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Introduction

Home greenhouse gardening could not be better suited to our tumultuous times. Never has there been a greater assortment of greenhouse and cold frame options available to the home gardener, and never has home gardening been more important on both the personal and global levels.


Start with the personal. A global pandemic has taught us that the food chain is a fragile thing. Food prices climb ever higher and eating organic and healthy is harder day by day. But not if you grow what you eat. A greenhouse can be your way to have a bumper crop of your favorite edibles, even in the depths of winter.

It’s not all about food, though. You can just as easily grow work-of-art flowers like orchids that might not otherwise survive in your garden. There is a place in every life and every home for beautiful blooms and foliage. Those, too, enrich our lives. The right greenhouse can help you cultivate your favorite flowers, regardless of how exotic they may be.

Beyond the practical, greenhouse gardening is just plain relaxing and rejuvenating. It’s an enjoyable way to get outside, get a little exercise, do something entirely productive and positive, and unplug for awhile from our hectic, fast-paced, tech-driven world. There is also that incredibly rewarding satisfaction of eating something you grew with your own two hands and the sweat of your effort. There is no price tag for that particular feeling.

That’s a lot of upside, but the many benefits of home-based greenhouse gardening do not stop at the boundaries of your backyard. As climate change accelerates and wreaks havoc across the country and around the globe, individuals often feel powerless to have any kind of impact. They are not. Growing food in a greenhouse is something any homeowner can do to help the environment. That’s food that won’t use fossil fuels to find its way to your kitchen table. Greenhouse gardeners can also turn kitchen scraps into precious compost, keeping that waste out of landfills.

The biggest challenge? Simply getting started. Fortunately, that’s where this book shines. You’ll find all the information you need to decide on a size and type of greenhouse that will be best for you, your yard, and your life. The chapters that follow sort out whether you should choose plastic or glass, the frame material that will serve your situation and needs, and the type of tech that will best accommodate your particular style of gardening.

Sifting through the choices is key, and you’ll find a wealth of advice here to help you do just that. As fun and rewarding as greenhouse gardening can be, it has to fit into your household budget. So, while we cover the amazing new tech in greenhouse gardening—such as smart phone–connected hygrometers, thermometers, and heaters—we’ll also help you make the hard decisions about which are most affordable and useful for your needs.
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Greenhouses

It’s the golden age of hobby greenhouse gardening. The good news? You’ll enjoy an incredible diversity of structural, equipment, and add-on options. The bad news? You’re faced with an incredible diversity of structural, equipment, and add-on options. Sifting through all the variables can be daunting. For what is in theory a fairly simple structure, the reality is anything but.

You can have a heated glass greenhouse, a plastic-draped three-season hoophouse, or something completely different. You might go with a concrete foundation, a brick floor, no foundation at all, or something else entirely. Perhaps you need to create a humid environment to coddle exotic flowers or are better served with diffused light and UV protection to create an ideal growing environment for seedlings and young tender plants.

It’s an awful lot to consider, but there is no need to feel overwhelmed. This detailed chapter is meant to set you up with all the basic knowledge any home gardener needs to purchase, erect, and make the most of a hobby greenhouse. You’ll find guidance on what equipment you need, and what you don’t. You’ll learn all about proper positioning of a backyard greenhouse to take advantage of the growing day. There’s in-depth information about how local climate can affect the choices you make in setting up your greenhouse. All in all, it’s safe to say that this chapter provides just about all the information you could need or want to ensure gardening success.
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Choosing a Greenhouse

There are so many hobby (or “starter”) greenhouse options, even beyond the available selection of sizes and shape, that it is quite easy to feel daunted at the prospect of starting to shop for your own backyard grow structure. Take a step back, breathe, and consider a few key questions. The answers will give you clear direction on your final selection.

1. Plants. What will you grow in your greenhouse? Will you just harden off seedlings or extend the season for a few vegetables? A small, unheated PVC structure might serve your needs. Starts and seedlings require different lighting and conditions than established, mature plants. Are you hoping to create a cornucopia of blooms by growing flowers? Or do you want to save some money by growing your own produce. How big will the plants get? What are their special needs? All of those factors may lead you to a more permanent structure with a sturdier frame and glass panels.

2. Budget. How much are you ready to invest—in both money and time—into your greenhouse gardening adventure? Keep in mind that some types of greenhouse plants, like fruits and vegetables, can pay you back handsomely in savings on your grocery bill. Ultimately, the money you’re willing to spend will narrow the size and type options from which you can select.

3. Local climate. This factor, in combination with the plants you hope to grow, will have the most significant impact on your final choice of greenhouse. If you’re simply looking to extend the growing season at both ends, and your local climate is relatively mild, a basic unit will serve your needs. If, however, you want to do more extensive four-season gardening, or your local area is subject to temperature extremes, expect to pay more for the structure and equipment that works best under those conditions.

4. Style, size, and shape. The actual size of greenhouse that suits you best and the type that appeals to you will lead you to particular units. Are you okay with the informal look of a hoophouse, or would you prefer a more fully featured Victorian? That decision may also be driven to some degree by the look you want for your landscaping. Are you hoping the greenhouse will be a stunning decorative feature in its own right, or are you focused on practicality and function?

The majority of greenhouses are simple rectangles (except for the rare octagonal model or geodesic dome), but they come in a long list of widths and lengths. Measure the space you have available and note the sun exposure. Consider how tall your plants will be and how much room you want to move around inside. Understand that most hobby greenhouse gardeners regret buying too small, not too large. You’ll likely put any extra space in the greenhouse to good use.

5. Heat, water, and ventilation. Unheated greenhouses are usually used just to extend the growing season for hardy and half-hardy plants. The greenhouse may offer some frost protection, but will be used only in spring, summer, and fall. A heater makes any greenhouse more versatile, increasing the growing period to four seasons and expanding the variety of plants you can grow. You’ll also need to determine if you want water run to the greenhouse by way of a hose, or if you want to actually plumb the structure. Misters and grow lights are additional features that can increase greenhouse usability.
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THE COST QUESTION

Greenhouse prices vary to extremes. You can spend around $100 for a simple, portable zip-up greenhouse, or splurge on a full-size, well-outfitted, custom glass Victorian with bespoke foundation, as a package running as much as $25,000. Your budget, however, is particular to you. Here are what you can expect to find at different levels of expense:

$ ($60-$500)


	5-foot-square mini “pop-up” greenhouse.

	6 × 8 basic greenhouse with polycarbonate panels.

	6½ × 6½ prefab hoophouse with flap or roll-up door.



$$ ($500-$2,500)


	8 × 4 attached aluminum-frame lean-to with polystyrene panels and an operable door.

	16 × 20 hoophouse kit with PVC tubing and frame door.

	8 × 12 basic aluminum frame hobby greenhouse with polycarbonate panels and a framed door.



% ($2,500+)


	8 × 10 Victorian greenhouse with tempered glass, aluminum frame, automatic openers, and multilevel adjustable shelves.

	8 × 12 farmhouse style greenhouse with louvered windows, auto-opening vents and double doors.

	10 × 26 bell-shaped tunnel, with two doors and vents.
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This large Victorian-style glass greenhouse features a “drop” door—a door that extends down below the original threshold of the greenhouse to accommodate the height of a foundation wall. The steep roof pitch and distinctive top crest create an eyecatching formal visual with plenty of space inside for growing a variety of plants or just relaxing in the warmth of the sun.
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Attached to the exterior wall of the house, this lean-to-style greenhouse has all the features for complete growing success: running water (A); electrical service (B); a heated plant-propagation table (C); a heater (D) for maintaining temperatures on cold nights; ventilating windows (E) and sunshades (F) for reducing temperatures on hot days; drip irrigation system (G) for maintaining potted plants; a full-length potting bench (H) with storage space beneath; paved flooring (I) to retain solar heat. It also has the steep roof pitch (J) (expressed as the drop per foot, or 5/12 in this case), and permanent wall attachment (K).






Lean-to or Freestanding?

Hobby greenhouses can be divided into two basic categories: lean-tos and freestanding. Lean-to greenhouses are attached or butted to a wall of the house, while freestanding models can be placed anywhere in the yard that receives the appropriate sun exposure.



• Lean-tos. Inexpensive lean-tos are simply butted against a flat, plumb wall surface. Slightly more expensive attached versions are physically fastened to the wall and the seams sealed to prevent heat loss. Both are normally positioned on an unshaded south-facing wall. The wall can be part of a shed, an outbuilding, or the main house.

Although they typically have less floor space inside and less headroom because of a sharply pitched roof, lean-tos can take advantage of close proximity to the home’s plumbing and electrical connections. The lean-to can also benefit from the home’s heating. This type of greenhouse comes in several variations to suit location. Most are specifically meant to be connected to a side wall, while some are designed for gable-end wall placement. They can be simple plastic-covered, three-season enclosures, or can come equipped with glass or polycarbonate panels, vents, misters, fans, heaters and other accessories.

Lean-tos are dependent on the construction and siting of the host building. Highly textured or irregular walls do not provide a good seal for lean-to mating surfaces. In cold climates, they must be protected from heavy snow sliding from the house roof. The space inside a lean-to is by nature smaller than the potential space inside a freestanding greenhouse. Lean-tos are also prone to overheating when not properly vented.

• Freestanding. Freestanding greenhouses can be portable or permanent, and come in a much wider range of sizes than lean-tos do. Portable freestanding greenhouses offer the potential to move when the homeowner does, or to be positioned differently if plants are not doing as well as they should. The more important advantage of this type over lean-tos is that four sides of glazing translates to much greater sun exposure.

However, a freestanding greenhouse is usually more expensive to build, and certainly more expensive to heat or plumb. Depending on the size, a freestanding unit may require a foundation be laid. These are also more exposed to the elements and subject to wind damage.
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HEATED GREENHOUSE ENVIRONMENTS

Heated greenhouses are cool, warm, or hot. Each of these environments supports different plants and gardening activities.

Cool: Minimum Nighttime Temperature 45°F (7°C)

In a cool environment, you can start seeds and propagate cuttings early in the year so they will be ready for planting in garden beds at the beginning of summer. Unless your climate is mild, however, you’ll probably need a propagator to provide a little extra warmth for starting seeds. Vegetables and hardy and half-hardy plants do well in this type of greenhouse. Although the temperature in a cool greenhouse is suitable for protecting frost-tender plants, their growth during winter is minimal.

Warm: Minimum Nighttime Temperature 55°F (13°C)

A warm greenhouse is suitable for propagating plants, raising seedlings, and growing a wide range of plants, including flowers, fruits, houseplants, and vegetables, even during the coldest months. You can sow tomato seeds in January and harvest the ripe fruits in June. Though this type of greenhouse provides a highly desirable environment for plants, heating it can be extremely costly, especially if you live in an area with long, cold winters.

Hot: Minimum Nighttime Temperature 65°F (18°C)

Only a few serious gardeners will invest in a hot greenhouse because it is prohibitively expensive to heat. This type of environment is ideal for growing exotic tropical plants, such as orchids, bromeliads, and ferns.





How Big?

In all likelihood, you’ll shop for a greenhouse that fits the “hobby” category. Larger, estate greenhouses are categorized as “conservatories,” while much smaller greenhouses, which are usually portable, are labeled “mini.”



Some experts recommend buying the largest greenhouse you can afford, but this isn’t always the best advice. You don’t want to invest in a large greenhouse only to discover that you’re not up to the work it involves.

Of course, buying a greenhouse that is too small can lead to frustration if your plant collection outgrows the space. It is also much more difficult to control the temperature. One compromise is to buy a greenhouse that’s one size larger than you originally planned, or better yet, to invest in an expandable structure. Many models are available as modules that allow additions as your enthusiasm grows.

When choosing a greenhouse, take into account the size of your property. How much space will the structure consume? Most of the expense comes from operating the greenhouse, especially during winter. The larger the structure, the more expensive it is to heat.

Be sure the greenhouse has enough room for you to work. Allow space for benches, shelves, tools, pots, watering cans, soil, hoses, sinks, and a pathway through the plants. If you want benches on both sides, choose a greenhouse that is at least 8 feet wide by 10 feet long. Give yourself enough headroom, and allow extra height if you are growing tall plants or plan to hang baskets.


How Much Can I Afford to Spend?

Your budget will influence the type of structure you choose. A simple hoop greenhouse with a plastic cover is inexpensive and easy to build. If you’re handy with tools, you can save money by buying a kit, but if the greenhouse is large, requires a concrete foundation, or is built from scratch, you may need to hire a contractor, which will add to the cost.



Location is important. If you live in a windy area, you’ll need a sturdy structure. Buying a cheaply made greenhouse will not save you money if it fails to protect your plants or blows away in a storm. And cutting costs by using inefficient glazing will backfire because you’ll wind up paying more for heating.
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BUILDING DEPARTMENT QUESTIONS

Local building codes vary from region to region, but many dictate the type, size, and location of any greenhouse that may be placed on your property. Codes may also require a certain type of glazing—for instance, they may mandate that in a structure with glass panes, only tempered glass be used. That’s why it’s essential to do a little homework before you commit to buying or building your dream greenhouse. Here are a few basic questions every homeowner should ask the local building department:


	What type of foundation is required for a freestanding greenhouse? If compacted gravel is allowed as a foundation, how deep must the foundation go?

	Is there a minimum wind load required? Are anchors required? (Anchors are necessary for lighter greenhouses in areas that are commonly affected by high winds or extreme weather events.)

	What is the snow load per square foot or dead load required on the greenhouse?

	Does the structure need to be code compliant with the International Building Code (IBC) or Universal Building Code (UBC)? Which year?

	Do the building plans have to be site specific?

	Does the greenhouse have to be Americans with Disabilities Act (ADA) compliant?







How Much Time am I Prepared to Invest?

You may have big dreams, but do you have the commitment to match? Maintaining a successful greenhouse requires work. It’s not hard labor, but your plants depend on you for survival. Although technology offers many time savers, such as automated watering and ventilation systems, there’s no point in owning a greenhouse if you don’t have time to spend there. Carefully assess your time and energy before you build.
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You might save money by choosing a smaller greenhouse, but if you don’t have usable room to grow everything you want to grow, you aren’t getting real value out of the structure. This beautiful redwood-framed, prefab unit may be a little pricey, but it offers abundant counter, shelf, and work-surface space as well as quality construction and glazing meant to last decades.







Siting Your Greenhouse

When the first orangeries were built, heat was thought to be the most important element for successfully growing plants indoors. Most orangeries had solid roofs and walls with large windows. Once designers realized that light was more important than heat for plant growth, they began to build greenhouses from glass.

All plants need at least 6 (and preferably 12) hours of light a day year-round, so when choosing a site for a greenhouse, you need to consider a number of variables. Be sure that it is clear of shadows cast by trees, hedges, fences, your house, and other buildings. Don’t forget that the shade cast by obstacles changes throughout the year. Take note of the sun’s position at various times of the year: A site that receives full sun in the spring and summer can be shaded by nearby trees when the sun is low in winter. Winter shadows are longer than those cast by the high summer sun, and during winter, sunlight is particularly important for keeping the greenhouse warm. If you are not familiar with the year-round sunlight patterns on your property, you may have to do a little geometry to figure out where shadows will fall. Your latitude will also have a bearing on the amount of sunlight available; greenhouses at northern latitudes receive fewer hours of winter sunlight than those located farther south. You may have to supplement natural light with interior lighting. For an easier, quicker, and more exacting solution, you can turn to one of the many sun-mapping apps available for smart phones and tablets. Simply plug in your latitude and longitude, or other location indicators, and the app calculates sun exposure for your property, over time and through the seasons.

To gain the most sun exposure, the greenhouse should be oriented so that its ridge runs east to west (see illustration, below), with the long sides facing north and south. A slightly southwest or southeast exposure is also acceptable, but avoid a northern exposure if you’re planning an attached greenhouse; only shade-lovers will grow there.
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The ideal greenhouse location is well away from trees but protected from prevailing winds, usually by another structure, a fence, or a wall.






Siting Factors

Several factors influence the decision of where to build your greenhouse. Some pertain to your property, some to the structure, and some to your tastes.




Climate, Shelter + Soil Stability

Your local climate and geography have an impact on the location of your greenhouse. Choose a site that is sheltered from high winds and far enough away from trees that roots and falling branches are not a threat. (Try to position the greenhouse away from areas in which children play, too.) If you live in a windy area, consider planting a hedge or building a fence to provide a windbreak, but be careful that it doesn’t cast shade on the greenhouse. Avoid low-lying areas, which are prone to trapping cold, humid air.



The site should be level and the soil stable, with good drainage. This is especially important if heavy rains are common in your climate. You might need to hire a contractor to grade your site.


Access

Try to locate your greenhouse as close to the house as possible. Connecting to utilities will be easier, and you’ll be glad when you’re carrying bags of soil and supplies from the car. Furthermore, a shorter walk will make checking on plants less of a chore when the weather turns ugly.




Aesthetics

Although you want to ensure that plants have the perfect growing environment, don’t ignore aesthetics. The greenhouse should look good in your yard. Ask yourself whether you want it to be a focal point—to draw the eye and make a statement—or to blend in with the garden. Either way, try to suit the design and the materials to your home. Keep space in mind, too, if you think you might eventually expand the greenhouse.
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For maximum heat gain, orient your greenhouse so the roof or wall with the most surface area is as close to perpendicular to the sunrays as it can be.







Greenhouse Elements

At first glance, a greenhouse seems like a very simple structure: some basic framing, a good amount of glass or plastic, and voilà—a greenhouse. But actually, there is much more to this garden addition than meets the eye.

In addition to being thoughtfully situated to take advantage of the sun throughout the day and the seasons, any greenhouse must be carefully built to last while still providing an optimal environment for the plants you want to grow. That starts with choosing the right foundation and making sure the greenhouse has an appropriate floor. Not only is the base of a greenhouse important for its support, but the right floor can also serve as a heat sink, absorbing heat during the day and releasing it at night.

In addition, you’ll need to put a lot of thought into your greenhouse’s covering. Glass is traditional, but fragile and expensive. Plastic panels and sheeting are easier to work with, but you must choose the right type to create the ideal microclimate for your plants.

Any plant needs water, and depending on how large your greenhouse is, you may decide to automate the watering of your plants or to use misters to create the proper humidity. You’ll also need to figure out how to moderate the heat inside, because the temperature in a greenhouse can swing by as much as 50 degrees Fahrenheit over the course of any given day. Ventilation goes hand in glove with heat, and, of course, you’ll probably want some form of lighting so that you can check on or work with your plants after dark.

These are just some of the factors any greenhouse owner needs to consider and resolve. The purpose of this section is to help you make informed choices from among the great many options available in order to create the ideal space for whatever it is you hope to grow—not to mention yourself.
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A greenhouse is composed of several major systems that perform important functions. When planning your greenhouse, you’ll need to make choices about each system, which include the foundation, floor, frame, glazing, ventilation, watering, heat, storage, and more.






Foundations

Some portable starter freestanding greenhouses, and a few inexpensive lean-tos, require no foundation whatsoever. They can just be staked in place or, where there is little wind, simply stood on a flat, level area of ground. In most cases, however, a greenhouse benefits from some sort of foundation, whether it be a compacted soil or gravel base, or something more substantial. Larger, heavier structures will most likely require a more significant foundation to prevent movement in the underlying soil from damaging the framing or glazing. A foundation should also keep any wood or metal parts off the ground to prevent premature rot or corrosion.



If you’ve purchased a kit greenhouse, the manufacturer will likely recommend appropriate foundation options. Regardless of what you’re building, you should consult your local building department to determine the codes that dictate the foundation you need to use and whether you need a permit for the foundation, the whole greenhouse, or both.

Whether you’re working from codes or simply following best building practices, the foundation needs to match the greenhouse. A kit greenhouse may come with its own metal or fabric base. For many types of prefab structures, a crushed gravel base 4 inches deep or more will serve the purpose. Other cases may call for a base of landscape timbers, concrete footings or piers, or a concrete slab. More traditional, substantial, and permanent greenhouses are often built on a kneewall of wood, brick, or stone. This is an option for most types of greenhouses, but the work and expense mean that kneewalls are rarely used with hobby greenhouses.
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KNEEWALLS

Kneewalls, sometimes called pony walls, are low walls to which a greenhouse frame can be attached. They can raise a greenhouse to maximize headroom and can help to retain heat. However, they also eliminate growing space behind the walls and below the benches. If you only plan to grow potted plants on the benches, this may not be a problem—you can use the area underneath the benches for storage.

Kneewalls can be built with concrete blocks on a concrete footing, but a more attractive option is to use stone or brick and mortar. To help integrate the greenhouse with your home, build the kneewall from materials that complement the exterior of the house.
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Earth anchors, or anchor stakes, are often used to tie down very lightweight greenhouses and crop covers to prevent them from blowing away. A typical anchor is a long metal rod with a screw-like auger end that is driven into the ground. An eye at the top end is used for securing a cable or other type of tether attached to the greenhouse.
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Timber foundations are simple frames made with 4 × 4, 6 × 6, or larger landscape timbers. The timber frame is laid over a leveled and compacted gravel base (which can also double as the floor or floor subbase for the greenhouse interior) and pinned to the ground with rebar stakes. One level, or course, of timbers is suitable for small greenhouses, while two courses or more are recommended for larger structures.
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A concrete footing provides a structural base for a large greenhouse or a masonry kneewall. Standard footings are continuous and run along the perimeter of the structure. They must extend below the frost line (the depth to which the ground can freeze in winter; varies by climate) to prevent frost heave and should be at least twice as wide as the greenhouse walls they support.
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Pier footings are structural concrete columns poured in tube forms set below the frost line—the same foundation used to support deck posts. Pier foundations are appropriate for some kit and custom greenhouses and are often used on large commercial hoop-style houses. Anchor bolts embedded in the wet concrete provide fastening points for the greenhouse base or wall members.
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Concrete slabs make great foundations and a nice, cleanable floor surface but are overkill for most hobby greenhouses. In some areas, it may be permissible to use a “floating” footing that combines a floor slab with a deep footing edge (shown here). Otherwise, slabs must be poured inside of a perimeter frost footing, as with garage or basement construction. To prevent water from pooling inside the greenhouse, concrete slabs must slope toward a central floor drain—a job for a concrete pro, not to mention a plumber to install the drain and underground piping.






Floors

Even if your greenhouse is small or temporary, a dirt floor is often a bad idea. Watering of plants and even condensation can lead to a muddy mess that invites weeds, disease, and pests. There are plenty of inexpensive options for greenhouse floors, all of which are easy to install yourself. In general, any water-permeable surface that works for a patio or walkway will make a good floor for a greenhouse.



For long-term stability, improved drainage, and a level floor surface, it’s wise to support any greenhouse floor with a 4- to 6-inch subbase of compacted gravel. Cover the subbase with commercial-quality landscape fabric (not plastic; the fabric must be water-permeable) to inhibit weed growth and to separate the gravel base from the upper layers. From there, the simplest floors can be made with any type of suitable gravel, such as pea gravel or trap rock.

Brick and concrete patio pavers are other great options and offer a more finished look and feel over gravel floors. Pavers are laid over a 1- to 2-inch layer of sand and should be surrounded by a border (foundation timbers or patio edging will suffice) to keep them from drifting. Once the pavers are set, you can sweep sand over the surface to fill the cracks and lock the units in place. Another floor option—flagstone—is installed in much the same way. Keep in mind that any stone or concrete surface will also serve as a heat sink. This, alone, can be a good reason to add a stone floor to your greenhouse.
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A poured concrete floor is stable and washable, and requires no routine maintenance.
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Concrete pavers set in sand offer a long-lasting, stable floor covering that breathes and allows for good drainage.
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Pathway gravel is the easiest and cheapest flooring to install. Pea gravel, trap rock, and some river stones are good for both drainage and cleanliness. Highly compactible materials, such as decomposed granite, remain solid and level underfoot but leave a lot of grit on your shoes. In any case, choose a material that’s comfortable to walk on; loose or large gravel or stones can be unstable.






Framing Materials

Wood and aluminum remain the most popular framing materials for hobby greenhouses, but they are far from the only options.
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The Complete Guide to DIY

GREENHOUSES

Updated 3rd Edition

Featuring key updates for:

+ How to choose the right
greenhouse

« Sunrooms

+ Workbenches and storage

+ And all-new designs for
hardworking cold frames!
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