome. This one is considerably larger than the others we have made,
measuring 14 feet wide and just under 30 feet long. Most of why it's so big is that the
walkways around the raised beds are enclosed within the structure, rather than being
outside the structure. You can close yourself inside of this one and work on your garden
to your heart's content.

While this looks like a much more complicated project than the others, it really isn't
much more complicated than the first one that we did. Besides being a reverse
growdome, the major difference between this one and the first one is simply scale. The
same tools and the same techniques are used as those used in the first growdome, with
the exception of what was needed for the plastic sheeting.
This growdome consists of seven central bows and two end bows. The end bows are
different, as they are also intended to be end walls. Since this growdome is bigger than
the others, it needs thicker PVC pipe. It was made out of 1" PVC, although if I was to do
it again, I'd probably step that up to 1 1/4".
As you can see, the shape of the growdome is more of a barn roof, than a peaked roof.
This design was chosen for two reasons; to avoid having to remove a bunch of
branches from the oak tree behind it and to keep the overall height down where it could
be worked on. As it is, the top of the roof is nine feet off the ground.
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I decided that I wanted the walls to be five feet high, so that I could walk all the way
around the raised beds without having to duck. That and the overall width gave me the
starting point for laying out the pattern for the bows. The angled portions were
calculated just like we calculated the roof in the first growdome. That gave me final
dimensions for the bows like this:

Actually, the six foot top section is cut in half, into two three foot sections, to allow the
installation of a cross in the middle for the ridge. Due to the larger size and the greater
need for rigidity, I decided it didn't make sense to tie the ridge to the bows, like we had
done before. The 5.66 foot angled portions of the roof work out to 5' 8" exactly. By the
time all the pieces for one bow and the three - four foot connecting pieces to go
between the bow and the next are cut out of four pieces of PVC pipe, there were only
two - four inch pieces of scrap.
As the growdome structure isn't attached to the planter beds, it was necessary to
provide a bottom structure as well. This is done by putting a T on the bottom of each
wall and using a four foot piece of PVC pipe between each bow and the next.
The connectors needed for each bow are:
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The ends of the growdome are slightly different than the bows in that they have bars
running across the span and vertically to make a wall at the end. This wall must include
a bottom bar to act as the bottom part of the frame. The two ends are slightly different,
as needed for the installation of the door in one end. For sake of simplicity, the
horizontal member is just below the elbow transitioning from the wall to the roof and the
vertical members were installed just inside of the elbows that connect the angled roof to
the flat part of the roof. However, these dimensions are not critical.

The most complicated part of the construction was building the bottom corners of the
end walls. Rather than make a simple construction, like we did for the ridge of the first
growdome, I made my own connection. Were I to do it again, I would probably choose
to make it like we did in the first growdome. I show it here merely if someone is
interested.
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Assembly of the growdome structure was accomplished by modules. Pairs of bows
were connected together at ground level and the ridge, with the three four foot pieces of
pipe we had cut for that purposes. During module construction, the bows were laid on
the ground, rather than upright. Then, another set of four foot pipes was attached to one
of the bows, so that it could be attached to the next module. By assembling the modules
first, it was possible to stand them up and not have them fall down. Individual bows of
this size would have wobbled incredibly and been hard to control.
The ends were treated just like the bows for the construction of the modules, although
their placement was obviously of high importance. Once one module was set in place,
the next module was glued to it, and so on until the full length was reached.
If you wanted to, you could cover the growdome with clear plastic sheeting, as we did
with the other growdomes. Although larger, it would function as they do, keeping the
heat and moisture inside, so that the growing season could be extended.

Making it into a Reverse Growdome
The idea behind a reverse growdome is to protect the plants from heat, rather than cold.
This growdome deep in the South of Texas, where heat kills plants and cold is almost
unheard of. It was necessary to build the reverse growdome for two purposes, to protect
the plants from too much sun and to protect them from animals.
Protecting them from animals is accomplished by attaching plastic chicken wire, more
correctly known as "poultry netting," around the bottom five feet of the growdome.
Regular chicken wire could be used as well, but the plastic was chosen for its lower
price. It is yet to be seen how well it holds up over time.
It was realized after the structure was fully assembled that there was nothing to attach
the top edge of the chicken wire to, so a stringer of 1/2" PVC pipe was added to the
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inside of the lower roof elbow. This was attached with 1/2" copper pipe straps (the 1/2"
straps for the copper pipe are smaller than those for PVC, as there were no 1/2"
galvanized pipe straps available, these worked well). Stainless steel screws were used
to prevent rusting.

What really makes it a reverse growdome isn't the chicken wire, but what is above it in
that picture. That is what is known as 50% shade cloth; meaning that it only allows 50%
of the light to pass through. Putting this over the roof lowers the temperature inside the
reverse growdome by 10 degrees, helping to keep the plants from dying, as well as
anyone working in the garden.
Shade cloth comes in a variety of sizes and colors. This particular cloth is six foot wide,
which makes two runs of it perfect to cover the flat part of the roof and the southern
sloping side. Those are the two sides where the shade is needed the most.
There are two basic ways of attaching the shade cloth to the structure; grommets and
clips. These are actually designed for use in tying the shade cloth in place with rope, but
we found it easier to get it tight by using cable ties. It's important to get the shade cloth
tight so that it doesn't whip in the wind. If it starts whipping in the wind, it will tear apart.
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In the picture on the left, grommets have been installed on the shade cloth and cable
ties used to attach it to the stringer that was installed for the chicken wire. In the picture
on the right, the clips were installed and then cable tied together.
The shade cloth does not come neatly hemmed and ready to go. The sides of the cloth,
shown in the images above, are woven in a way that they won't unravel, like what a
seamstress would call the "selvage edge" of a bolt of fabric. There is no need to sew
these edges and either grommets or clips can be used on these edges.
The ends of the shade cloth are another story. They will unravel quite easily, so need to
be bound with a seam binding to prevent them from coming apart. The seam binding
that is used is made of a woven plastic material and is specific for this purposes. It
comes in different widths, but you want to use a wide one (2-1/2" or more) to ensure
that it doesn't come apart. The binding is folded in half and sewn onto the end of the
shade cloth, with the edge going inside the fold.
You want to use special thread for sewing the shade cloth as well. Normal thread can
break down in sunlight. Sail makers thread (used for the sails on sailboats) is UV
stabilized and won't break down. This will make the shade cloth last longer. The end
needs to be sewn several times through, to ensure that the binding grabs the threads of
the shade cloth in a way that they won't come undone.
Only grommets can be installed where the binding has been used, the clips will not lock
through the extra layers of material.
Adding a Trellis
It is very easy to add a trellis to this growdome or any of the others. The trellis can be
made out of PVC pipe as well. Simply cut pieces of PVC and glue them together with T
connectors to form a ladder.
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Adding a trellis allows you to make better use of the space in your growdome and in
your raised beds. Plants like cucumbers, which normally run along the ground, can be
attached to the trellis, allowing them to climb the trellis and use up much less space in
your growdome.
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Planting in Your Growdome
Now that you've built your growdome, you need to make good use of it. That means
planting, so that it will fill with fruits and vegetables that your family can enjoy.
Fortunately, the way we've constructed these growdomes, you can get a lot of use out
of the space, giving you a better yield than you would get from planting in a normal
garden.
Ideally, you want to grow plants that need a lot of heat, as that's what you're going to
have inside your growdome. Avoid cold weather plants or plants which need so many
days of frost to bear fruit. Rather, use the space inside your growdome for those plants
which you could not grow, unless you were using a growdome. Some you might want to
consider are:
•
•
•
•

•

•
•
•
•
•

•

Leafy greens - Basically, this would include anything that you think of as salad
greens
Micro-greens - This category includes such things as beet, peas, choi and
radishes
Spinach - Actually one of the most common growdome plants. A very healthy
plant to eat, providing lots of vitamins and minerals
Cucumbers - Although cucumbers normally run along the ground, like other
melons, they will grow even better of you tie them to stakes or put them on a
trellis
Tomatoes - Many people struggle to grow tomatoes, starting them indoors and
then moving them out to their garden after the last thaw. With a growdome, you
can start them outdoors; just make sure you have something to hold the plants
up
Peppers - Various types of peppers will grow well in a growdome, from bell
peppers to some of the spicy ones
Herbs - a variety of herbs grow extremely well in growdomes
Squash - Like the cucumbers, give the squash something to grow on, so as to
support the plant and keep it from taking up too much planting space
Citrus fruits - Citrus need a warm climate to thrive. A growdome will allow them to
be grown farther north, keeping them warm enough to grow and fruit well
Grapes - Grapes grow extremely well in hot weather. They don't need as much
water as many of your other plants, so you may need to pot them separately, but
keep them in the growdome
Strawberries and raspberries - Both of these popular berries grow extremely well
in growdomes
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If you are unsure of whether a particular fruit or vegetable will grow well in your
growdome, check its growing zone. Those that grow well in warmer climates are ideal
candidates for your growdome. The USDA has created 10 growing zones, based on
temperature. Plants are rated for the growing zone that they will grow best in and that
information is usually provided on the seed packet.
A normal, unheated growdome will have the effect of creating an environment that is
one to two growing zones warmer than the climate normally is in a particular area. So,
you can count on being able to grow produce that would normally grow in those zones.

Remember, the important temperature for a plant is the soil temperature. So you can
actually increase the temperature farther by adding compost. The biological breaking
down of the compost generates heat as well. Between the growdome and the compost,
you can raise the soil temperature by as much as four growing zones.
Whenever you add compost to a garden bed, you should also add earthworms, if your
garden doesn't already have a healthy population of earthworms. The earthworms are
an important part of the biological cycle, helping to break down the compost.
Raising the soil temperature will affect the air temperature within the growdome as well,
which can be a great help when the temperature is approaching freezing. Freezing
temperatures can kill the plant, by causing the water in the plant's cells to freeze. As it
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freezes, it expands, bursting the cell walls. However, even if the air temperature is
slightly below freezing outside, the temperature inside the growdome can still maintain
itself above zero.

Planting in Your Raised Beds
Since you are growing in raised beds, inside your growdome, you can make much
better use of your space than otherwise. In a typical garden, the plants are laid out in
rows, with the distances for that particular type of seed. What many people do is to
scatter the seeds in rows and then thin out their plants once they start growing.
With your growdomes, you can grow the plants at exactly the recommended distance in
both directions. Take carrots for instance. Those should normally be planted every one
to three inches, depending upon how big you want your carrots to grow. So, in a typical
garden, the seeds would be scattered in a row and then when they sprouted, they'd be
thinned to one plant every two to three inches. In your growdome, you can make a grid
and plant one seed every two inches, with the rows only two inches apart. You get more
out of your space and you don't have to waste any seeds.
The advantage you have in the growdome is that you don't need to leave yourself room
to walk, as you would in a traditional vegetable garden. Therefore, you don't need any
more room between rows, than the space that the plants themselves need. Since you
have good soil, the seeds are much more likely to germinate, eliminating the need to
waste seeds. Your soil is also softer, so it's easy to push the seeds directly down into it
with tweezers, rather than having to dig it up.

Laying Out Your Garden
You want to take some time to lay out your garden, so that you can get the most out of
the space you have to work with. Both the grow dome and the hoophouse have more
vertical space in the middle of the bed, than they do on the sides of the bed. So, you
want your higher plants to go in that middle space, while the shorter ones go towards
the sides. That gives you the ability to get the planting in the least amount of space.
For plants like squashes and melons that need to run along the ground and can't be
supported by a trellis, it works well to plant them along the sides of your garden bed,
especially if your beds were made with a wide ledge. The running vine of the plants can
be kept on the ledge, as well as the fruit growing off of them. This way, they are still
inside the growdome, but they aren't wasting any of the space you need for planting.
To hold the vines on the wood ledges at the sides of your garden beds, you'll need to
nail them in place. No, I don't mean nailing through the center of the stalk, but rather
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nailing beside the stalk to hold it in place. Get some six penny uncoated nails and tap
them in slightly where you want the stalk to stay and they will hold the stalk in place.
By not driving the nails deeply into the wood, it's easy to remove them with the claw part
of the hammer at the end of the season and save them for reuse the next year. If they
weren't in too deep, they should come back out without bending.
You should pretty much always count on using a trellis or tomato cage in the center row
of your planting bed. That's the highest roof point you have and you want to make good
use of that vertical space. Beans, tomatoes and cucumbers all grow well on a trellis.

As you can see, the taller plants are in the middle of the growdome, where they have
more room. The shorter ones are left towards the sides. This provides the maximum
growing area for each plant. It also allows all of your plants to receive abundant light,
helping them to grow healthy.

Mycorrhizal Fungi
You may also want to consider adding mycorrhizal fungi to your soil. This fungi is a
plant parasite attaches itself to the roots of plants and grows out form the roots,
extending them. The symbiotic relationship between the plant and the fungi functions
extremely well, with the plant feeding the fungi and the fungi bringing nutrients and
water to the plant.
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If you decide to use mycorrizal fungi, you don't want to turn the dirt in your garden every
year. Doing so would break up the fungi. Better to leave it in place and plant your new
seeds. The existing network of fungi will quickly find the seeds when they germinate,
and help them to grow.
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