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Introduction 

YOU hold this book in your hands because you're so meone who likes to work and play in the dirt . Or at least 

you like the thought of it, and you're looking for inspiration to help you get out there. [n eit her case, you've 
come to the right place. Like a garden itself, thi s book is fill ed wi th diverse bo unty. It is a compendium of 

info rmation, Cldvice, projects, and nitty-gritty de tails to help you satisfy your pass ion to grow things . 

If you're already an avi d gardener and are th inlJng about talJ ng your hobby to the next level, the Greenhouses 
chapter is the place to start. Surely you've dreamt of bending the rules of nature just a bit , starting spring a little 
earlier, exten ding Slimm er in to October, or maybe creating a tropical paradise in the dead of winte r. Even the 

si mples t of green house structures ca n expand the possi bilities of what and whe n you can grow. and they make it 

much more fun and comfortable to garde n in (what used to be called ) the off season. 

1o day's green houses are wi dely availab le in a variety of styles and sizes to fit just about any budget. And you 
always have the option of bui lding your own custom house or assembling one from a kit. Projects for building 

the most popu lar types of hobby greenhouses are included here. a long with answers to the essentia l greenhouse 

questions, like what type of structure is right for your needs. where and how to build it , what materials to use, 

and how to mai ntai n it . 

\-\1hil e many attractive greenhouses are avai lable fo r sale in kit fo rm , most would only blend in with your 
home style if you happen to live in a drive-thru restauran t. If you'd like to have the advan tages of a fully 

functioning greenhou se but you want to main tai n t he a rc hitectural style of your house, then yo u'll wan t to follow 

along the custom Victorian gree nhollse project. There, yo u'll fi nd a complete, start-to-fini sh demonstration of a 

custom lean-to greenhouse with Victorian styling to match the Queen Ann e house to which it is attac hed. Even 
the door and the windows are made fTom scratc h using ordinary build ing materia ls . 

And no matter what type of gardening you do, the Garden Projects c hapter is bound to have something YO ll 

ca n really use: p lanting beds. a compost bin , trellises , potting benches ... you name it. Best of all, every design 

uses simple, inexpensive raw materials that you work with your hands into someth ing that's much more than the 
sum of its parts. Sound s a lot like garden ing, doesn't it? 

• 7 
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Greenhouses 

Enter a greenhouse and you've crossed the threshold of 

an cxtraorclillaJY place. You're greeted by a profusion of 

flowers and the rich textures of foliage. Sweet fragrances 

mix with the earthy smell of soil. Diffused light shines 

through the misty air. In the silence, you can almost hear 
the plants grO\ving. Traffic fumbles by unnoticed, and the 

distractions of the "real" world seem miles away. 

Once the province of the wealthy, greenhollse 
gardening is now practiced by almost two million 

American homeowners, according to the American 
Horticultural Society. You'll find greenhoLlses on city 

rooftops and tucked into suburban gardens. No two 
are identical, even if they're constructed from the 
same kit ; the contents of a gree nhouse make it unique. 

Some ho use vegetables (tomatoes and cucumbers), 
some shelter tropicals (scheffleras and dieffenbachias), 

and some are home to flats of germinating begonias. 

A select few protect rare orchids and plants imported 

from exotic tropical locales. But they all serve a 
common purpose: a place where gardeners can lose 

themselves among green and growing things. 

In this chapter: 
• Choosing a Greenhouse 

• Where to Site Your Greenhouse 

Greenhouse Styles 

• Greenhouse Elements 

• Custom Victorian Greenhouse 

• DIY Gabled Greenhouse 

Freestanding Kit Greenhouse 

• PVC Hoophouse 

• Shed-style Greenhouse 

• 9 
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I Choosing a Greenhouse 

G rccnhouscs can take many forms, from simple, 

three~season A-frame stru ctures to ela borate 
buildings the size of a small backyard. They can be 
custom designed or built from a kit, freestanding 
or attached, Framed in metal or wood , glazed with 

pl astic or glass . Spen d a little time researching 
online gree nhollse suppliers and you'll discover 

almost unlimited options. Alt hough it's importan t 

to c hoose a design that appeals to yo u and 
comp leme nts yo ur hOllse and yard, yo u'll need to 

co nsi der many other factors when making a decision. 
Ans\,vcring the fo llowing questions will help you 

determine the type, style, and size of greenhou se 
that sui ts yo ur needs. 

I How Will the Greenhouse be Used? 

\Al hat do you plan to grow in your greenhollse? 

Are you mos tly interested in extending the growing 
season- seeding flats of bedd ing plants early in 
the spring and protecti ng them from frost in the 
fall? Or do you want to grow flowe rs and tropical 
plants year~round? 

Your intentions will determine whet her YOLi 

need a heated greenhouse. Unh eated greenhouses, 
whi ch depend solely on solar heat, are used primarily 
to advance or extend the growing season of hardy 
and half- hardy plants and vegetables. Although an 
unheated greenhouse offers some frost protection, it is 
useful only during spring, summer, and fal l, unless you 
live in a warm climate. 

A heated greenhouse is fa r more versatile 
and allows you to grow a greater variety of plants. 
By installing equipment for heating, ventilation, 

The Cost Question ~ 

The cost of a basic freestanding greenhouse can range 
from the very economical (plastic sheeting and PVC 

hoop frame) to the surprisingly expensive (custom­
designed and built). It all depends on your tastes and 
aspirations, and on your budget. The following real-life 
samples will give you a sense of the cost variations 
(remember, though, that prices can vary widely, 
depending on features and accessories you choose 
to include): 

• A 5-ft. x 5-ft. pop-up mini greenhouse from one mail 
order source sold for $165. 

• A small, 6-ft. x 8-ft. greenhouse with rigid 
polycarbonate panels sold for $795. 

shading, and watering, you can provide the perfect 
environment for tender plants that would never 
survive freeZing weathe r. 

How you plan to use the green house will also 
determine its size, type, and location. If you only want 
to harden off seedlings or extend the growing season 
for lettuce plants and geraniu ms, a small , unheated 
structure covered with polyvinyl chloride (PYC) 
sheeting or even a cold Frame- a glass- or plastic­
topped box on the ground- might be all yo u need. 
I f your intentions are more seriolls, consider a larger, 
more permanent bUilding. A three-season green house 
can be placed anywhere on your property and might 
even be di smantled in the winter, whereas year-round 
use ca ll s for a location near the hOllse, where ut ilities 
are convenient and you don't have to trek a long way in 
inclement weather. 

• A more spacious 8-ft. x 17-ft. rigid panel kit with 
motorized windows sold for $4,970. 

• The most elaborate polycarbonate kit greenhouses 
we found, available by mail order, sold for $7,900 for 
an ll-ft. x 24-ft. structure. 

• For a custom-designed and built greenhouse of the 
same size (l l -ft. x 24-ft.), one homeowner recently 
spent $23,OOo-a price that could have been much 
higher for a greenhouse designed with ornamental 
metalwork or stone foundations. 

• A 20-ft. x 30-ft. hoop kit using plastic sheeting and 
PVC tubing was recently available for $1,600. 

• A full-featured lean-to greenhouse kit, 10-ft. x 10-ft. 
in size, sold for $5,724. 
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The ideal greenhouse has flexibility, combining some bUilt-in features (like the shelves In this greenhouse) with ample open 
spaces so you can adjust the way the structure is used as your needs and interests change. 

Crccl/lwuses • 11 
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Attached to the exterior wall of the house, this lean-to style greenhouse has ali the features for complete growing success: 
running water IA); electrical service (8); a heated plant-propagation table Ie); a heater ID) for maintaining temperatures on cold 
nights; ventilating windows IE) and sunshades IF) for reducing temperatures on hot days; drip irrigation system IG) for maintaining 
potted plants; a fuli-Iength potting bench IH) with storage space beneath; paved flooring (I) to retain solar heat. 
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I DO I want a Lean-to or a Freestanding Greenhouse? 
Greenhou se styles arc divi ded in to two main groups: 
attached lean-tos and freestand ing. Lean-tos are 
attached to th e house, the garage or an outbui lding, 
usually on a south-faci ng wall. An attac hed 
greenhou se has the advantage of gaining heat from 
the house. It's also conveniently close to plumbing, 
heating, and electrica l services, which are req uired to 
operate a heated greenhouse. 

On the downside, lean-tos can be restricted by the 
home's design: They should be buil t from materials 
that complement the existing structure, and a low­
slung roofl ine or lim ited exterior wal l space ca n make 
them difficu lt to gracefully incorporate. Siting can be 
tricky if the only available wall faces an undesirable 
direction. In cold cl imates, they must be protected 

from heavy snow sliding From the house roof. Lean-tos 
are typi cal ly smal ler than freestanding greenhouses 
and can be subject to overheating if they are n't 
vented properl y. 

A freestanding greenhouse can be sited 
anywhere on the property and is not restricted by 
the home's design. It can be as large or as small as 
the yard permi ts. Because all four sides are glazed, 
it receives maxim um exposure to su nlight. However, 
a freestanding structure is more expensive to build 
and heat. and depending on its size, it may require a 
co nc rete fou ndat ion, Uti lities must be brought in, and 
it is not as convenient to access as a lean-to. Because 
it is more exposed to the elements, it can req uire 
st urdier framing and glaz ing to withstand winds. 

Heated Greenhouse Environments ~ 

Heated greenhouses can be classified by three 
temperature categories: cool, warm, and hot. Each 
of these environments supports different plants and 
gardening activities. 

COOL MINIMUM NIGHTTIME 
TEMPERATURE: 45°F (r 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 dunng 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 senous 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. 

Crccl/lwuses • 13 



I How Big Should the Greenhouse Be? 

Some experts recomm end bu ying the largest 
greenhou se you can afford , but this isn't always 
the best advice. You don't wa nt to invest in a large 
gree nhouse on ly to discover that you're not up to the 
work it involves . 

Of course, buying a greenhou se that is too small 
can lead to frustration if yo ur plant collect ion outgrows 
the space. It is also much more di ffic ult to control th e 
temperature . One compromise is to buy a greenhou se 
that's one size larger than you originall y planned, or 
better yet, to invest in an expandable structure. Many 
mode ls are availabl e as modu les that allow addit ion s 
as yo ur enthu siasm grows. 

\t\lhen choosing a greenhouse, take into account 
the size of your property. How much space will the 
structure con sume? l\llost of the expe nse comes from 
operat ing the greenhouse, especially during winter. Th e 
larger the stru cture, the more expensive it is to heat. 

Be sure the greenhou se has enough room for 
you to work. Allow space for benches, shelves, too ls, 
pots, watering ca ns, soil , hoses, si nks, and a path way 
through the plants. If you want benches on both sides, 
c hoose a greenhouse that is at least 8 ft. wide by 
lO ft. long. Give yourself enough headroom, and allow 
extra height if you are growing tal l plants or plan to 
hang bas kets . 

I How Much Can I Afford to spend on a Greenhouse? 
Your budget will in fl uence the type of structure you 
choose. A si mple hoop gree nhouse with a plastic cover 
is inexpe nsive and easy to bu ild . If you're handy with 
tools, you can save money by buying a kit, but if the 
greenhou se is large, requires a con crete foundation, 
or is bui lt from scratc h, you may need to hire a 
contractor, whi ch will add to the cost. 

Location is important : If you live in a windy 
area, you'll need a sturdy structure. Buying a 
c hea pl y made gree nhouse will not save you money 
if it fails to protect your plants or blows away in a 
storm . And c utting costs hy using ineffici ent glazing 
will bac kfire because you'll wind up paying more 
for heati ng. 

I How Much Time am I Prepared to Invest in a Greenhouse? 
You may have big dreams, hut do you have the 
commitment to match? Maintaining a successful 
greenhouse requ ires work . It's not hard labor, but your 
pl ants depend on you for survival. Although tec hnology 

Unique Appeal ~ 

Some greenhouses and sheds are valued because they 
are clean and efficient Some pay back purely in seedlings 
and produce. But others have a more intangible quality, 
perhaps even a treasured lineage that we cherish. 

Today, almost nothing remains of Century Farm, 
located on a dirt road in the bluff country of Hay Creek 
Township of southeastern Minnesota, near the Wisconsin 
border. Century Farm was a small family dairy farm that 
vanished like so many when larger farm co-ops began to 
absorb little Midwestern family bUSinesses In the 1970s 
and 1980s. When the farm was built in 1890, the lumber 
used to build the corn cribs and chicken coops, the dairy 
barn and pig shed was hauled by sled from Wisconsin 

offers many timesavers, such as automated watering 
and ventilation systems, there's no point in owning 
a greenhouse if you don't have time to spend the re. 
C areful ly assess your time and energy before you build. 

forests across the frozen surface of the MississippI River. 
The logs were milled by a saw mill put together on site; 
and a hundred years later, you could still see the rough 
marks of the huge circular saw blades that cut the planks. 

Century Farm has now vallished, but the limestone 
foundation stones and weathered wooden planks that 
were part of the anginal farm buildings continue to live on 
as the walls of a dozen different garden sheds in suburban 
backyards across Goodhue County. For when the barns 
came down on Century Farm, the family reclaimed the 
lumber and offered it to friends for use in fences and 
garden structures, as a kind of living memento of a 
gentler time. 

14 • THE COMPLETE GUIDE TO GR EEN HOUSES & GA RDEN PROJECTS 



A compact greenhouse is just the right scale for this small, enclosed backyard . 
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I Where to Site Your Greenhouse 

W hen the first orangeries were built, heat was 
thought to be the most important element for 

sllccessfully growing plants indoors. Most orangeries 
had soli d roofs and walls wi th large wi ndows. Once 
designers realized that light was more important than 
heat for plant growth, t hey began to bu ild greenhouses 
from glass . 

All plants need at [east six (a nd preferably 12) 
hours of light a day year-round , so when choosing a 
site for a green house, you need to consider a nu mber 
of variables . Be sure that it is clear of shadows cast by 
trees, hedges, fences, your house, and other bui ldings . 
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 fu ll sun 
in the spri ng and summer can be shaded by nearby 
trees when the sun is low in wi nter. \;\/i nter shadows 

are longer than those cast by the high summer sun , 
and during winter, sun light is particularly im portant for 
keeping the greenhouse warm . If you are not famil iar 
with the year-round sunlight patte rn s on your property, 
you may have to do a li ttle geometry to Figure out where 
shadows will fa [1. Yo ur lat itude will also have a bearing 
on the amount of sunl ight availab le; green houses 
at northern lati tudes receive fewe r hours of wi nte r 
su nlight than those located farther south. You may have 
to supplement natural light with inte rior lighting. 

To gai n the most sun exposure, the greenhouse 
shou ld be oriented so that its ridge run s east to west 
(see illustratio n, below), wi th the long sides faci ng 
north and south. A slightly southwest or southeast 
exposure is also acceptable, but avoid a northern 
exposure if you're pla nn ing an attached greenhouse; 
only shade- lovers wil [ grow there. 

The ideal greenhouse location is well away from trees but protected from prevailing winds, usually by another structure, a 
fence, or a wall. 

16 • THE COMPLETE GUIDE TO GREEN HOUSES & GARDEN PROJ ECTS 



I siting Factors 

Several fac tors influence the deci sion of whe re to 
build your greenhouse. Some pertain to your property, 
some to the structure , and some to your tas tes. 

CLIMATE, SHELTER, & SOIL STABILITY 
Your local climate and geography have an impact on 
the location of youI' greenhouse. C hoose a site that is 
sheltered from high winds and fa r enough away frolll 
trees that roots and falling branches arc not a threat. 
(Try to position the greenhouse away from areas in 
whi ch children play, too. ) If YOll live in a windy area, 
consider planting a hedge or bUilding a fe nce to 
provide a windbreak, but be carefu l that it doesn't east 
shade 0 11 the greenhouse. Avoid low.lying areas, whic h 
are prone to t rappi ng cold, humid air. 

The si te should be level and the soi l stable, with 
good drainage, Th is is especially important if heavy 
rains arc com mon in youI' climate. Yo u might need to 
hire a contrac tor to grade your si te. 

/. ~ 

, 

ACCESS 
Try to locate your green house as close to the house 
as possible. Connecting to utllities will be easier, and 
you'll be glad whe n you're carrying bags of soil and 
suppl ies from the car. Fu rthermore, a shorter wa lk 
will make c heckj ng on plants less of a c hore when the 
weather turn s ugly. 

AESTHETICS 
Although you want to ensure that plants have the 
pe rfect growing envi ronment, don't ignore aes thet ics: 
Th e greenhou se shou ld look good in your yard , As k 
yourself whether you want it to be a foca l point-to 
draw the eye and make a statement-or to ble nd in 
wi th the garden. Ei ther way, try to suit the design 
and the materials to your home. Keep space in 
mind, too, if you think you might eve ntually expand 
the greenhouse. 

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, 

I 
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I Greenhouse Styles 

\-\-'hen choosing a greenhouse, consider the be nefits and disadvantages of each style. Some offer better li se of 
space, some better light transmission; others offer better heat retention , and some are morc stable in strong 
wi nds. Keep in mind how you plan to li se the greenhouse- its size and shape will have an impact 011 the 
interior environment. 

TRADITIO NAL SPAN 
A Ventilating roof wi ndows 

B High gable peak provides headroom 
C 4 5-degree roof angle encollf<:lges funoff 

o Solid kn eewal ls block wind, provide 
impact protection an d allow insu lation 

LEAN-TO 
A Adjoini ng house provi des structure 

an d heat 

B Aluminum frame is 

lightweight but sturdy 
C Roof vents can be 

set to open and 

close auto matically 

o Well scaled door 
prevents drafts 

and heat loss 

A /' 

c 
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This type of greenhouse 
has vertical Side walls and 

an even-span roof, with plenty 
of headroom in the center. Side 

walls are typically about 5 ft. high; 
the roof's central rrdge stands 7 to 8 ft. 

above the floor. This model shows a low base 
wall, known as a kneewall, but glass-to-ground 

traditional-span houses are also Widely available. 
Kneewalls help to conserve heat but block light below 
the benches; glass-to-ground houses suffer more heat 

loss but allow in more light. 

B 

Because it is attached to the 
house, a lean-to absorbs heat 

from the home and offers easy 
access to utilities. This model 

shows curved eaves, a glazed 
roof, and glass-to-ground construction. 

Lean-tos can be bUilt on kneewalls to 
prOVide more headroom and better heat 

retention than glass-to-ground styles. 
Sinking the foundation into the ground about 2 

to 3 ft can conserve even more heat. 



THREE-QUARTER SPAN 
A Adjoining house provides shel ter 
B Half- lite door insulates but allows 

some light in 
C Operating side vent 
o Cable creates headroom 

DUTCH LIGHT 
A Tapered sid ewall s enco urage 

condensation to run off 
B Lower side vent e ncourages airflow 
C Ti le noor retai ns heat 
o Roof angle mi ni mizes 

light reflection 

A 

c 

Also attached 
to the house, this type 

of green house offers the 
benefits of a lean-to with even 

more headroom and better light 
transmission (though it offers less light 
than a freestanding model). Because of 

the additional framing and glazing, thIS style is 
more expensive to build than a traditional lean-to. 

Especially suitable 
for low-growing border crops, such as 

lettuce, this design has sloping sides that 
allow maximum light transmission . However, 
the large panes of glass, which may be 30 by 

59 in., are expensive to replace. 
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MANSARD 
A FlllI~ width door frame 
B Sliding doors can be adjusted 

for ve ntilation 

C Lower side vents encourage ai rflow 
o Stepped angles ensure direct light 

penetration any time ~~~"j!S-lii 
of day or year 

A 

MINI ~GREENHOUSE 

A Bric k wall retains heat 
B Upper she lf does not bloc k ai rflow 
C F lllI ~ dep t h lower she lf creates 

hot spot below 
o F lllI ~ lite storm door 

A 
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The slanting sides 
and roof panels that characterize 

the mansard are designed to allow 
maximum light transmission . This style IS 

excellent for plants that need a lot of light 
during the winter. 

A relatively 
inexpensive option 
that requires little 

space, this greenhouse 
is typically made of 

aluminum framing and 
~ can be placed against a 

house, a garage or even 
a fence, preferably facing 
southeast or southwest, 

to receive maximum light 
exposure. Space and access 

are limited, however; and without 
excellent ventilation, a mini-greenhouse 

can become dangerously overheated . 
Because the temperature inside is difficult to 

control, it is not recommended for winter use. 



DOME 
A Geometric dome shape is sturdy 

and effic ient 
B Louvered air intake vent 
C Gussets tie st ructure 

together 
D Artic ulated door is visually 

interest ing (but tricky 
to make) 

POLYGONAL 
A Triangular roof wi ndows meet in hub 
B Finial has Victorian appeal 
C Built-in benches good for 

planters or for seating 
D Lower wall pan els have 

board-and-batten styli ng 

D 

• • 

This style is stable 
and more wind­

resistant than traditional 
greenhouses, and its 

multi-angled glass panes 
provide excellent light 

transmission. Because of 
ItS low profile and stability, 

it works well in exposed 
locations. However, it IS expensive 

to build and has limited headroom, and plants 
placed near the edges may be difficult to reach. 

Though it provides 
an interesting focal point, this type of 
greenhouse is decorative rather than 

practical. Polygonal and octagonal 
greenhouses are typically expensive to 

build, and space inside is limited. 
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ALPINE HOUSE 
A Banks of venting windows at both sides 

of peak 
B Adjustable louvers fo r air in take 
C Cedar sid ing on kneewal l 

has rustic appeal 
o Fixed roof windows 

lend stability 

HOOPHOUSE 
A Bendable PVC tubes provide structure 
B 4-mil plastic sheeting is very 

inexpensive glazing option 

C Roll -up door 
o Lightweight base 

makes hoophoLlse 
easy to move 

D 
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1'.. 

Specifically 
designed for plants 

that normally grow at high 
elevations and thrive In bright, 

cool conditions, this alpine house is 
unheated and has plenty of vents and 

louvers for maximum ventilation. Doors and 
vents are left open at all times (except in winter). Many 

rock-garden plants-edelweiss, sedum, and gentian, 
for example-appreciate the alpine house environment 

Made of PVC 
or metal framing 

and plastic glazing, 
thiS lightweight, 

inexpensive greenhouse 
is used for low-growing crops 

that require minimal protection 
from the elements. Because It does not 

provide the warm conditions of a 
traditional greenhouse, it is designed 

mainly for extending the growing season, not for 
overwintering plants. Ventilation in this style can be 
a problem, so some models have sides that roll up. 



CONSERVATION GREENHOUSE 
A 1-1 igh peak for good headroom 
B Louve red wall vents 
C Sturdy a luminum framing 
D Broad roof surface for maximum heat collection 

With its angled roof panels, 
double-glazing, and insulation, the 

conservation greenhouse is designed to save 
energy. It is oriented east-to-west so that one 

long wall faces south, and the angled roof panels capture 
maximum light (and therefore heat) during the winter. To gain 
maximum heat absorption for the growing space, the house 

should be twice as long as it is wide. Placing the greenhouse 
against a dark-colored back wall helps to conserve heat-the 

wall will radiate heat back into the greenhouse at night 

Free Greenhouse Design Software ~ 

The United States Department of Agriculture (USDA) has developed a computer software program called Virtual Grower 
that you can use to create your own custom greenhouse design. It helps you make decisions about roof and sidewall 
materials, operating temperatures, and other variables. It even has a calculator for estimating heating costs. The software 
can be downloaded free of charge: wwwars.usda.gov/services/software/download.htm7softwareid=108. 
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I Easy-to-Build Greenhouses 
Some greenhouse designs are so simple that 
construct ion requires only a weekend or two . T he 

foundation call be an anchored wooden frame or, fo r a 
more permane nt st ructure, a concrete base. 

HOOPHOUSE 
Economical and versat il e, a hoop-style greenhouse 
(also called a hoop house or a quon set house) is 
con structed of PVC or meta l pipes that arc bent in to 
an inverted U shape, attac hed to a base and connected 
a t the top by a ridgepole. A hoopho use is usually 

covered with plast ic sheeting. A door can be set at 
one end , and there may be an exhaust fan or flap vent 
that can be rolled up for vent ila tion . Because the hoop 
greenhouse is lightweight, it is not a good choice in 
a reas with strong winds. (For in st ruc tions on bUilding 

a hoophollse, see pages 86 to 9 1.) 

A-FRAME GREENHOUSE 
An A~frame greenhouse is small and lightweight and 

call be made of wood or PVC. A series of A-frames 
is attached to a wood base and covered with plastic 

• 

sheeting or rigid plastic panels, suc h as po lycarbonatc 
or f i berglass. Because of the steep p itch of the roof, th is 

type of greenhouse easily sheds ra in, snow, and leaves 
and provides more headroom than a hoop greenhouse. 
It can also be portable . (For instructions on bu ilding an 

A-frame greenhollse, see pages 72 to 77 .) 

A hoop house is a Simple greenhouse made by wrapping 
clear plastic over a series of U-shape frames. See page 86 . 

An A-frame greenhouse is easy to design and build yourself with just some wood and sheet plastic See page 72. 
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I Greenhouse Kits 
No matter what kind of green house you have in mind, 

chances are you can find a kit to m atc h YO UT vision . 

Dozens of compan ies offer kits in d iverse styles, s izes, 

materials , and prices. Some offer door options­
sliding versus swinging doors, for example, wit h 

and without locks and screen s. Some offer glazing 

combinations, sllch as polycarbona te roof panels with 

glass wall s. An d some even offer extension kits for 

certain models, so you can add onto your greenhouse 
as your space requirements grow. 

Kit basics usually include framing, glazing pane ls, 

vents (though usually not enough- it's a good idea to buy 

extras), and hardware. A good kit will come predrilled and 

precut, so you only need a few tools to assemble it . Ki ts 

do not include the foundation, benches, or accessories. 

Be sure the kit you choose comes with clear, 

com pre he nsive instructions and a c ustom er-service 

number for assistance. Also e n sure that it complies 

with your local bu ilding codes and plann ing 

regulations. De pe nding o n the company, shipping 

may be in c luded in the pr ice. Because kits are heavy, 

shipping can be expensive; be sure to figure it and 

the cost of the fo undation, benches, all necessary 

accesso ri es, and the installation of util it ies into your 

budget. (For more information about constructi ng a 

greenhouse kit , see pages 78 to 85.) 

This kit greenhouse has an aluminum frame and polycarbonate panels. It features sliding doors and a roof vent. With nearly 200 
square feet of floor space, it was a good bargain at around $800. See page 78. 
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I Cold Frames 

An inexpensive Foray into greenhollse gardening. a 

cold frame is practica l for starting early plants and 

hardening off seedl ings. It is basically a box set on 
the ground and topped wi th glass or plastic. Although 
mechanized models wi th thermostati cally controlled 

atmosp heres and sashes that automatica lly open and 
close afC ava il able, you can easi ly build a basi c cold 
framc-or several , in a ra nge of sizes (see Projects, 

page I 12). Just be sure to make the back side of the 
frame abollt twice the he ight of the front so that the 
glazi ng ca n be slanted on top . A lso en sure that the 

frame is tall enough to accommodate the ultimate 

he ight of the plants growing inside . The frame can be 
made of brick, plast ic, or wood, and it should be bu ilt 
to keep drafts out and the soil in. iVlost important. 

the soil inside must be fertile, well tilled, and free 
of weeds. 

I f the frame is permanently sited, position it to 

receive maximum light during wi nter and spring find to 

offer protection from wind. A n ideal spot is agai nst the 

wa ll of a gree nhouse or another structure. Vcntilation 

is important; more plants in a cold frame die from 

heat and drought than from cold. A bright M arch day 
can heat a cold frame to 100' F (38° C), so be sure 

to monitor the temperature insi de. and prop up or 

remove the cover when necessary. On co ld nights, 

especial ly when frost is pred ictcd, cover the box with 

burlap, old qUil ts, or fallen leaves for insu lation . 

Hotbeds ~ 

Similar in construction to cold frames (but not as 
common), hotbeds have been around since Roman 
times. Emperor Tiberius directed his gardeners 
to grow cucumbers in dung-filled carts that were 
wheeled outside during the day and brought into a 
rudimentary "greenhouse" at night so that he had 
a supply of the vegetables year-round. This type of 
garden incorporates horse or chicken manure, which 
releases heat as it decomposes. The manure is set 
within the bed frame below ground level and is then 
topped with a layer of soil. Of you prefer. you can 
forgo the manure and lay heating cables between soil 
layers.) To prevent overheating, ventilate a hotbed as 
you would a cold frame. 

Geraniums peek out from this well-used 
cold frame. The plants gain precious 
warmth from the brick wall, which absorbs 
solar heat during the day and releases it 
during the night. 
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I sunrooms 
A greenhouse can certainly satisfy the desire to 
grow a profusion of plants year~ rou nd , but it's not 
evcI)'one's cup of tea. Even the most avid gardener 
will agree that: operating and maintaining a greenhouse 
requires a major commitment- in a greenhouse, the 
plants depend solely on you for their well-being. The 

sunfoom, 011 the other hand, allows you to surround 
yourself with flowers and plants in a sunny, light-filled 
room that is designed primarily for your comfort . 

Like the greenhouse, the sunroom's roots arc found 
in the orangeries and conservatories built 0 11 the grand 
estates of Europe. ] n the 19th-ce ntUl), conservatory, 
fashionable women gathered under the glass in exotic, 
palm-filled surroundings for tea . The 21 5t-century 
garden room invites us to do the same, in a comfortable 
interior environment from which we can appreciate the 
outdoors year-round. Large windows and doors open 

onto the terrace or garden. A high roof, which might 
be all glass, lets in abundant natural light. Decorative 
architectural features annOLlnce that this place is 
different from the rest of the house- separate, but in 
harmony. Like the conservatories of old , SLlnrooms can 
be L1sed for growing plants and flowers indoors , but 
they are just as often used as sitting rooms, from which 
to admire the plantings outside the windows. 

The sunroom can be a grand conservatory- an 
ornamented, plant-filled glass palace attac hed to 

an equally grand home. Or it can be a modest room 
containing little more than a few potted plants and 
a comfortable reading chair. Grand or modest , the 
sun room is neither wholly of the house nor of the 
garden; it is a link between the two, a place in whic h 
you can feel a part of the garden but with all of the 

comforts of home. 

Like greenhouses, sunrooms can be as simple or as elaborate as your budget and style will allow. This sunroom blends 
beautifully with the house. 
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I Greenhouse Elements 

Once you've c hosen the perfect greenhouse for your 
property and needs, there arc still many decisions 

to be made before you're ready to begi n construction. 
Does it need a fo undatio n? ,,\fhar type of frame and 

\.valls arc best? How wil l you heat it or cool it? And 

w hat do you put in it? The systems YO LI will need to 
ope rate a successfu l greenhouse vary with the type of 
greenhouse you've chose n. 

Of course, once you've sorted out what you need, 
you will actual ly havc to build your greenhouse. If you 
know your way aroLlnd a tool box, an d the greenhou se 
is relat ively si mpl e in design, you might wa nt to 
consider bUi lding it yourself. But, unless you' re a 

qualified electrician or plumber, you will probably 
have to hire professional help for some aspects of 
the construction. 

Don't forget to call your municipal plann ing 
department to fi nd out what regu la tions might apply 
in your area and whether you'll need a building permit 
for your greenhouse. Plann ing regulations and buildi ng 
codes regula te e lectrical and plumbing installation, 
construction (the size and strength of the frame or 
materials), footings and fou ndations, setbac ks, and 
allowed square footage. The height of your greenhou se, 
in relation to exist ing structures, m ight also fall under 
code requirement, as can fire resistance. 

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. 
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I Foundations 
As wi th a hOLl se or any ou tbu ilding, a green hou se 

needs a proper foundation to support the walls 
and the overall we ight of th e stru c ture. \Nithout it, 

movement" in the underlying soil- due to se ttl ing, 
erosion , or frost heave- can damage the greenhou se 
framing, affecting door and window operation 
and possi bly cracking the glazing. A foundation 

a lso keeps the bottom of the greenhouse fram ing 
members off of the ground, to prevent premature fot 

or corrosion. 
If you're building a greenhollse from a kit , the 

manufac ture r can reco mmend appropriate fou ndat ion 
options. And for any green house project, consult 

your city's build ing department: foundat ions for 

greenhouses and other olltbuildings may fa ll under the 
local bu ilding code, and you might need a pe rm it for 

the project. 
Most greenhouse foundation s are one of four 

basic types: earth anchors, landscape timbers, 

con crete footings or p iers, and concrete s labs. iVlany 

kit greenhou ses ca n be installed over a compac ted 

gravel base or ato p a prefab metal fo undation base 
(often offered as an optional accessory). Traditional 

greenhouses often were bu ilt atop short kneewal ls 

made of brick or mortared stone . This is still an option 

today, but the added work and expense makes it 

uncommon among hobby greenhouses. 

Kneewalls ~ 

Kneewalls 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 
matenals that complement the exterior of the house. 

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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Gravel infill 
greenhouse flo." -=:;:;....::::::: 

10" galv. spikes tie 
courses together 

6 x 6 timbers 

Compacted gravel base 

24" #4 rebar stake 

Timber foundations are simple frames made with 4 x 4, 

Soil 

6 x 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 very small houses, while two courses is 
recommended for larger structures. 

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. 

A concrete footing can provide a structural base for a kit 
foundation 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 foundation 
walls they support. Any foundation wall built atop the footing 
should extend at least 6" above grade level. 

an·thick 
perimeter 

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. 
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I Floors 
Even if your greenho use is smal l or temporary, a 
dirt floor is a bad idea. \,tVatering of p lants and even 
condensation will quickJy lead to a muddy mess that 
invites weeds, disease, and pests. There are plenty of 
inexpensive options for greenhoLlse 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 stabil ity, improved dra inage, and 
a level floor surface, it's highly recom mended to 
start any greenhollse floor with a 4 to 6 11 subbase 
of compacted grave l. Cover the subbase with 
commercial-qual ity landscape fa bric (not plastic; 
the fa bric must: be water-permeable) to inhibit weed 
growth and to separate the gravel base from the upper 

A poured concrete floor is stable and washable, and 
requires no routine maintenance. 

Pea g rave l 

layers . From there, the simplest floors can be made 
with any type of suitable gravel, such as pea gravel or 
tnlp rock. 

Brick and con crete 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" layer of sand 
and shou ld be surrounded by a border (foundation 
ti mbers or pat io edging will suffice) to keep them from 
drifting. Once the pavers arc se t, you can sV,Icep sand 
over the surface to fill the cracks and lock the units in 
place. Anothe r floor option- flagstone- is installed in 
much the same way. You ca n save money on a paver 
or stone floor by usi ng pavers or stones only in the 
walking areas and covering the spaces under benches 
and other non -t raffic areas with grave l. 

Concrete pavers set in sand offer a longlasting, stable 
floorcovering that breathes and allows for good drainage. 

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 matenals, such as decomposed granite, remain solid and level underfoot but leave a 
lot of grit on your shoes (if that's a concern). In any case, choose a material that's comfortable to walk on; loose or large gravel or 
stones can be unstable or laborious for travel. 
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I Framing Materials 

FRAMING MATERIALS 
Although wood and al uminum are the most popu lar 

greenhouse framing materials, other products, such 
as steel and PVC, a re availa ble. Eac h type has 

advantages and disadvantages, so c hoose the on e that 

best su its your purposes. For example, if you plan to 

hang bas kets or p ut up shelves, or if your area gets a 
lot of snow, you' ll need to choose a sturdy material to 
accommodate the extnt weight. 

WOOD 
Advantages: Often the first choice for custom 
gree nhouses, wood framing is attrClc ti vc, does not 
transfer hea t as read ily as aluminum , and has fewer 

conde n sation probl em s. It is a lso stu rdy and , i f yo u 

lise cedar or redwood , rot · res istant and fragrant. You 
call easily fasten she lves, hoo ks, and o ther item s 

to a wood frame. Western red ceda r a nd redwood 
are recommended, bu t you can also use pressure­
treated wood . 

Disadvantages : Wood framing requires 
regula r mainte nance, and because it is bulkier than 
alu minum , it casts more shadow on greenhouse 
p lants. Thi s type of greenhouse is also diffi c u lt to add 

onto as a garden expands. 

A wood frame with plastic glazing 

An aluminum frame with polycarbonate glazing 

ALUMINUM 
Advantages: The foremost advantage of al um inum 
framing is that it is low- mai ntenance. It is strong 
and lightweight, lasts longer tha n wood, and can 
easi ly accommodate different glazing systems and 
connectors . Aluminum is used for most greenhou se 
kits (see page 78 ) and can be powder-coated or 
anod ized in va rious colors, usua lly brown, green, 
or white . Ki ts are typically easy to assemble and 
come with predrilled holes for a ttac hments. Some 

manufacturers offer therma lly broken al uminum 
framing, which sa ndwiches a thermal barrier between 
two layers of extruded alum inum to decrease heat loss. 

Disadvantages: Because aluminum loses heat 
at a faste r rate than wood, this type of greenhou se is 
more expensive to heat. In add it ion, a c heaply made 
frame ca ll be too fl imsy to withstand high winds or 
heavy snow. Al uminum framing can also present 
condensation problems. 

GALVANIZED STEEL 
Advantages: Galvanized steel fra ming, mostly used 
for com mercia l greenhouses, is extremely sturd y, 
strong, and durable. 

Disadvantages: Steel greenhouses are very 
heavy and expens ive, not just to build but also to ship . 
Galvanized steel is subject to rusti ng if it is scratc hed, 
and the ru st-resistant coating can eventually wear off. 
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A PVC plastic tube frame with plastic sheeting 

PVC (POLYVINYL CHLORIDE) 
Advantages: [nexpcnsive and easy to assem bl e 
from a kit, PVC framing is a good choice if you arc 
just trying your hand at green house gardening. It is 
lightweight, does not rust, and is ideal for portable or 
temporary green houses. 

Disadvantages: High win ds can easily damage 
PVC, so it's suita ble only for smal l greenhollses, and 
glazing cho ices are restric ted to p lastic sheeting. 

GLAZING & COVERS 
Greenhouse glazing falls i l1to two categories: glass and 
plastic, each with strengths and weaknesses. The ideal 
covering lets in maximum light and deters heat loss. It 
shou ld also be durable and require minimal maintenance. 

GLASS 
Advantages: Glass is the TnCl teriai traditionally used 
for greenhouse glazing, and it remai ns popular today. It 
offers excellent light tra nsmiss io n, res ists degradation 
due to ultraviolet (UV) light, and has a long lifespan. It 
is also nonflamma ble and, when layered , re tains heat 
well. Double- and even trip le-pane glass is available. 

Disadvantages: Uninsulated single-pane 
glass offers very litt le heat re tention . Glass is also 
breakable-playi ng children , tree branches , and 
hai l a re all th reats to a glass greenhouse. For safety, 
tempered glass is recommended because it shatters 
into small, rounded "pebbles" rat her than sharp, jagged 
pieces. Glass is heavy and req uires a strong, square 
frame and foundation or the glass can crack. Although 
glass offers excellent light tra nsmission, the light is 
hars h an d direct , no t diffused, and can easily burn 
p lants. In sulated glass can be costly. 

POLYCARBONATE 
Advantages: Polycarbonate glazing is light, strong, 
and shatter-resis tant , and when layered, it re tai ns heat 
better than glass. It is available in corrugated, double- , 
and t ripl e-wall pan els. Corrugated polyca rbona te 
provi des excellen t light transmission- equal to 
that of glass- but poor heat re tention. Trip le-wa ll 
polycarbonate (16 mm) offers excellent in sul ation but 
reduced light t ransmissio n. Po lyca rbon ate is im pact­
resistant an d long-lasting ( 15 years or longer). Unlike 
glass, it transmits diffu sed light , which el iminates 
shadows on plants and protects them from burns. 
Usi ng twin- or trip le-wall polycarbonate roof panel s 
ca n increase heat retention whil e st ill al lowing good 
light transmiss ion. 

Disadvantages: Po lycarbonate scratc hes 
easi ly, and double- and trip le-wall panels reduce 
light transmiss ion . As with other plastic coverings, 
polycarbonate is su bject to cond ensation, although it 
can be coated to red uce this problem. Like glass, it 
can also be costly, especially layered panels. 

ACRYLIC 
Advantages: Acrylic offers c larity and light 
transmission similar to glass but is lightweight 
and more impact-res ista nt . AClylic panels are UV­
resistant and can eas ily be molded. Th e material is 
less expensive than polycarbonate and can be layered 
for extra strength and heat retention. It is easy to cut 
and can be shaped with ordinary hand tools. Like 
polycarbonate, it ca n be coated to reduce conde nsation. 

Disadvantages: Acrylic is not commonly used 
in home greenhouses. Less expensive types of acrylic 
can yellow, and eve n UV-coated acrylic wi ll eventually 
need replacement. Unless it's coated , it suffers fro m 
condensation problems . 

FIBERGLASS 
Advantages: Fiberglass has improved si nce its de but 
as a replacement for glass. It is now more UV-resistant 
and resists ye llowing. Its light transmission is almost 
equal to that of glass, bu t unlike glass, fiberglass 
diffuses light. It also offers bette r heat retention 
than glass and is much more durable. Good-quality 
fi berglass can last 20 years. 

Disadvantages: Like other plastics, fi berglass 
tends to have condensation problems. [f corrugated 
fiberglass is used , dirt can accumulate in the valleys, 
which detracts from its appearance. Inexpensive 
fi berglass may have a lifespan of no more than 
five years . 
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I water 

All greenhouses need som e kind of water suppl y 
system. This can be as si mp le as a hose connected 
to the Ileares t outdoor spigot or as comp lex as a 
frost-proof underground lin c extending from your 
basement to a special hydrant in the greenhou se. 

The la tter is obviously morc con venient, and the 
system call operate yea r-round . I t's also a pretty 
big job tha t usually requi res a plumber to make the 
Final connec tion s. A somewhat easier alternative 

is to in stall a s hallow underground water line that 

YOLI drain at th e end of the growing season , simi lar 

to the suppl y li ne for a sprinkl er syste m. Or, if 
you r water demand s a f C not too great and YOU T 

greenho use is located near your house, maintain a 
rai nbarrel nea rby. 

An All-season Water Supply ~ 

A dedicated all-season water line is certainly the ultimate 
setup for any freestanding greenhouse. To prevent the 
line from freezing during winter, the entICe buried portion 
of the water line must be laid 6" below the frost line in 
your area. In the greenhouse, the water comes up through 
a freeze-proof yard hydrant (commonly used on farms), 

which drains itself of residual water each time it is shut off. 
The water drains into a gravel pit (Installed per local code 
and the hydrant manufacturer). 

• 
• 

A nearby rain barrel provides a ready supply of water for 
your greenhouse. It'S an easy water supply option but It lacks 
the convenience of linking the greenhouse to your house's 
water supply system. 

In a typical installation, the supply line connects to 
a cold-water pipe in the house and includes a shutoff 
valve and backflow preventer (vacuum breaker). The line 
passes through the foundation wall (where it's protected 
by a sleeve of rigid pipe) at the burial depth then runs 
underground to the hydrant. For most applications, flexible 
PE (polyethylene) tubing is the best all-around option for the 
buried portion of the supply line. As always, all connections 
and devices must follow local code requirements. 

--
• • 
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A seasonal water supply line is similar to an all-season setup but somewhat eaSier to Install and IS Just as convenient for 
everyday use. The supply line connects to a cold-water pipe inside the house and runs through an exterior wall above the 
foundation, then down into a trench (left photo). At the house-end of the trench, the initial supply run connects to the underground 
line (typically PE tubing) inside a valve box. The box provides easy access to a Hitting necessary for freeze-proofing the line each 
fall. The supply run is buried in a 10"-deep trench (or per local codel and connects to copper tubing and a standard garden spigot 
inside the greenhouse. 

Winterize a seasonal supply line uSing a shutoff valve 
with an air nipple. With the valve closed and the greenhouse 
spigot open, blow compressed air (50 psi max.) Into the line to 
remove any water in the tubing. Then, remove the plug from 
the Hitting Inside the valve box (photo, top right, this page) and 
store It for the winter. 

Adding a sink to a greenhouse can be fairly simple, provided 
it's for cold water only and drains into a dry well. A dry well can 
be made With an old trash can or other container perforated 
with holes and filled with coarse rock. The well sits in a pit 
about 2 ft in diameter by about 3 ft deep and is covered with 
landscape fabric and SOIL Dry wells are for draining gray water 
only-no animal waste, food scraps, or hazardous materials. 
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I watering & Misting Systems 

If YOUT greenhouse is fairly small and you enjoy 
tending plants daily- pinching off a spent bloom here, 
propping up a leaning stem there- yoll might enjoy 

watering by hand , either with a watering can (which 
is laborious , 110 matter how small the greenhouse) or 
with a wand. Hand-watering helps YOLI to pay close 
attention to plants and cater to thei r individualnceds. 

You'll qUickJy notice signs of ovef- or under-watering 
and can adjust accordingly. 

However, hand-watering isn't always practical. 
Many gardeners LIse an automatic system such as 
overhead sprinkJing and drip irrigation. This approach 
is convenient, especially when you afC out of tOWIl, 

and it lets you meet individual plant-watering needs 
if you group those with similar requirements together. 
Greenhouse suppliers sell kits as well as individual 
parts for automated watering systems. Be su re your 
system includes a timer that can be set to deliver water 
at specific times of the day, for a set duration , and on 
specific days of the week. You can also incorporate 
water heaters and fertili zer injectors into your system. 

O verhead-sprinkler systems are attached to 
the main water supply and use sprinkler nozzles 
connected to PVC pipes installed above the benches. 
The system usually in cludes a water filte r, which 
prevents the nozzles from clogging, and a pressure 
regulator. Set the system to water in the morning and 
during the hottest part of the day. Avoid watering late 
in the day so the plants will be dry before nightfa ll , 
whcn the temperature drops and dampness can 
cause disease. 

Drip-irrigation systems use drip emitters to water 
plants slowly, a drop at a time, when moisture is 
nceded. Eac h plant has an emittcr attached to fccder 
lines that connect to a drip line of PVC tubing or 
pipe, which runs along the benches and back to the 
main water supply. Unlike overhead sprinkJers, drip 
irrigation ensures that the plant leaves stay d ry. It also 
he lps to conserve water. 

I f you prefer to water plants From und erneath, 
consider capillary mats. These feltlike mats arc placed 
on top of the bench (which is first lined with plast ic) 

This automatic drip watering system is fed by a garden hose that connects to the miXing tank. In the tank, water and fertilizer 
are blended to a custom ratio and then distributed to plants at an adjustable rate via a network of hoses, drip pins and Y-connectors 
(See Resources, page 236). NOTE: The spiral treliis supports hanging from the greenhouse roof are not part of the watering system. 
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and under the plants , with one end of the mat set 
into a reservoir attached to the bench. The reservoir 
ensures that the mat is constantly moist. Moisture 
from the mat is drawn up into the soil and to the plant 
roots when water is needed. Unlike drip irrigation and 
overhead sprinkJing, capillary-mat watering systems 
do not require electriCity, pipes, or tubing. However, 
unless they are treated, the mats wil l need regular 
cleaning to prevent mildew and bacteria buildup. To 
ensure that the system works properly, it's important 
that the bench be level. 

Regardless of the watering system you choose, 
usc lukewarm water. Co ld water can shock the roo ts, 
especia lly if the soil is warm. [f you're hand-watering, 
let the water sit in the greenhouse so it warms up 
to ambient temperature. (Keep it out of the sun, 
though- you don 't want it to get too hot), Wand 
watering and automatic systems can benefit from an 
installed water heater. 

MISTING 
\t\fhen the temperature inside the greenhouse rises 
and the vents open , they release humidity. Misting 

increases humidity, which most plants love- levels 
of about 50 percent to 65 percent are ideal- and 
dramatically decreases the temperature by as much 
as 20° F. iVlisting systems are available through 
greenhouse suppliers. You can buy a comp lete system, 
which might include nozzles, tubing, PVC pipe, a 
humidistat, and sometimes a hard-water filter and a 
pressure gauge, or you ca n buy the parts separately 
to create a customized system . The size of the 
greenhouse will determine the size of the system: 
Larger greenhouses need more nozzles and in turn 
more tubing and pipe. 

H umidistats can automatically turn on misters 
and humidifiers \,vhen the hum idity drops below a set 
leve l. You might also want to invest in a device to boost 
the water press ure. Higher pressure produces a finer 
mist , which cools more qu ickly. Suppliers reco mme nd 
placing the nozzles about 2 ft. apart around the 
perimeter of the greenhouse, between the wall and the 
benches. Place the nozzles underneath the be nches so 
the mist doesn't drench the plants. As with watering, 
avoid misting late in the clay. \t\fet leaves and cold, 
humid air can encourage disease . 

Misting is a very gentle method of providing moisture to plants, Misting heads mounted on spray poles (inset) can be controlled 
manually or automatically In addition to maintaining a constant state of moistness for plants, a misting system will give your 
greenhouse a tropical enVIronment that many gardeners enJoy. 

Crccl/lwuses • 37 



I Lighting 

If you've placed your greenhoLl se in a su nny, south­

facing location , well away from shade, plants shou ld 
get adequate sunlight during the summer. But if the 
gree nhouse faces north or is shaded during the day, 

plants may need add itional light. And no matter where 
the greenhouse is located, yo u'll like ly need to rely on 
supplemental light ing during w inter. 

Supplementing natural light with arti ficial light 
can be tric ky. Natural light is made up of a spectrum of 
colors that you can see (the red, orange, yellow, green, 

bIlle, indigo, and violet colors of the rainbow) and those 

you can 't see (infra red and ultraviolet ). Plants absorb 

light from the red and blue ends of the spectrum- blue 

light promotes p lant growth; light from the red end of 

the spectrum encourages plants to flower and bud. The 
red-blue light combination is easily achieved when the 
source is the sun but a littl e more difficult when you're 
using artificial lighting. In tensity is also im portant: 
Lights that arc sct too far away or that don't providc 
enough brightness (measured in lumens or foot­
candles) will produce weak, sp indly plants. 

Three basic types of lights are available; 

incandesccnt bulbs, fluorcscent tubcs, and high-intensity 
di scharge (HID) lights, which include metal halide 

(M H) or high-pressure sod ium (HI'S). Each has 

advantages and disadvantagcs, whic h is why green house 
gardeners often use a com bination of two or more types 
to achieve light that is as close to natural as possible. 

INCANDESCENT 
Ordinary tungsten incandescent bu lbs are inexpensive, 
read ily avai lable, and a good source of red rays, 
but they are deficient in blue light. They can be 
useful for extending daylight fo r somc plants and for 
supplementing low light levels, but they are not an 
efficient primary source of light . Incandescent lights 
produce a lot of heat- hanging them too close to 
plants can burn foliage, but if you hang thcm at a safe 
distance, they don't provide enough intensity for plant 
growth. The average life span of an inca ndescent bulb 
is about 1,000 hours. 

FLUORESCENT 
Fluorcscent tubes arc more expensive than 
incandescent b ul bs, but the higher cos t is amply 

offset by the ir longevity and effiCie ncy; bu lb life for 

fluorescents is abo ut 10,000 hours, and they prOVide 
thc samc amou nt of light as incandcsccnts with only 
\4 to Y3 the amount of energy. They also produce much 
less heat than inca ndescen t bu lbs. 

Adding lighting fixtures allows you to extend the growing hours during the early days of the growing season. 
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Fluorescent bulbs (or " lamps," as they're called by 

the lighting industry) come in a variety of colors and 
tcmper<:lture ranges, including full-spectrum light. Cool 

white lamps, whic h produce orange, yel low-green, blue, 

and a little red light, arc the most popular choice. To 
provide seedlings and plants with a nearly full spectrum 
of light, many growers combine one cool white lamp 

and one soft (or warm) white lamp in the same fixture. 

Due to their energy efficiency and low heat 
output, fluorescent-tube fixtures are great for ambient 

lights that YOLI might leave running for long periods, 

as well as for task lighting. Th ey're also the best 
all-around choice for starti ng seedlings and growing 
small plants. The dovmsidc to Llsing flu oresccnts as 
grow lights is that they must be hung very close to 
the plant- from 2 to 8", depending on the plant- to 
be effective, This makes them most usefu l for 

propagation and low-growing plants. 

HID 
H igh-intensity discharge (HID) lights work by sen ding 

an electrical charge th rough a pressurized-gas tube. 
There are two types: high-pressure sodium (H PS), 

whi ch casts light in the yellow, orange, and red end 
of the spectrum, and metal halide (iVIH ), whi ch leans 

more toward the blue end, casting blue/violet light. 
M 1-\ lamps are often recommended as the primary 
light source for greenhouse growing, with H PS 
lights as a secondary light source. M H light mimics 
spring light and encourages early plant growth; HPS 
light resembles the type cast by the sun during fall 

and promotes fruiting and flowering. Greenhouse 
gardeners often start plants out under M H lamps and 
then switc h to HPS. This requires switching fixtures 
during the growing season, which can be a nuisance. 
Convertible fixturcs housc both types of bulbs so that 

they can be used in tandem or succession . 
HID lights are very expensive, but their lifespan 

is long:!\ standard 400-watt bulb can last 20,000 

hours. Thcy also covcr a large arca: a 400-watt lamp 

lights 16 sq. ft. of space, H ID lights produce heat, 

so they should be hung higher in the greenhouse. If 
you use them, be sure to provide plenty of ventilation 
during summer. 

Lighting Considerations ~ 

Fluorescent is a better source of growth-stimulating light for 
your greenhouse. It must, however, be hung relatively close to 
plants in order to benefit the II' growth. 

Ordinary incandescent lights aren't partlculary good 
sources of growth-promoting light, but they can help heat 
a greenhouse. And their attractive warm light also turns a 
greenhouse into a nighttime landscape design feature. 

The best lighting for growing greenhouse plants mimics natural light. Invest in lamps that resemble natural light in intensity 

and color (or combine lamps to provide a broad spectrum, as described above), use lights when days are short and cloudy, 
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I Heating 

Once you understand your greenhouse heating 
requi rements (see Calculating Heat Needs, opposite), 
you'lI nced to determine what type of heater to use 
a nd whether you'll need to rUIl a gas line and power 
to the greenhou se. The two main types of greenhou se 
heaters are electric and fu el~fi red (gas, propane, 
kerosene, or oil). 

Elect ri c heaters are inexpensive and easy to 
install. They provide adequate heat for a small 
greenhou se in a temperate climate and are useful 
for three-season greenhouses. However, they are 
expensive to operate (although relative costs are 
constantly changing) and do not provide sufficient 
heat for lise in cold regions. Electric units can also 
distribute heat unevenly, making it too warm in some 
areas of the greenhouse and too cold in others. Placing 
a heater at each end of the greenhouse can help . If 
you use an electric heater, be sure the fan doesn't hlow 
warm air di rectly on the plant leaves; they will scorch. 

In most climates, an electric heater with an automatic 
thermostat will be sufficient to protect tender plants on cold 
nights. Electricity is an expensive heating option, however, so 
it's best reserved for moderate heating needs. 

Cas heaters usually cost more than electric and 
most areas require that a licensed professional hook 
them up, but heating bills will be lower than if you 
use an electric heater. Gas heaters operate much li ke 
a furnace: a thermostat turns on the heat when the 
temperature drops below its setti ng. You can help to 
dist ribute the heat by using a fan with the heater. If 
you plan to use a gas heater, install the gas line whe n 
you're building the foundation . It is also important to 
ensure that the heater is vented to the outside and that 
fresh air is available for combustion. Poor ventilatio n 
ca n cause dangerous carbon-monoxide bUildup. 

Propane, oil, and kerosene heaters also need to be 
vented , and if you're using kerosene, be sure it's high­
grade. Another option is hot-water heating, in which 
the water circulates through pipes set around the 
perimeter of the gree nhouse under the benches. You 
can also co nsider overhead infrared heat lamps and 
soil-heating cables as sources of heaL 

A portable space heater may be all the supplemental heat 
your greenhouse reqUires. Use it with caution, and make sure 
yours shuts off automatically if It overheats or IS knocked over 
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I Calculating Heat Needs 

Heat is measured in British thermal units (Btu), the 
amount of heat required to raise one pound of water 
one degree Fa hre nheit. To determine how many Btu of 
heat output are req uired fo r your greenhouse, use the 
following formula: 

Area (the total square footage of the greenhouse 
panels) x Difference (the difference between the 

coldest nightt ime temperature in your area and the 
minimum nighttime temperature required by your 
p lants) x 1. 1 (the heat- loss factor of the glazing; 

J. J is an average) equals Btu. 
Calculate the area by multiplyi ng the length 

by t he height of eac h wall and roo f panel in the 

Heating Requirements ~ 

• Oil, gas, kerosene, and other fuel-operated heaters 

must be vented to the outside and have a source of 

fresh air for combustion . 

• Heaters must be equipped with an automatic 

shut-off switch. 

• Position several thermometers at bench level 

throughout the greenhouse so you can check that 

heat is evenly distributed. 

greenhouse and adding up the totals. Here 's an 
example, usi ng 380 sq . ft . for the greenhou se area 
and 4 5° F as the difference betwee n the coldest 

nightt ime tem perature (l 0° F) and the desired 
nighttime green house temperature (5 50 F). 
380sq. ft x45x 1.1 = 18,8 10 Btll. 

If the greenhouse is insulated or uses doubl e­
glazed glass or twin-wall polycarbonate, you ca n 

deduct 30 p ercent from the tota l Btu requ ired; if it's 

triple-glazed, deduct 50 percent. You can deduct as 
much as 60 percent if the greenhouse is double-glazed 
and attached to a house wal l. 

• Do not place thermometers or thermostats in 

direct sunlight. 

• Install an alarm to warn you if the temperature drops 

dangerously low Set the temperature warning high 

enough to give you time to remedy the problem 

before plants die. 

• Use a backup generator to supply power to electric 

heaters dUring power outages. 

The stove for a wood-fired heating system is normally located in a remote spot near the greenhouse. In a typical set-up, the 
wood stove heats water that is pumped through a pipe into the greenhouse and distributed through a series of radiators. 
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I Conserving Heat 
O n cold , c loudy days and at n ight, solar heat is lost. 
Even if YO LI have supp lementa l heating, holding 
on to thett heat is essentia l to maintai ning an optimal 

cli mate. Insu lat ing the green house and malJng use of 
heat sin ks arc the most effective means of conservi ng 
heat , but don 't overl ook heat thieves such as crac ks 
and ga ps. Be SlI re the glazing is tight , and seal any 
o pe ning tha t lets in cold air. 

[f you buil t a concrete foundation, i t may have 
polys tyrene hoard in stalled be tween the concre te and 
the soi l. Concrete rapidly loses heat if the ground 
a round it is cold, and polystyrene insula tion hel ps 
to redu ce th is heat loss. You can use polystyrene 
board or bubble in sula tion (si milar to bu bbl e wrap 
used for shipping) to temporarily in sulate the walls 
of the greenhouse: Si mply attac h the mate ri al to the 
greenhouse frame beneath the benches before winte r 
a nd re move it in the summe r. You can also in sulate the 

greenho use from the o utside . Pl ant low-growing plan ts 
aro und the foun da tion, or p rop hay bales or bu rlap 
bags fille d with dry leaves again st the wall s. 

HEAT SINKS 
Heat sin ks a bsorb solar energy during the day and 
radiate it back into the greenhouse at night. Stone, 
tile, a nd b ri ck floo rs and walls are good collectors 
of heat, bu t to be really effective, they shou ld be 
in su lated from underneath. Piles of rocks can act 
as heat sink, but the bes t opt ion is a blue- or black­
pai nted barrel or drum fu ll of water. Place a few of 
them around the greenhou se. If you have an attac hed 
greenhouse, paint ing the ho use wall a dark color can 
cause it to rad ia te solar heat back into the gree nhouse 
at nigh t. A light-colored wall , on the other hand, can 
he lp refl ect heat and light back into the greenh ouse 
during the day. 

" 1,11 " 

' \ 
.. II 

" 

This heat sink system uses solar energy 
to heat the greenhouse. Air heated by 
the sun is drawn in by the fan and blown 
into the rock pile, which also absorbs 
solar heat. Heat is radiated back into the 
greenhouse after the sun goes down. 
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Smart Heat Conservation ~ 

• Reduce the temperature by 50. Growth may be 
slowed, but plants will survive. 

• Make sure the greenhouse is as airtight as possible. 
• To prevent drafts, add a storm door. 
• Mulch the soil in raised benches to insulate it during 

cool seasons, consider watering tropical foliage 
plants and other warm-season plants with water 

warmed to 65 0 F. 

• Insulate all water- or steam-heating supply lines. 
• At night, hang black cloth horizontally from the 

greenhouse ceiling as close to the plants and 
benches as possible to prevent the warm air from 
escaping through the roof. 

Microclimates ~ 

When you landscape your property, you consider its 
microclimates: the sunny, sheltered corner; the cool, 
shady spot beneath the trees; that strip along the back 
that always catches the breeze. Your greenhouse has 
microclimates, too: It's warmer near the roof and cooler 
at floor level; some spots are shaded and others receive 

• If the greenhouse uses automatic vents that are 
controlled by a separate thermostat, set that 
thermostat 50 or 100 higher than the heater thermostat 
to keep the vents from opening when the heat is on. 

• Install an alarm system that will go off when the 
temperature goes above or below the safe range or 
when there is a power failure. 

• Make use of the heat exhausted by your clothes 
dryer by running the vent into your greenhouse. 

• Plant a "shelter belt" of evergreens on the windward 
side of the greenhouse to reduce heating costs. (But 
be sure it is far enough away that it doesn't cast 
shade on the greenhouse.) 

strong, direct light; and down near the wall vents, it's cool 
and breezy. Like the plants in a garden, greenhouse plants 
have differing light, heat, soil, and moisture requirements. 
Before you place them in the greenhouse, take stock 
of its microclimates, and group plants according to 
their needs. 

A heating and cooling thermostat 
is perhaps the most important greenhouse 
control deVice. The thermostat will control 
both heat sources, as well as automatic 
ventilaters to cool the greenhouse when 
temperatures climb into the danger zone 
for overheating plants. 
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I ventilation 

Whether your plants thrive depends on how well you 
control their environment. Adequate sunlight is a good 
start, but vent ilation isjust as important: It expels hot 

air, reduces humidity, and provides air circulation, 
whic h is essential even during winter to move cold, 
stagnant air around, keep diseases at bay, and avoid 
condensation problems. You have two main options for 

greenhouse ventilation: vents and fans. 
Because hot ai r rises, roof vents arc the most 

common choice. They should be staggered on hoth 
sides of the ridgeline to allow a gentle, even exchange 
of air and proper circulation. Roof vents are often used 
in conjunction with wall vents or louvers . Opening the 
wall vents results in a morc aggressive ai r exchange 
and cools the green house much faster than usi ng 
roof vents alone. On hot days, you can open the 
greenhouse door to let more air inside. Also consider 
running small fans to enhance circulation. 

Vcnts can bc opcned and closed manually, but 
this requires constant temperature monitoring, which 
is inconvenient and can leave plants wilting in the 

heat if you are away. It's far easier- and safer- to use 
automatic vent openers . These can be thermostat­
controlled and operated by a motor, whic h tu rn s on 
at a set temperature, or they can be solar-powered. 
Unlike thennostat-controlled vent openers, which 
require electricity, solar-powered openers use a 
cylinder filled with wax, which expands as the 
temperature rises and pushes a rod that opens the 
vent . \t\lhen the temperature drops, the wax shrinks 
and the vent closes. How far the vent opens is dictated 
by temperature: the higher the temperature, the wider 
the vent opens to let in more air. 

A fan ventilator is a good idea if you have a large 
greenhouse. The fan is installed in the back opposite 
the greenhouse door. and a louvered vent is set into 
the door wall. At a set temperature. a thermostat 
mounted in the middle of the green house activates the 
fa n, and the louvered vent opens. Cool air is drawn in 
through the vent, and the fan expe ls the warm air. The 
fan should be powerful enough to provide a complete 
air exchange every I to 1.5 minutes. 

Calculating Ventilation Requirements ~ 

Greenhouse manufacturers rarely include enough vents in kits, so be sure to buy more. To determine the square footage 
of venting your greenhouse should have, multiply the square footage of the floor by 0.2. 
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Automatic openers sense heat build­
up and open vents. some openers are 
controlled by standard thermostats, while 
others are solar-powered . 



Venting your greenhouse-Install ing at least one operable roof vent on each side of the ridgeline creates good air movement 
within the structure. Adding lower intake vents helps for cooling. Adding fans to the system greatly increases air movement 
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I Cooling 

Although vents and fans arc the first linc of de fense 

w hen the temperature inside the greenhouse starts 

to climb, other cooling methods sllch as misting, 

hum idifying, evaporative cool ing, and shading ca n 

also help to maintain the idea l growing environment. 

Cooling is crucial e1uring SLimmer, but it can be just as 

important on a sUllny winter day. 

SHADES 
By blocking direct sunl ight, shades protect plants from 

sunburn and prevent the greenhoLIse from getting too 

hot. They ca n be installed on the exterior or hung from 
cablcs insidc the grccnhousc . Both methods block thc 
sun , but only exterior shades prevent solar energy from 

penetrating the glazing, thereby keeping the ai r in side 

the greenhouse coo ler. 

vVhcn c hoosi ng shades, be sure they are 

UV-stabilized for longevity. 
Two typcs of shades are available: cloth and 

roll-up. Shade cloth is usually woven or knitted from 
fiberglass or polyethylene and is availabl e in many 
colors, although green, black, gray, and white are 
most common. You can also fi nd s hade clot h in silver, 
which, like white, reflects heat and sun light and keeps 
the greenhouse cooler than darker colors. Shade cloth 
also varies in density, usually from 20 perce nt to 80 

percent. T he higher the density of the cloth, the morc 
light it blocks (60 percent density blocks 60 percent 
of the light), Be careful when choosing shade density; 

too l itt le light w ill slow plants' growth. 

Shade cloth can be simply thrown ovcr the 
greenhouse and tied down w hen shading is needed, 

but this ham pers airflow through the vents (unless YOLI 

cut the cloth to size and in stall it in sections), Better 

venti lation is ac hieved by suspending the clot h 4 to 

9 in. above the exterior glazing. Be Slire the vents are 

open when you do th is. Greenhouse shade suppliers 
can provide framework Juts. 

Greenhouse 
Shading Compound ~ 

ProfeSSional greenhouse growers with large operations 
typically apply greenhouse shading compound to the 
glaZing of their structures so they can control heat 
entry and protect their plants. Similar to paint, shading 
compound contains ground pigments that reflect the 
sun's rays. The compound is sprayed onto the glazing 
With an airless sprayer (you can use a hand-sprayer for a 
small greenhousel. Sold in 5-gallon buckets, It is diluted 
with water at an 8 to 1 ratio for plenty of coverage. Some 
types are designed to be easily removed With water 
and a fine nylon broom so you can make adjustments 
as needed. Other formulations are Intended to be 
permanent. For more information, ask about the 
product at your greenhouse supply store or do an online 
search for Greenhouse Shading Compound. 

Roof shades, along With vents, help prevent a greenhouse from overheating in direct sunlight. Here, a combination of circulating 
fans and cloth shades mounted on the interior of the south-facing glass helps protect plants. 
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Louvered and roll-up shades help to block the sun in this greenhouse. 

In addition to cloth, roll 4 L1p greenhouse shades 
may be constructed from aluminum, bamboo, or 
wood . They are convenie nt beca use YO LI roll them up 
when they're not needed, and they last longer than 

shade cloth, but they arc morc expensive . 

EVAPORATIVE COOLERS 
Evaporative coole rs (also ca ll ed swamp coolers) cool 
the air by using a fan to pu sh or pull air through 

a water-saturated pad . A porta ble cooler might be 
suffic ient for a small gree nhouse; la rger greenhouses 
wil l bene fit from a unit coole r placed outside . Used 
when the humidity outside is less t han 40 percent , 
these units d raw dry outside ai r through the saturated 
pad . where it is cooled. The air trave ls through the 

greenhouse and exits via a vent on the opposite side. 
I t's a good idea to usc an algaecide with these coolers. 

LIQUID SHADING 
Some greenhouse garde ners c hoose to paint liquid­

shading compounds (sometimes cal led whitewas hing) 

over the outside glaZing. These co mpounds a re 

inexpensive and easy to appl y, but they can be 
unattractive and tend to wash off in the rain . Liquid 

shading can be thinned or layered to the leve l desired , 

and the residue can be brushed off at the end of 
summe r. ( It is often almost worn off by that point 

anyway). Some liquid-shading compounds become 

transparent dur ing rainy weather to let in more light 
and then tu rn white when they dry. 

Roof vents that are triggered to open automatically by sensor 
alerts are far and away the most important component of a 
greenhouse cooling system. But additional cooling deVices 
may be necessary. 
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I Benches & Storage 
Every greenhouse needs benc hes to support plants 
and provide space for potting. Because plants can be 
heavy, it's important that benches be sturdy. 

How you layout benc hes depends on your needs 
and the size of your greenhou se. Most average-size 
greenhou ses can accommodate a bench along each 
wall, with an aisle down the m iddle for access. If you 
have enough space along one end wall, you can install 
morc benc hes to create a U shape . Another option is 
to arrange the benches in a peninsula pattern . Shorter 
benc hes are set at right angles to the outside walls, 
with narrow aisles in between, leaving space fo r a 
wider aisle down the middle. You can also usc a single, 
wider hench along a side wall and leave space for 
portable be nches and taller plants agai nst the other 
wall. A larger greenhouse can accommodate three 
bcnches with two ais les. 

Regardless of the layout yo u choose, it's hest to 
orie nt benches along a north-so uth line so plants 
receive even ligh t distribution throughout the day. 
Use the space as efficient ly as possib le, and don't 
inadvertently bloc k the door. Allow e nough room in 
the aisles to move around comfortab ly; make them 

wi der if you need to accommodate a garden cart 
or wheel barrow. Set benches a bout 2 in . from the 
greenhouse walls to provide airflow, and avoid plaC ing 
be nches near any heat source. 

Bench wi dth is determined by the lengt h of yo ur 
reach, so if you are short, you may want benches to be 
narrow. The sa me concept applies to he ight: Although 
the average bench is about 28 to 32 in., yours ca n be 
higher or Im,ver to suit your height an d reac h. ( If they 
need to he wheelchai r-accessi ble, lower them even 
more.) If yo u have access to be nc hes from both sides, 
yo u ca n double thei r wid th. 

Several options are availab le For benc h tops. \Vood 
s lats are sturdy and attractive, and they provide good 
drainage and airflow. Be sure to use pressure-treated or 
rot-resistant wood, suc h as cedar, keeping in mind that 
cedar benches can be expensive. \;\li re mesh costs less, 
is low- mainte nance, and also proVides good ai rflow, but 
be sure that it is strong cnough to support heavy plants. 
Plastic-coated wire-mesh tops are available. These are 
simi lar to (if not the same as) the closet shelving found 
in home stores. Usually white. they have the advantage 
of reflecti ng light within the green house. 

Sturdy benches that are easy to clean and withstand moisture are a critical part of a greenhouse that's pleasant to work in. 
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For space efficiency, potting benches can double as storage containers. Here, the potting benches include spaces for mixing and 
storing SOils for potting. Slatted covers make it easy to keep the bench-tops tidy. 

You can also choose sol id tops made of wood, 
plastiC, or metal. Solid wood tops should be made 
from pressure-treated wood, and metal tops shou ld be 
ga lvanized to prevent rust. So lid tops provide less air 
circulation than slatted or mesh tops, bu t they retai n 
heat better in winter and are necessary if you use a 
capil lary-mat watering system. 

The greenhouse framing material will determine 
whether you ca n ins tall shelves. She lves can easily 
be added to a wood-framed greenhouse, and many 
aluminum greenhou se kit manufacturers provide 
predril led framing, a long wit h optional accessories for 
installi ng shelves. Keep in mind that even if shelves are 
wire mesh, they ca n cast shade onto the plants below. 

If you plan on potting inside the green house, you 
can use part of t he henches or dedicate a separate 
space for a potting bench in a shady corner or along 
an end wal l. For convenience, consider building or 

buying a potting tray that you can move around and 
use as needed . 

Unless you have a separate place to store tools 
and equipm ent, you'lI need to find room for them 
in the greenhouse. To determ ine how much space 
yo u'll need, first list all of the eq uipment necessa ry to 
operate the greenhouse: everyth ing from labels, string, 
and gardening gloves to bags of soil, pots, trash cans, 
and tools. If you will use ha rm fu l chemicals, be sure to 
include a loc ka bl e storage area. 

Ju st as in your home, findi ng storage space in 
the greenhou se can be a challenge. Look fi rst to 
shady areas. If the greenhouse has a knee wall, the 
area under the benc hes can provide a good dea l of 
storage space. Shelves can also provide storage space 
for lightweight items. Be creative and make efficient 
usc of any area where plants won't grow to create 
accessible yet tidy storage for eq uipment. 
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I potting Materials 

If you 're a container gard ener, you arc already 

familiar with the vast array of pots available a t 

ga rden cente rs. For greenho LI se garde ning, however, 

pot c hoices are narrowed to two types: terra cotta 
an d plastic . 

Terra cot ta pots arc attractive and heavier than 
p l"st ic, which means they are less likely to be knocked 

over. I n addit ion , th ey are porous- because water 
evaporates through the clay, the risk of ovcrwatcring 

is lowe r. However, YO LI wil l have to wate r plants morc 

often and clea n the pots regu la rly to remove deposits 

caused by minerals from water an d soil leaching 

through the sides . G lazed terra cotta pots hold 

mois ture bette r than unglazed pots and d Oll't show 

mineral deposits. Terra cotta pots are more expens ive 
than plastic pots. 

Prac tica l and inexpensive, plas tic pots hold 

mois ture bet te r than terra cotta pots, so you don't have 

to water plants as ofte n . Gardeners who plan to start 

seeds and propagate p lants often use plastic trays, 
flats, and cell pac ks, a lthough peat pots, c ubes, and 

plugs are also avai lab le for start ing seeds. 

Terra cotta containers are preferable If your plants will live In the pot permanently. If you are only starting plants for transplant, 
inexpensive plastic pots and trays are a good choice. 
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Hydroponics ~ 

Hydroponics, the process of growing plants without soil, has become popular with greenhouse gardeners, especially 
for growing vegetables. Hydroponic growing medium, which holds plants in place, can be made of polystyrene balls, 
expanded clay pellets, gravel, pea stone, perlite, vermiculite, rock wool, or coconut fibers. The simplest method is to 
place growing medium into a pot and add a nutrient solution once or twice a day. A more complex system involves using 
computer-controlled pumps to automatically flush plants' roots with nutrient solution as necessary for maximum growth. 

Lettuces are probably the most common hydroponically 
grown vegetable. They often are shipped with the root 
system intact for greater longevity 

Root systems grow through the plant support medium 
and down into the water below Here, the water is 
contained In a child's plastic wading pool. 

Many vegetables and herbs that are sUitable for greenhouse growing are also good candidates for a hydroponic 
environment. Testing different species and judging their success can be a fun process. 

Creel/lwuses • 51 



I Custom Victorian Greenhouse 

O nc objection to most kit green hou ses is that thcy 
tend to have little going for them on the style 

front: a plai n meta l framework supporting clear panels. 
If you're looking for a gree nhouse project that blends 
\.vith the look an d character of your home, your best 
het is to design and build one yo urself. 

The custom greenhouse seen in this project 
is deSigned and scaled to fit lean~to~style against a 
south ~faci ng wall on an 1890's era Victorian house . 
The principal design details that make it blend arc the 
kneewall , which uses the same narrow wood lapsiding 
as the house, and the c ustom windows <:Ind door, 
which feature an arch element that is also presen t in 
the house trim . At roughly 6 x 9 ft. in floo '1)lan, the 
greenhou se is on the small side. But a space~conserving 
bu i lt~ in-benc h helps the gardener who designed the 
green house get maximum usage from this small space . 

The glazing on the grccn house is 14"-thic k clear 
polycarbonate (See Resources, page 236). The roof 
panels are also cle<:l r 14" polycarbonate, but with a 
hollow twi n-wall construction that resists shatteri ng 
and limits condensation . The rooF vents arc operated 
by lift arm s with integral thermometers. \t\fhcn thc 
ai r temperature inside the greenhouse hits around 

Tools & Materials ~ 

Shovel C ircular saw 
Carden rake J igsaw 
Hand tamper Power miter saw 

Drill/driver Pen 
Framing square Drywall saw 
Level Sandpaper 
Concrete mixer Straightedge guide 
Mallet Compactible gravel 
Float Deck screws (2 1;2", 3") 
Sheet plastic Metal re-mesh 
Powder-actuated tool Concrete 
Cla mps J-bolts 
Pe ncil Post anc hors 
Tape mcasure Socket wrenc h 

85° thc vcnts pop open automatically. The windows 
and the door are custom~made by sandwic hing 
polycarbon<:lte panels between wood frames. To allow 
for movement of the materia ls, the frames are bolted 
together through oversized bolt hol es . All but one of 
the wi ndows are hinged on the tops so they can swing 
open to enhan ce venti l<:lt ion. 

Construction note: Th e greenhouse seen here 
featu rcs a pourcd concrcte slab that is set apart 
from the house by an isolation joint. The bac k wall 
studs and roof panels are not connected to the 
hOllse either, thus the greenhouse is tec hnically <:I 
freesta nding st ructure. Gaps between the greenhouse 
and the hou se arc covered with various flas hings, 
eac h of which is connected to one of the structures 
on ly. This has several advantages : primarily, it al lows 
the structure to move an d shift slightly (thereby 
avoiding cracking of glazing and roof panels) as the 
soil conditions and temperature change. And if the 
st ructure is sma ll enough and has adequate setback 
di stance from your property lines, you likely wi ll 
not nced a building permit. If the greenhouse \·vere 
connected to thc house, you wou ld be required to dig 
full frost footings, as well. 

Concrete nails or Sd finish nails 
screws Exterior~rated butt 

Skew joist hangers hinges 
Joist hanger nail s Door pull s and 
Paint and paint brush eye hooks 
Seam ing strip Door stop moldings 
Pole barn screws Garage door sweep 
Metal flashing 
Roof ven t covers 

Pi ano hinges 
Automatic window vent 

opener (optional) 
Bolts 
Wood gl ue 
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Framing 

G 

H 

Cutting List-Framing 
KEY PART NO. DIMENSION MATERIAL 

A Post 5 3% x 3% x 78" 4 x 4 

B Front/back plote 2 l V2 x 3% x 84W PI 2 x 4 

C End plote 2 1% x 3J11 x 56" PI 2 x 4 

D Door woll plote 2 IV, x 3V, x 26" PI 2 x 4 

E End cop·bottom 2 l Y2 x 3Y2 x 63" 2 x 4 

F F /B cop·bottom 2 1% x 3% x 84W 2 x 4 

G Back woll stud 4 1% x 3% x 76W 2 x 4 

H Kneewoll stud 15 l V2 x 3% x 33" 2 x 4 

Upper stud 3 3V, x 3V, x 42" 4 x 4 

54 • THE CO,\IPLETE GUIDE TO GREENHOUSES & G,IRDEN PROJ ECTS 



Roof 

Cutting List-Roof 
KEY PART NO. DIMENSION MATERIAL KEY PART NO. DIMENSION MATERIAL 

J End cop·top lV, x 3Y2X 56" 2 x 4 P Rafter 5 l V2 x3 V2 x8r 2 x 4 

K F /B cop·top lV2 x3V2 x91 W 2 x 4 Q Cripple rofter 2 l Y, x 3Y, x 30" 2 x 4 

L Roof ridge IY, x 3Y, x 64" 2 x 4 R Cripple rofter 2 1V2 x 3112 x 22- 2 x 4 

M Ikew rofter 1V2 x 3112 x 79- 2 x 4 S Cripple rofter 2 1 \12 x 3112 x 12- 2 x 4 

N Roof leg 1112 x 3112 x 39 W 2 x 4 T Roof ponehide 2 \I,x 42 x 63" luntuf 

a Roof support 1112 x 3112 x 34- 2 x 4 u Roof panel-main 2 V.x 47 x 79" luntuf 
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Window 

Cutting List-Window (1 @ 26 x 40'12" ) '-; '-1---. 
KEY PART NO. DIMENSION MATERIAL • 
WI Roil·A 2 3/4 x3 112 x 26- I x 4 

W2 Stile·A 2 % x 3112 x 33W I x 4 

W3 Roil·B 2 3/4 )(3 V2 X19" I x 4 • 

W4 Stile·B 2 JA x 3112 x 40W I x 4 

W5 Insert 2 %x51!l x19" I x 4 W4 

W6 Glozing 1f4 x26x40 W Pollun 

· 

· 
· . 
, , , 

Door 

Cutting List-Door (26 x 77'12") 
KEY PART NO. DIMENSION MATERIAL 

DI Roil·A 34 x 3111 x 26" I x 4 

D2 Roil·B 314 x 5\11 x 26" I x 6 

D3 Roil{ 314 x 3112 x 19" I x 4 

D4 Roil·D 3A x5Vl x 19" I x 6 

D5 Stile·A 314 x 3112 x 68 V1" I x 4 

D6 Stile·B 2 314 x 5112 x nw I x 4 

D7 Insert 16 314 x 5112 x 7314" I x 6 

D8 Glozing V. x 26 x 77W Pollun 
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I Materials for Building Custom Greenhouses 

The glazing and roof panels In this custom greenhouse are made from Sun lite brand ji,,"-thick polycarbonate panels (See 
Resources, page 236). The roof panels have vertical walls and are hollow, which makes them more dimensionally stable and less 
likely to crack than clear panels (a big benefit for rooD. The W'-thlck, clear polycarbonate used for the window and door glazing 
is very durable too, and offers 100% light penetration and clear sightlines. Standard 'Is"-thick clear acrylic can be used for roofs or 
glazing. It is relatively inexpensive and sold at most building centers. But it has a shorter lifespan than polycarbonate. 

An automatic lifter arm contains a sensor that causes your 
roof window vents to raise when the interior temperature 
reaches a preset level-usually around 100 degrees. 

Products for joining and fastening panels include a panel 
seam trim, which has wide flanges on both edges to accept 
two panels that butt together; 100% silicon caulk for sealing 
seams (check with the panel manufacturer for compatibility of 
adhesives and caulks); and rubber-gasket pole barn screws for 
fastening panels to rafters or purl ins. 
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I How to Build a Custom Greenhouse 

Stake out the installation area for the greenhouse. Strip 
off vegetation and then excavate for the subbase material 
and that portion of the slab you want to be underground. 
For drainage reasons, plan your slab so at least 1 to 2" of the 
concrete is above grade. 

Build the three-sided concrete form and position it on 
top of the subbase. Screw the three 2 x 4s together with deck 
screws and then tack a 1 x 4 or 2 x 4 across the top, back 
ends of the sides. Square and level the forms and then drive 
wood stakes outside the 2 x 4 members. Attach the form to 
the stakes with deck screws driven through the stakes and Into 
the form boards. Note. The slab seen here is sized so there is 
a concrete apron of 2 to 3" around the structure, resembling 
a foundation wall. Some builders prefer to size the slab so the 
corner posts are flush with the slab edges, allowing you to 
cover the gap at the concrete surface with siding 

Install a 4 to 6" thick layer of compactible gravel to create 
a stable subbase. Tamp the gravel with a hand tamper or rental 
compactor. The tamped surface should slope away from the 
house at a very shallow rate-about Y,," per foot. Insert an 
isolation board strip (usually made of asphalt-impregnated 
fiberboard) between the slab area and the foundation wall to 
keep the structures separate. 

Add reinforcement in the concrete area. For most DIYers, 
metal re-mesh IS an easy reinforcement matenal to work 
with . It IS sold in 5 x 50 ft. rolls and in 4 x 8-ft. sheets. Prop the 
re-mesh on some small stones or bolsters. The edges of the 
reinforcement should be at least 4 to 6" away from the Sides, 
and no closer than 1" to the concrete surface. 
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Pour concrete into the form . For a slab of the dimensions 
shown (4" thick by 68 x 84") approximately 15 cubic feet (one 
half yard) of concrete IS required (thirty 60-pound bags of dry 
mix). Settle the concrete by rapping the forms lightly with a 
mallet. and then strike off the material before floating. 

Install post anchors at the corners and at the door jamb 
location. Standoff posts that elevate the post bottom slightly 
will greatly reduce the amount of water the post end will wick 
up from the footing. 

6 

Set J-bolts into the concrete after it sets up and after 
you have rounded the edges with an edger tool. Make sure 
to follow your plan closely for the J-bolt positions. Cover the 
concrete with sheet plastic and allow it to dry overnight before 
removing the forms. 

Cut the 2 x 4 sill plates to fit between the posts. using 
pressure-treated lumber. Install the sill plates by fastening with 
a powder-actuated tool and concrete nails. Or. you can drill 
guide holes and install masonry anchor sleeves or simply drive 
concrete screws into the concrete. 

(continued) 
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Tack the posts In the standoff post bases with a couple 
of deck screws, making sure they are resting cleanly on the 
standoff pads. Also brace the posts with 2 x 4 braces so they 
are plumb. Tack all the posts in position and plumb them and 
then mark level cutting heights using a laser level or level 
for reference. 

cut the 2 x 4 end wall cap plates to length and screw 
them to the tops of the corner posts with 3" deck screws. Test 
frequently to make sure the corners are square and the edges 
are flush with the post edges. 

Remove the posts for trimming to final height, making sure 
to note which post belongs in which base. Marking and cutting 
in this manner ensures that the tops of all posts will be level 
even though the slab slopes away from the house. Pre-cutting 
posts to the same length will result in a roof structure that is 
not flat. Reinstall the posts in the anchors and fasten with joist 
hanger nails or 16d galvanized nails. 

Clamp the doubled front and back wall cap plates 
together so the top plate overhangs the lower plate by 3)1" on 
each end. Screw the top plates to the endwall cap plates and 
then fasten the front and back wall plates together with 2)1" 
deck screws. Fasten the top cap plate on each end . 
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Build stud walls for the knee walls 
between posts. Space the knee wall 
studs so they will be positioned 
beneath the intermediate posts (see 
Diagram). Attach cap plate to the tops of 
the studs. 

Add intermediate 4 x 4 posts 
between the sills and the undersides 
of the doubled cap plates. These posts 
should be situated directly above 
kneewall studs. The posts are spaced so 
the distances between posts will create 
uniform width bays for the windows. 

Add 1 x 6 sills to the tops of the 2 x 4 knee walls. The sills will cover the edges 
of the exterior siding, so make the interior edges flush with interior wall studs and 
cap plate. 

Install back wall studs between the 
back sill plate and the back cap plates, 
spaced 16" O.c. Do not attach these 
studs to the house-they must remain 
Isolated from it structurally. 

construct and attach the roof ridge 
support wall, featuring a 2 x 6 on edge 
at the top of the waiL It is easiest to 
build thIS wall on the ground and then 
erect it as a unit. use a pair of 2 x 4 
braces to keep the support wall stable 
while you attach the rafters. 

(continued) 

Creel/lwuses • 61 



Position a 2 x 4 so It spans from the ridge pole and past the header Transfer cutting 
lines onto the workpiece and then cut the outer support legs to length at the marked 
angle. Attach the legs with deck screws. 

Cut the rafters. Set workpieces in 
position against the 2 x 6 ridge pole 
and mark the point where they meet 
the header. Make a birdsmouth cutout 
in each rafter so it will rest flush on the 
header (top photo). Cut a decorative 
profile on each rafter end according to 
the Diagram on page 55 (bottom photo). 

Install the comer rafters. First, attach skew Joist hangers to the 
ends of the ridge pole for the skewed rafters that extend out to 
the front corners. Nail the rafters into the hangers with Joist hanger 
nails. Toenail them (or drive screws toenail style) to the header. 

Fill in the remaining rafters. If you wish you can use Joist 
hanger hardware to attach the rafters to the ridge pole. Or, 
you can nail or screw them. Spacing between rafters should 
be uniform. 
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Measure from the corner rafters to the end wall 
headers to find the lengths for the side rafters in the hip wall 
configuration. Cut 2 x 4 workpieces to length for each rafter. 

cut kneewall sheathing panels from extenor plywood and 
attach the panels to the kneewall studs with deck screws. 

Clamp the side rafter work pieces to a sturdy worksurface 
and cut the top and bottom angles with a circular saw or 
jigsaw The side rafters in this design do not overhang the wall 
headers. Attach the side rafters with screws driven through 
pilot holes. 

cut and install trim boards and corner boards according to 
your plan for siding the kneewall. The tops of the trim boards 
should butt against the undersides of the sills. 

(continued) 
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Install the siding on the kneewall. Generally, it is a good 
idea to install siding that matches the house siding. However, 
a well-chosen contrasting material also can have a pleasing 
design Impact 

Also seal the roof structure with paint before installing 
the roof panels. The charcoal colored paint seen here recalls 
the color of wrought iron, which was used frequently to 
construct greenhouses and related Victorian structures, such 
as orangeries. 

paint the structure prior to adding roof panels and windows 
with glazing. Two coats of exterior paint is an adequate finish 
for an exterior lumber product, such as this cedar siding. A 
base coat of primer is always a good idea. 

29 

Begin to fasten the roof panels. The twin-wall corrugated 
polycarbonate panels seen here are fastened directly to the 
rafters. A panel seaming strip with channels on each edge is 
fastened to the center rafter to create a tranSition between the 
two abutting panels. Install the strip first so you can take more 
accurate width measurements for cutting the panels. 
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Cut the first roof panel to rough size using a circular saw 
fitted with a fine-tooth panel-cutting blade. use a straightedge 
cutting guide. Or, use a tablesaw if you have access to one. 

Set the panel into position and test the fit. 

Set one edge of the panel into the slot in the seam strip 
so it is in the exact position you'll insta ll It. use a marking pen 
to trace a cutting line onto the panel, flush with the edge of the 
end wall. Remove the panel and cut It to size. 

Protecting Panel Ends ~ 

use foil tape to cover the top edges of corrugated 
panels, protecting the edges from moisture and 
insects (spiders love to lay eggs in channels like 
these). The edge on the bottom of the panel can 
be covered with foil tape also, but you'll need to 
poke a small weep hole at the end of each channel 
so condensation can drain out. Or, you can use an 
alternate method such as L-shaped trim to protect 
the open panel ends (see step 54). 

(continued) 
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Fasten the roof panels with rubber-gasket equipped pole barn screws driven every 
12" at each rafter or purlin . Take care not to overdrive the screws, but be sure they 
penetrate far enough to create a tight seal. 

35 

Cut the side roof panels to fit and 
attach them with rubber gasket screws. 
The hip seams will be covered with 
flashing (see step 37). 

Frame openings for the roof vent cutouts. Install a pair 
of parallel framing members at the top and bottom of each 
opening. The tops of the frames should be flush against the 
roof panel. 

Cut out the openings in the roof panels. Drill a starter hole 
at each corner and then use a drywall saw to make the cuts. 
Clean up the cut edges with sandpaper. 
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Install flashing over the hip roof 
seams. Here, common drip cap flashing 
is being fastened with rubber-gasket 
screws driven into the roof rafters. 

Cover the gap between the standalone greenhouse structure and the house with 
metal flashing. Aluminum handy flashing (12" width) can be fastened to the house 
and lightly creased so it extends over the gap and forms a seal without any physical 
connection to the greenhouse. 

Install roof vent covers. (Here, the installation of the covers 
was postponed to allow access through the vent holes for 
installing flashing.) use a piano hinge to attach each roof vent 
cover to the roof 

Attach an automatic window vent opener to each 
roof vent cover, according to the hardware manufacturer's 
instructions. These devices have internal sensors that lift the 
vent cover when the greenhouse overheats. 

(continued) 
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41 

Make the greenhouse windows. First, cut the window 
glazing panels (1'" clear polycarbonate is used here) using a 
circular saw and a straightedge guide. The glazing should equal 
the full height and width of the window. For convenience, this 
greenhouse was designed with all six windows exactly the 
same size. 

Drill guide holes for the bolts that draw the window parts 
together. Use a bit that's slightly larger than the diameter of 
the bolt shafts. This allows for slight expansion and contraction 
of the window parts as the temperature and humidity level 
change. Counterbore the bolt holes slightly. 

42 

I 

cut the rails and stiles for the window frame to length from 
1 x 4 pine stock. Assemble the frame parts around the glazing 
panel, clamping them together temporarily. Use the glazing 
panel as an alignment reference: If the panel is square and the 
frame edges are flush with the glazing all around, your window 
is square. 

Cut the arched inserts to fit at the top of the window frame 
opening. Install the inserts in the frame with glue and a couple 
of brads or pin naris. Install an insert on both the interior and 
the exterior sides of the window. 
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Attach window stop molding on 
the perimeter of each window opening, 
set so the window will be flush with the 
framed openings. Install fixed windows 
(if any) by centering the window unit in 
the opening side to side and driving a 
few 3d finish nails through pilot holes 
in the window and into the posts. 
Angle the pilot holes so the nail will not 
contact the glazing. 

Install operable windows by 
centering the window unit in the 
opening, uSing shims to center it side­
to-side and top-to-bottom. Hang the 
windows with exterior-rated pairs of 
butt hinges. 

49 

Install door pulls and eyehooks 
on the interior side of the window 
Locate the pulls so they are centered 
and near the tops of the bottom window 
frame rails. Locate the eye hooks so 
there will be slight tension when the 
hook IS in the screw eye-this will limit 
any rattling of the window 

Assemble the door frame. The center stiles should be 
attached to the frame rails with pocket screws or with 
deck screws driven toenail style. Clamp the parts together, 
sandwiching a piece of]4" polycarbonate between the frames. 

Bolt the door together in the same manner as the window, 
drilling over-sized guide holes and counterboring slightly for 
the nuts. Install two or three bolts in the center stile area to 
keep the frame and glazing from separating. 

(continued) 
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50 

• 

-' 

Cut the door panel inserts with a jigsaw and sand them smooth. Insert them 
into the framed openings as shown in the Diagram. Secure them on both sides of the 
glazing, using glue and brads or pin nails. 

Hang the door. You may find it easier 
to paint it first. Door stop moldings 
should be installed so the door is flush 
with the outside greenhouse wall when 
closed . Add a latch and a handle. If you 
want to be able to lock the greenhouse, 
add a hasp and padlock. 

Attach a garage door sweep (or comparable 
weatherstripping product) to cover the gaps between the 
greenhouse and the house. Flashing, such as drip cap, may 
be used to cover the gaps on the downsloping sides of the 
hip roof 

Make sure the foundation is clean and dry, then fill 
the gap between the concrete and the siding with clear 
Silicon caulk. 
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Add trim elements to complete the roof. Parts of the roof trim system include: Flashing over ridge (A); Clear vent panel (8) 
attached with piano hinge (C) and automatic closer (D); Seaming strip (E); Metal drip cap for edges (F); v. x 1%,' wood battens at 
rafter locations (G); vinyl cap molding at eave edges (H). 

Finish the interior. You may add interior wallcoverings if you wish, but the exposed stud bays are good spots for adding shelving. 
For instructions on building this built-in potting bench, see pages 134 to 137. 
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I DIY Gabled Greenhouse 

Agrccn hou sc can be a decorative and functional 
bu ilding that adds beauty to your property. A 

gree nhouse also can be a quick-and-easy, temporary 
st ructure that serves a purpose and then disappears. 
The wood-Framed greenhouse seen here fits 
somewhere hetween these two types . The sturdy 
wood construction will hold up fo r many seasons. The 
plastic sheeti ng covering will last one to four or fjve 

seasons, depending 011 the materials you choose, and 
it is casy to replace when it starts to degrade. 

The 5-ft.-high kneewalls in this design provide 
ample space for installi ng and working on a 
conventional-height potting table. The walls also 

provide some space for plants to grow. For a door, this 
plan simply employs a sheet of weighted plastic that 
can be tied out of the way for entry and exit. If you 

pl an to go in and out of the green house frequently, 
you can purchase a prefabricated greenhouse door 
from a greenhouse materials supplier. To allow for 
ve ntilation in hot weather, we built a wood-frame vent 
cover that fjts over one rafter bay and can be propped 
open easily. 

You can use hand-driven nails or pneumatic 
framing nails to assemble the frame if you wish, 
although deck screws make more sense for a small 
structure like this. 

A wood-frame greenhouse with sheet -plastic cover IS an Inexpensive, semipermanent gardening structure that can be used as 
a potting area as well as a protective greenhouse. 
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Tools, Materials & Cutting List 

( I ) 20 x 50-ft. roll 4- or 6-mil KEY NO. PART DIMENSION MATERIAL 

polyethylene sheeting A Bose ends 31/1" x 3Vl" x 96" 4 x 4 landscape limber 
(12) 24"-long pieces of No.3 rebar B Base sides 31/," x w," x 113" 4 x 4 landscape timber 
(8) 8" timber screws 

( Sale plates end lWx31f1"x89" 2 x 4 pressure-treated 
Compactablc gravel (or drainage gravel) 
Excavation tools D Sale plates side 1'11" x 3Y," x 120" 2 x 4 pressure-treated 

Level 12 Wall studs side 1 '/1" x 31/1" x sr 2 x 4 

Circular saw Ridge support lW x 31fl" x 9r 2 x 4 
Drill G Back studs 11/1" x 3Vl" x 76" * 2 x 4 
Reciprocating saw 

H Door frome sides l ifl"x3if1"xBr* 2 x 4 
Maul 
3 II deck screws I (ripple stud 11f1" x31f1" x 16" 2 x 4 

JigsClw Door header l 1f1" x 3Vl" x 32" 2 x 4 

Wire brads Kneewall caps 11/," x 31/," x 120" 2 x 4 
Brad nailer (optional ) Ridge pale 1'11" x 3'11" x 120" 2 x 4 
Scissors 

M 12 Ralters 1'/1" x 3Vl" x 60· * 2 x 4 
Utility kni fe 
Tape measure *Approximate dimension; take actual/eng/It and angle 

measurements on structure before cutting. 

L 

K 
F 

c 
H 

A 

E 

c A 
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I How to Build a Gabled Greenhouse 

Prepare the installation area so it is flat and well drained 
(see page 88); then cut the base timbers (4 x 4 landscape 
timbers) to length. Arrange the timbers so they are flat and 
level and create a rectangle with square corners. Drive a pair 
of 8" timber screws at each corner, using a drill/driver with a 
nut-driver bit 

Cut the sole plates, caps, and studs for the two kneewalls. 
Mark the stud layouts onto the plates and caps, spacing the 
studs at 24" on center. Assemble each kneewall by driving 3" 
deck screws through the sale plates and caps and into the 
ends of the studs. 

Cut 12 pieces of #3 rebar to length at 24" (if necessary), 
using a reciprocating saw or hacksaw Drill a y."-dla. pilot 
hole through each timber, near both ends and in the middle. 
Confirm that the timber frame is square by measuring 
diagonally between opposing corners (the measurements 
must be equal). Drive a rebar spike through each hole, using a 
sledgehammer, until the bar is flush with the timber. 

Install the kneewalls onto the timber base. Set each wall 
onto a side timber so the sale plate is flush with the ends and 
side edges of the timber frame. Fasten the sale plate to the 
timber with 3" deck screws. 
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Begin the end walls by cutting and installing the end sale 
plates to fit between the side plates, using 3" deck screws. Cut 
the ridge support posts to length. Install one post at the center 
of each end sale plate, using screws or nails driven at an angle 
(toenailed). Check the posts with a level to make sure they're 
plumb before fastening. Note. The front post will be cut later to 
create the door opening 

Create a template rafter by cutting a 2 x 4 at about 66" 
long. Hold the board against the end of the ridge and the top 
outside corner of a kneewall cap. Trace along the face of the 
ridge and the cap to mark the cutting lines for the rafter. Cut 
along the lines, then test-fit the rafter and make any necessary 
adjustments for a good fit 

6 
Ridge pole 

Set the ridge pole on top of the support posts and check 
it for level. Install temporary cross braces between the outer 
kneewall studs and each support post, making sure the posts 
are plumb before fastening the braces. Double-check the posts 
and ridge for plumb and level, respectively. 

Mark and cut the remaining rafters, using the template to 
trace the cutting lines onto each piece of stock. Tip: A jigsaw 
or handsaw is handy for making the bottom-end cuts without 
having to over-cut, as you would with a circular saw 

(continued) 
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Install the rafters, using the deck screws driven at an angle 
into the kneewall caps and the ridge. The rafters should be 
aligned with the studs and perpendicular to the ridge. 

- _-1 

-- --~ -

Complete the door frame: Mark the front support post 
78" (or as desired) up from the sale plate. Make a square cut 
at the mark, uSing a circular saw or cordless trim saw (inset), 
then remove the bottom portion of the post. Cut the door 
header (from the post waste) to fit between the door studs. 
Fasten the header to the door studs and remaining post piece 
with screws. 

Mark the two door frame studs by holding them plumb 
and tracing along the bottom edge of the rafter above. Position 
the studs on·the·flat, so the inside edge of each is 16" from 
the center of the support post (for a 32" ·wide door, as shown). 
Install the studs with angled screws. Cut and Install two 
studs on the rear end wall, spacing them evenly between the 
kneewalls and support post. 

Begin covering the greenhouse with the desired cover 
material (6·mll poly sheeting shown here), starting at the end 
walls. Cut the sheeting roughly to size and secure it to the 
framing with wood tack strips fastened with wire brads. Secure 
the sheeting at the top first, the sides next, and the bottom 
last. Trim the excess material along the edges of the strips with 
a utility knife. 
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Attach sheeting to the edges of the sole plate on one 
side of the greenhouse, then roll the sheeting over the top and 
down the other side. Draw it taut, and cut it a little long with 
scissors. Secure the sheeting to the other sale plate (using tack 
strips), then attach it to the outside edges of the corner studs. 

Option: Make a vent window. First, cut a hole in the roof In 
one rafter bay and tack the cut edges of the plastic to the 
faces (not the edges) of the rafters, ridge pole and wall cap. 
Then build a frame from 1 x 2 stock that will span from the 
ridge to the top of the kneewall and extend a couple of inches 
past the rafters at the side of the opening. Clad the frame with 
plastic sheeting and attach it to the ridge pole with butt hinges. 
Install a screw-eye latch to secure It at the bottom. Make and 
attach props if you wish. 

14 
Door 

Create the door, using a piece of sheeting cut a little larger 
than the door opening (or purchase a door kit; see photo 
below). Secure the top of the door to the header with a tack 
strip. weight the door's bottom end with a 2 x 4 scrap cut 
to length. 

Greenhouse Doors ~ 

Plastic door kits, available from greenhouse 
suppliers, include self-adhesive zipper striPS and 
are easy to roll up and tie for access or ventilation. 
You can also create your own roll-up door with 
zipper striPS and plastic sheeting purchased from a 
building center. 
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I Freestanding Kit Greenhouse 

Building a green house from a prefabricated kit 
offe rs many advantages . Kits are usua lly very 

easy to assemble because all parts are prefabricated 
a nd the lightweight materi als are easy to handle. 
The qual ity of kit greenhou ses varies widely, though, 
and buyin g from a reputable manufacturer will 
hel p ensure tha t you get many years of servi ce from 
your greenho use. 

If you live in a snowy cli mate, you may need to 
e ither provide extra support within the greenhouse 
or be ready to remove snow whenever there is a 
significa nt snowfall beca use the lightweight alum inum 
frame members can eas ily be nd under a heavy load. 
Before buying a kit , ma ke sure to c hec k on how 
snowfa ll may affect it. 

Kit greenhouses are offered by many diffe rent 
manufac turers, and the exact assembly techn iq ue you 
usc will depcnd on the specifics of your kit. IVla ke su re 
you read the printed in structions carefully, as they may 
vary from th is project. 

The kit we're demonstrating here is made from 
aluminum frame pieces and transparent polycarbonate 
panels and is designed to be installed over a subbase 
of gravel about 5" thi ck. O ther kits may have differen t 
subbase requirements . 

When you purchase your kit , ma ke sure to uncrate 
it and exam ine all the parts befo re you begin. Make 
sure all the pi eces are there and that there are no 
damaged panels or bent frame members. 

A perfeet [y flat and [eve[ base is cfu eia[ to any 
kit greenhouse, so make sure to work carefull y. Try to 
do the work on a dry day with no wind, as the pane ls 
and frame pieces can be hard to manage on a windy 
day. Never try to bu ild a kit greenhouse by yourself. At 
least one he lper is mandatory, and you'll do even better 
with two or three. 

Construct ion of a ki t greenhouse consists of four 
basic steps: laying the base, assembling thc frame, 
assembling the windows and doors, and attac hing 
the panels. 

Kit greenhouses come in a wide range 
of shapes, Sizes, and quality. The best 
ones have tempered-glass glazing and are 
rather expensive. The one at left is glazed 
with corrugated polyethylene and IS at the 
low end of the cost spectrum. 
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organize and inspect the contents of your kit cartons to make sure all of the parts are present and in good condition. Most 
manuals will have a checklist. Staging the parts makes for a more efficient assembly. Just be sure not to leave any small parts 
loose, and do not store parts in high-traffic areas. 

A cordless drill/driver with a nut-driver accessory will trim 
hours off of your assembly time compared with using only 
hand tools. 

Rent outdoor power equipment if you need to do 
significant regrading to create a flat level bUilding base. 
Be sure to have your local utility company inspect for any 
buried utility lines first. (You may prefer to hire a landscaping 
company to do re-grading work for you .) 
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I How to Build a Freestanding Kit Greenhouse 

Establish layout lines for the gravel subbase, uSing stakes or batterboards and mason's string. The excavation area for the 
subbase should be at least 2" wider and longer than the outside dimensions of the greenhouse kit base. Make sure the layout is 
perfectly square (the lines are perpendicular to one another) by measuring diagonally between opposing corners: the layout is 
square when the measurements are equal. 

Excavate the site to a depth of 5", using the layout strings as a guide. As you work, use a straight 2 x 4 and a 4-ft. level to check 
the excavation to make sure it IS level and flat. Tamp any loose soil with a plate compactor or hand tamp. Cover the excavation 
with commerCial-grade landscape fabric (do not use plastic; the membrane must be water-permeable). Fill the area with 2 or 3" of 
compactible gravel, grade and level it. then tamp it thoroughly. Add more gravel, level, and tamp for a final subbase depth of 5". 
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Assemble the greenhouse base, using the provided corner 
and end connectors. Set the base onto the subbase and make 
sure the base is level. Measure the diagonals to check for 
square, as before. Add a top dressing of gravel or other fill 
material inside the base, up to about 1" below the base's top 
lip. Smooth and level the gravel as before. 

Fasten the four corner studs to the bottom wall plates, 
using hold-down connectors and bolts. In this system, each 
corner stud is secured with two connectors. 

Attach the bottom wall plates to the base pieces so 
that the flanged edges face outside the greenhouse. In most 
systems, the floor plates will interlock with one another, end to 
end, with built-in brackets. 

Install the ceiling plates: Assemble the pieces for each 
side ceiling plate. Attach each side plate against the inside 
of the two corner studs along each side of the greenhouse, 
making sure the gutter is positioned correctly. Attach the front 
ceiling plate to the outsides of the corner studs at the front of 
the building. 

(continued) 
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Backwards and Forwards ~ 

With some kits you need to go backward to go forward. 
Because the individual parts of your kit depend upon one 
another for support, you may be required to tack all the 
parts together with bolts first and then undo and remake 
Individual connections as you go before you can finalize 
them. For example, in this kit you must undo the track! 
brace connections one at a time so you can insert the bolt 
heads for the stud connectors into the track. 
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Attach the other side ceiling plate 
along the other side, flat against the inside 
of the corner studs. Then attach corner 
brackets to the rear studs, and construct 
the back top plate by attaching the rear 
braces to the corners and JOining the 
braces together with stud connectors. 

Fasten the left and right rear studs 
to the outside of the rear floor plate, making 
sure the top ends are sloping upward, 
toward the peak of the greenhouse. Attach 
the center rear studs to the rear floor plate, 
fastening them to the stud connectors used 
to join the rear braces. 



Install the doorway studs at either side of the greenhouse 
door, on the front end of the building. Install the side studs 
along both side walls of the greenhouse. 

Fasten the gable-end stud extensions to the front and 
back walls of the greenhouse. The top ends of the studs should 
angle upward, toward the peak of the greenhouse. 

Add diagonal struts, as directed by the manufacturer. The 
struts help to stiffen and square up the walls. As you work, 
take diagonal measurements between opposing corners at the 
tops of the walls, to make sure the structure remains square. 

Assemble the roof frame on a flat area near the wall 
assembly First assemble the crown-beam pieces; then attach 
the rafters to the crown, one by one. The end rafters, called the 
crown beams, have a different configuration, so make sure not 
to confuse them. 

Icontinued) 
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With at least one helper. 11ft the roof into place onto the 
wall frames. The gable end studs should meet the outside 
edges of the crown beams. and the ends of the crown beams 
rest on the outer edge of the corner bracket Fasten In place 
with the provided nuts and bolts. 

Build the roof windows by first connecting the two side 
window frames to the top window frame. Slide the window 
panel into the frame; then secure it by attaching the bottom 
window frame. Slide the window Into the slot at the top of the 
roof crown; then gradually lower It in place. Attach the window 
stop to the window support beam. 

Attach the side braces and the roof-window support 
beams to the underside of the roof rafters, as specified by the 
manufacturer's instructions. 

Assemble the doors. making sure the top slider/roller bar 
and the bottom slider bar are correctly positioned. Lift the door 
panels up into place onto the top and bottom wall plates. 
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Install the panels one-by-one, using panel clips. Begin with 
the large wall panels. Position each panel and secure it by 
snapping a clip into the frame, at the intervals specified by the 
manufacturer's instructions. 

Install the roof panels and roof-window panels so that 
the top edges fit up under the edge of the crown or window 
support and the bottom edges align over the gutters. 

Add the upper panels. At the gable ends, the upper panels 
will be supported by panel connectors that allow the top panel 
to be supported by the bottom panel. The lower panels should 
be installed already. 

Test the door and window operation, and make any 
necessary adjustments so they open and close smoothly. 
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I PVC Hoophouse 

The hoophousc is a popular garden structure for two 

main reasons: it is cheap to build and easy to build. 

In many agric u ltural areas YOll will see hoophouses 

snaking ac ross vast fields of seedlings, protecting 
the del icate plants at their mos t vulnerable stages. 

Because they are portable and easy to disassemble , 
they ca n be removed when the plants are establis hed 
and less vulnerable. 

vVhilc hoop hou ses arc not intended as 

inexpensive substitutes for real greenhouses, they do 
serve an important agric ultural purpose. And build ing 

your own is a fun project that the whole famil y 

can enjoy. 

- - - ----
-----...-::::----- -

--
-- , 
' -

The hoophollsc shown here is essentially a 

Quonset· style frame of bent 3,4" PVC tubing draped 

with sheet plastic. Each semicircular frame is actually 

made from two IO-ft . lengths of tubing that fit into 
a plastic fitting at the apex of the curve. PVC tubes 

tend to stay together simply by friction -fitting into 

the fitti ngs, so you don 't normally need to solve nt 

glue the co nn ections (this is important to the easy­
to-disassemble and store feature ). If you experience 

problems with the frame connections separating, try 

c utting 4- to 6"-long pieces of J;2!1 (outside diameter) 

PVC tubing and inserting them into the tubes and 

fittings like splin es. This will stiffen the connections. 

A hoophouse is a temporary agricultural structure designed to be low-cost and portable. Also called Quonset houses and tunnel 
houses, hoophouses provide shelter and shade (depending on the film you use) and protection from wind and the elements. They 
will boost heat during the day, but are less efficient than paneled greenhouses for extending the growing season. 
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PVC Hoophouse 

Ridge pole s ection _:::;;~;~~~~~~~~~ 

1" PE pipe s 

Tools & Materials 
Hand sledge 
Plas tic tubing c utte r or hac ksaw 

Wood or ru bber mal let 
C irc ular saw 

Stapler 
Dri ll 
Utility kni fe 
Stakes and mason's string 
Eye and ear protection 
Tape meas ure 

Plastic sheeting 

Building a Hoophouse ~ 

• Space frame hoops about 3 ft. apart. 

• Leave ridge members a fraction of an inch (not more 

than \1"1 shorter than the span, which Will cause the 
structure to be slightly shorter on top than at the 
base. This helps stabilize the structure. 

• Orient the structure so the wall faces into the 
prevailing wind rather than the end openings. 

• If you are using long-lasting greenhouse fabric for the 
cover, protect the investment by spray-painting the 
frame hoops with primer so there is no plastic-to-
plastic contact. 

3,4" pvc pipes 

%It CPVC pipes 

Work gloves 
(5) Y,! " x ]0 ft. C PVC pipes 
(1 4) 3j.!" x ]0 ft. PVC pipes 
(3) 3,4" PVC cross fittin gs 

(2) 3;';" PVC T-fi tt ings 
16 x 24 ft. clear or transl ucent p lastic sheeting 

(4) 16-ft . pressure-treated 2 x 4s 
2 lI.!" dec k screws 
(I) I " x 6 ft. PE tub ing (black, flexible) 

• Because hoophouses are temporary structures that 

are designed to be disassembled or moved regularly, 
you do not need to include a base. 

• Hoophouses can act a lot like boat sails and will fly 
away if they're not anchored securely. Be sure to 
stake each hoop to the ground at both ends (with 
30"-long or longer stakes), and carefully weight down 
the cover with boards (as shown here) or piles of dirt. 

• Clip the hoop house covers to the end frames. Clips 
fastened at the intermediate hoops will either fly off 
or tear the plastic cover in windy conditions. 
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6-mil UV-stabilized film 

3 - 4-mil clear polyethylene 
3 - 4-mil translucent polyethylene 

Sheet plastic is an Inexpensive matenal for creating a greenhouse. Obviously, It is less durable than polycarbonate, fiberglass 
or glass panels. But UV-stabilized films at least 6-mll thick can be rated to withstand four years or more of exposure. Inexpensive 
polyethylene sheeting (the kind you find at hardware stores) will hold up for a year or two, but it becomes brittle when exposed to 
sunlight. Some greenhouse builders prefer to use clear plastic sheeting to maximize the sunlight penetration, but the cloudiness of 
translucent poly makes it effective for diffusing light and preventing overheating. For the highest quality film coverings, look for film 
rated for greenhouse and agricultural use. 

%" pvc supply tubing (frame) 

%" CPVC supply tubing (stakes) 

PE tubing for clips 

%" T-fitting %" cross fitting 

Plastic tubing and fittings used to build this hoophouse include: Light duty %" PVC tubing for the frame (do not use CPVC-it is 
too rigid and won't bend properly); y," CPVC supply tubing for the frame stakes (rigidity is good here); Polyethylene (PE) tubing for 
the cover clips; T-flttings and cross fittings to join the frame members. 
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I How to Build a PVC Hoophouse 

Layout the installation area, using stakes and mason's string. Stake the four corners to create a rectangle that is 10 ft wide 
and 15 ft. long. To make sure the layout is square (the strings are perpendicular), measure diagonally between opposing corner 
stakes: when the measurements are equal, the layout is square. 

Cut a 30"·lang stake from )'," CPVC pipe for each leg of each 
frame hoop. Plastic pipe is easy to cut with a plastic tubing 
cutter or a hacksaw. Mark the layout strings at 36" Intervals, 
using tape or a marker. Drive a stake at each marked location, 
using a hand sledge or hammer. Keep the stakes plumb and 
drive them in 20" deep, so only 10" is above ground. 

Join the two legs for each frame hoop with a fitting. Use a 
tee fitting for the end hoop frames and a cross fitting for the 
intermediate hoop frames. No priming or solvent glUing is 
necessary. (The friction-fit should be sufficient, but it helps If 
you tap on the end of the fitting with a mallet to seat it.) 

(continued) 
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Slip the open end of one hoop-frame leg over a corner stake 
so the pipe is flush against the ground. Then bend the pipes 
so you can fit the other leg end over the stake at the opposite 
corner. If you experience problems with the pipes pulling out 
of the top fitting, simply tape the joints temporarily until the 
structure frame is completed. 

Add the ridge pole sections to tie together the hoop 
frames. The correct length for the ridge poles depends on 
the socket depth of the fitting you use, so you'll have to 
measure the fittings and calculate length of the ndge pieces. 
If necessary, tap the end of each ridge piece with a wood or 
rubber mallet to seat it fully in the fitting socket. 

Continue adding hoop frames until you reach the other 
end of the structure. Walt until all the hoop frames are in place 
before you begin installing the ridge poles. Make sure the cross 
fittings on the intermediate hoop frames are aligned correctly 
to accept the ridge poles. 

Cut four 2 x 4S to length (15 ft. as shown). Cut the cover 
material to length at 16 ft. (or as needed so it is several inches 
longer than the house at both ends). Staple one edge of the 
cover to one of the 2 x 4s, keeping the matenal taut and flat as 
you work from one end to the other 
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Lay another 2 x 4 over the first so their ends and edges 
are flush and the cover material is sandwiched In between. 
Fasten the two boards together with 2v"" deck screws driven 
every 24" or so. Position the board assembly along the base of 
the hoops and pull the free end of the material over the tops of 
the hoops to the other side. 

10 

Secure the cover at the ends with 6" lengths of 1" 
PE tubing. Cut the tubing pieces to length, then slit them 
lengthwise to create simple clips. Use at least six clips at each 
end of the house. Do not use clips on the intermediate hoops. 

Pull the cover taut on the other side of the house, 
and repeat the process of stapling it to one board then 
sandwiching with the other. 

,. 
, 

Option : Make doors by clipping a piece of cover material to 
each end. (It's best to do this before attaching the main cover.) 
Then cut a slit down the center of the end material. You can tie 
or tape the door material to the sides when you want it open 
and weigh down the pieces with a board or brick to keep the 
door shut. This solution is low-tech but effective. 
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I Shed-style Greenhouse 

This unique outbuilding is part greenhoLlse and part 

shed, making it perfect for a year+round garden 

space or backyard sunfoom. or even an artist's studio. 
The front facade is dominated by windows- four 

29 x 72" windows on the roof, plus fouT 29 x 18" 
windows on the front wall. \r\lhen appointed as a 

gree nhouse, two long planting tables inside the shed 

let you water and tend to plants without flooding the 

floor. If gardening isn't in your plans, yo u can omit 

the tables and cover t he entire floor with plywood, or 

perhaps RII in hetween the Aoor timbers with pavers 
or stones. 

Some other details tha t make this j 0 x j 2-ft. 

shed stand out arc the homemade Dutch door, with 

top and bottom halves that yo u can open together 
o r independently, and its t radit ional salt box shape. 

The roof covering shown he re consists of standard 

asp halt shingles, but cedar s hingles make fo r a 

n ice upgrade. 

Tools & Materials ~ 

Circ ular saw 

Power miter saw 

Hamm er 

Level 

Hand tamper 

Ladder 

Because sunlight plays a cen tral role in thi s shed 

design , consider the location and orientation carefully. 

To avoid shadows from ne<:trby structures , maintain a 

d istance be tween the shed and the structure that's at 

least 2Y2 times the height of the obstruction . With all of 

that sunlight , the temperature inside the shed is anothe r 

important considera tion . You may wan t to install some 

roof vents to release hot air and water vapor. 

Building the Shed-style Greenhouse invol ves a 

few unconventional construction steps. First, the side 

wa ll s are framed in two parts: You build the square 

port ion of the end walls fi rst, then move onto the 

roof framing. Afte r the rafters are up, you complete 

the "rake,'· or angled, sections of t he side wal ls. This 

makes it easy to measure for each wall stud , rather 

than havi ng to calcu late the lengths beforehand. 

Second , the shed's 4 x 4 floor st ructure also serves 

as its fo undation. T he plywood floor decking goes on 

after the walls a re installed, rather t han before. 

Eye & ear protection 

Fram ing square 

Plumb bob 

Caul k 

Cau lk gun 

Screw driver 

With slight modifications, many 
ordinary sheds can be redesigned as 
greenhouses. The addition of glass roof 
panels turns this shed deSign into an 
effective greenhouse. 
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Cutting List 

DESCRIPTION QUANTITY/SIZE MATERIAL DESCRIPTION QUANTITY/SIZE MATERIAL 

Foundation/ Floor Windows 

Foundation bose 5 cu. yds . Compactible grovel Glozing 4 pieces@ l/."·thick cleor 
&. interior drainage beds 31 '!.x 76 V," plostic glozing 

Floor joists & blocking 7@ 10' 4 x 4 pressure-treoted 4 pieces @ 

londsCIlpe timbers 31 '/" 20'1, 

4 x 4 blocking I @ IO' 4 x 4 pressure-treated Window stops 12 @ 1O' 2 x 4 

I @8' londs((]pe timbers Glozing tope 60 lineor It. 

80x sills (rim joists) 2@ 12' 2 x 4 pressure-treoted Clear exterior caulk 5 tubes 

Noiling cleots 2@8' 2 x 4 pressure-treoted Door 
& 2 x 4 blocking Trim & stops 3@8' Ix2redor 
Floor sheothing 2 sheets @ 4 x 8' 'I, ext.·grode plywood 

Surround 4@8' 2x2cedor 
Wall Framing 

Z·floshing 3 lineor ft. 
80~om plotes 2 @ 12', 2 @ 10 ' 2 x 4 pressure-lleoted Plant Tables (Optional) 
Top plotes 4 @ 12', 2 @ 10' 2 x 4 Front tobie, top & trim 6@ 12' I x 6 redor or 
Studs 43 @ 8' 2 x 4 pressure-trea ted 

Ooor heoder & jock studs 3@8' 2 x 4 Front tobie, plotes & legs 4@ 12' 2 x 4 pressure-treoted 

Rofter heoder 2@ 12' 2 x 8 Reor table, top & trim 6@ 8' I x 6 redor or 
Roof Framing pressure-trea ted 

Rofters - A & C, & nailers 10 @ 12' 2 x 4 Reor table, plates & legs 4@8' 2 x 4 pressure-treoted 

Rofters- B & lookouts 10 @ 10' 2 x 4 Fasteners & Hardware 

Ridge board 1@14' 2 x 6 16d galvanized common nails 5 Ibs. 

Exterior Finishes 16d common nails 16 Ibs. 

Rear fascia 1@ 14' l x 6cedor I Od common nails 1'/, Ibs. 

Rear sollit 1@14' I x 8redor 8d galvanized common nails 2 Ibs. 

Goble loscio (roke board) 4@ 16' l x 6cedor 8d golvonized box nails 3 Ibs. 

& soffit I Od golvonized linish noils 2'/, Ibs. 

Siding 10 sheets @ 4 x 8' V." Texture 1·11 8d golvonized siding nails Bibs. 
plywood siding 1" galvanized roofing nails 7 Ibs. 

Siding floshing 10 lineor It. Metol z.tIoshing 8d galvanized ((]sing nails 3 Ibs. 
Trim * 4@ 12' lx4cedar 

6d galvanized casing nails 2 Ibs. 
I @12' I x2redor 

Wall corner trim 
Door hinges with screws 4 @ 3';'" Co rrosio n·resislanl 

6@ B' Ix4cedar hinges 
Roofing 

Ooor hoodle 
Sheothing 5 sheets @ 4 x 8' W exterior·grade Sliding bolt lotch 

plywood rool sheathing 
Construction odhesive I tube 

15# building po per I roll 

Orip edge 72 lineor ft . Metol drip edge '*Note: TIle I x 4 tri ll! iJe!'ei at the hot toul of the sloped willdou'S 
call he Sleeper (45 0 or more) so the Iri11/ slopes Clu'ay from 

Shingles 21/3 sqllares Aspholt shingles- tile wi ndoUi if there L, cm /ceru tlwt tIle tri JII JIIay capt ure It'ater 
250# per sq . min . 1"1 l1IlIi llg dowlI theglazillg (.<;ee \V /N DOW DETA IL, page 100 ). 
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Building Section 

Self-seal sh ingles over #15 building 
paper and If?" exterior-
grade plywood sheathing 

1<6 
Fos{ia board 

1 x 8 Soffit 

2 x 4 Tie plale 

2 x 4 Top plale 

2 x 4 Wall slUd, 
16"0_C --'---lI-

~. 11 ·11 Siding 

~. Plywood 
flooring 

4 x 4 Treated 
floor joists 

2<4 
Ballam plale 

38" High pOlling 
toble w/shelf 

1'-4" 

2 x 6 Ridge board 

2 x 4 Raher "(/ 16" O.t 

2·2 x 8 Headers 

- _ --- --- - 2 x 4 Hoiler 

:=::::::::::=== __ --------1 x 4 Trim board 

~--------------- 2 x 4 Ripped window SlOPS 

6'·2%" 

__ ----- -- Ift." Clear plastic window 

6'·p;." 

Nole: See fable 
and lower window 
detail for dimensions 

2·2)( 4 Roher "S" 

2" x 4" Window SlOp 

1 x 4 Trim board 

1.4" Clear plastic window 

1 )( 4 Trim boards 

2 x 4 Cripples, 16" O.t 

h4 
Treated blocking 
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Floor Framing Plan 

2x4Boxsili 

2 x 4 Block ing ~ 

Treated 2 )( 4 no iling cleol 

4 x 8 Plywood f looring ----
4)( 4 Treated flo or joists 

4 x 4 Treated bl "k;'Q / 

4' Grovel bed, ( ompocled 

Left Side Framing 

2 x 6 Ridge board 

2 . 2 x 

Header 

2x4N 

8 
pocket -

oi ler -
l 

31h" 
.pl.1e '7 
p plole 

2 x 4 Ti 

2 x 4 To 

n 
II 

1. 
" ., 

\ I 
\ / I \ / I \ / 

\ / I 
\ / I 

/ 
\/ I 

I 

V 
\ I / \ I / \ 

/ \ I 
/ \ I 

/ \ I 
\ I 

'----

ft" ,-"'- .aX ' 

1'·11 %" 2'·0' 

'~ 

~ 

~ F' ~ J 
'" 

, /' , /' , 
r--, /"' 

/" , v/ , 
$ '" /' = 

/" , 
/' ", 0- 0-/' 

" /" 
/" r--, 

, 

" 
,.,« '" , '"'- .aX ,19",. \" 

2'·0' 2'·0' 2'·0' l' ·lHr 

11'-10%" 

Right Side Framing 

2d 
Ridge board 

0~---- Ra fter ·A~ 

h-L ___ 2>~:::::::-- Rofter "S" 

2)( 4 Nailer 

2· 2 x 8 
Header pocket 

h4 

~~~~e$~'t::::::t Tie plale 

" 2)(4 
3%" Top plote 

"-

4 Heoder . / 
Iywood spacer 

J'-2 1A" 

16' 
-

3'·7~· 
Culoul 

'-

I ' 16' 16' 
~ {~ 

16' 16' 16' 16' 16' 16' I Iv. 

'" '-

9'-3W l V." 
Panel "D" JIf." 9'·3¥t 

Panel "B" 
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Front Framing 

6" row," 16" 16" 16" 16" 16" 16" 16" l'·O¥," 6" 

tt-~nr-=t=~m::::rr==t:m:t=t:::n~=t=:rrJ::r-- 2 x 6 Ridge board 
~ 

~ 

r- 1---1 HIHI---1 r-11H 1---+-11 fl r-/-::1 f---l 
r,;"'IUI~~~ 

r- 2)( 4 Rafter He," 16" O.C 

:::::: ::;!:: 2- 7x 8 
Header I' 2·2 x 4 Rafter HR" 

I" 2 )( 4 Nailer 

~ -
§ 

r- 1 x 6 Rake board 

F- 2 x 4 Ripped window slops 

1\ 2 x 4 lookouts 
======'Jil!====4Ifdi @1'·0" 0.C 

"'- 3V," II '·IOV," 3Y,"-'"' 

~ 62' 3'·O l lA," ~ 2'·IO VI'" L 2'·IOVIi" 3'·01\1\!" "'- 6" 

1~~~~~~~~~~~~~~~~~~~~~== 2 x 4 Tie plole 1'·9" R.O. r >= 
Window size _ t:- _____ ___ 2 )( 4 Top plale 

:s: ~ 111~lr==lrill~lr==T~ 1~~=='lr~ 15~i~m== -: 2 )( 4 Ripped window slops :'1 - \c:== 
1'.lVt .., F= 2·2x4Slud 

(ripple size --~ ~=!j'==1~=1F=='~"='F==!=~~='i"t------=~----~ , 2 x 4 Cripples 

Rear Framing 

tE ·~ < c 

~~ 
~~ 
~~ 
~j 

;,-:: 1'-0+'1" 16" 16" 16" 16" 16' 16" 16' 1'·00/," 2 )( 4 Bottom plale 

11 '- lOlA" 

6" r·o¥." 16" 16" 16" 16" 16" 16" 16" 1'·0%" 6" 

--~ 
- 2)( 6 Ridge board 

- 2)( 4 Ralter "A,W 16" O.c. 

-1 )( 6 Rake board 

_ 2)( 4 Lookouts, 2'-0" O.c. 

-~t6i" ~tf~3~~'" :::::::::::::::::::::::::::::::::::::II ~' -3~Y." ::::::::::::::::::::::::::::::::~3'h:""tJnj6"IL 
2 )( 4 Tie plate 

2 )( 4 Top plate 

It---tllt-- 2 x 4 Wall stud, 16" O.c. 

~ , 
+l.'f= !~=!'====l'====l'====l'====1'====1'====1F====1F==d!.~~ 2 )( 4 Bottom plate 

r·Oll." 16" 16" 16" 16" 16" 16" 16" 1'-0%" 

11 '·10%" 

Panel M(" 
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Front Elevation 

~ 
,( ,7 ,7 

~ 
:::r -

/ / / 

I I I I I I I I I 

S If-seal shingles 

)( 4 Trim board 

)( 4 Window 
ops ripped /;;;: 
• (Ieor 
aslic window 

I/~ 
pi 

FL~ .1 

2-~ Tri 

ioEl- I 
~ Fil 

. 4 
m board 

. 4 
ler ripped 

I . 4 

111/ Tri 

"' I I Ii-. (, 

m board 

. 4 
rner boards 

~11 -II Siding 

Grode 

Right Side Elevation 

12 

12 

~ 1 2~ Z -flashing 

"'---h 6 / 
Fascia board -

~/ h4 = 
Trim board c, 

h4 
(orner boards \ 

n -ll Siding -

Grade~ 

Rear Elevation 

Soffit Detail 

Sell-seal shingles over 
#15 bUilding paper and Yl" 
exterior plywood sheathing 

2 )( 4 Rafters, 
16"0.( 

Melal drip edge 

1 x 6 Fascia board 

1 x 8 Ripped soffit 

2 )( 4 Tie plote 

2 )( 4 Top plale 

Tl-ll Siding wi 1 x 4 
corner boards (typ.) 

2 x 4 Wa ll studs, 16" 0.(, 
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Front & Side Door Construction 

3'·0" 

1 
'" - -

~ .' ---'" ------

TI-l l Siding 

1 x 2 Wood trim 

h4 

'" ~ 
lil 

f--~ 
~ 
~ 

6" 
TI· II Siding - ""1------l. 

'" "\ lal,h ----t--r~"'3;?1 

'" ~ 0 
~ \ ~ '" 

~ "" 
2 x 4 Trim 

'" 
~ 

f--~ ! '" 6" '" =-- 6" - 2 )( 2 Surround 

21" 
~ ~ = 
~ 

'" ~ "\ 

'" 

Front & Side Door Construction (Door Jamb, Rear, Door Header) 

2 x 2 Bracing on 
backside wi *" 
lop joint 

Door pull Provide latch 
behind for 

1 x 2 Door slop Dutch door 

2 x 2 Surround 2 x 4 Dutch door 
bollom roi l 

l l-ll Siding 
1 x 2 Door slop 

2· 2 x 4 
2 )( 2 Surround Header 

3Y1" hinge w/ V," 
plywood 

1 x 2Trim l l ·lJ Siding 
spocer 

Bolt latch 
1 x 2 Trim 

'---------:~~ 
2 )( 4 bollom ra il 
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Header & Window Detail 

2-2x4Rafters 

Self-seal shingles 
over #15 bUilding 
paper and YI" exterior 

plywood sheeoo:lh:ing~==~~~~~~ 
Z-flashing -

12 

~12 

1 x 4 Trim boa r'dd~===:::::=~:;;;;;;=~~ 
2 x 4 Nailer -

2-2x8 Heoder 
glued and nailed ~------tl 

2 x 4 Ripped window slop 

\It (Ieor plastic window panel ~====:..; 
2 x 4 Ripped window slop with caulking --------' 

Window Detail 

Yl" (Ieor plas tic 
window panel 

2 . 2 x 4 Rafters --,.'-

2 x 4 Ripped window SlOP 
wi 45 ° bevel 

and caulking --;-====~S~~~~ 
(aulking (typical) 

2 x 2 Window slop with 
caulking 

2 x 4 Tie plale 

1 x 4 Trim board 

2 )( 4 Top plale 

2 )( 4 Rj~ped window slops 
with caulking (typicoll -----" 

2 - 2 x 4 Woll stud ------_-_1~/~~-

Rafter Templates 

5'-WI 

4'IO~ 
2 x 4 Rafter NA" 

4'·100/4" 

I I 
2" , 

1~1 8'·6'1. 1" , 

1_~.~===+====$~~~~~~/~=;"=======+~jl%=2='~4=R=OI=I"='=8'4 -t I +++ IH ~ 
3\4" 1'-]1,,1" 2111" 6'·Hh" 21H £; 

"""I=---'--'=-~~I 2'·I ~' 
I I 

Window Section 

)/," Clear plasti{ window ponel 

2·2)( 4 Rafters 

2,4 
Ripped window 
slops with caulking 
(lyp.1 

1 )( 4 Trim board 

11ft 11ft 

1'1( \ IY,/ 
t' t t' t 1 

Table & Lower Window Detail 

Rake Board Detail 

2 x 6 Ridge board 

2)( 4 Blocking 

2 I( 4 Rafter "A" 

2 x 4 Rafter · 8" 

I )( 6 Rake board 

12 

-" :\J 12 '--'e::.".4"'i1c- I ' 
\ ,I " 
\/ I , 
1 ' , 

1\ I " 
f \ I "-

" , ~ J.- " , , , , , 
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I How to Build the Shed-style Greenhouse 

Build the foundation, following the basic steps used for a 
wooden skid foundation. First, prepare a bed of compacted 
gravel. Make sure the bed is flat and level. Cut seven 
4 x 4" x 10 ft pressure-treated posts down to 115'%" to selVe 
as floor joists. Position the joists as shown in the FLOOR 
FRAMING PLAN. Level each joist, and make sure all are level 
with one another and the ends are flush. Add rim joists and 
blocking: Cut two 12-ft 2 x 4s (142'%") for rim jOists. Fasten 
the rim joists to the ends of the 4 x 4 joists (see the FLOOR 
FRAMING PLAN) with 16d galvanized common nails. 

To frame the rear wall, cut one top plate and one pressure­
treated bottom plate (142%"1. Cut twelve studs (81 "j. Assemble 
the wall following the layout In the REAR FRAMING (page 
97). Raise the wall and fasten it to the rear rim joist and the 
intermediate joists, uSing 16d galvanized common nails. Brace 
the wall in position with 2 x 4 braces staked to the ground. 

Cut ten 4 x 4 blocks to fit between the joists. Install six 
blocks 34 y," from the front rim Joist, and install four blocks 
311'2" from the rear. Toenail the blocks to the joists. All blocks, 
joists, and sills must be flush at the top. 

For the front wall, cut two top plates and one treated 
bottom plate (142%"1. Cut ten studs (35%") and eight cripple 
studs (13%"). Cut four 2 x 4 window sills (311 V,,"). Assemble 
the wall following the layout in the FRONT FRAMING (page 97). 
Add the double top plate, but do not install the window stops 
at this time. Raise, attach, and brace the front wall. 

(continued) 
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cut lumber for the right side wall: one top plate (54'!."), 
one treated bottom plate (1 11 W'I, four studs (81 "), and two 
header post studs (86'/s"); and for the left side wall: top plate 
(54W'I, bottom plate (11 1%"1, three studs (81 "), two jack studs 
(77W), two posts (86'/s"), and a built-up 2 x 4 header (39%"). 
Assemble and Install the walls as shown In the RIGHT SIDE 
FRAMING and LEFT SIDE FRAMING (page 96). Add the doubled 
top plates along the rear and side walls. Install treated 2 x 4 
nailing cleats to the JOists and blocking as shown In the FLOOR 
FRAMING PLAN (page 96) and BUILDING SECTION (page 95). 

construct the rafter header from two 2 x 8S cut to 142%". 
Join the pieces with construction adhesive and pairs of lad 
common nails driven every 24" on both sides. Set the header 
on top of the side wall posts, and toenail it to the posts with 
four 16d common nails at each end. 

Trim two sheets of 3j," plywood as needed and Install them 
over the joists and blocking as shown in the FLOOR FRAMING 
PLAN, leaving open cavities along the front of the shed and 
a portion of the rear. Fasten the sheets with 8d galvanized 
common nails driven every 6" along the edges and 8" in the 
field. Fill the exposed foundation cavities with 4" of gravel and 
compact it thoroughly. 

cut one of each "P;' and "B" pattern rafters using the RAFTER 
TEMPLATES (page lOa). Test-fit the rafters. The B rafter should 
rest squarely on the rafter header, and its bottom end should 
sit flush with outside of the front wall. Adjust the rafter cuts 
as needed, then use the pattern rafters to mark and cut the 
remaining A and B rafters. 
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cut the 2 x 6 ridge board (154%"). Mark the rafter layout 
onto the ridge and front and rear wall plates following the 
FRONT FRAMING and REAR FRAMING. Install the A and 
B rafters and ridge. Make sure the B rafters are spaced 
accurately so the windows will fit properly Into their frames; 
see the WINDOW SECTION (page 100). 

Complete the rake portions of each side wall. Mark the 
stud layouts onto the bottom plate, and onto the top plate 
of the square wall section; see the RIGHT and LEFT SIDE 
FRAMING. Use a plumb bob to transfer the layout to the rafters. 
Measure for each stud, cutting the top ends of the studs 
under the B rafters at 45° and those under the A rafters at 30° . 
Toenail the studs to the plates and rafters. Add hOrizontal 2 x 4 
nailers as shown in the framing drawings. 

cut a pattern "C" rafter, test-fit, and adjust as needed. 
Cut the remaining seven C rafters and install them. Measure 
and cut four 2 x 4 nailers (3 11'1,;') to fit between the sets 
of B rafters (as shown). Position the nailers as shown in the 
HEADER & WINDOW DETAIL (page 100) and toenail them to 
the rafte rs. 

Create the inner and outer window stops from 10-ft. -long 
2 x 4s. For stops at the sides and tops of the roof windows and 
all sides of the front wall windows, rip the inner stops to 2%" 
wide and the outer stops to 1" wide; see the WINDOW SECTION 
and WINDOW DETAIL (page 100). For the bottom of each roof 
window, rip the inner stop to 1%"; bevel the edge of the outer 
stop at 45°. 

(continued) 
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install each window as follows: Attach inner stops as shown 
in the drawings, using galvanized finish nails. Paint or varnish the 
rafters and stops for rnoisture protection. Apply a heavy bead 
of caulk at each location shown on the drawings (HEADER & 
WINDOW DETAIL, WINDOW SECTION/DETAIL, TABLE & LOWER 
WINDOW DETAIl). Set the glaZing in place, add another bead 
of caulk, and attach the outer stops. Cover the rafters and stop 
edges with 1 x 4 trirn. 

Install 1 x 6 fascia over the ends of the A rafters. Keep all 
fascia 'Ii' above the rafters so it will be flush with the roof 
sheathing. USing scrap rafter rnaterial, cut the 2 x 4 lookouts 
(5%"). On each outer B rafter, install one lookout at the bottorn 
end and four rnore spaced 24" on center going up. On the A 
rafters, add a lookout at both ends and two spaced evenly in 
between. Install the 1 x 6 rake boards (fascia) as shown in the 
RAKE BOARD DETAIL (page 100). 

Cover the walls with T1-11 siding, starting with the rear wall. 
Trirn the sheets as needed so they extend frorn the bottorn 
edges of the rafters down to at least 1" below the tops of the 
foundation tirnbers. On the side walls, add Z-flashing above the 
first row and continue the siding up to the rafters. 

Rip 1 x 6 boards to 5%" width (sorne rnay corne rnilled to 5%" 
already) for the gable soffits. Fasten the soffits to the lookouts 
with siding nails. Rip a 1 x 8 board for the soffit along the rear 
eave, beveling the edges at 30° to rnatch the A rafter ends. 
Install the soffit 
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Deck the roof with W' plywood sheathing, starting at the 
bottom ends of the rafters. Install metal drip edge, building 
paper, and asphalt shingles. If desired, add one or more 
roof vents during the shingle Installation. Be sure to overlap 
shingles onto the 1 x 4 trim board above the roof windows, as 
shown In the HEADER & WINDOW DETAIL. 

Build each of the two door panels using T1-1l siding, 
2 x 2 bracing, a 2 x 4 bottom rail, and 1 x 2 trim on the front 
side; see the DOOR CONSTRUCTION drawings (page 99). The 
panels are identical except for a 2 x 4 sill added to the top 
of the lower panel. Install 1 x 2 stops at the sides and top of 
the door opening. Hang the doors with four hinges, leaving 
even gaps all around. Install a bolt latch for locking the two 
panels together. 

construct the planting tables from 2 x 4 lumber and 1 x 6 
boards, as shown in the TABLE & LOWER WINDOW DETAIL and 
BUILDING SECTION. The bottom plates of the table legs should 
be flush with the outside edges of the foundation blocking. 

Complete the trim details with 1 x 4 vertical corner boards, 
1 x 4 hOrizontal trim above the front wall windows, and 
ripped 1 x 4 trim and 1 x 2 trim at the bottom of the front wall 
windows (see the TABLE & LOWER WINDOW DETAIL). Paint the 
siding and trim, or coat with exterior wood finish . 
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I 

Garden Projects 

In Lhis section you'll fi nd thirty D IY projecLs La meet 

your gardening needs and make YOLir hobby a morc 
pleasant pursuit. You'll also Rnd that each project 
remains true to the homegrown sp irit of ga rde ning in 

more tha n one way: Not only arc the material s and 

construction simple and inexpensive, but most of the 
designs are also highly c ll stomizablc, so you can alte r 
t he given d imensions and deta il s to suit you r needs. 

If the trellis we show is bet te r s ized for pole beans 

than for the melons you want to gro w, si mply c hange 

the dimensions of the parts that matter to creatc 
something that fits just right. 

In this chapter: 
Seed Starter Rack Planter With 

Cold Frame Box Hanging Trellis 

Raised Planting Bed Diamond Trellis 

Raised Planting • Versailles Planter 

Bed & Cover Planter Boxes 

Simple Potting Bench Hypertufa Planter 

High-low Potting Bench Hypertufa Birdbath 

Built-in Potting Bench Copper/Bamboo Border 

Greenhouse Tables Copper Lantern 

Compost Bin Cedar Garden Bench 

Easy Compost Corral Tiled Garden Bench 

Rain Barrel Mini Garden Shed 

Strawberry Barrel Cast Concrete Ornaments 

Solar Produce Dryer Stepping Stones 

Bamboo Trellis • Concrete Landscape 

Sandwich Board Trellis & Garden Borders 

Trellis Planter 
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I Seed Starter Rack 

Asccd starter rack provides a spot for you to 
germi nate seeds and grow seedlings indoors, any 

time of the yea r (i n particu lar, immediately before the 
start of the outdoor growing season). Starti ng your own 
seeds can save money over buying established plants 
each growing season. And in many cases, it also lets 
you grow less-common varieties that might not be 
locally available in plant form. 

T his simple starter rack is perfect for a basement 
or utility room. The basic structure is built with 2 x 45 
and has shelves made from W' plywood. Plants that 

need the wannest temperatures should go on the 
upper shelf. 

Each shelf of the rack measures 24 x 48"- plen ty 

of room for four full-size seedling flats . Two fl uorescent 
shop lights illuminate eaeh shelf and are fully height­

adjustable so you can raise or lower them as needed 
to provide plants with the right amounts of light and 

heat at di fferent stages of development (see page 38 for 
tips on choosing light bulbs for your fixtures) . Because 
seeds and seedli ngs can require as much as 20 hours of 
light per day, it's most convenient to control the lights 
with an automatic timer. This should be plugged into a 
GFC I-protected receptacle, due to all of the water used 

in the area. Even so, it's best to remove Hats before 
misting or watering, to keep water away from the lights. 

As with many projects in this book, you can easily 
modify the dimensions of the rac k as shown to suit 
your speciRc needs. For a smaller unit, switch to 2-ft. 
or 3-ft. lights and re-size the shelves accordingly, or 
make the shelves half as deep and use a Single fixture 
for eac h. For a larger rack, you can make the shelves 

square and hang four 4 -ft. lights over eac h shelf. 

Another option is to bypass the construction and use a 
store-bought shelving unit for the basic structure (see 
Variation, below). 

This easy-to-build starter rack (left) 
holds up to 12 full-Size seedling flats 
or trays and can be located practically 
anywhere with an accessible electrical 
outlet. The top shelf offers a handy space 
for storing extra flats and other supplies. 
Wire utility shelving (above) offers an 
easy-to-assemble alternative to building 
your own rack. Most inexpensive Units are 
only 14" deep and can accommodate one 
row of seedling flats per shelf. Use one 
or two light fixtu res above each shelf, as 
appropriate for your needs. 
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Seed Starter Rack 

Tools & Materials 
Circular saw 

Drill/driver 

Framing square 
(2 ) lO-fl. 2 x 4 

(8 ) 8-ft. 2 x 4 

( I ) Y.; " x 4 x 8 ft. plywood 

3W', 2Y2 " and 1%" deck screws 
(3) 48" fluorescent light fixtures 

with two 40W lamp capacity 
and plug-in cord 

Chain (10 linear ft. ) 

(6 ) S-hoo ks 

Grounded power strip 
Grounded automatic timer 

Eye and ear protection 

vVork gloves 

48" fluorescent lig ht fixture-

Cutting List 
KEY PART 

A Shelf frame side 

B She~ home end 

C leg 

D Shelf 

1 per shelf ---------i4!I-+--.".,J 

Timer in w all re ce ptac le 

DIMENSION PCS. MATERIAL 

1% x 3V2 x SO· 8 2 x 4 

I V, x3 V, xli" 8 2 x 4 

1% x 3% x 79W 4 2 x 4 

V, x 24 x 48" 4 Plywood 
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I How to Build a Seed Starter Rack 

1 2 

, 
Cut all of the wood parts for the 
shelf frames, using a circular saw or 
power miter saw. Cut one shelf frame 
side and two shelf frame ends from 
each of four 8-ft. 2 x 4s, and cut the 
remaining four shelf frame sides from 
two 1 a-ft. 2 x 4s. Cut each of the four 
legs from an 8-ft. 2 x 4. 

Assemble the shelf frames with 3\\" deck screws. Position the side pieces of each 
frame over the ends of the end pieces and so their top edges are flush. Drill pilot 
holes and drive two screws through the sides and Into the ends. Complete all four 
shelf frames using the same technique. 

3 

Add the shelves. Cut four shelves at 24 x 48", using a circular saw and straightedge 
cutting guide. Check each shelf frame with a framing square, then lay the shelf over 
the top so it's centered side-to-side and end-to-end. Fasten the shelf to the frame 
with 1%" deck screws. 
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Mark the shelf locations onto the 
legs. Measuring from the bottom of one 
leg, make marks at 7\',", 31\\", and 55\\" . 
These marks represent the top edges 
of the shelves; the top shelf IS installed 
flush with the top ends of the legs. Use 
the framing square to transfer the layout 
marks to the remaining three legs. 



5 

Fasten the shelves to each leg with two 2Y2" deck screws 
driven through the shelf ends and into the legs. The top edges 
of each shelf should be on its layout marks (or flush with the 
ends of the legs), and the front and rear sides should be flush 
with the outside edges of the legs. use a square to make sure 
the shelf and legs are perpendicular before fastening. 

Route the fixture cords to the nearest leg of the rack and 
secure them with zip ties or insulated cable staples. Be sure to 
leave enough slack In the cord to allow for moving the fixture 
up and down. If necessary, use an approved extension cord to 
extend a fixture cord to the power strip location. 

Hang the light fixtures, uSing chain and S·hooks. Cut the 
chain into 18" lengths, using wire cutters, and attach each to 
one end of each fixture, using S·hooks or wire, as applicable. 
Attach the other end of the chains to the plywood shelf above, 
using S·hooks. 

Plug the light fixtures Into an approved (grounded) power 
strip, and plug the power strip into a 24·hour timer installed in 
a GFCI·protected wall receptacle. If the circuit or receptacle is 
not GFCI·protected, replace the existing receptacle with a GFCI 
receptacle, following the manufacturer's directions. 
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I Cold Frame Box 

I\. n inexpensive foray il1to greenhouse gardening, 

J-\ a cold frame is practical for starting plants six 

to eight weeks earlier in the growing season and for 

hardening off seedlings. Basically, a cold frame is a 
box set 011 the ground and topped with glass or plastic. 

Although mechanized models with thermostatically 

controlled atmospheres and sashes that automatically 

open and close are available , you can easily build a 
basic cold frame yourself from materials you probably 

already have around the house. 

The back of the frame should he ahout twice as 

tall as the front so the lid slopes to a favorable angle 

for capturing sunrays. Build the frame tall enough to 
accommodate the maximum height of the plants before 

they are removed. The frame can be made of brick, 

block, plastic, wood, or just about any material YOLI have 

on hand. It should be built to keep d rafts out and soil in. 

I f the Frame is permanently sited, position it 

facing south to receive maximum light during winter 

and spring and to offer protection from wind. Partially 

burying it takes advantage of the insulation from 
the earth, but it also can cause water to collect, 

and the direct soil contact will shorten the lifespan 

of the wood frame parts. Locati ng your frame near a 

wall, roc k, or building adds additional insulation and 
protection from the elements . Keep an inexpensive 

thermometer in a shaded spot inside the frame for 

quick reference. A bright spring day can heat a cold 

frame to as warm as 100°, so prop up or remove 

the cover as necessary to prevent overheating. And 
remember, the more you vent, the morc you should 

water. On cold nights, especially when frost is 

pred icted, cover the box with burlap, old quilts, or 

leaves to keep it warm inside. 

A cold frame is positioned over tender plants early In the growing season to trap heat and moisture so they get a good, strong 
start. This cold frame doesn't rely on finding old windows for the top, so anyone can build it. 
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Cold Frame Box 

A A 

Tools & Materials 
(2) 3 x 3" butt hinges (ext.) 
Exterior paint 
(2) 4" utility handles 
2" or 2 Y.! " deck screws 

D.E 

(4) Corner L-braekets ('Y.! x 2"" ) 
#8 X 3,4 " wood screws 
( I ) 'Y.!" x 4 x 8 ft. plywood (ext. ) 
Circular saw 
~ x 37 X 38" clear Plexiglas 
Drill/driver 
Exterior caulk/adhesive 

Caulk gun 
Pi pe clamps 

Exterior wood glue 
Straightedge cutting guide 
Eye and ear protection 
vVork gloves 

B c 

A 

B 

c 

J F 1 

Cutting List 
KEY PART NO. SIZE MATERIAL 

A Side % x 16/28 x 36" Ext. Plywood 

B Front 'Ax 16 x36" Ext. Plywood 

c 80ck % x 28 x 36" Ext. Plywood 

D lid fro me 3Ax4x31" Ext. Plywood 

E lid frome " x 4 x38" Ext. Plywood 

F (over Vox 37 x 38" Plexiglos 
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I How to Build a Cold-frame Box 

Cut the parts. This proJect, as dimensioned, is designed to 
be made entirely from a single 4 x 8 sheet of plywood. Start 
by cutting the plywood lengthwise to make a 36"-wide piece. 
Tip: Remove material in 4" wide strips and use the strips to 
make the lid frame parts and any other trim you may want 
to add. 

Assemble the front, back and side panels into a square 
box. Glue the joints and clamp them together with pipe or bar 
clamps. Adjust until the corners are square. 

Cut the parts to size With a CIrcular saw or jigsaw and 
cutting guide. Mark the cutting lines first (See Diagram, 
prevIous page). 

Reinforce the joints With 2" or 2)\" deck screws driven 
through countersunk pilot holes. Drive screws every 4 to 6" 
along each joint. 
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Make the lid frame. Cut the 4"-wide striPS of %" plywood 
reserved from step 1 into frame parts (2 @ 31" and 2 @ 38"1. 
Assemble the frame parts into a square 38 x 39" frame. There 
are many ways to join the parts so they create a flat frame. 
Because the Plexiglas cover will give the lid some rigidity, 
simply gluing the joints and reinforcing with an L-bracket at 
each inside corner should be more than adequate structurally. 

Lay thick beds of exterior adhesive/caulk onto the tops of 
the frame and then seat the Plexiglas cover into the adhesive. 
Clean up squeeze-out right away. Once the adhesive has 
set, attach the lid with butt hinges and attach the handles to 
the sides. 

Paint the box and the frame with exterior paint, 
preferably in an enamel finish. A darker color will hold more 
solar heat. 

Move the cold frame to the site, Clear and level the 
ground where it will set if possible. Some gardeners like to 
excavate the site slightly. 
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I Raised Planting Bed 

If you live on a rural homestead with ample acreage, 

siting your gardens llsually comes down to choosing 
among many good options. But if you live in a home 

with a smaller lot, your fo ray into gardening wil l take 

morc p lanning. It will require you to make extremely 

efficient use of your gardening space to achieve the 

volume of produce YO ll want. I n many cases, this 

challenge is addressed by sowi ng your plants in ra ised 
garden beds. 

Raised garden bed s offer severa l advantages 

over planting a t ground level. \t\lhen segregated, soil 

ca n be ame nded in a morc targeted way to support 

high de ns ity plantings. Also , in raised garden beds, 

soil doesn't suffer compaction under foot traffic 

or machinery, so plant roots are free to spread and 

brea the more easily. Vegetables and flowe rs planted 

at high densit ies in raised beds a re placed fa r e nough 

apart to avoid overcrowding, but c lose enough to shade 

an d choke out weeds . In raised beds, you can also 

water plants easily with soaker hoses, which de liver 

water to soil and roots rather than spraying leaves and 
inviti ng disease. 

Raised garden beds can easily be customized to 

fit the space you have available. Just make sure you 

ca n reach the cente r easily. [f you ca n only access 
your raised bed from one side, it's best to bu ild it no 

wider than 3 ft . Beds that you can access from both 

sides can be as wide as 6 ft., as long as you can reach 

the center. You can build yo ur raised bed as long as 
yo u'd like. 

Tip: For Low-growing plants, position the bed with a 
nort11.-5011 t11. orientatioll, so both sides of the bed will be 
exposed to direct s1Inligh.t. For taller pLants, posit ion th.e 
bed east-west. 

Raised garden beds are easy to weed, simple to water, and the soil quality IS eaSier to control, ensuring that your vegetable 
plants yield bountiful fresh produce. Your garden beds can be built at any height up to waist-level. It's best not to build them much 
taller than that, however, to make sure you can reach the center of your bed. 
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I How to Build a Raised Bed with Timbers 

This basic but very sturdy raised bed is made with 4 x 4 
landscape timbers stacked with their ends staggered in 
classIc log-cabin style. The corners are pinned together with 6" 
galvanized spikes (or, you can use timber screws). It IS lined with 
landscape fabric and includes several weep holes in the bottom 
course for drainage. Consider adding a 2 x 8 ledge on the top 
row (see facing page). Corner finials improve the appearance 
and provide hose guides to protect the plants in the bed. 

Set the first course of timbers in the trench. Check the 
timbers for level along their lengths and at the corners, adding 
or removing sOil to adjust, as needed. Position the second 
course on top of the first, staggering the corner JOints with 
those in the first course. Fasten the courses together at each 
corner with pairs of 6" nails driven through ';'0" pilot holes. 

Outline a 3 x 5-ft area with stakes and mason's string. 
Remove all grass inside the area, then dig a 2"-deep x 6"-wide 
trench along the inside perimeter of the outline. Cut each of 
the four timbers Into one 54" piece and one 30" piece, uSing a 
reciprocating saw or circular saw. 

Line the bed with landscape fabric to contain the soil and 
help keep weeds out of the bed. Tack the fabric to the lower 
part of the top course with roofing nails. Some gardeners 
recommend drilling 1 "-dia. weep holes in the bottom timber 
course at 2-ft. Intervals. Fill with a blend of soil, peat moss and 
fertilizer (if desired) to within 2 or 3" of the top. 
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I Variation: How to Build a Raised Bed with a Kit 

Raised garden bed kits come in many styles. Some have 
modular plastic or composite panels that fit together with 
grooves or with hardware. Others feature wood panels and 
metal corner hardware. Most kits can be stacked to increase 
bed height. 

Set the box down, experimenting with exact positioning until 
you find Just the spot and angle you like. Be sure to observe 
the sun over an entire day when choosing the sunniest spot 
you can for growing vegetables. Cut around the edges of the 
planting bed box with a square-nose spade, move the box and 
then slice off the sad in the bed area. 

On a nat surface, assemble the panels and corner brackets 
(or hinge brackets) using the included hardware. Follow the kit 
instructions, making sure all corners are square. 

Set the bed box onto the installation site and check It 
for level. Add or remove soil as needed until it is level. Stake 
the box to the ground with the provided hardware. Add 
additional box kits on top of or next to the first box. Follow the 
manufacturer's suggestion for connecting the modular units. 
Line the bed or beds with landscape fabric and fill with soil to 
within 2" or so of the top box. 
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Plant Compatibility ~ 

VEGETABLE LOVES DOES NOT GET ALONG WITH PLANTING SEASON 

Asparagus Toma toes, parsley, basil Emly spring 

Beans (bush) Beets, corrots, cucumbers, potatoes Fennel, garlic, onions Spring 

Cobboge & bro([oli Beets, celery, corn, dill, onions, oregano, sage Fennel, pole beans, strawberries, tomatoes Spring 

Contoloupe (orn Pota toes Early summer 

Carrots Chives, leaf lettuce, onion, pmsley, peas, Dill Emly spring 
rasemary, sage, tomatoes 

Celery Beans, cabbage, cauliflower, leeks, tomatoes Early summer 

Corn Beans, cucumbers, peas, potatoes, Spring 
pumpkins, squash 

Cucumbers Beans, cabboges,carn, peas, rodishes Aromotic herbs, pototoes Early summer 

Eggplont Beans Potatoes Spring 

Lettuce (orrots, cucumbers, onions, Emly spring 
radishes, strawberries 

Onions & garlic Beets, bro([oli, cabboges, eggplant, leffuce, Peas, beans Emly spring 
strawberries, tomatoes 

Peas Beans, carrots, corn, cucumbers, (hives, gorlic, onions Emly spring 
radishes, turnips 

Pototoes Beans, cabboge, cmn, eggplont, peas Cucumber, toma toes, raspberries Emly spring 

Pumpkins (orn Potatoes Early summer 

Rodishes Beans, beets, carrots, cucumbers, lettuce, peas, Emly spring 
spinach, tomotoes 

Squash Rodishes Pototoes farly summer 

Tomatoes Asparagus, basil, carrots, chive, garlic, Cobboges, fennel, pototoes Dependent on the variety 
onions, parsley 

Turnips Beans, peas Emly spring 
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I Raised Planting Bed & Cover 

Raised p lan ting beds sol ve a number of garden ing 

challenges. A ra ised bed is much like a container 

garden in that it offers total control over the soi l 

conte nt and quality, without the worry of co mpaction 
from wa lking t hrough the garden. Containment 

of the soil a lso prevents e rosion , he lps with weed 

e ncroachment, and im proves water drai nage. For many 

urban gardeners, a raised bed is the best- and ofte n 
only- way to grow vegetables and other crop plants in 

tight spaces . 
Another advantage of a raised bed is that the 

frame around the bed provides a st ructure fo r adding 

covers to protect plants fro m cold , wind, and snow, 
or to erect netting to keep out pests . T he simple 
cover frame s hown here is much like a hoop hoLlse 

st ru cture used by farmers to s hel ter rows of crops on 

a temporary basis . Ours is made with PVC pipe and 

is easy to disassemb le for storage at the end of the 

season. The lightweight fra me is perfect for a canopy 
of p las tic sheeting (for warmth in colder weather), 

sp un fleece (for insect protection), or deer ne tting (to 

de te r deer or any other hungry critters). 

The raised bed frame is made with a Single course 
of 2 x 10 lum ber. You can use smalle r lum ber for a 

s hallower bed, or go higher with more courses and taller 

corner posts. Unless your hed will be used strictly for 

ornamental plants (not food ), don't use pressure-treated 

lumber, due to the risk of che mical con tamination. 
[nstead, c hoose a naturally decay-resistant species such 

as all-heart redwood, cedar, cypress, or Douglas fir. 

Filled with carefully prepared soil. a raised bed offers high Yields in a relatively small space. This simple, inexpensive bed 
design includes wood cleats installed along its top edges-a handy feature for clamping down covers of all types. 
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Raised Planting Bed & Cover 

Covered 

Uncovered 

Tools & Materials 
Tape measure 
Hammer 

Circular saw 

Square 
Drill and countersink bit and 3;]6

'1 twist bit 

Reciprocating saw or handsaw 

Hand sledge 
Level 
Permanent marker 
Hacksaw or pipe cutter 
Eye and ear protection 

2 x 10 

Work gloves 
(2) 10-ft. 2 x 10 

( 1)8-ft. 2x 10 
3 \;211 and 1 W' deck screws 
(I ) 8-ft. 4 x 4 

( I ) 8-ft. 2 x 4 
( I) 8 -ft. I x 4 

(7) 3,4"-d ia. x J 0 ft. PVC pipe 

%" PVC pipe 

% x ¥.t" trim 

(6 ) 1 lI.!" #8 stainless steel machine bolts and wing nuts 

Cover material (8 x 14 ft. ) 

( 12) spring clamps 
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I How to Build a Raised Bed with Cover 

Cut the two frame ends to length (45") from an 8-ft. 
2 x 10, using a circular saw and a square or straightedge to 
ensure straight cuts. For the frame side pieces, trim the ends 
of the 10-ft. 2 x 10s, if necessary, so they are square and 
measure 120". 

Create the corner posts by cutting the 8-ft. 4 x 4 into four 
pieces roughly 24" each. Trim the ends of each post to a pOint, 
using a reciprocating saw or handsaw. 

Assemble the frame by setting the sides over the ends of 
the end pieces so they are flush at the top and outside edges. 
Drill three evenly spaced pilot holes through the sides and into 
the end pieces and fasten the parts With 3)'," deck screws. 

Set the bed frame into place, then measure diagonally 
between opposing corners to check for square: the frame is 
square when the measurements are equal. Tip: For general 
soil preparation, turn over the soil beneath the bed and add 
compost or manure, as desired, before setting down the frame. 
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Drive a post at each corner Inside the 
frame, using a hand sledge and a wood 
block to prevent mushrooming the post 
top. Drive the posts until the tops are 
about 2" below the top of the bed frame. 
Check the frame for level, then drill pilot 
holes and fasten each side and end piece 
to a post with 3y," deck screws. 

Add a 2 x 4 stake at the midpoint of 
each frame side, to help keep the lumber 
from bowing out over time. Cut the stake 
to a point and drive it down below the top 
edge of the frame. Tack the stake to the 
frame with a couple of screws. 

Install the cleats: Rip a 1 x 4 into four 
3A"-wide strips, using a circular saw or 
table saw (it's okay if the last strip isn't 
exactly 14 "). Fasten the striPS along the 
perimeter of the bed frame, flush with the 
top edges, using 1 \>" deck screws driven 
through pilot holes. Cut the strips to length 
as needed to complete each run. Fill the 
bed with soil and compost, as desired. 

(continued) 
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Mark and drill the ridge pole for the cover frame, using one 
of the 10-ft. PVC pipes. Make a mark 1" from each end, then 
mark every 24 " in between. The marks should form a straight 
line down the length of the pipe. At each mark, drill a 'Iwdia. 
hole straight down through the pipe. 

Assemble the cover frame, using 1)1," machine bolts and 
wing nuts. Fit a rib over the top of the ridge pole at each hole 
location. Insert the bolt through the rib and ridge and secure 
with a wing nut. The wing nuts allow for quick disassembly of 
the frame. 

prepare the cover frame ribs by cutting six %"-dia. PVC 
pipes to length at 96", using a hacksaw or tubing cutter. Then, 
make a mark at the midpoint (48") of each rib, and drill a ,/,," 
hole straight through the pipe at each mark. 

Anchor the Frame ~ 

For a more secure frame that is less likely to blow 
away, anchor the %" tubing onto pieces of Y2' CPVC 
tubing that are set Into holes drilled into the raised 
bed walls. A %" bit should makes holes that are 
sized just right for the CPVC tubes, but drill a hole in 
a scrap piece first and test the fit. For extra holding 
power and to prevent the holes from filling with 
water, squeeze caulk into the hole before inserting 
the CPVC pipe. 
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Install the cover frame Into the bed by fitting one end of each rib against a frame side, inside the box area, and then bending 
the rib and fitting the other end inside the frame. It helps to have two people for this job, starting at one end of the frame and 
working down. 

Add the cover material of your choice. 
Drape the cover over the cover frame, 
center it sidNo·side and end·to·end, and 
secure it on all sides with clamps fitted 
over the cleats. To prevent overheating 
with plastic covers, you can roll up the 
cover at the ends and clamp it to the 
outside ribs. 

Cardell Projects • 125 



I Simple Potting Bench 

Amulti-fullctional workstation, like the High-low 

Potting Bench on pages 130 to 133, offers great 
versatility that makes it useful for a host of different 
gardening projects. But sometimes, all you really want 
From your work area is a big, broad surface with plenty 
of room to spread out and get nusy. This workhorse of a 
bench is modeled after the most-used workspace in any 
home: the }zjtchen counterto )) . At 36" tall, the bench is 
the same height as most kitchen counters, and at 28" 
wide, it's slightly deeper than standard cQlIntcrtops­

but not so deep that you can't easily reach across to the 
other side. The symmetrical configuration allows you to 
push any part of the bench against a wall or leave it out 
in the open for easy access to all sides . 

There's also no need to worry about leaving the 
bench Ollt in the rain. The understructure is made 
with moisture-resistant, pressure-treated lumber, 
and the top is made up of composite decking boards 

that won't split, rot, or splinter and require no 
protective finish. 

Of course, if you've always wished your IGtchen 
counters were a bit higher or lower, you can simply 
add or su btract a few inches from the given dimension 
for the bench legs. You can also change the length of 
the bench to fit a tight space, if necessary. Shortening 
the whole thing by 2 feet allows you to build it with 

standard 8-ft. lumber and decking instead of 12-ft. 

and I O-ft. pieces. 

This potting bench has a 28 x 71" top and is built with four 2 x 4s and three standard-size decking boards. The handy pot shelf 
below the bench top is made with a cutoff from one of the deck boards. 
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Simple Potting Bench 

D 

D. 

Tools & Materials 
Tape measure 
Circular saw 
Drill 
Piloting-countersink bit 

Framing square 

Clamps 
(3) 12-ft. pressure-treated 2 x 4 
3Y.! !! and 2Y.!" deck screws 
(i ) I O-ft. pressure-treated 2 x 4 

(3) 12-ft. 1 x 6 composite decking boards 
Sandpaper 
Eye and car protection 
\;Vork gloves 

Cutting List 
KEY PART 

A Top frome side 

B Top frome end 

C Top supports 

D leg 

E leg support 

F Stretcher 

G Top decking 

H Pot shelf 

DIMENSION PIECES 

I V, x 3V, x 69 y," 

1% x 3% x 23W 

1% x 3% x 23W 

1'/, x 3V, x 3S" 4 

l V2 x3 V2 x 16W 
(field meosure) 

1% x 3% x 63W 
(field meosure) 

I x SV, xli" 

I x SV, x 68" 

¥t .. overhang 
all sides 

MATERIAL 

2 x 4 

2 x 4 

2 x 4 

2 x 4 

2 x 4 

2 x 4 

I x 6 decking 

I x 6 decking 
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I How to Build the Simple potting Bench 

Cut the two top frame sides from one 12-ft. 2 x 4, using a 
circular saw or power miter saw Cut the two top frame ends 
and the four top supports from another 12-ft. 2 x 4. Fit the 
side pieces over the ends of the end pieces so all top edges 
are flush. Drill countersunk pilot holes and fasten the pieces 
together with two 3)2" deck screws at each joint. 

3 

Cut the four legs from one 12-ft. 2 x 4. Round-over the 
edges on the bottom end of each leg, using sandpaper, a file, 
or a router and roundover bit; this prevents splintering if the 
table is slid around. Install the legs at the inside corners of the 
top frame, driving 2W' deck screws through the legs and into 
the top frame ends. Also screw through the top frame sides 
and into the legs. Make sure the legs are square to the frame 
before fastening. 

Mark the layout for the top supports: Measuring from one 
end of the top frame, mark both frame sides every 13%". Check 
the top frame for square, using a framing square. Install the 
top supports between the frame sides with 3)2" deck screws 
driven through the frame sides and into the supports. Make 
sure the supports and frame sides are flush across the top. 

4 

Mark the inside edge of each leg, 10" up from its bottom 
end. Measure the distance between each leg pal[ and cut a leg 
support to fit snugly between the legs, using the 10-ft. 2 x 4. 
Install the leg supports with their bottom edges on the marks; 
drive 312" screws toenail style through the top and bottom 
edges of the supports and into the legs. 
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5 

Cut the 2 x 4 stretcher to fit snugly between the leg 
supports, uSing the remainder of the 1O-ft. 2 x 4. Install the 
stretcher so it's centered side-to-side on each support, with 
the top edges flush . Drive 3l\" screws through the outsides of 
the leg supports and into the stretcher ends. 

Install the remaining deck boards so all of their ends are 
perfectly aligned and each board is gapped %" from the next 
(without gaps, the joints would trap dirt). Use pieces of %"-thick 
hardboard or two %"-dia . drill bits to set the gaps. The last 
board should overhang the rear frame side by %". 

Cut the top decking boards to length. Clamp the first 
board in place so it overhangs the front and ends of the top 
frame by'!.". If the deck boards are crowned (slightly curved 
across the face). make sure the convex side faces up. Drill two 
pilot holes at the center of each top frame end and top support 
location, countersinking the holes slightly. Fasten the board 
with 2)'," deck screws. 

complete the pot shelf by cutting the remaining half­
piece of deck board to length . Position the board so it is 
centered side-to-side over the stretcher and overhangs both 
leg supports by %" . Fasten the board to the stretcher and leg 
supports with 2)'," deck screws driven through pilot holes. 
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I High -low Potting Bench 

Working the soi I is part of the fun of gardening, 

but crouching down all clay can be exhausting. 

iVlany gardeni ng tasks are easier iF you call work at a 

standard workbenc h height instead of on the ground. 
That's where a potting bench comes in handy. A 
potting bench provides a comfortable and efficient 

place to work on gardcn ingjobs that don 't have to 

happe n on the ground . 
What makes this potting bench different fTom 

most other potting benches is that the work surfaces 
are at appropriate heights for gardening tasks. T he 
work surface is 30" high, making it easier to reach 

down into pots. The low work surface is just over a 
foot high, so you won't have to lift heavy objects such 

as large pots or bags of soil. In addition to the high. 

low work surFaces, this bench also Features a shelf 

a nd hook rail to keep small supplies and tools within 
reach, yet still off the main work area. 

A potting bench gets wet and it gets dirty, so rot­

and moisture-resistant materials were chosen to build 

this bench. The frame is made with pressure-treated 

pine lumber and the work surfaces are com posite deck 
boards. The composite material provides a smooth 

surface that will not splinter and is easy to clean . 

Tools & Materials ~ 

Tape measure 

Bandsaw or jigsaw 

Drill 

Exterior-rated screws 
( I WI, 2", 2 WI) 

Cup hooks (4 ) W' x 8 

ft. deck boards 

Work gloves 
Eye and ear protection 

( I) I x 2" x 8 ft. pme 
(2) J x 4" x 8 ft. pille 

(4) 2 x 4" x 8 ft. pine 

( I) I !4 x 5 Y.!" x 6 ft. 
pille 

Not all pots are the same height. With two different working heights, th is bench is comfortable to use whether you're planting 
seeds in starter trays or planting a 5-ga llon planter with tomatoes. 
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High-low Potting Bench 
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Cutting List 
KEY PART DIMENSION PCS. MATERIAL KEY PART DIMENSION PCS . MATERIAL 

A long leg 1 \12 x 3112 x 623A" 2 Treated pine Bottom rails 1112 x 3112 x 60· 2 Treo ted pine 

B Mid length leg IY, x 3Y, x 29" 2 Treoted pine J Bock roils ~ x3 Y2x 60" 2 Trea ted pine 

C Short leg IY, x 3Y, x 12" lreoled pine K Front rail -% x 1 Y2 x 30" Trea ted pine 

D Bock strut* 1 \12 x 3112 x 541/. Treated pine L Hook roil tix 3%x 30" Treoted pine 

E Front strut I y, x 3Y, x 20 Yz" Treoted pine M Shelf supports ~ x3 V2x 7" 2 Treated pine 

F Outside 3,4 x3%x22" 4 Treoted pine N Shelf/shelf bock l 1f4 xS V2 x3 1W 2 Trea ted pine 
cross supports 0 High work top 1114 x 5112 x 33W 4 Deck boords 

G Middle top 1112 x 3% x 193A" Treated pine P low work top lV4 x 5112 x 62 W 4 Deck boords 
cross support 

*Not Shown 
H Middle bo~om IY, x 3Y, x 16" Treoted pine 

cross support 
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I High-low potting Bench 

CUT THE FRAME PARTS 
Cut all of the frame and shelf parts to length. Draw a 
3Yl" radius on the front bottom corner of each shelf 
support. Cut along the radius lines with a jigsaw or 
bandsaw (photo I). Sand the profiles smooth. Apply 

a solid color exterior deck and siding stain to all sides 
of the frame and shelf parts. Staining these parts 
isn 't mandatory, but it's an opportunity to customize 
your workbench and the stain will extend the life of 
the parts. 

ASSEMBLE THE FRAME 
Attach two back rails and one bottom rail to the long 
leg, back strut, and back right mid-length leg with 

2" dec k screws. Check that all of the parts intersect 
at 90-degree angles. Attach the front rail and one 
bottom rail to the Icft front mid-length leg, front st rut , 
and short leg. Connect' the back assembly and front 
assembly by attaching them to the cross supports 
(photo 2). 

ATTACH THE WORKTOP PLANKS 
Cut the deck boards that will be used to create the 
work surfaces to length . \t\1e Ll sed composite dec k 
boards beca use they require little maintenance 
and are easy to clea n. Place the front dec k board 
fo r the lower work surface against the backside of 
the frontleft leg and front strut . Mark the point 

Cut the shelf supports. Use a bandsaw 
or a jigsaw to make the 3V,," radius 
roundovers on the ends of the shelf 
supports. Sand smooth . 

Assemble the bench frame. Clamp 
the cross supports to the front and back 
assemblies. Attach the cross supports with 
2" deck screws. 
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where the fron t leg and stru t intersect th e dec k 
board. Using these marks, draw t he 33,4" deep notc h 
outlin es and CLi t out the notc hes wi th a j igsaw 
(photo 3) . 

Place the top and bottom deck boards on the 

cross supports, leaving a IA" space betvveen the 
boards. Drill two pi lot holes tha t are centered over 
the c ross sup ports in each deck board. Attach the 
deck boards wi th 2" deck screws (p hoto 4). I f you are 

usi ng composite deck boards, use specially designed 
decking screws. 

ATTACH THE SHELF & RACK 
Attac h the shelf back, she lf hook rail, and shelf 

supports to the long leg and back strut with 2Y.2." deck 
screws. Attac h the shelf to the shelf supports with 2" 
deck sc rews. Fasten the hooks to the shelf hook rail 

(p hoto 5). 

Install the worktop slats. Use composite screws to 
attach the composite deck boards that create the upper and 
lower worktops. 

Cut notches. Layout notches in the front board for the low 
work surface where the board must fit around the front leg 
and front strut. Use a jigsaw to cut the notches. 

5 

Install the shelf and hook rail. Attach the shelf to the shelf 
supports. Drill pilot holes for each screw to prevent splitting 
the shelf supports. Once the hook rail is installed twist in the 
cup hooks. 
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I Built-in Potting Bench 

If you have a greenhouse or she d that's dedicated to 

garde ning and has adequate structural integrity, a 
built-i n potting be nc h is a good way to create a sturdy 

worksu rface that is efficient in its usage of materials and 

RoOf area. A buil t-in be nc h has the advantage o f being 

easily cLl stomized both for size and for function . For 

example, if your chief gardener is ta ller or shorter than 

average, you can adjust the worsksurface height much 
easier than you can if you purc hase a readymadc potting 

bench. And if you p lan on blending batc hes of amended 
potting soil, you can create a shelf be neath the removable 

section of worktop. The slats at the right of the be nc h 

seen here, For example, can be removed to access a 

shelf that is just the right height for the rim of a typical 
5-gallon bucket to be supported at worki ng he ight. 

Th is bu ilt-i n bench is made of standard 
constru ction grade 2 x 4s and press ure-treated I x 6 
dec k boards. Beca use it is c overe d by a roof, leaving 

the be nc h unpai nted will not materially affect its 

lo ngevity. But greenhouses and gardeni ng sheds 
usually are n't simple util ity areas . Investi ng a little 

time and money in painting the be nc h is \,vell worth 

it (tec hnical ly, the potting benc h seen here is coated 
w ith semi -transpare nt dec k s tain ). 

This potting bench uses the structura l members of a greenhouse kneewall fo r support. The five slats at the right end can be 
removed to access a shelf for buckets and planters. 
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Built-in Potting Bench 

A 

G 

Tools & Materials Cutting List 
Tape measure KEY PART PCS. DIMENSION MATERIAL 
Deck screws (2 1;2 , 3Y/) A Front/bock frome I V, xlV" 81" 2x4 
Lag screws ('Is x 3" ) 

B Frome ends 1% x 3Vl x 22" 2 x 4 
Carriage bolts (\12 x 3 Yz") 
Level C Cleots·bock 4 1%xl Vl x16" 2 x 2 

Exterior-rated wood glue D Cleots·front 3 1% x l Vl x 22" 2 x 2 
Drill/driver E Cleots·side 1 % x 1 Vl x 19" 2 x 2 
Circular saw or power miter saw F leg hall 1%x3 V2 x31V1" 2 x 4 
Clamps 

G leg half 1% x 3Vl x 33W 2 x 4 
(6) 2 x 4" x 8 ft. 
(3) 2 x 2" x 8 ft. H Shell sup part 3 1% x 3Vl x 20W 2 x 4 

Eye and ear protection Bock wall ledger I 1%x3 Vl x32" 2 x 4 

J Shell board 3 4/4 x 5'1, x 60" Oeckboard 

K Tap slat 14 4/4 x 5'/, x 18y," Deckboard 
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I How to Build a Built-in potting Bench 

Pre-assemble the frame that is the benchtop support. Cut 
the 2 x 4 front. back and ends to length and then join them 
with 3" deck screws and exterior-rated wood glue. 

Install the front legs. Each leg is created with a pair of 2 x 4s 
face-nailed or screwed together The front 2 x 4 in each pair 
should fit between the frame and the floor. The back 2 x 4 in each 
pair is 2v"" longer to provide a surface for attaching the frame 
and legs. Join the leg halves with glue and 2Yi' deck screws. 

Attach the bench top frame to the greenhouse wall studs 
using % x 3" lag screws. Before driving the lag screws, tack the 
back of the frame to the long wall with deck screws. The tops 
should be 36" above the floor. Then, clamp a 2 x 4 brace to the 
front rail of the frame and adjust it until level. Drill guide holes 
and drive one lag screw per wall stud at the back rail and on 
the ends. 

Attach each leg to the frame with a pair of V,, " x 3Yi' 
carriage bolts. Drill guide holes for the bolt and counterbores 
for the nuts and washers In the back face of the frame. Do not 
use washers behind carriage bolt heads. 
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Attach a 2 x 4 ledger to the front wall studs to support the 
2 x 4 shelf supports that run from the front of the bench to the 
wall. Use 3" deck screws driven at kneewall stud locations. 

Glue and screw 2 x 2 cleats around the inside perimeter of 
the benchtop frame. The cleats should be positioned so they 
are level and the top faces of the deckboard slats will be about 
%" above the frame tops when they rest on the cleats. Install a 
full-length cleat along the back wall and fill in between the legs 
at the front. 

Attach 2 x 4 shelf supports to the legs and attach a 
2 x 4 shelf support to the end wall. Then, fasten the shelving 
material to the tops of the supports. The best height for the 
shelf depends on the height of the containers you plan to set 
on the shelves beneath the removable section of the top. 

Cut the benchtop slats from treated or cedar decking (or 
composite if you prefer). Attach the slats over the first two bays 
by driving a pair of deck screws into each slat end and the 
cleat below Do not fasten the deckboards over the right end 
bay. Drill 1" finger holes near the end of each board and simply 
set them on the cleats so they can be removed to access the 
shelf below If you wish, coat the bench with deck finish. 
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I Greenhouse Tables 

Good, sturdy workta bles arc indispensabl e tools 
for most greenhouse gardeners . That's why 

almost any siza ble greenhollse is furnished with 

some kind of bench running down both long sides of 

the building. Benches ho ld plan ts at a comfortab le 

level, saving your back and your knees during those 
many hours of tending and watering. Th ey also make 
for healthi er plants, keeping them above the cooler 

air ncar the floor and , wit h permeable bench tops, 
allowi ng airflow and even some light to reach them 
from below. 

[n this project, you'll learn how to build a basic, 

easily adaptabl e worktab le, to wh ich you ca n add the 

top and shelf sur faces of your choice. Madc with 2 x 4 

lum ber, the bench frame is simpl e, inexpensive, and 
durable. And because it's put together with screws, 
you ca n easily disassemble the main parts for compact 
off-season storage (a great fea ture for temporary 
hoop house gardencrs). Several good options for top 
an d she lf surfaces are shown on page 14 1. 

Regarding adaptability, you might want to 
change the dime nsions of the bench as shown to 
suit your needs and/or fit the avai lable space in you r 
green house. Simp ly add or subtract whatever you necd 
to modify the hench width , length, or height. You can 
also add a second shelf to doub le the storage sp<:tce for 
seedling flats and other short items, or to keep garden 
tools conveniently close to the bench top. 

A greenhouse bench should be practical, lightweight, and space-efficient. This simple bench is highly adaptable and easy to 
move around. The ample shelf below the top provides maximum storage area without taking up unnecessary floor space. 
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Greenhouse Tables 

Galv. wire fencing 
(or other surface) 

Tools & Materials 
Tape measure 
Hammer 

Circular saw or power miter saw 
Clamps 
Drill/driver 
Frami ng square 
Aviation snips 

Metal Ale 
(8) 8-ft. cedar or PT 2 x 4 
Deck screws (2 !-6, 3 !-6") 
24"-wide steel mesh 

(or other tabletop material) 
I Y.!!! galvanized horses hoe nails 

Eye and ear protection 
\;Vork gloves 

Cutting List 
KEY PART DIMENSION PIECES MATERIAL 

A Top frome side IV, x 3V, x96" 2 2 x 4 

B Top frome end IV, x 3V, x 22" 2 2 x 4 

C Top supports 1 \12 x 3112 x 22~ 3 2 x 4 

D leg 1112 x 3112 x 32- 4 2 x 4 

E Shelf frome side 1112 x 3112 x 90~ 2 2 x 4 

F Shelf frome end 1112 x 3112 x 19- 2 2 x 4 
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I How to Build a Greenhouse Table 

Assemble the top frame by clamping 
the side pieces over the ends of the end 
pieces so they're flush along the top 
edges. Drill pilot holes and fasten each 
corner with two 31>' deck screws. 

4 

Install the top supports between the 
side pieces, spacing them 24' apart on 
center. First, mark layout lines onto both 
side pieces, then square the frame by 
measuring diagonally between opposing 
corners; the frame is square when the 
measurements are equal. Fasten the 
supports with pairs of 3W deck screws. 

Attach the legs to the inside corners 
of the top frame, using 2Yi' deck screws. 
The top ends of the legs should be 
flush with the top edges of the frame. 
use a framing square to make sure 
each leg is perpendicular to the frame 
before fastening. 

Assemble the shelf frame In the same manner as the top 
frame. Mark the inside face of each leg 10' up from the bottom 
end. Position the shelf frame with its top edges on the marks, 
and fasten it to the legs with 2W deck screws driven through 
the frame ends. The side frame pieces should be flush with the 
outside edges of the legs. 

Add the top and shelf surface material. Galvanized wire 
mesh fencing IS shown here (see next page for other options). 
Cut the 24'·tall fencing to length at 95', uSing aviation Snips. 
Round over any sharp cut ends of wire with a metal file. Center 
the mesh over the top frame, leaving a 1>' margin at all sides. 
Fasten the mesh with 1 W horseshoe nails. Trim and install the 
shelf mesh in the same fashion. 
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I Options for Bench TOp & Shelf Surfaces 

Expanded steel mesh is stiffer and has smaller holes 
than metal wire fencing, offering a more solid surface while 
maintaining permeability. Fasten steel mesh to the frame parts 
with heavy-duty staples or horseshoe nails. DO not use stucco 
lath, which has a rough surface and sharp steel edges. 

1 x 4 or 1 x 6 cedar boards or decking boards make an 
attractive top surface and offer some runoff, depending on 
how widely the boards are gapped. For the bench top, run 
boards parallel to the length of the top frame; for the shelf, run 
them perpendicular to the length of the shelf frame. 

Exterior plywood offers a smooth, continuous surface for a 
bench top or shelf. One full 4 x 8-ft. sheet of :;!"-thick plywood 
wi ll cover a full-size bench top and shelf. Fasten plywood to 
the frame parts with 1 y," deck screws. Keep in mind that a 
plywood surface won't drain like a permeable material; you 
may want to pitch the bench slightly to one side for drainage. 
Coat it with deck stain or paint to make it easier to clean and 
more stain resistant. 

Protect stored items from draining water with a simple 
"roof" made with a single panel of corrugated plastic or 
fiberglass roofing. use 2 x 4S between the leg pairs to support 
the panel, sloping the panel down toward one end at W per 
foot. Secure the panel at the top end with a couple of screws. 
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I Compost Bin 

The byprocl ucts of ro utine yard mai ntenance can 
pile up . Con sider the waste generated by your 

la ndsca ping during a single year: grass cli ppings, 

deadheaded blossoms, leaves, branches, and 
\,veeds. All this can be recyc led into compost and 

incorporated back into plant beds as a nLltrient~ rich 

soil am endment. 
Compost is nature's own mulc h, and it 

effective ly in creases so il porosity, improves fertility, 
and stimulates healthy root development. Besides, 
making you r own mu lch or soil amendment thro ugh 
compos ting is much less expensive than buying 
comm ercial materials. Ki tc hen waste and yard refuse 

afC all the ingredients you need. 

So how does garbage turn into plant food? T he 
process works like this : Organi sms such as bac te ria, 

Tools & Materials ~ 

(8) Cedar 2 x 4 
(i 0) Cedar 1 x 2 
(3 x 12 ft. ) Calvanized 

hardware cloth (Y.!" ) 
Deck screws (3") 
lS-gauge brads (galvanized) 
Eye and ear protection 

U· nai !s (or narrow 
crown staples ) 

(2) 2 x 2" galvanized 
butt hinges 

Exterior wood gl ue 
Galvanized fi ni sh nails 
Exte ri or wood sea lant 

Browns and Greens ~ 

fungi, worms, and insects convert compost materials 
into humu s, a loamy, nutrient·rich soil. Humus is the 
end goal of composting, and it ca n ta ke as long as a 
couple of years or as short as a mon th to prod uce. 

\t\lith the right cond itions, you can speed up 
Mother Nature's cou rse and yie ld several he lpings 
of fres h compost for your yard eac h season. Thi s is 
called managed com post ing, as opposed to passive 
composting, when yo u a llow a pile of plant de bris 
and such to decompose on its own. The cond itions 
must be just right to manage compost and speed the 
process. You'll need a balance of carbon and nitroge n, 
the right temperatu re, good ai r c irculation, and the 
right amount of water. By mixing, chopping materials , 
and monitoring cond itions in your compost pile , you'll 
increase your yield eac h season. 

Caulk 
C irc ular saw 
Table saw (optional) 
Power miter saw 
Clamps 
Tape measure 
Dri l l/driver 

Hammer 
Pne umatic stapler 

(optional) 
Cau lk gun 
Work gloves 

A fast-burning compost pile requires a healthy balance of "browns" and "greens." Browns are high in carbon, which is food 
energy microorganisms depend on to decompose the pile. Greens are high In nitrogen, which is a protein source for the 
multiplying microbes. A ratio of 3-tO-1 brown-to-green matenals is the best balance. 

• Browns: Dry brown plant material, straw, dried brown weeds, wood chips, saw dust (used with caution) 
• Greens: Grass clippings, kitchen fruit and vegetable scraps, green leaves, and manure (no pet droppings) 

Note: If you use chemical lawn care products on your lawn, do not include grass clippings in your compost pile. 
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Compost Bin 

J 
B 

B L 

Cutting List 
KEY PART NO. DIM. MATERIAL KEY PART NO . DIM. MATERIAL 

A Post 8 1% x PA x 48" Cedor I Filler 80 3A x1 %x4" Cedor 

B Door rail l Y2 x3 Vl x 16" Cedor J Panel grid frame·h 12 314 x 1 V2" x Cut to fit Cedor 

C Door roil lV,x l 'Ax 16" Cedor K Grid frome·, 16 314 x 1%" x Cut to fit Cedor 

D Door stile 4 1% x 13/4 x 30W Cedor L Door frome·h 4 314 x lV/ x Cut to fit Cedor 

E Panel roil 3 I1f2 x3 Vl x32W Cedor M Tap rail·side IV2 x Ph x 39" Cedor 

F Panel rail 3 1% x PA x 32W Cedor N Tap roil·back 1% x 1314 x 32W Cedor 

G Panel snle 3 I 1f2 x3 Vl x30W Cedor 0 Front spreader 1% x 3% x 32W Cedor 

H Infill 16 314 x l V2 x 30W Cedor 
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I How to Build a Compost Bin 

Prepare the wood stock. At most building centers and lumber yards you can buy 
cedar sanded on all four sides, or with one face left rough. The dimensions in this 
project are sanded on all four sides. Prepare the wood by ripping some of the stock 
into 1%" wide strips (do this by ripping 2 x 4s down the middle on a tablesaw or with 
a circular saw and cutting guidel. 

2 

Cut the parts to length with a power 
miter saw or a circular saw. For uniform 
results, set up a stop block and cut all 
similar parts at once. 

Assemble the door frames. Apply exterior·rated wood glue 
to the mating parts and clamp them together with pipe or bar 
clamps. Reinforce the joints with 3" countersunk deck screws 
(two per joint). Reinforce the bottom JOints by drilling a pair 

Assemble the side and back panels. Clamp and glue 
the posts and rails for each frame, making sure the joints are 
square. Then, reinforce the jOints with countersunk 3" deck 
screws-at least two per jOint. 

of %" ·dla. x 1" deep clearance holes up through the bottom 
edges of the bottom rails and driving 3" deck screws through 
pilot holes up into the stiles. 

(continued) 
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Hang the door frames. With the posts cut to length and 
oriented correctly, attach a door frame to each post with a 
pair of galvanized butt hinges. The bottoms of the door frames 
should be flush with or slightly higher than the bottoms of the 
posts. Temporarily tack a 1 x 4 brace across both door bottom 
rails to keep the doors from sWinging during construction. 

Make the grids for the panel infill areas. Use 1 x 2 cedar 
to make all parts {you may have to rip-cut cedar 2 x 4s for this, 
depending on availability in your area. Use exterior glue and 
18-gauge brads (galvanized) to connect the horizontal filler strips 
to the vertical infill pieces. vary the heights and spacing of the filler 
for visual interest and to make the ends accessible for nailing. 

Join the panels and the door assembly by gluing and 
clamping the parts together and then driving 3" countersunk 
deck screws to re inforce the joints. To stabilize the assembly, 
fasten the 2 x 4 front spreader between the front, bottom 
edges of the Side panels. Make sure the spreader will not 
interfere with door operation. 

Frame the grids with 1 x 2 strips cut to the correct length so 
each frame fits neatly inside a panel or door opening. Insta ll 
the grid frames in the openings, making sure all front edges 
are flush. 
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Attach the top rails that conceal the post tops and help tie 
the panels together. Attach the sides first using exterior glue 
and galvanized finish nails. Then, install the back rail on top of 
the side ralls. Leave the front of the project open on top so you 
can load, unload, and turn over compost more easily. 

11 

Line the interior surfaces of the compost bin with y," 
galvanized hardware cloth. Cut the hardware cloth to fit and 
fasten it with fence staple or galvanized U-nails driven every 6" 
or so. Make sure you don't leave any sharp edges protruding. 
Grind them down with a rotary tool or a file. 

Set up the bin in your location. 
Apply a coat of exterior wood sealant 
to all wood surfaces-use a product that 
contains a UV inhibitor. Tip: Before setting 
up your compost bin, dig a 12"-deep hole 
just inside the area where the bin will be 
placed. This will expand your bin's capacity. 

Cardell Projects . 147 



I Easy Compost Corral 

Composting yard debris is an in creasi ngly popular 
practice that makes good environme ntal sense . 

Composti ng is th e process of converting organic 
waste into rich fertilizer fo r the soil, usually in a 

compost bin. A well-designed compost bin has a 
few key features. It's big enough to contai n the 
organic mate ri al as it deco mposes. I tallows cross­
flow of ai r to speed the process. And the bin area is 
easy to reac h whether you're add ing waste, turning 
the compost, or removing the compostcd material. 
This compost hin has all these features, plus one 
addit ional be nefit not shared by most compost bins: 
it's very attractive. 

C rass clippings, leaves, weeds, an d vegetable 
waste arc some of the most commonly composted 
materia ls. Just about any formerly living organic 
material can be composted, but DO NOT add any of 
the fo llowing items to your compost bin: 

• 

convert organic waste Into garden 
fertilizer inside the confines of this 
easy-to-make cedar compost bin. 

• animal material or waste 

• dairy products 
• papers with colored in ks 

For more information on composting, contact your 
local library or agric ultural extension ofRce. 

Tools & Materials ~ 

Tape measure 
(4) 4 x 4" x 4 ft. cedar 

posts 
(5) 2 x 2" x 8 ft. cedar 
(8) I x 6" x 8 ft. cedar 

fence boards 
112",3" galvanized 

deck screws 

-

Hook-and-eye 
latch mechanism 

3 x 3" brass butt 

h inges (one pair) 
Drill and 

counterbore bi t 
Eye and ear protection 

\-\'ork gloves 
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Easy Compost Corral 

Cutting List 
KEY PART DIMENSION PCS. MATERIAL 

A Side rail 11/1 X l Vl x40W 4 Cedar 

B End rail ] lh x 11/1 x 33 Yl" 4 Cedar 

C Cleol llh x 11/1 x 15- 8 Cedar 

D Sial J,4 x 51/1 x 27" 22 Cedar 

E Posl 31/1 x 31/1 x 30· 4 Cedar 
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I Compost Bin 

BUILD THE PANELS 
The four fence~type panels that make up the sides of 
this com post bin are cedar slats that attach to panel 
frames. The panel frames for the front and back of the 
bin are longer than the frames for the sides. Cut the 

side rails, end rails, and cleats to length. Group pairs 

of matching rails with a pai r of cleats . Assemble eac h 
group into a frame-the cleats should be between 
the rai ls, flush with the ends. Drill W'~d ia. pilot holes 
into the rails. Counterbore the holes 1,411 deep using a 

coulltcrbore bit. Fasten all fou r panel Frames together 
by drivi ng 3" deck screws through the rails and into 
each e nd of each cleat (photo I). 

C ut all of the slats to length. Lay the frames on a fiat 
surface and place a s lat at eac h end of eac h Frame. Keep 
the edges of these outer slats fi ush with the outside 
edges of the frame and let the bottoms of the slats 
overhang the bottom frame rail by 4". Drill pilot holes in 
the slats. Counterbore the holes slightly. Fasten the outer 
slats to the frames with I Y.!" deck screws (photo 2). 

When you have fastened the outer slats to all 
of the frames, add slats between each pair of outer 
slats to fi ll out the panels. Insert a I \12" spacing bl oc k 
between the slats to set the correct gap . T his will 
allow air to How into the bin. Be sure to keep the ends 

Fasten the cleats between the ralls to construct the 
panel frames. 

of the slats a ligned . C hec k with a tape measure to 
make sure the bottoms of all the slats are 4" below the 
bottom of the panel frame (photo 3). 

ATTACH THE PANELS & POSTS 
The four slatted panels are joined with corner posts 
to make the bin. Three of the panels are attached 
permanently to the posts, while one of the end panels 
is instal led with hinges an d a latch so it can swing 
open like a gate . You can use plain 4 x 4 cedar posts 
for the corner posts. For a more decorative look, 
buy prefabricated fence posts or deck rai l posts with 
calVing or contours at the top. 

Cut the posts to length. If you're using plain posts, 
you may want to do some decorative contouring at 
one end or attach post caps. Stand a post upright on a 
flat work surface. Set one of the longer slatted panels 
next to the post, rest ing on the bottoms of the slats. 
Hold or clamp the panel to the post, with the back of 
the panel frame flush with the inside face of the post. 
Fasten the panel to the post by driving 3" deck screws 
through the frame cleats and into the posts. Space 
screws at roughly 8" intervals . 

Stand another post on end , and fasten the ot her 
end of the panel frame to it, making sure the posts 

Attach a slat at each end of the panel frame so the outer 
edges of the slats are flush with the outer edges of the frame. 
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are aligned . Fasten one of the shorter panels to the 
adjoining face of one of the posts . The back faces of 
the frmnes should meet at the inside corner of the 
post (photo 4). Faste n another post at the free en d of 
the shorter panel. Fasten the other longer panel to the 
posts so it is opposite the first longer panel, form ing a 
U-shaped structure. 

ATTACH THE GATE 
The unattached shorter pane l is attac hed at the open 
end of the bin with hinges to create a swi nging gate for 
loadin g and unloading material. Exterior wood stai n or 
a clcar wood sealer with UV protectant wi ll keep the 
cedar from turning gray. If you arc planning to app ly a 
fin is h, it's easier to apply it before you hang the gate. 
Mct ke sure all hardwa re is rctted for exterior use. 

Set the last panel between the posts at the open 
end of the bin. Move the sid es of the bin sl ightl y, if 
needed, so there is a bout JAil of clearance between 
each end of the panel and the posts. Remove th is 
panel gate and attac h a pair of 3" butt hinges to a 
cleat, making sure the barre ls of the hinges extend 
past the face of the outer slats. Set the panel into the 
opening, and mct rk the location of the hinge plates 
onto the post. Open the hinge so it is flat , an d attach 
it to the post (photo 5). Attach a hook-and-eye latc h to 
the unhinged en d of the panel to ho ld the gate closed. 

Stand the posts and panels upright, and fasten the panels to 
the posts by driving screws through the cleats. 

Continue to attach slats. The inner slats should be 1)2" 
apart, with the ends 4" below the bottom of the frame. 

Attach exterior-rated hinges to the end panel frame and 
then fasten them to the post Add a latch on the other side of 
the hinged panel. 
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I Rain Barrel 

Practica lly everything around your hou se that 

requires water loves the natural goodness that's 
provided with soft rai nwate r. With a simple rain barrel , 

you can co llec t rain water to irrigate your garden or 
lawn , wash your car, or top off swimming pools and 

hot tubs . 

Collecti ng rainwater runoff in rain barrels ca n 

save thousan ds of gallons of ta p water eac h year. 
A typical 40 x 40-ft. roof is capab lc of coll ecting 

1,000 ga llons of water from only one inc h of rain. A 

simple rain barrel system that lim its co llected water 
to outdoor (nonpotable ) use, like the rain barrels 

desc ribed on the foll owing pages, can have a big 
impact on the self-sufficiency of your home , he lping 

you save on utility expenses and redu ce the energy 
LI sed to process and purify water for your lawn and 

garden. Some commun ities now offer subsidies fo r 
rain barrel use, offe ring free or redu ced-price barrels 

and downspout connection kits . C heck with your local 

wate r authority fo r more informat ion . Get smart with 

your water usage, and take advantage of the abundant 
supply from above. 

Tools & Materials ~ 

Barrel or tras h 

can (m inimum 

44 gallons) 

Tape measure 
Drill with spade bit 

Jigsaw 
Hole saw 

Barb fitti ng for 
overflow hose 

I !.6" slimp 

drain hose 

%" hose bibb 

or sillcock 
Teflon tape 

Clear silicone 

cau lk 

%" fem ale pipe 

coupling 

%" bushing or 

bu lkhead connector 
C han nel-type plie rs 

Fiberglass window 

screen ing 

Hacksaw 
Sheet metal sc rews 

Screwdriver 

Cargo strap 
with ratchet , 

or bungee cord 
Eye and car protection 

\t\lork gloves 
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I How to Make a Rain Barrel 

cut a large opening In the barrel top or lid. Mark the size 
and shape of your opening-if using a bulk food barrel, mark 
a large semi-CIrcle In the top of the barrel. If using a plastic 
garbage can with a lid, mark a 12"-dia . CIrcle in the center of 
the lid. Drill a starter hole, and then cut out the shape with 
a jigsaw. 

Drill the access hole for the spigot (either a hose bibb or 
sillcock, brass or PVC). There are many ways to make the 
spigot connection. We tightened the stem of the sillcock onto a 
threaded coupling which is inserted into the access hole. Inside 
the barrel, a rubber washer IS slipped onto the coupling end 
and then a threaded bushing IS tightened over the coupling to 
create a seal. Apply a strip of Teflon tape to all threaded parts 
before making the each connection. Caulk around the spigot 
flange with clear silicone caulk. 

Install the overflow hose, Drill a hole near the top of the 
barrel for the overflow fitting. Thread the barb fitting into the 
hole and secure It to the barrel on the Inside With the retainer 
nut and rubber washer (if provided). Slide the overflow hose 
into the barbed end of the barb elbow until the end of the hose 
seats against the elbow flange. 

Screen over the opening in the top of the barrel. Lay a piece 
of fiberglass Insect mesh over the top of the trash can and 
secure it around the rim With a cargo strap or bungee cord that 
can be drawn drum-tight. Snap the trash can lid over the top. 
Once you have installed the rain barrel, periodically remove 
and clean the mesh. 

Cardell Projects • 153 



I Strawberry Barrel 

Container gardens aren't just for vegetab les- Fruit 
trees and berry bushes also thrive in a potted 

garde n e nvi ronment, and can produce eno ugh 
fruit for a fa mil y to enjoy throughou t the summer. 
Strawberries, whic h typically grow in long rows 
or patc hes in the ground, can also be grown in a 
converted winc or foo d barreL Two recycled whis key 
or wi ne ba rrels ca n be e nough space to grow the 

Tools & Materials ~ 

Pry bar or jigsaw 
Hole saw 
Drill 
Eye and ear protection 

\!\fork gloves 
Large, clean barrel 

(55 gallon p lastic 
or wood) 

equivalent of 25 feet of strawberry plants. For thi s 
project, make Slire YO LI choose everbearing strawbe rry 
va rieties, and cut off runners fo r transplanting whe n 
they a ppear. ] nsul ate your barre ls with hay or straw 
during the winter, and you can enjoy a strawberry 
crop for several years . To keep youI' barrel goi ng, start 
fres h every four or five years wit h new plants and 
new so il. 

4" dia. PVC Pipe 
Window screen 

C rave l 
Potting soil mix 
Strawberry plants or hardware cloth 

A strawberry barrel planter can grow 
the equivalent of 25 ft. of strawberry 
plants; choose everbearing varieties for 
best results. 

154 • THE COMPLETE GUIDE TO GREEN HOUSES & GARDEN PROJ ECTS 



I How to Build a Strawberry Barrel 

Prepare the barrel. If your barrel has a lid or closed top, 
remove it with a pry bar. If your barrel does not have a lid, cut a 
large opening in the top with a jigsaw Beginning about one foot 
above the ground, use a hole saw to cut 3"·dia. planting holes 
around the barrel, about 10" apart. Stagger the holes diagonally 
in each row and space the rows about 10" apart. Leave at least 
12" above the top row of holes. Flip the barrel over and drill 
about a half dozen V,,"·dia. drainage holes in the bottom. 

Begin to fill the barrel with soil. Have a friend hold the 
watering pipe In the center of the barrel and fill the pipe with 
sand. Then, begin to add soil to the bottom of the barrel, 
packing it firmly around the watering pipe in the bottom with 
a piece of scrap lumber. Add water to help the soil settle. 
Continuing adding soil until you reach the bottom of your first 
row of planting holes. 

Prepare the watering pipe. Cut a section of 4"·dla. PVC 
pipe to fit Inside the barrel from top to bottom. Punch or drill 
%"·dia. holes in the pipe every 4 to 6", all the way around. Cut 
a section of window screen or hardware cloth to fit inside the 
bottom of the barrel and place it Inside. Cover the screen with 
2" of gravel or small rocks. 

Add soil and plants. Carefully insert your strawberry plants 
into the holes, spreading the roots into a fan shape. Add soil 
on top of the roots and lightly water. Continue to add soil and 
plants, packing soil gently and watering after each planting, 
until you reach the top of the barrel. Do not cover the watering 
pipe. Plant additional strawberries on top of the barrel. Insert a 
hose into the watering pipe and run water for several minutes 
to give the barrel a good soaking. 
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I Solar Produce Dryer 

Asolar dryer is a d'ying tool that makes it possi ble 
to air~clry produce even when conditions are less 

than ideal. This dryer is easy to make, lightweight an d 
is space efficient. The dryer makes a great addition 
to you r self-suFficient homc, allowing you to usc your 
outdoor space for morc than gardening. T he d ryer, 
whi ch is made of cedar, utilizes a salvaged wi ndow 
for com pletion. But you will have to adjust the 
dimensions given here for the size win dow that you 
find. The key to successful solar drying is to check 
the d ryer frequently to make sure that it stays in the 
SU Il . If the air becomes coo l ancl damp, the food will 

become a haven for bacteria. In a sunny area, your 
produce will dry in a co uple days. Add a thermometer 
to the inside of your dryer box, an d check on the 
temperature freque ntly- it sho uld stay between 95 
and 145°F You may c hoose to dry any number of 
different produce in the dryer, such as: 

• Tomatoes 

• Squas h 

• Peppers 

• Bananas 

• Appl es 

Based on the cold frame platform seen on pages 112 to 11 5, this solar dryer lets you dry fruit and vegetables quickly, naturally 
and in a more sanitary fashion than simply air-drying. 
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Solar Produce Dryer 

Tools & Materials 
Stapler 
(2) I x 4" x 8 ft. 
Tape meas ure 
Drill 
Deck screws ( 1 J.1", 2") 
Brad nails 
Hole saw bit 
Staples 
Circular saw 
Screen retainer strip 
In sect mesh 
(I ) I x 8" x 8 ft. 
\t\lindow sas h 
(I) I x 6" x 8 ft. 
Eye and ear protection 
vVork gloves 

Cutting List 
KEY PART NO. DIMENSION MATERIAL 

A Front/bock I/S x 7% x 3Hi" Cedar 

B Side I/S x 5% x 27 1/a" Cedar 

C leg (toll) 7/S x 3% x 30· Cedar 

D leg (shart) I/S x 3% x 22" Cedar 

E Broce I/S x 3% x 24" Cedar 

Insect Mesh· fiberglass 28 '/, x 34%" 
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I How to Build a Solar Dryer 

Assemble the box. Attach the wider 
boards for the frame by driving 2" screws 
through the faces of the 1 x 8" boards 
into the ends of the 1 x 6" boards. There 
will be a difference in height between 
these pairs of boards so that the window 
sash can sit flush in the recess created . 

Install the mesh. Staple the screen 
to the frame. Then tack the retainer 
strips over the screen to the frame with 
3 to 4 brad nails per side. Trim off the 
excess mesh . 

Build the stand. Attach each 24" 
board to a 30" board (in the back) and 
a 22" board (in the front) with 1 y," 
deck screws. Then attach the finished 
posts to the frame with three 1 y," deck 
screws in each post. 

Drill three 1" holes for ventilation Finish the project by sliding the window sash into place. 
in each 1 x 6" board equally spaced 
along the length of the board, leaving 
5" of room on each end for the posts. 
Staple leftover insect mesh behind 
the ventilation holes on the inside of 
the frame. 
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Drying Produce on Trays ~ 

If you live in an area with clean air, a dry climate, and 
consistently sunny weather around harvest-time, you can 
have some success sun-drying food. The chief ingredients 
you'll need are time and the right weather 85 to 1000 and 
low to moderate humidity for several consecutive days. 
You'll also need a place to set your food so it receives 
good air circulation but IS not exposed to pollution 

from vehicles. 

• use either stainless steel or a nonmetallic material 
for your food-drying screens. Metal screen 
materials could be coated with chemicals that 
contaminate food. 

• Spread your food on the trays in a single layer so the 
pieces do not touch one another. 

• Protect your food from insects wi th cheesecloth­
drape the cloth over wooden blocks to keep 
it from touching the food, and weigh down all 
of its edges with scrap lumber so it doesn't 
blow away. 

• Place your trays on top of blocks at least six inches 
tall to promote air CIrculation on all sides. 

Drying food outdoors will likely take at least two to 
three days, and perhaps longer. At dusk each day, bring 
the trays indoors. Cool nights can restore moisture, which 
not only slows down the drying process, it can also cause 
mold to grow It's a good idea to keep the drying process 
going at night if you can. The food will dry much faster and 
this lessens the chance of mold growth. 
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I Bamboo Trellis 

Bam boo is 3 n ideal mate ria l for bu ilding c ustom 

trellises and othe r structures to support c lim bing 

p lants in your garden . Bamboo poles a re lightweigh t , 

strong, and na turally decay- resistant. And because it's 
a giant grass and in its natural form , bamboo loo ks 

right at hom e in any garden se tting. 

In th is easy project, you' ll learn the traditional 

tec hn iq ue of con struc ting with na tural bamboo po les 
and las hing twine. T he tre ll is shown is freestandin g 

and is hel d upright with rc bar rod s dri ven in to 

th e ground. You can app ly the same tec hn iques to 

c reate your ow n trell is designs, tailoring the he ight , 

le ngth , and po le spac ing to su it your plan ts a nd 
plan ti ng area . 

Bamboo poles arc sold through online re tailers, 

local bamboo sup pliers (where ava ilabl e), import 

stores and som e ga rde n centers . The poles come in 
sizes ranging from abou t I,4H to 5H in diameter and in 

length s up to 20 ft. or so. O f cou rse, the diameters 

are approximate and variabl e, since this is a natura l 
product. For th is project, t he vertical supports a re J J;2H 

in diame ter and t he horizon tal and vertical crosspieces 
a re I I! in diamete r. 

\Nhile bamboo can slllv ive many years of exposure 

to the elemen ts, a bamboo tre ll is is lightweight enough 

that you can simply pull it off of its supports and store it 

over winter. G round con tact or burial of bamboo poles 
does lead to premature rot, so it's a good idea to prop 

up the tre ll is poles on stones or brick to prevent ground 

contact. A small pile of stones nicely hides the rebar 

and creates an attractive base a round each support pole. 

Tools & Materials ~ 

Tape measure 

Hac ksaw 
Hammer 

Sci ssors 
Hand maul 
Level 
(3) 5-ft . I Y2"-di". 

bamboo poles 
(2) 5-ft. I "-dia . 

bamboo poles 

(4) 4-ft. I "-dia. 
bamboo poles 

2-ft . length of #2 rebar 
or me tal rod 

(3) 3-ft. lengths of rebar 
\\1axed las hing twine 

Stones 

Eye and ear protection 

\Nork gloves A bamboo trellis like this is great for bolstering any climbing 
plant. You can build a taller verSion for pole beans and other 
aggressive climbers or add more crosspieces or weave kite 
string between poles to support delicate vines. 
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I How to Build a Bamboo Trellis 

Trim off the top end of each vertical pole just above a node, 
using a hacksaw. The solid membrane of the node will serve as 
a cap to prevent water from collecting Inside the pole. Trim the 
three 1y,,"-dia. vertical support poles and four 1"-dla. vertical 
crosspieces. 

Break out the nodes in the bottom ends of the three vertical 
support poles, using a hammer and #2 rebar or other metal 
rod, shaking out the broken pieces as you work. Remove any 
nodes w.ithin the bottom 18" of each pole. Tip: If the first node 
is close to the end, it might help to drill several holes through 
the node before breaking it out 

Measuring from the trimmed top ends of the vertical 
poles, cut the teNO outer support poles to length at 48", and cut 
the four vertical crosspieces at 36". The middle support pole 
and horizontal crosspieces should be about 60" long; cut them 
to length only if necessary 

4 

Mark the poles for positioning, using a pencil; these are 
layout marks that represent the pole intersections. Mark the 
vertical support poles at 12" and 36" from the bottom ends. On 
each horizontal crosspiece, make a mark at the center and at 
6", 14", and 22" from each end . Finally, make a mark at 6" from 
each end of the vertical crosspieces. 

(continued) 
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Lashing Technique ~ 

Bottom cane 

1. Fold a 4-ft.-long 
piece of waxed twine in 
half and wrap it around 
the bottom cane. 

5. Lift the ends 
up and make an X 
across the top of 
the joint. 

2. Pull both ends of 
the twine across the 
top cane and cross 
them underneath the 
bottom cane. 

6. Wrap the bottom 
cane from below and 
then across the top, 
next to the jOint. 

Layout the poles onto a flat work surface, starting with 
the vertical support poles. To facilitate the lashing process, let 
the bottom ends of the poles overhang the edge of the work 
surface beyond the lower layout marks. Position the bottom 
horizontal crosspiece on top of the support poles using the 
layout marks for positioning. 

3. Pull the twine 
ends back up and 
cross them over the 
top cane. 

7. Wrap the 
bottom cane on 
the other side of 
the Joint. 

4. Cross the twine 
underneath the 
jOint, forrning an X. 

8. Tie a square 
knot and then trim 
off the twine ends. 

Lash the crosspiece to each support pole, using a 
60"-long piece of waxed lashing twine; see Lashing Technique, 
above. When each lashing is complete, trim the excess twine 
with scissors. 
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Lash the remaining horizontal crosspiece at the upper marks on the support 
poles. Position the vertical crosspieces on top of the horizontals, and lash the poles 
together at each intersection. 

Position the completed treliis 
framework In the desired location of the 
garden or planting bed. The back sides 
of the vertical support poles should 

Drive a 36" length of #3 rebar (or other size that fits snugly 
inside the vertical support poles) into the soil at each pole 
impression, using a hand maul. Use a level to check the bar for 
plumb as you work. Drive the bars 18" into the soil. 

10 

face away from the planting area. Press 
down on the framework so the vertical 
support poles make an impression in 
the soil, marking the locations of the 
rebar spikes. 

Set stones, bricks, or other bits of masonry material 
around each piece of rebar Fit the ends of the vertical support 
poles over the rebar so they stand squarely on the stones. 
Check the trellis with a level and adjust for squareness or 
plumb, as needed, by adding or moving the stones. 
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I Sandwich Board Trellis 

I nspirccl by the ingenious ly simple and sta ble structure 
of a sidewalk sandwich board sign , the A -frame trellis 

has, in Olle form or another, proved a trusty workhorse 
for many backyard gardeners. Its basic design offers 
several advantages . It's portable, so you can move it 
netween beds and quickly set it LIp wherever plants 
Ileed support , as well as store it away for winter. And, 
like a sidewal k sign, the trel lis is hinged at the top, 
a llowing you to spread the two frames any di stance you 
need to Fit a bed or accommodate plant growth. 

T his trellis design is incredibly easy to bu ild and 
just as easy to customize. Simply change the lengths of 
the fra me pieces to make your trellis taller or shorte r, 
wide r or narrower, or any combination to fit your 
needs. The other optional feat ure is the material used 
for the webbing within the frames. He re, jute or hemp 
twine is threaded through holes in the frame to create 
a roughly 6V2" square grid for supporting climbing 
plants. \t\l hat's nice about the twine is that you can snip 
it off at the e nd of the season and compost it with the 
old vi nes- the re's none of tha t tedious work of picki ng 
off the dricd tendrils from the we bbing. Other popular 

Variation: You can substitute chicken wire for the twine for a 
permanent webbing. Cut each wire panel to size at 46 x 70", 
using wire cutters or aviation snips. Center the panel over 
the front face of the frame and secure it with staples along 
one stile (use galvanized, stainless steel, or other corrosion­
resistant staples). Pull the panel taut and staple It along the 
other stile, then along both rails. 

webbing materials that you can use on this trellis are 
chicken wire and yard fencing, as shown below. 

All of the trell is frame parts are made with j x 4 
cedar boards (or other natura lly decay-resistant wood). 

T hese can be rough or smooth and don't need to be 
high-grade . You can even use unstained fence p lanks, 
which come in 6-ft. lengths and te nd to be c heaper 
than] x 4 dimension lum ber. 

Tools & Materials ~ 

Tape meas ure 
Circular saw 
Framing sq uare 
C lamps 

Drill and bits 

Scissors 
(6) 8-ft. cedar j x 4 

Deck screws 
( 11,4" and 2") 

3"-long galvanized or 
stainless steel butt 
hinges with screws 

Heavy jute or hemp 
twine (250 ft. ) 

I'vlarker 
Eye and ear protection 
\t\lork gloves 

Variation: Vinyl-coated wile fencing on a short frame makes 
a great trellis for melons, tomatoes, and other sprawling 
varieties. Cut the fenc ing about 2" shorter and narrower than 
the outsides of the trellis frames, and fasten it to the outside 
faces with galvanized heavy-duty staples or poultry staples 
(U-shaped nails). 
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A sandwich board trellis is made with two identical frames held together with simple hinges. The pOinted feet in this design 
keep the main frame parts off the ground (to forestall decay) and dig into the soil for added stability. 
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I How to Build a Sandwich Board Trellis 

Cut the frame parts to length from 1 x 4 lumber, uSing a 
circular saw or power miter saw. To make the 6-ft. version seen 
here, cut four stiles (side pieces) at 72", and cut four rails (top 
and bottom pieces) at 48". 

Dry-fit the parts of one frame. Set the stiles facedown on 
your worksurface so they're about 48" apart. Set a rail across 
both stiles at the top and bottom ends of the stiles. Make sure 
the rail ends are flush with the ends and outside edges of the 
stiles. Check one of the corners with a framing square, and 
clamp the rail to the stile at that corner. 

Drill four countersunk pilot holes 
through the rail and into the stile. Fasten 
the rail to the stile with four 11<i" deck 
screws. Repeat the clamping, squaring. 
fastening process at each corner to 
complete the frame. Assemble the other 
frame in the same manner. 

Cut the four feet to length at 12" 
each, using the cutoffs from the stiles. 
At one end of each foot piece, mark 
the center of the board's width (about 
1%" from the side edges). Then, mark 
each side edge at 2" from the same end 
of the foot Draw a line between the 
side marks and center mark. Cut along 
these lines to create the pOinted end for 
each foot 
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Install each foot at the bottom corner 
of a frame so its top (square) end is 
flush with the top edge of the rail and 
its Side edge is flush with the end of the 
rail. Fasten the foot to the rail and stile 
with two or three 2" screws; make sure 
these are offset from the original screws 
fastening the rails to the stiles. 



Mark the hole locations for the 
webbing twine, 1" from the inside edge 
of each frame member. Mark the outer 
holes on each piece about 1" from the 
adjacent rails/stiles, then space the 
remaining holes at about 6v"" intervals 
in between. Drill holes that are slightly 
larger than the thickness of the twine. 

Attach a hinge to the top rail on 
each frame. Position one hinge 5" from 
each side edge on one of the frames. 
Drill pilot holes and fasten the hinge 
with the provided screws. Fasten the 
other half of each hinge to the other 
frame, making sure the gap between the 
rails is even . 

Tie off each vertical string at the top rail, using a knot behind, as before (you'll 
need 14 strings at about 96" each). Pull each string taut and hold or clamp it in place 
over the corresponding hole in the bottom rail, then mark each honzontal stnng at 
the point where it intersects with the vertical string, using a marker. The marks will 
help you keep the grid in line as you install the vertical strings. 

Run the horizontal webbing strings: 
Cut 22 lengths of twine at about 60". 
Feed one end of each string through 
the front of a stile hole and knot it in 
back. Pull the string straight across 
to the other stile, down through the 
corresponding hole, and tie it with a 
double knot so the stnng is taut. 

Run the vertical strings from top 
to bottom, wrapping once around 
each horizontal string at the marked 
intersection. Keep the stnng taut as you 
work, and tie off the string at the bottom 
rail with a double knot, as before. 
Complete the webbing for the other 
frame, following the same process. 
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I Trellis Planter 

The decorative trellis and the cedar planter are 
two staples found in many yards and gardens. By 

integrating the appealing shape and pattern of the 
trellis with the rustic, functional design of the cedar 
planter, this project showcases the best qualities of 
hoth furnishings. 

Because the 2 x 2 lattice trellis is attac hed 
to the planter, not permanently fastened to a wall 
or railing, the trellis planter can be moved easily 
to follow changing sunlight patterns or to occupy 
featured areas of your yard . It is also easy to move 
into stof<:lge during the winter. You may even want to 

consi der installing wheels or casters on the base for 
greater mobility. 

Building the trellis planter is a very simple job. 
The trellis portion is made entirely of st rips of 2 x 2 
cedar, fas hioned together in a cross ha tch pattern. The 
planter bin is a basic wood box, wit h panel sides and a 
two~board bottom with drainage holes that rests on a 
scalloped base. The trellis is screwed permanently to 
the back of the planter bin. 

Stocking the trellis planter is a matter of personal 
taste and growing conditions . In most areas, ivy, 

clematis and grapevines are good examples of climbing 
plants that can be trained up the trellis. Ask at your 
local gardening center for advice on plantings. You ca n 
set containers of plants in the bin or fill the bin with 
potting soil and then add plants. 

Tools & Materials ~ 

( I) 2 x 6" x 8' cedar 
( I) 2 x 4" x 6' cedar 
(4) 2 x 2" x 8' cedar 
(3) 1 x 6" x 8' cedar 
( I) 1 x 2" x 6 ' cedar 

Tape measure 
Drill 
Counterbore bit 

Jigsaw 
Compass 

Square 
Moisture-resistant 

glue 
2>1 deck screws 
I %11 and 2!h1l 

deck screws 
Finishing materials 
Eye and ear 

protection 
\t\1ork gloves 
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Trellis Planter 

J 

J 

J 

18" 

G 

'. 

Cutting List 
KEY NO. PART DIMENSION MATERIAL 

A 12 Box slo ls 7fa x 5% x 13" Cedor 

B Bose fronl and bock 1117 x 5% x 25" Cedor 

C Base ends l V2 x SII2 x 123A~ Cedor 

D Cop fronl IV, x 3V, x 25" Cedor 

E Cop ends lV2 x 3% x 14 114" Cedor 

F Cop bock l V2 x l V2 x 18" Cedor 

G End posls lV2 xl %x59 W Cedor 

H Center post lV2 x 1% x 63 W Cedor 

KEY NO. PART 

long roil 

J 3 Medium rails 

K Shorl roils 

L long deals 

M Shorl dea ls 

N Bollom boords 

DIMENSION 

IV, x IV, x 30' 

1112 x l V2 x 24~ 

l V2 x l V2x IS-

%x l%x 18W 

1;Ia xl Y2 x 11" 

% x 5112 x 20 1/. 

OVE RALl lilt 
69" HIGH 
17\4" DEEP 
30" LONG 

MATERIAL 

Cedor 

Cedor 

Cedor 

Cedor 

Cedor 

Cedor 

N ote: l\!/easllremellts reflect t:he actual size of 

dimension lwnber. 
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I How to Build a Trellis Planter 

Attach the side cleats flush with the tops of the side boards. 

Before attaching the cap ends, drill pilot holes through the 
mitered ends of the cap-front ends. 

STEP 1: BUILD THE PLANTER BIN 
I. C ut the box slats (A) and cleats (L, iVI ) to lengt h. 

Arrange the slats edge-ta-edge in two groups 
of fou r and two groups of two , wit h tops and 
bot tom s flush. 

The recess beneath the bottom boards in the planter bin 
provides access for driving screws. 

Temporary spacers hold the posts in position while the 
rails are attached. 

2. Center a long cleat (L) at the top of each set of four 
slats, so the d istance from eac h en d of the cleat to 
the end of the panel is the same. Attaeh the cleats 
to the fo ur-slat panels by driving I 'YSI! deck screws 
(photo I) through the cleats and into the slats. 
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3. Lay the short cleats (M) at the tops of the two-slat 
panels. Attach them to the slats the same way. 

4. Arrange all four panels into a box shape and apply 
moisture-resistant wood glue to the joints. Attach 
the panels by driving I %" deck screws through 
the four-s lat panels and into the ends of the 
two-slat panels. 

STEP 2: INSTALL THE BIN BOTTOM 
I. Cut the hottom hoards (N) to length. Set the 

bin upside down on your work surface. and 
mark reference lines on the inside faces of the 
panels, 1s11 in from the bottom of the bin. Insert 
the bottom boards into the bin, aligned with the 
reference lines to create a %" recess . Scraps of 
I x cedar can be put beneath the bottom boards 
as spacers. 

2. Drill Y8" pilot holes through the pancls. 
Counterhore the holes slightly with a counterhore 
bit. Fasten the bottom boards by driving I %" deck 
screws through the panels and into the edges and 
ends of the bottom boards. 

STEP 3: BUILD THE PLANTER BASE 
J. T he planter base is scalloped to create feet at 

the corners. 
2. Cut the base front and back (B) and the base 

ends (C ) to length. To draw the contours for the 
scallops on the front and back boards, set the 
point of a compass at the bottom edge of the base 
front, 511 in from one end. Set the compass ("0 a 
2 ~" radius and draw a curve to mark the curved 
end of the cutout. Draw a straight line to connect 
the tops of the curves, 2 y'!" lip from the bottom of 
the board, to complete the scalloped cutout. 

3. iVlakc the cutout with a jigsaw, then sand any 
rough spots . Use the board as a template for 
marking a matching cutout on the base back. 

4. Draw a similar cutout on one base end, except 
with the point of the compass 3Yz" in from the 

ends . Cut OLlt both end pieces with a jigsaw. 
5. Draw refere nce lines for wood screws 3,4" from the 

e nds of the base front and back. Drill three evenly 
spaced pilot holes through the lines . Counter-bore 
the holes . Fasten the base ends between the base 
front and back by dr iving three evenly spaced deck 
screws at: each joint. 

STEP 4 : ATTACH THE BIN TO THE BASE 
I . Set the base frame and planter bin on their backs. 

Position the planter bin inside the base so it 
extends %" past the top of the base. 

2. Drive I %" deck screws through the planter bin 
and into the base to secure the parts (photo 2). 

STEP 5: MAKE THE CAP FRAME 
I. Cut the cap front (D), cap ends (E), and cap 

back (F) to length . Cut 45 ' miters at one 
end of each cap end and at both ends of the 
cap front. 

2 . Join the mitered corners by drilling pilot holes 
through the joints (photo 3). Counterbore the 
holes. Fasten the pieces with glue and 2 W! deck 
screws. Clamp the cap front and cap ends to the 
front of your worktable to hold them while you 
drive the screws . 

3 . Fasten the cap back between the cap ends 
with deck screws, making sure the back edges 
are flush. Set the cap frame on the planter bin 
so the back edges arc flush . Drill pilot holes 
and counterbore them. Drive 2 Y.!" deck screws 
through the cap frame and into the side and 
end cleats. 

STEP 6: MAKE THE TRELLIS 
J. T he trellis is made from pieces in a crosshatch 

pattern. The exact number and placeme nt of the 
pieces is up to you- usc the same spacing we 
used (sec Drawing) or create your own. 

2. Cut the end posts (G ), center post (H ) and 
rails (I , J , K) to length. Lay the end posts and 
center post together side by si de with their 
bottom edges flush so you ca n gang-mark the 
rail positions . 

3 . Usc a sq uare as a guide for drawing lines across 
all three posts, J 8" lip from the bottom. Draw the 
next line 7Y.!" up from the first. Draw additional 
lines across the posts, spaced 7!,6" apart. 

4 . Cut two 7"~wide scrap blocks and lise them to 
separate the posts as you assemble the trellis . 
Attac h the rails to the posts in the sequence 
shown in the Diagram, using 2 Y.!" scre\·vs (photo 
4). Alternate from the fronts to the backs of the 
posts when installing the rails. 

STEP 7: APPLY FINISHING TOUCHES 
I. Fasten the trellis to the hack of the planter 

bin so the bottoms of the posts rest on the top 
edge of the base. Drill pilot holes in the posts. 
Counterbore the holes. Drive 2 Y.!" deck screws 
through the posts and into the cap frame . With 
a J "~d ia. spade bit, drill a pai r of drainage holes 
in each bottom board. Stain the project with an 
exterior wood stain. 
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I Planter With Hanging Trellis 

YOU don't need a large yard-or any yard at all 
for that matter- to have a garden. Planting in 

containers makes it possible to cultivate a garden just 
about anywhere. A con tai ner garde n can be as sim ple 
as a small flowering annua l planted in a single 4" pot or 
as e laborate as a variety of shrubs, flowering plants, and 
ornamental grasses planted in a large stat ionary planter. 

This planter project combines a couple of 
different container options to create a larger garden 
in a relatively small space, The base is an 18 x 30" 

p lanter box that is large enough to hold several small 
pla nts, a coup le of medium-sized pla nts, or one large 
plant. It features a tre llis back that can be covered by 
climbing p lants . 

I n addition to the planter and trellis , this project 
features two pla nt hangers that extend out from the 
bac k posts. Addi ng a couple of hangi ng pla nt baskets 
fu rther extends the garden di splay without incrcasing 
the space taken up by the planter. 

This project is easiest to build with a table saw, 
miter saw, jigsaw, and drill/driver. If you don 't have 
access to a tab le saw, use a circu lar saw or jigsaw and 

st raightedge to rip the I x 6 siding board s. An evcn 
easier option is to replace the 23A"-wide siding boards 
with 3 !:i"-wide 1 x 4s. Thi s modification makes the 
pla nter 4 1h" taller, so you also have to make the fro nt 
posts 24 12" long instead of 20" long and add 4 12" to 
the front posts trim. 

Tools & Materials ~ 

(3) I x 2" x 8 ft. cedar 
(3) I x 6" x 8 ft. cedar 
(1 ) 2 x 4" x 10 ft. cedar 
(2) 4 x 4" x 8 ft. cedar 
( I) 2 x 2" x 6 ft. ccdar 
(2) %" lockn uts 
( I ) ~ x 4" x 4 ft. 

ext. plywood 
Deck screws (2", 3") 
(2) % x 2-Y2" eyebolts 
(4) %" fla t washers 

Tape measure 
Brad nails 

or finish nails 
e ircl! lar saw 

or table saw 
Jigsaw 
Drill 
Handsaw 
Eye and ear protection 
\t\lork gloves 

This efficient planter combines a box 
for container gardening with a climbing 
trelliS and a pair of profiled arms for 
hanging potted plants. 
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Trellis Planter 

J K 

K 

A 
2" radius 

Hanger arm detail 

B 

E 

D 

Cutting List 
KEY PART DIMENSION PCS. MATERIAL KEY PART DIMENSION PCS. MATERIAL 

A Bock posts 3'/' , 3V, , 72" CedOi H Bottom ponel* 314 x 22 1J4 X 30" Ext. plywood 

B Front posts 1 % x 3Vl x 20" CedOi Climbing lOils 314 x 1 % x 30· CedOi 

C FlOnt siding JA x n~ x 30" 6 CedOi J Hongel bocks l Y2 x lY2x 12" CedOi 

D Front post trim 314 x 1 Vl x 18" CedOi K Hanger arms l V2 x 3V2 x 18" CedOi 

E Side siding 314 x n~ x 21W 12 CedOi L Hongel blOces 1 V" 3V" 1 B' 4 CedOi 

F Bock ponel 'A x 18 x 30" Ext. plywood '"" Not shown 
G Bottom supports* 314 x l V? x n yc" CedOi 
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I Trellis Planter 
CUT THE BASE PARTS 
C utting the front posts (2 x 4) an d back posts (4 x 4) 

to length is easy. Cutting the hanger parts is a bit 

trickier, primarily because the p la nt hangers splay out 

from the corners of the posts at a 45 ° angle. The top. 
outsi de post corners must be beveled to create flat 
mounting surfaces for the hangers . Mark the bevel cut 

lines on t he outside and front faces of the posts (photo 

I). Tilt the shoe of a jigsaw to 45 ° and bevel-cut along 

the layout li nes (photo 2). U se a handsaw to make 

a stop cut that meets the bottom of the bevel cut in 

each back post, forming a shoulder (photo 3). Rip·cut 

some I x 6 stock to 2%" wide (photo 4) using a table 

saw or a circular saw and a st raigh tedge cutti ng gUide. 
Cut six 30" long pieces and twelve 21 Y,z" long pieces to 

make the siding strips . 

Mark the post bevel cuts. The lines at the top of each back 
post should be drawn 1" out from the corner and should run 
down the post for 12". 

Also usc a circu lar saw or table saw to cut the 
bottom and back panels to length and width . C ut I Ylil 

long x 3Y2" wide notches out of the front corners of 

the bottom panel. Cut the fro nt: post trim, bottom 
supports, and back climbing rails to length from 

I x 2 boards . 

ASSEMBLE THE BASE PLANTER 
Attac h the front sid ing strips to the front posts wit h 

2!! deck screws . Align the ends of the si ding pieces 
fl ush with the sides of the front legs. Leave a IAn 
space between the siding boards. Drive one screw 
through each end of eac h siding board an d into the 

front legs . Dri ll a countersunk pilot ho le for eac h 

sc rew. Attach the front post trim pieces to the front 

posts with three or fouf 2" brad nails or finish nail s . 

Cut the bevels. Tilt the foot of a jigsaw at a 45 0 angle so it 
Will ride smoothly on the post face and follow the bevel cutting 
line. Make a bevel cut along the layout line. 
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Align the front edge of the trim pi eces flu sh wit h th e 
front face of the front siding. Attach the bac k panel to 
the back posts with six 2" screws. Drive three sc rews 
into eac h post . 

Attach the back lattice rails to the back posts . 
Drive one screw through each end of eac h climbing 
ra il (photo 5). Refer to the constructio n drawing on 
page 173 For latt ice spacing. Place the front an d back 
assemblies on their sides and insta ll siding on the 
si de that's facing up. The siding boards shou ld be 
posit ioned agai nst the front post trim board and flu sh 
with the back edge of the back post, spaced '4" apart. 
Attac h the siding with 2" screws (photo 6). Flip the 
project over and repeat the process to attach siding to 
the other side. 

Attach the bottom supports to the front and 
bac k legs. The bottom of the fron t e nd of the bottom 
support shou ld be flu sh with the bottom of the siding. 

The bottom of the back end of the bottom support 
shou ld be positioned 2" up from the bottom of the 
back post. Drive one screw through the fro nt end of 
the support and into the front leg and two screws 
into the bac k legs. Attac h the bottom to the bottom 
supports with fo ur 2" screws- two into eac h support'. 

BUILD THE PLANT HANGERS 
Cut the hanger bac ks, hanger arm s, and hanger braces 
to length. Draw the hanger arm profile onto the 
side of eac h hanger arm , and use a compass to draw 
the radius profiles. Profile details are shown on the 
construction drawings (page 173) . Use a jigsaw to cut 
along the profile layou t lines on the hanger arms. Both 
end s of the hanger brace are mitered at 45°, but the 
back or bottom e nd is a compound mite r cut , meaning 
that it has both a miter and a bevel com ponent. Cut 
the top end 45 0 miters on all four braces . Then, make 

Make the shoulder cut. Use a handsaw 
to cut into the corner of the post to meet 
the bevel cut, creating a shoulder for the 
beveled corner. 

Rip 1 x 6 stock for siding. Using a tab le 
saw or a circular saw and cutting guide, 
np enough material for the sides and the 
frontto 2%". 

(continued) 
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Add the latticework. Attach the 
hOrizontal climbing rails to the back posts 
with 2" screws. Use one screw at each 
lattice connection to the posts. 

Install siding. Attach the siding to the 
front and back posts with 2" screws. After 
completing one side. flip the project and 
complete the other side. Then. install 
siding striPS on the front. 

Cut the hanger brace angles. After 
cutting a flat 45 0 miter in the top end of 
the hanger brace. make a compound 
bevel/miter cut in the bottom end so it will 
fit flat against the bevel cut in the post. 



compound cuts at the bottom ends of the hanger 
braces (photo 7). iVJake the cuts so the beveled end 
faces the post when it is attached. 

Drill a %"-dia . hole through the top of eac h hanger 
ann . Locate the hole 3" in from the end of the hanger 
ann. Fasten one eyebolt, two flat washers, an d a 
loc knut through each hanger arm. Attach the hanger 
back to the back end of the hanger ann with two 
311 screws . Position a 2 x 2 hanger back and a 2 x 4 
hanger arm against the beveled corner of each back 
post. Dri ve two 3" screws through the hanger back and 
into the bac k posts. Attach the hanger braces to the 
hanger back and hanger arm with 2" screws (photo 8). 
Make su re the hanger arms remain perpendic ular to 
the posts when you attach the braces . 

8 
..... ... . : 1: ::: ::: :.:: ::: :::: : . ........................... .. 

.......... .. . · ........... . · ........... . · ........... . 
. . . . . 

Install the hanger braces. Clamp the hanger braces to the 
hanger arms and hanger backs. Attach the hanger braces with 
2" screws driven into the hanger back and into the hanger 
arm. Drive two screws at each connection. 

: \ $\ \ ~ \:::: ~ ~ . .... .. .. ..... . .............. . . . . . . . . . . . . . . . . ............... ......... .... . 

Line the container. Attach 4-mll black plastic liner with 'I,' 
stainless steel staples. Overlap the plastiC In the corners and 
leave a small gap along the back bottom edge for drainage. 

FILL PLANTER 
The planter itself is li ned with heavy (a t least 4-mil 
thic k) black plastic sheeting. Cut the sheeting pieces 
that cover the sides, front, and bottom several inc hes 
oversized so they overlap in the corners . Cut the back 
sheeting the same size as the back panel. Attac h the 
plastic to the inside faces of the planter with staples 
(photo 9). Start with the bottom sheet, overlap the 
si des on the bottom, and then overlap the Front over 
the si des and bottom. Finally overlap the bac k over 
the si des, leaving a smell l gap between the bottom of 
the back sheet and the bottom sheet to allow water 
to drain out. Fill the planter with potting soil and 
add your plants. Tip' Adding a few incites of gravel 
to the bottoln of the planti1zg compartmelU allows for 
better drainage. 
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I Diamond Trellis 

The primary purpose of a trellis is to support 
clim bing plants sllch as clematis or morning 

glOly. But a trellis also serves <:IS a visually pleasing 

vertical design element that offers additional benefits, 
including blocking sun and wind . Paired with a pergola 
overhead structure, a trellis can provide a living screen 
to create an intimate nook in the landscape. Or, placed 
agai nst a home or wall, a trellis adds a cottage feel 
to a landscape design, allowing plantlifc to scale its 
v-'Ooden rungs and add green character to any space. 

To be SLlre, a trellis is eye candy for a landscape. 
But it also must be functional , and it shou ld 

accommodate the space where you want to place it and 
the plants it wil! support. So before you dig in to this 
project, think first: W hat is the pU'lJose for this trellis? 
What are the growing habits of the vines that will climb 
the structure? Fast growers, for example, require either 
a taller trellis or constant pruning. Also consider what, 
if anything, YOLI arc trying to cover up with a trellis. 
Perhaps it is a utility area with garbage ca lls or recycling 
bins; maybe it is a com post area; or, it might even be an 
unsightly view that is not part of your property. 

YOLI can experiment with the trellis motif- how 
cedar pieces are arranged in patterns to form the wall. 
You may tty diamonds, or mimic existing themes in 

your garden. Trellises can be polished off with a bright 
coat of white paint. I f they are built with exterior-rated 
lumber or even llonwood materials, they can be left 
unfinished to weather naturally. Because you can buy 
standard trellis material in lattice form and in a few 
simple shapes at garden centers, strive for something 
a little morc unique if you arc building thc trellis 
yourself. At the very least, use good sturdy stock and 
exterior-rated screws to create a trellis that will last for 
many growing seasons. 

Tools & Materials ~ 

Drill 
Power miter saw 
Tape measure 
Framing squarc 
I x 2 x 8 ft. cedar ( 10) 
2 x 4 x 8 ft. cedar ( I) 

104" deck screws (55) 
Y.! x 4 W' (3)galvanizcd 

lag bolts w/nuts 
and washers 

Eye and ear protection 
Work gloves 

A well-designed trellis supports climbing plants during the 
growing season, and It also contributes to the appearance of 
the yard during the offseason when the plants die back. 
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Diamond Trellis 

Cutting List 

KEY PART PIECES DIMENSION 

A Bose Roil 3/4 x 1 VI x 40" 
E 

B Upright-outer 3/4xl Vl x9]" 

C Upright-inner 2 1/4xl Vl x93" 

D Upright-center 314 x 1 VI x 89" 

E Roil 6 3/4 x 1 VI x 38" 

F Filler-long JAxl Vlx24" 

G Filler-short 314 x lV1x 21" 

H Diamond 4 3/4 x l V/ x 12" 

I Bose 2 l V2 x 3V2 x 48" E 

(all parts cedar) 

F 

Trellis Design ~ 

Sketch your trellis to scale and make a complete list of parts and sizes before you start any cutting_ Choose an exterior­
rated wood, such as cedar or pressure-treated pine. If you will be painting the trellis you can use dimensional construction 
lumber such as No. 2 or better pine_ While treated lumber withstands the elements better, it is also more prone to twisting 
and, despite the recent switch to non-arsenic base treating chemicals, many homeowners are not comfortable working 
With treated lumber or using it around gardens_ Choose lumber that IS proportional to the scale of the project so it does 
not look too flimsy or clunky. Make sure, though, that the lumber is beefy enough to hold metal fasteners. For the design 
shown here, we used 1 x 2 cedar furring. The overall dimensions of the trellis (40 x 90") are large enough that 2 x 2 could 
also have been used. 
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I How to Build a Diamond Trellis 

Cut the uprights and rails to length from 1 x 2 stock using 
a power miter saw. If your cedar stock has one rough face and 
one smooth, arrange the cut pieces so the faces all match. 

Spread the uprights apart with the bottoms remaining flush 
against the stop block. The gaps between the outer rails and 
the inner rail should be 8"; the gaps between the inner rails 
and the center rail should be 6%". Lay rails across the uprights 
at the reference lines with equal overhangs at the ends. Drill a 
'hi' pilot hole through each rail where it crosses each upright. 

2 

Lay the uprights on a flat surface with their bottoms ends 
flush against a stop block and their edges touching. Draw 
reference lines across all five uprights to mark the bottom of 
each rail. Measuring from the bottoms, rail marks should be at 
the following distances: 3", 33", 57", 82)'," . 

Drive a 1%" exterior screw at each pilot hole, taking care 
to keep the uprights and rails in alignment. Tip: Stainless steel 
screws will not rust, corrode, or cause the wood to discolor 
Overdrive the screw slightfy so the screwhead is recessed. 
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5 

Flip the assembly over once you have driven a screw at 
each jOint on the front face. Position the second set of rails 
so their tops are flush with the first ralls and their ends align. 
Drill pilot holes at each joint. Offset the pilot hole by y," so the 
screws do not run into the screws driven from the other side. 
Drive screws to attach all four rails. 

Make the decorative diamond applique. Cut four pieces 
of 1 x 2 to 12" long. Then, arrange the sticks into a diamond 
shape, with the end of each stick flush With the outer edge of 
the adjoining one. Drill a pilot hole and drive a screw at each 
joint. Attach the diamond shape to the top section of uprights, 
centered from side to side. Take care to avoid screw colliSions 
in the diamond legs. 

Attach the filler strips to the front side of the trellis 
according to the spacing on the diagram (page 179). Drill pilot 
holes so the filler strips don't spilt. The angled ends of the 
short filler strips should be cut at 30 0 with a power miter saw 
or miter box. 

Install the base parts. The two-part 2 x 4 base seen here 
allows the trelliS to be semi-freestanding. If it is located next to 
a structure you probably won't need to anchor the base to the 
ground, although you can use landscape spikes or pieces of 
rebar to anchor it if you wish. Cut the base parts to length and 
bolt them together, sandwiching the bottom 3" of the uprights. 
You can apply a UV-resistant deck finish to the wood, paint it, 
or let it weather. 

Cardell Projects • 181 



I Versailles Planter 

Possibly the most famous gardens in the world , 

the gardens at King Louis XIV's Versailles palace 

are the birthplace of this famous roll ing planter style . 

Reportedly created by landscape architect Andre Le 
Notre, the Versailles Plan ter was originally designed 

to accommodate the many orange trees that were 

moved in and out of the orange groves on the grounds . 

Th e planter seen here differs in several ways fro m 
t he classic Versail les mode l, but anyone who has 

a historical sense of gardening will recognize the 

arche typal form immediate ly. 

The classic Versailles planter is constructed from 
oak s la ts and is bound together with cast iron straps. 
Cast iron ball or acorn finia ls atop the corner posts arc 

also present on virtually every version of the plante r. 

Most of the p la nte rs that existed (a nd still exist) on 

the Versailles grounds today are considerably larger 
than the one seen here, with s ides as wide as 5 feet, 

as tall as 7 feet. These la rger models typically have 

hinged corners so the sides can be re moved easi ly to 

plant the tree or shrub, as well as to provide care and 
maintenance. The X-s haped infill on the design seen 

here is presen t in some of the Versailles models, but 

many others consist of unadorned vert ical slats. 
At 24 x 24", this histo ri cal planter can be home to 

small- to medium-s ized ornamental or speci men trees. 

Th e trees can be planted directly into the planter or in 
containers that arc set insi de the planter. If you wish 

to move the plants to follow sunlight or for seasonal 

protect ion , install the casters as they are shown. 
Otherwise, the casters can be left out. 

Tools & Materials ~ 

( I ) 4 x 4" x 10 ft. cedar 

(I ) 4 x 4" x 4 ft. ceda r 
( I ) 2 x 4" x 8 ft. cedar 

(I ) 2 x 6" x 8 ft. ceda r 

( I ) I x 6" x 8 ft. cedar 

(4) 3" casters 
( I ) % x 4" x 8 ft. 

ext. plywood 
(4) 2 x 2" x 8 ft. 

treated pine 

Dec k screws 

Tape measure 

Table saw 

Router 
Drill 

Exterior adhesive 

Caulk gun 

Cla mps 

Jigsaw 
Straightedgc 
I II brass brads 

Eye and ear 

protection 
\t\lark gloves 

Not a gardcner) Try build ing a slattcd top for thc 

planter to create a ro lli ng storage bin that , conveniently, 

is roughly the same height as a patio table. Or even 

make a few to serve multiple purposes arou nd your 
yard while maintaining a consistent design theme. 

Based o n a classic design originated by the landscape 
architect for Louis XIV's Gardens at Versailles, this rolling 
planter can hold small fruit trees (its onginal purpose) or be put 
to use in any number of creative ways In your garden or yard . 
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Versailles Planter 

A 

A 

K 

Cutting List 
KEY PART DIMENSION PCS. MATERIAL KEY PART DIMENSION PCS. MATERIAL 

A (orner post 3V2 x 3% x 30" 4 Cedar (4 x 4) H Bottom broce* lY2x l Y2 x 14V4" 4 PI pine (2 x 2) 

B lop roil 11/2 x 3Y2 x 17" 4 Cedar (2 x 4) Blocking* l Y2 x]1i2x l" 3 PI pine (2 x 2) 

C Bottom roil IY, x IY, x 17" 4 Cedo r (2 x 6) J X leg-full 'Ax2x14" 4 Cedar 

D Side pone I ~ x 17 x l8W 4 Ext. Plywood K X leg - holf ~ x 2 x 11" 8 Cedar 

E Bottom ponel 3Ax 17 xl7" I Ext. Plywood 'Not shown (scc step 4, page 185) 
F (orner nailer IY, x IY, x 13" 8 PI pine (1 x 1) 

G Bottom broce* 1Y2 x 1% x 17 Yg" PI pine (1 x 1) 
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I Versailles Planter 
MAKE THE BOX 
Building the box for the Versai lles Planter constitutes 
most of the work for this project. Start by c Lltting 

four 30 1t -long 4 x 4 cedar posts. ln stall i:l JAil piloted 

c ha mfering bit in your router a nd cha mfer all fo ur 

sides of each post top to create 45 0 bevels (photo 1 ). 

You m ay find t hat this is easier if you gang all four 

posts together edge-ta-edge and then spi n them each 
900 after eac h cut. 

Cut the 2 x 2 pressu re-t reated corne r nailers to 
length and attac h them to the inside faces of the posts 
so the nailers meet at the inside corners. The bottoms 
of the nailers should be 4" above the post bottoms 
and the tops shou ld be 3" down from the post tops. 

Use exterior adh esive and 3" deck screws to attach 
the naile rs. 

Pre pa re a 2 x 4 for the top rai ls and a 2 x 6 

for the bottom rails by cutti ng a rabbet into eac h 
work piece (photo 2 ). Located on the bottom in sid e 

edge of the 2 x 4 and the top inside edge of the 

2 x 6, the rabbets should be 3,411 wide x ¥i tl deep. 
You can cut it with a table saw or a router. After 
cutting the rabbet , cut the rails to length. Lay out 
th e profil e on the bottom rails and cut with a jigsaw. 
Sand smooth . 

Make the posts. After cutting them to length from 4 x 4 
cedar, make a )2" chamfer cut around all the tops. Gang the 
posts together for profiling if you like. 

Cut t he side panels from W' exterior plywood . 

C reate fOllf side assem blies by attaching the panels 
in the rabbets 011 pai rs of mating top and bottom rails. 
Use adhesive and 11411 deck sc rews dr ive n through the 
plywood and into the rails . 

Attac h the side assem blies to the 2 x 2 nailers on 
the insi de faces of the posts. The top ra ils shou ld all 

a lign I 'I down fro m the post tops. Use adhesive a nd 

3" clec k screws driven through the nailers an d into the 
rails. Also drive a few [ IAIl deck screws through the 

panels and into the nai lers, making sure to countersink 
the sc rewheads slightly so they can be co ncealed with 
wood putty (photo 3). 

Flip the box so it is top-down on your work surface 
and then install the 2 x 2 bottom braces and bloc king. 
I t will work best if you first create the brace grid by 

end-screwing through the fo ur outer braces and into 
the in ner braces and blocki ng. Th en, attac h the four 

outer braces to the bottom rails wit h adhesive and 3" 
dec k screws driven every 411 or so (photo 4). Then, cut 
the bottom panel to size. Drill a I II drain hole every 6" 
(resulting in nine drain ho les). Cut J Y2" notches at the 
corners of the bottom panel using a jigsaw. Set the box 
with the top lip a nd attach the bottom pa ne l to the 

braces with adhesive and I JAil dec k screws. 

cut panel rabbets. Make the "A x "A" rabbet cuts in the rail 
stock using a table saw or router. The rabbets will accept the 
plywood side panels. 
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ADD DECORATIVE TOUCHES 
Rip-cut an 8+ft. ~ long cedar I x 6 il1to two 2" -wide 

strips llsi ng a tablesaw or circular saw and straightedge 

gUide. Cut the legs of the X's to length. Cut off the 

corne rs of the full-length legs on a mi te r saw to 
create arrow shapes . Insta ll the legs between opposite 

corners of the side panel on the outside faces usi ng 

adhesive and a few I " brass brads. Cut the half-length 

X legs with a sq uare end and a pointed e nd and attac h 
them to the side panels, completing the X shapes 

(photo 5). 

Turn the box bac k u psi de down and install 3" 
exterior-rated casters at the corners of the bottom 
panel. Flip it onto the cas ters and at tac h cedar post 
cap finials (acorn-shape or round) to the tops of 

the posts if YO LI wis h. Or, leave the tops unadorn ed . 

Apply two or th ree coats of exterior triIn pa int to 

the outside of the planter a nd to the in si de at least 
6" down from the top . If yo u will be placing dirt 

direetly into the planter, line it with s heet pl astic 

first . A better idea is to pl ant yo ur tree or s hrub in 

a square pot and se t t he pot into the p la nte r. Tip: 

If )'ou wish to use the planter form as a patio table, 
attach some cedar J x 4 slats to a pair of J 71!-10ng 
2 x 4 stre tchers alld set the top (called a duckboard ) 
Oll tO the planter. 

Attach the bottom braces. Assemble the braces into a 
square grid using adhesive and screws and then attach the 
whole assembly to the base rails by screwing through the four 
outer braces that meet the rails. 

Attach the side assemblies. First, drive 3" deck screws 
through the corner nailers and into the rails. Then, drive 1"'" 
deck screws through the side panels and into the nailers. 
Re inforce the joints with adhesive. 

Make the X shape. The distinctive X shape on the outer 
surfaces of the side panels is made with 2" wide strips of 
cedar that are fastened with adhesive and 1" brass brads. 
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I Planter Boxes 

Decorating a garden is much like decorating a room 
in your home- it's nice to have pieces that are 

adaptable enough that you can move them around 
occasionally and create a completely new look. After 
all, most of us can't buy new furniture every time we 
get ti red of the way our living rooms look. And we 
can't build or buy !lew garden furnishings every time 
we want to rearrange the garden. 

That's one of the reasons this trio of planter 
boxes works so well. In addition to being handsome 
- especially when flowers are bursting out of them­
they're incredibly adap ta b le. You can follow these 

plans to build a terrific trio of planter boxes that 

will go well with eac h other and will complement 

most gardens, patios, and decks. Or you can tailor 
the plans to suit your needs. For instance, YOLI may 
want three boxes that are exactly the same size. 

• 

Or you might want to build several more and use 
them as a border that encloses a patio or frames a 
terraced a rea. 

Whatever the dimensions of the boxes, the basic 
construction steps arc the same. I f you decide to 
alter the designs, take a little time to figure out the 
new dimensions and sketch plans. Then devise a new 
cutting list and do some planni ng so you can make 
efficient usc of materials . To save cutting time, clamp 
together parts that arc the same size and shape an d 
cut them as a group (called gang cutting) . 

\;Vhen your planter boxes have worn out their 
welcome in one spot, you can easily move them to 
another, perhaps with a fres h coat of stain and add 
new plantings . You can even use the taller boxes to 
showcase outdoor relief sc ulptures- a kind of alfresco 
sculpture gallery. 

Whether you build only one or all three, 
these handy cedar planters are small 
enough to move around your gardens and 
inside your greenhouse or garden shed . 
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Building Planter Boxes 

c A 
c 

E 

Box A Box 8 Box ( 
12" High, 18' Wide, 24' Lo ng IS' High, 18" Wide, 12" Long 24" High, 18" Wide, 12" Lo ng 

Tools & Materials 
Tape meas ure 
Circular saw 
Stra ightedge 
Drill 
Finishing sander 
Miter box and bac ksaw 

Cutting List 
KEY NO. PART 

A End panel 

B Side panel 

C 8 (orner trim 

D Bottom tr im 

E Bottom trim 

F Top cop 

G Top cop 

H Ba~am panel 

Cleat 

(3) 8-ft. cedar I x 2s 
(6) 8-ft. cedar I x 45 
4 x 8-ft. sheet of %11 T l - l ] siding 
2 x 4-ft. p icce 3;\" CDX plywood 
Deck screws ( 11,4", I !/.!I!) 

BOX A DIMENSION BOX B DIMENSION 

%x15x111/6" Vax 15 x 171fs" 

%x 22 114 x lll/a" %x lOl/~ x 17 Va" 

7/a x3V2x ll Ya" /fa x 3% x 17W 

1/6 X 3112 x 9W 'l'a x3 Y2 x9W 

l/a x3 V2 x 17" 'l'ax 3%x S" 

%x lV2x lB " /fa x 1% x 18" 

l/s xl V2 x24" /fa x 1% x 12" 

JA x 14 V1 x 19W %x14 %x 8W 

I/S X lV2x 12" /fa x 1% X 12" 

Note: lVleasuremcnts reflect the actual size of dimension lumber. 

6cl galvanized finish nails 
Exterior wood stain 

Paintbrush 
Eye and car protection 
\tVork gloves 

BOX C DIMENSION MATERIAL 

>/a x 15 x 23 Va' Siding 

% x lO1f4 X 23 Va" Siding 

~B x 3Vl x 23 VB" Cedar 

% x 3Vl x 9W Cedar 

%X3V1 XS" Cedar 

'l'e xl V1 xlB" Cedar 

% xl V1 x 12" Cedar 

JA x 14% x 8W Plywood 

'l'e x l V1 x 12" Cedar 
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I How to Build Planter Boxes 

Cut all the wood parts to size according to the Cutting List 
on page 187. Use a circular saw and a straightedge cutting 
guide to np siding panels (If you have access to a tablesaw, use 
that instead). 

Attach the corner trim , Position one piece of corner trim 
flush to the corner edge and fasten to the panels with 1 y," 

galvanized deck screws driven into the trim from the inside of 
the box. Place the second piece of trim flush to the edge of the 
first piece, creating a square butt joint. Attach to the panel with 
1 y," galvanized deck screws. For extra support, endnail the two 
trim pieces together at the corner with galvanized finish nails. 

Assemble the box frame. Place the end panel face down 
and butt it against a side panel. Mark the locations of several 
fasteners on the side panel. Drill counterbored %," pilot holes 
in the side panel at the marked locations and fasten the side 
panel to the end panel with 1 y," deck screws. Fasten the 
opposite side panel the same way Attach the other end panel 
With deck screws. 

Attach the bottom trim , Fasten the bottom trim to the end 
and side panels, between the corner tnm pieces and flush 
With the bottom of the box. Drive 1)\" deck screws through the 
panels from the inside to fasten the trim pieces to the box. 
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Attach the cap pieces. Cut 45' miters at both ends of one 
cap piece using a miter box and backsaw or a power miter 
saw Tack this piece to the top end of the box. with the outside 
edges flush with the outer edges of the corner trim . Miter 
both ends of each piece and tack to the box to make a square 
corner with the previously installed piece. Once all caps are 
tacked in position and the miters are closed cleanly. attach the 
cap pieces using 6d galvanized finish nails. 

Finish and install the bottom. Cut the bottom panel to 
size from %" -thick exterior-rated plywood. Drill several 1" -dla. 
drainage holes in the panel and set it onto the cleats. The 
bottom panel does not need to be fastened in place. but 
for extra strength, nail It to the cleats and box sides with 
galvanized finish nails. 

Install the cleats to hold the box bottom in place. Screw 
to the inside of the end panels with 112" deck screws. If your 
planter is extremely tall, fasten the cleats higher on the panels 
so you won't need as much soil to fill the box. If doing so, add 
cleats on the side panels as well for extra support. 

Finish the box or boxes with wood sealer-preservative. 
When the finish has dried, line the planter box with landscape 
fabriC, stapling it at the top of the box. Trim off fabric at least 
a couple of inches below the top of the box. Add a 2" layer of 
gravel or stones, then fill with a 50/50 mix of potting soil and 
compost. Tip: Add wheels or casters to your planter boxes 
before filling thern with soil. Be sure to use locking wheels or 
casters with brass or plastic housings. 
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I Hypertufa Planter 

G ardcning magazines and catalogs often feature 
stone or concrete troughs brimming with flowers or 

planted as alpi ne gardens. Many of the pieces pictured 
in magazines are antiques, but others are reproductions 
that merely look weathered and worn. With all the 
interest in them, antique versions have become hard to 
fi nd, and even reproductions are expensive. 

vVith hypertufa, you can c reate inexpensive, 
long-lasting planters that resemble aged stone 

sinks or troughs. Or, if your taste runs morc 
toward contemporary shapes , you can easily create 
morc streamlined pieces. Hypertufa is a versatile 
material, an d the simple construction methods are 
fun to usc. 

You have to plan ahead for this project. It takes 
several weeks fo r hypertufa to cure and several 
more to wash out the al kaline residue enough to use 
the planter. 
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Tools & Materials 
& Cutting List ~ 

Tape measure 

Jigsaw 
Straightcdgc 

Drill 

Hacksaw 
Wheelbarrow or 

mixing trough 
Hammer 

C hisel or paint scraper 
Wire brush 
Propane torch 

12-quart bucket 

2"-thick polystyrcne 

insulation hoard 

3V2" deck screws (40) 

DLiet tape 
Scrap of 4"-dia. 

PVC pipc 

Dust mask 

Gloves 

Portland cement 

Peat moss 

Perlite 

Fiberglass fibers 
Concrete dye 

(optional) 

Plastic tarp 

Scrap 2 x 4 

Eye and ear 

protection 

OUTER FORM INNER FORM 

22" x 31" (I, for floor) 7" x 14" (1, for 'ides) 

II" x 31" (1, fo_, _'id_es-,-) __ 7" x 10" (3, for end, 

II" x 18" (1, for end,) ond center support) 

INNER FORM 

Side 
11 x 32" 
typo 

End 
7 x 10" 

Assembled 

2 x 4" 
PVC pipe 
(to create 
weep holes) 

I How to Build a Hypertufa Planter 

BUILD THE FORMS 
I . Measure, mark, and cut pieces of 2"-thick 

polystyrene insulation board to the dimensions in 
the c utti ng list above, llsi ng a jigsaw. 

2. To construct the outer form, fit an end piece 
between the two side pieces and fasten each joint, 
using three 3 vi" deck screws. Repeat to fasten 
the other end. vVra p duct tape enti rely around 
the form. Place one loop of tape near the top 
and another near the bottom of the form. Set the 
bottom squarely on top of the resulting rectangle, 
and then screw and tape it securely in place. 

3. Construct the inner form, following the 
same method. 

4. Cut two 2" pieces of 4"-dia. PVC pipe, using a 
hacksaw, and set them aside. 

FORM THE FLOOR 
I . Center the pieces of PVC pipe in the floor of the 

outer form and press them into the foam; these 
pipes establish t he planter's weep holes. 

TO construct the forms, fasten the joints with 3)1" deck 
screws; then reinforce them with duct tape. 

(continued) 
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2. Mix the hypertufa, following the di rections on the 
next page. Be sure to wear a dust mask and gloves 
when handling dry cement mix; also wear gloves 
when working with wet cement . 

3. Pack hypertufa onto the floor of the form, pressing 
it down firmly and padung it tightly around the 
pieces of PVC. Continue to add hype rtufa until 
you've created a solid, level, 2"-thick floor. 

BUILD THE WALLS 
Place the inner form within the outer form, centering 
it careful ly. Add hypertufa between the outer and 
inner forms, using a scrap 2 x 4 to tamp it down as 
you go. T'Y to be consistent in the amount of pressure 

Pack hypertufa onto the floor of the form; press it down 
firmly to create a level, 2"-thick floor. 

center the inner form within the oute r fo rm, and then 
tamp hypertufa between the two, forming the walls. 

you use while tamping the hypertufa- the walls of 
the planter need to be strong enough to withstand the 
weight and pressure of soil, moisture, and growing 
plants. Continue adding and tamping the hypertufa 
until it reac hes the top of the forms . 

ALLOW TO DRY & REMOVE THE FORMS 
I. Cover the planter with a plastiC tarp, and let 

it dry for at least 48 hours. If the weather is 
exceptionally warm, remove the tarp and mist 
the planter with water occasionally during the 
curing process. 

2. Remove the tape and screws from the outer form, 
vmrking carefully so the form can be reused, if 
desired. If the walls appear to be dry enough to 
handle without damaging the planter, remove the 
inner forms. If not , let the plante r cure for another 
24 hours , then remove the inner form. 

You may notice that the planter's surface looks 
almost hairy, an effect created by the fibe rglass in the 
hypertufa mixture. Don't be concerned about it at this 
point- the hairy fringe will be removed later. 

COMPLETE THE CURING PROCESS 
I. Many of the stone planters on the market have a 

somewhat rustic appearance. If you like that look, 
this is the time to create it. \t\lorking slowly and 
carefully, use a hammer to round the corners and 
rough up the edges of the planter. 

2. To add texture, gouge grooves on the sides and 
ends of the planter, using a chisel or paint scraper. 

Afte r the pla nter has dried for 48 hours, remove the 
screws and carefully disassemble the forms. 
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Comp lete the agi ng process by brushing the entire 
planter with a wire brush. Be bold wi th these 
agi ng techniques- the more texture you c reate, 
the more time-worn the pl anter will appear to be . 

3. Cover the planter with plastic, and let it cure For 
about a month . Uncover it at least once a week 
and mist it with water to slow down the cur ino ' 

b 

process. Although it's natural to be im patient, don't 
rush this step. T he more slowly the hypertufa cures, 
the stronger and more durable the planter will be. 

4. Unwrap the planter and let it cure outside, 
uncovered, for several wee ks. Period ically wash it 
down with water to remove some of the alkaline 
residu e of the concrete (which wou ld ot herwise 
endanger the plants grown in the planter). 
Adding vinega r to the water speeds this process 
somewhat, but it still takes several weeks. Again, 
thi s step is important, so don't rush it . 

After the planter has cured outside for severa l 
weeks, put it inside, away from any sources of 
moisture, to cure For several more wee ks. 

5. When the p lanter is completely dry, use a propane 
torch to burn off the hairy Fringe on the surface. 
Move the torch qu ic kly, ho lding it in eac h spot 
no more than a second or two . I F pockets of 
moisture remain , they can get so hot that they 
explode. leaving pot hol es in the planter. To avoid 
that problem , make sure the planter is dry before 
you begi n, and work qUickly with the torc h so no 
signiFican t amount of heat builds up. 

Round the edges and corners of the planter With a 
hammer, and gouge it with a chisel or paint scraper. Brush the 
entire planter with a wire brush, and then set it outside to cure. 

Working with Hypertufa ~ 

Hypertufa is wonderfully suited to building garden 
ornaments. There are many recipes available, and 
some are more reliable than others. Below are two of 
the best options. Recipe #1, which contains fiberglass 
fibers, IS ideal for producing lightweight, durable, 
medium-to-Iarge planting containers. Recipe #2, 
which contains sand, IS especially appropriate for 
smaller items and those that must hold water. 

The ingredients for both recipes are widely 
available at home and garden centers. use portland 
cement rather than a prepared cement mix that 
contains gravel (which contributes unnecessary 

weight and gives the finished container a coarse 
texture). In Recipe #1, perlite, a soil lightener, takes 
the place of the aggregate typically found in concrete. 
For Recipe #2, use fine-textured mason's sand-It 
produces a stronger container than coarser grades 

of sand. 
Peat moss naturally includes a range of textures, 

some of which are too coarse for hypertufa. Sifting 
the peat moss through hardware cloth takes care of 
that problem. If you plan to make several hypertufa 
pieces, It'S most efficient to buy a large bale of 
peat moss, sift the entire bale, then store the sifted 
material for use over time. 

The fiberglass fibers in Recipe #1 contribute 
strength to the mixture. This product is available at 
most bUilding centers, but if you have trouble locating 
it, try a concrete or masonry supply center. 

Hypertufa dries to the color of concrete. If you 
prefer another color, simply add a powdered concrete 
dye dUring the miXing process. Tinting products are 
very effective, so start With a small amount and add 
more if necessary. 

RECIPE #1 
2 buckets portland cement 
3 buckets sifted peat moss 
3 buckets perlite 

1 handful of fiberglass fibers 
Powdered cement dye (optional) 

RECIPE #2 
3 buckets portland cement 

3 buckets sand 
3 buckets sifted peat moss 
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I Hypertufa Birdbath 

Birds add color, movement, and music to a garden. 
As if that's not enough to make them vvelcome 

guests, some species eat t heir weight in mosquitoes, 
grubs, and insects daily. The single most im portant 
thing you can do to attract birds is to provide a source 
of water, a fact that puts a birdbath near the top of any 
list of appealing garden ornaments. 

This birdbath is sturdy, inexpensive, and easy to 
build. Bcst of all, its classic lines only improve with 

age. If you place it in a shady spot and encourage 
patches of moss to develop , it will blend into 
the landscape as if it's been part of your garden 
for decades. 

It's made from hypcrtufa- a mixture of portland 
cement, peat moss, and sand or perlite. Working 

with hypertufa is li ke mal.ung mud pies, except that 
it d ries into an attractive substance that holds its 

shape a nd sta nds up to years of LIse. For general 
instructions on working with hypertufa, see page 193. 
For this birdbath, usc Rccipe #2, which crcates a 
watertight formula. 

Since birdbaths need to be cleaned frequently, this 
one is deSigned in sections that are easy to ta ke apart. 
vVhen it's assembled, the sections are held in place 
by interlocking pieces of PVC pipe that keep it from 
being toppled by strong winds or aggressive creatures . 

To help att ract birds to your birdbath , keep 
it clean, refill it with fresh water regularly, and 
place stones or branches in it to provide footing for 
your guests . 

194 • THE COMPLETE GUIDE TO GR EE NHOUSES & GARDEN PROJ ECTS 



Tools & Materials 
& Cutting List ~ 

Tape measure Gloves 

Straightedge Scrap of 2" PVC p ipe, 

Jigsaw at least 6" 
Drill 2" PVC pipe caps (4) 

Hacksaw Portland cement 
Hoe Peat moss 
Trowel Sand 
t' polystyrene Scrap 2 x 4 

insu lation board Shallow p lastic bowl 

Dlict tape Vegetable oil 
3" deck sc rews Eye and ear protection 

PEDESTAL FORM BASIN & BASE FORMS 

7'4" x 12" (1) 15" x SY," (4) 

11%" x 11" (1) 19" x Sy," (4) 

11 Y." x 11'4" (I) 15" xiS" (1) 

Basin 
15x 15x 31h" 

~::-.--~~ 

Pedestal 

2 x 21ft 
PVC pipe 

73/. x 73/. x 22" 

2x2W' 

o 

PVC pipe - 7 ..... ..:<~ 

2"PVC 
pipe cap, typo 

2" PVC 
pipe cap, typo 

I How to Build a 
Hypertufa Birdbath 

BUILD THE FORMS 
I. Following the cutt ing list (be low, left) measure 

and mark dimensions for the forms onto 

polys tyrene insulation . C ut out the p ieces, lls ing 

a jigsaw. 
2 . Construct the form s, supporting the join ts with 

duct tape (see page 191), then securing them wi th 
cleck screws. The goal is to create forms for a 15" 
x I S" x 3Yl" base, a 15 " x 15" x 3!1" basi n , anda 

73,4" x 73,4" x 22" pedestal. 

The mass of the pedestal piece creates qu ite a 

bit of pressure agai nst the w<:tlls of the form when the 

hype rtufa is wet, so you may wa nt to screw together a 
I x 2 co llar to support the form, as shown in Photo 3 . 

O r, you coul d lise strap clamps to rei nforce the form s, 

if necessary. 

POUR THE BASE 
1. Mix the hypertufa, using Recipe #2 (see page 193 

for recipe and instruc tions) . 

2. Mark the cen ter of the form, and the n cente r a 

pipe cap exact ly over the mark, open side down. 

Build forms, using polystyrene insulation board, duct tape, 
and deck screws. 

(continued) 
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Pac k hypertufa into the form , and tamp it down , 
us ing a short piece of 2 x 4. Continue paclGng 
and tamping until the hyp ertu fa is level wi th the 
top of the form . 

3. Rap the surface with the 2 x 4 to e liminate ai r 
bub hIes. Smooth the surface, using a trowel. 
Cover the piece with plas t ic and allow it to cure. 

POUR THE PEDESTAL 
I . Mark the exact cente r of the bottom of the 

pedestal form , and then pl ace the ope n end 
of a PVC pipe ca p on the form, cente red over 
the mark . 

2. Pac k hypertufa in to the form un til it's nearl y leve l 
with the top. Insert a PVC pipe cap at the center 
of the fo rm , ope n side up, so its top edge is flu sh 
wi th the top of the fo rm . Tamp and smooth as 
directed in #3 of Step 2. Cover the piece with 
plas tic and allow it to cure. 

POUR THE BASIN 
I . Mark the center on the bottom of t he form, and 

press the open end of a PVC pipe cap into the 
form, centered over that ma rk. 

__ ---~~--I 

Place the open end of a PVC pipe cap over the exact center 
of the base form. Pack and tamp hypertufa Into the form, 
making sure the end cap stays In place. Add hypertufa until it 
reaches the top of the form. 

2. Pac k the hypertufa into the form in a layer about 
2" thick. 

3. Coat a shallow, gently sloped plast ic bowl with 
vegeta bl e oil, and then press it into the hypertu fa, 
formin g the depression of the basin . Continue 
pac IGng and tamp ing the hypertufa around the 
bowl unti l you've created a smooth, even surface 
th at's level with the top of the form. When the 
hypertufa is set, remove the bowl, cover t he basi n 
with plastic, and le t it cure. 

CONSTRUCT THE BIRDBATH 
I. After the pieces have dried for 48 hours, 

disassemble the fonns and remove the pieces of 
the birdbath . If you like a weathered look, now's 
the time to distress the pieces . Using a hammer 
a nd chisel, knoc k off corners and remove any 
sharp edges . 

2 . Set the pi eces outsid e, cover t hem with a tarp, 
and let the m c ure for several weeks. Every few 
days, rinse the pieces with wate r to re move som e 
of the alkaline residue from the hypertu fa . 

3. Aft er several wee ks, move the pieces back indoors 
and protect them from mois ture. \Al hen you're 

Place a PVC pipe cap over the center of the bottom of the 
pedestal form, and then pack hypertufa Into the form . Embed 
a PVC pipe cap at the top of the pedestal, centered within 
the form. 
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sure the hypertufa is completely dry, paint a coat 
of good quality masonry sealer onto the depression 
of the basin. 

4. Cut two 2W' pi eces of 2" PVC pipe, using a 
hacksaw. Makc surc the cuts arc squarc. 

5. Position the base, and then insert one 2J;2" piece 
of pipe into the pipe cap at the center of the base. 
Align the pi eces and connect the PVC pi pe to the 
cap embedded in the pedestal. 

Place a pvc pipe cap at the exact center of the basin form, 
and then pack a layer of hypertufa Into the form. Use an oiled 
plastic bowl to create a depression in the basin . 

6 . Insert the other 2J;2" piece of pipe in the cap at 
the bottom of the basin. Align this pipe with the 
cap on the top of the pedestal , joining the pieces. 

Insert a 2v," piece of PVC pipe into the cap at the center 
of the base and connect it to the pipe cap in the bottom of the 
pedestal. Insert another 2W' piece of PVC pipe into the cap in 
the basin and connect it to the cap in the pedestal. 

Tip: Attracting Birds to Your Garden ~ 

If you want to attract birds to your garden, remember that 
they have much the same physical needs as humans: 
water, shelter, and food . Include garden features that will 
satisfy these needs-a birdbath, water garden, or fountain 
for water; trees, shrubs, and birdhouses for shelter; 
feeders or edible plants for food . 

You can encourage birds to make a home In 
your garden by choosing plants that appeal to them. 
Hummingbirds are drawn to bright flowers, especially 
red and violet annuals. Other birds are attracted by 
sunflowers, marigolds, asters, and other flowers that 

produce lots of seeds, especially if you let the plants go to 
seed rather than deadheading them. 

Birds are attracted to water at ground level, but 
that puts them in a vulnerable position when predators 
approach. Place water basins two to three feet above 
ground and close enough to shrubs or trees that birds 
have a place to flee if necessary-but not so close that 
predators can hide in them. 

Clean your birdbath thoroughly every few days: 
Remove algae and bird droppings, and wash the basin 
with a solution of vinegar and water. 
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I Copper/Bamboo Border 

Ataue h of copper wi re adds interest and whimsy to 

bamboo garden edgi ng. 

\Nant to call attention to your favorite flowers or 

set aside a section of your garden for herbs or exotic 
tropicals? Adding a support structure is one dramatic 

way to defi ne a garden space . This project com bines 
the natural beauty and st ructure of bamboo with the 

fl owi ng accent: of copper. As a three-part folding form , 
it can be shaped in a variety of ways: as a triangle, as 

a zigzag or as a straight edge borde r. Whichever form 

Tools & Materials ~ 

you c hoose, thc beauty of bamboo and t he rich color 

of copper will create a design reward in your garden. 

You call create any design you wish . but we have 

used a la rge, sp ira l cee-shaped scroll hooked over itself, 
and a small loop-the-Ioop to help hold it in p lace . 

He ights for edgi ng can vary depen ding on the 

he ight of featured pl an ts. An herb garden edging 

would be a smaller height than an edgi ng for 
ta ller perennial plants. Our example is for middle 

range p lants. 

Tubing cutte r 
v\fire cutter 

Tape meas ure 
Pliers 

9 bamboo hoops, 3 separate forms 
16-gauge copper wi re ( 12 ft. ) 

14-gauge coppe r wi re (12 ft.) 
22-gaugc copper wire (7 Ft. ) 

Approx. 18" 

14-gauge 
copper wire 

Approx. 7%" 

,w--- 16·gauge 
copper wire 

Approx.7%" 
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I How to Make a copper/Bamboo Border 
CUT THE BAMBOO SUPPORTS 
Divide the bamboo supports {sold at 1110St garden 
centers} into three groups of three. \;Vork o ne section 
of three supports at one time to form three separate 
panels. Measure 23" from t he top of the center hoop 
and mark both sides of the hoop with a marker. Mark 
the oth er two hoops at 18", Use the tubing cuttcr to 
cut the bamboo to the des ired height. (Usi ng a tu bing 
cutter in stead of a saw will prevent the bamboo from 
sp lintering during the cutt ing process), 

1 

WRAP THE LEGS 
To hold the legs of the hoops parallel, cut a length of 
14-gauge wire about 8 1t longer than the width of the 
hoop . \t\lrap onc end of the wire tightly arou nd one 
hoop leg, about 5" from the hottom of the leg. Pull 
the hoop legs parallel , if necessary, and wrap the other 
end of the wire around the second leg. Repeat for the 
other hoops. 

Cut the bamboo hoops to the desired 
length using your tubing cutter. 

Hold the legs of the hoops parallel by 
wrapping wire around each side. 

(continued) 
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FORM THE HINGES 
011 a flat surface lille up the three hoops with the 
tallest hoop in the middle. Cut Four pieces of 16-gauge 
wire to 14", iVlake the hinges to join eac h section by 
wrap ping the wi re around one hoop leg twice, then 
around both of the legs. Usc a pliers to flatten the wife 

en ds against the bamboo. Repeat to form two hinges 
0 11 each side. 

MAKE THE SCROLL SPIRALS 
To make the cee-s haped scroll spi ral, cut a length of 
14-gauge wire that is six times the length of the space 

4 

between the hoop legs . Mark it to divide it into % an d 
Y3 sections. \"'rap the ~ section arollnd a I Y2 11 dowel 
or pipe. Remove from the form. \ t\1rap the Y3 section 
around the same form, but in the opposite direction 
to create a C scroll . Usc a pliers to twist the wire 
ends into slightly smaller ci rcles. Gently expand the 
remaining c ircl es to form a C scroll that fits insi de the 
hoop. C reate matching or slightly different scrolls for 
the remaining two hoops. Loop the smaller side of the 
scroll over the larger side so they interlock. Position 
the scrolls within the hoops an d attach to the hoops by 
wrappi ng with 12" of 22-gauge wire. 

Create the hinges between the smaller 
side hoops and the middle hoop by 
wrapping wire around one leg to secure 
them, then around both legs to create 
the joint 

Make the large cee-shaped scroils 
by first wrapping both ends of the wire 
around a round form, then gradually 
expanding the circles to create the scroll. 
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ADD DECORATIVE PIECES 
C ut a length of 16-gauge wi re that is about twice 
as long as the spa ce between th e hoop legs. W rap 

t he m iddle of the wire around a 2" dowel or 

pipe. Re move from the pi pe a nd c rimp the ci rcle 
to give i t a pea ked top. Loop this ci rcle aroun d 

th e lower edge of the cec+scroll. \A/rap th e wire 
e nds aro und the hoop legs. C ut off excess wire 
if necessary. 

C onstruct the next two bamboo section s as the 
fi rst section . Join the three pane ls together wit h hinges 
if desired. Insta ll in the garden and enjoy. 

Make the decorative loop. then slide it 
over the bottom of the C scroll and wrap 
the ends around the hoop legs. 

Make several pieces to create a border 
around a larger garden. 
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I Copper Lantern 

Night or day, this lantern and stand will delight 

visitors to your garden. 

Candles instantly create a rom ant ic atmosphere, 

pe rhaps because they cast a soft, warm glow that's 
flatte ring to both people and places. Low-voltage 

lights illuminate many gardens, but even the most 

sophist icated ligh ting systems ca n't duplicate the 
mood that can dles create. Some occasions and 
ci rcumstances call for cand lelight , even in the garden. 

By combining a handful of copper plumbing 

supplies and a few other inexpensive materials, YOLI can 
create a garden lante rn that en hances your garden by day 

as well as by night. Reshaped copper pipe straps form a 

support system for the top and bottom of the lantern ; a 

ring of silicone cau lk provides a hu ffer to keep the glass 

hurricane globe from tipping or rattling; a brass machine 
screw secures the candle to the frame; a threaded brass 

rod connects the frame to the hanging arch. 

Before you go shopping for a candle or hurricane 

globe, check the dim ensions in the diagram on the 

next page. Be sure the globe you select is proportional 
to the lantern an d leaves enough clearance fo r you to 

light the candle with a long match. Note, Although the 
sturdy frmnework aw;/ hurricane globe of this lalltern 
shelter the em idle, as with ally opell flame, it should "/lot 
be left unattended while burning. 

I How to Build a Copper Lantern 

CUT & FIT COPPER PIPE 
Measure and mark the copper pipe, following 

the cutti ng list. Cut the copper pipe, using a 

tub ing cutter. 
Dry-fit the pieces of the frame, top, and base, 

followi ng the di agram on page 203 . If you have trouble 

gett ing the pieces to stay in place as you work, tape 
down eac h tee, wh ic h will hold the base steady, When 

all the connections fit properly, disassemble t he frame 

connect copper pipes, elbows, and tees to form the base 
of the frame, and then add the legs and top. 

an d rebu ild it , soldering the joints as you go (see 
sidebar, page 205 ), 

ATTACH THE PIPES 
Center one !t2!1 copper pipe strap along each side of 
the top and each side of the bottom of the frame, 

\tVrap one side of eac h strap aroun d the pipe and 

extend the other end toward the center of the frame. 

Later, these extensions wi ll support the base and top. 

2 

Bend pipe straps around the Sides of the frame, positioning 
them to support the covers on the base and top of the lantern. 
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Copper Lantern 

Tools & Materials 
Tape measure 
Tubing cutter 
Propane torch 

Flux brush 

Aviation snips 

Drill 

y," copper pipe ( 10ft. ) 

Yo" copper 90° elbows (8) 

Y/ copper tees (16) 
Sheet of thin copper, at Icast 16" square 

Yo" copper pipe straps (8) 
#6-32 x %" brass mac hine screws (8 ) 
#6-32 brass mach ine screw nuts (9 ) 

#6-32 x 2Y2 11 mac hine screw 
Ylt th readed brass rod, I III long 

N uts to fit threaded rod (3) 

Acorn nut to fit th readed rod 
%" flexible copper tubi ng, lOOn long 

Plywood , 20" x 20" 

#4 rebar, 30" long (2) 

Candle 

H urricane globe 

Flux 

Emery cloth 

Silicone caul k 

Petroleum jelly 

Duct tape 
Eye and car protection 
\Nark gloves 

Cutting List 
'h" COPPER QUANTITY PIPE LENGTH 

8 14" 

8 2W 

16 I" 

lh. X 1" copper tube typo "'-- f? c:J CUJ c::::::J c;r c:J c;) 

~ % x 2Y2" copper 0 

Tee typo 

Acorn nut/. 

1.18 X 11" threaded brass rod 

#6-32 machine s crew typo 

~-----

#6- 32 x 2%" 
machine screw 

• 

[? tube typ. I{I r ~ 
I{I o 90' elbow typ. 0 

(2('=8=8=09 
TOP & BASE DETAIL 

Copper sheet typo 

1h X 14" copper 
tube (typ.) 

Silicone caulk 
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MAKE THE BASE 
Measure the insi de d imensions of the base of the 
frame, and then mark and cut a sheet of copper to 
match , using aviation snips. Position the base so the 
straps sup port the edges, and mark the locations of 
the pipe strap hol es . Drill a hole through the cover at 

each of these marks, as well as at the exact center of 
the cover. 

Center the globe over the hole in t he middle of 

the base, draw a pencil linc just outside the lip, then 
remove the globe. To form a buffer for the globe, run 

a bead of silicone caul k around this ci rcle, just insi de 
the line. While the caul k sets up, apply petroleum 

jelly to the lip of the globe and usc it to make an 

impression in the bead of caulk . 
\Marking lip from the bottom , attach the base 

cover to the frame, threading #6-32 x %" machine 
sc rews through the pipe straps and the sheet of cop per 
and secu ring them with machine screw nuts. 

ADD THE CANDLE 
Run a #6-32 x 2y'/ machine screw through the hole in 
the center of the base cover and secure it with a nut. 
Thread the candle onto the screw, and thcn position 
the hurricane globe over the candle. 

Cut a piece of sheet copper for the base cover and secure 
it to the pipe straps, using machine screws and nuts. Add a 
circle of silicone caulk to buffer the lantern's globe. 

Run a 2'1>" machine screw through the center of the base 
cover and secure It with a nut. Thread a candle onto the screw, 
and then settle the hurricane globe into place. 

Run a piece of threaded brass rod through the center of 
the top and secure it with one nut above and one below the 
sheet of copper. 

MAKE THE COVER 
Measure the insi de dimensions of the top of the 
frame, and then mark a sheet of copper to match. Cut 
the sheet, llsing aviation snips . Position the top cover 
an d mark the locations of the pipe strap holes. Drill 
a hole at eac h mark as well as at the exact center of 
the covcr. 
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Worki ng from the top down, secure the top cover 
to the fram e, again using #6- 32 x %" machine screws 
and mac hine screw nuts. 

Insert the threaded rod through the hole in the 
cente r of t he top, and sec ure it wi th one nu t be low 
and one above . 

ADD THE HANGING ROD 
C ut a J 00" long piece of %" fl exible copper tub ing. 
M ark the center, and dril l a Ys" hole all the way 
through the tubing. 

Cut a plywood circle 20" in diameter and bend 
the sides of the tubing down around the ci rcle, 
formin g a smooth arch. 

Press the legs of the arch into the ground to mark 
the leg positions. At each mark, drive ct 30" piece of #4 
rebar about 18" into the ground. Slide the legs of the 
arch over the rebar and press down to seat the copper 
firmly into the ground . Screw a nut onto the hanging rod, 
and then insert the rod into the hole at the center of the 
arch. Thread an acorn nut onto the rod and tighten it. 

Variation: Shepherd's Hook ~ 

Tools & Materials 
\1" flexible copper tubing 
\1" copper pipe 
1-2" copper end cap ( I ) 

W' coppe r couple r 
W' copper el bow 
J6-gauge copper wire 

Cut an 18" piece of )1;" flexible copper tubing and a 
Hoot piece of W' rigid copper pipe. Form the flexible 
copper into a curlicue as shown; solder an end cap onto 
one end and a coupler onto the other. Solder the coupler 
to the copper pipe, using an elbow, to form a hook. Plant 
the completed hook in the soil of a large potted plant. 

Add a nut to the top of the hanging rod; slide it through the 
hole in the supporting arch . Secure the rod with an acorn nut. 

Fine sand 
6-s trand twisted copper 

wire (2 ft. ) 

Vot ive candle 
Chandelicr globe 

Untwist the first 10" of a 24" piece of twisted copper wire. 
Shape the individual strands around a round 6" chandelier 
globe; use one strand to band a pigtail at the bottom of the 
globe. Curl the tails around a dowel, then bend them into 
a pleaSing arrangement. Wrap a piece of 16·gauge copper 
wire around the lip of the globe to cradle it within the wires. 
Form a loop at the opposite end of the twisted wire; untwist 
and shape the first 4 or 5" of each strand. Add sand and a 
votive candle, then hang the lantern from the hook. 
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I Cedar Garden Bench 

Casual scating is a welcome addition to any outdoor 
setting. This lovely garden bench sits comfortably 

around the borders of any porch, patio, or deck. With 
a compact footp rint , it creates a pleasant resting spot 
for up to three adults without taking up a lot of space. 
Station it near YOUT home's rear entry for a cOllvenient 

place to remove shoes o r set down grocery bags while 
you unlock the door. 

Tools & Materials ~ 

( I ) 2 x 8" x 6 ft. cedar 
(4) 2 x 2" x 10 ft. cedar 
(I ) 2 x 4" x 6 ft. cedar 
( I) 2 x 6" x 10 ft . cedar 
( I ) 2 x 2" x 6 ft . cedar 

( I ) I x 4" x 12 ft . cedar 
Deck screws (1 WI, 2\12" ) 
Moisture-resistant glue 
\-\Ioocl scaler or stain 
Drill 

The straightforward, slatted design of this benc h 
len ds itself to accessorizing. Station a ru stic cedar 
pla nter next to the bench for a lovely effect. Or, add 
a framed lattice trellis to one side of the bench to cut 
down 011 wind and direct sun. You can apply exterior 
stain or a clear wood sealer with UV protectant to 
keep the bench loolGng fres h and new. Or, leave it 
un fi nished and let it weather naturally to a silvery hue. 

Tape measure 
Hammer 
Saw 
Flexible ruler 

Jigsaw 

San dpape r 
Mineral spirits 
Eye and car protection 
\Vork gloves 

Graceful lines and trestle construction make this bench a charm ing furn ishing for any garden as well as porches, patiOS, 
and decks. 
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Cedar Garden Bench 

l 3"~ 
E 

C 3"~ 

B 

A 

B 

A 

Cutting List 
KEY PART DIMENSION pcs. MATERIAL 

A leg h,lf lVl x7 1f4 x14 W 4 Cedar 

B CI"t ~ x3 V2 x16· B Cedar 

c Broce lVox IV, x 16" 3 Cedar 

D Tresrle ]111 x 3112 x 60· Cedar 

E Apron lVl x 5112 x 60· 2 Cedar 

F SI,t lV, x IV, x 60" B Cedar 
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I Cedar Garden Bench 
BUILD THE BASE 
Cut the leg halves, cleats, and trestle to length. 
Sandwich one leg half between two cleats so the 
cleats are flush with the top and the outside edge 
of the leg half. Then , join the parts by driving four 

I jh" deck screws through each cleat and into the leg 
half. Assemble two more cleats with a leg half in the 

same fas hion. 

Stand the two assemblies on thei r sides, with the 
open ends of the cleats pointing upward. Arrange the 
assemblies so they arc roughly 4 feet apart . Set the 
trestle onto the inner edges of the leg halves, pressed 
flus h against the bottoms of the cleats. Adjust the 
position of the assemblies so the trestle overhangs the 
leg half by I Y,!" at each end. Fasten the trestle to each 

leg half with gl ue and 2 Y.!" deck screws (photo I ). 
Attach another pai r of cleats to each leg half 

directly below the first pair, positioned so eac h cleat is 
snug against the bottom of the trestle. Slide the other 
leg half between the cleats, keeping the top edge flush 

with the upper cleats. Join the leg ha lves with the cleats 

using glue and 2 Y.!" deck screws (photo 2). Cut the 

braces to length. Fasten one brace to the inner top cleat 
on each leg assembly, so the tops are flush (photo 3). 

MAKE THE APRONS 
Cut the aprons to length. Layout the arc profile onto 
one apron, starting 3 II from each end. The peak of the 

arc h, located over the midpoint of the apron , should 
be 1!.1" up from the bottom edge. Draw a smooth, 
even arc by driving a casing nail at the peak of the 
arc and at each of the starting poi nts. Slip a flexible 
ruler or strip of thin plywood or hardboard behind the 
nails at the starting points and in front of the nail at 
the peak to create a smooth arc. Then, trace along 
the insi de of the ruler to make a cutting line (photo 
4). Cut along the line wit h a jigsaw and sand the cut 
smooth. Trace the profile of the arc onto the other 
apron and make the c ut. Sand the cuts smooth. 

Cut the slats to length . Attac h a slat to the top 

inside edge of each apron with glue and deck screws 
(photo 5). 

Attach the trestle to the legs, 
making sure it is positioned correctly 
against the top cleat bottoms. 

Attach the remaining leg half to the 
cleats on both ends, sandwiching the 
trestle on all sides. 

Attach the outer brace for the seat 
slats directly to the Inside faces of 
the cleats. 
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Mark the profile cuts on the aprons. Use a flexible ruler 
pinned between casing nails to trace a smooth arc. 

INSTALL THE APRONS & SLATS 
Apply gl ue at each end on the bottom sides of the 
attached slats. Flip the leg a nd trestle assembly and 
pos it ion it flush with the aprons so that it rests 011 the 
glue of the two slatted botto ms. Th e ap ron s should 
extend I y," beyon d the legs at eac h end of the benc h. 
Drive 2 W' dec k screws through the braces and il1 to 

both sla ts . 
Position the middle brace between the aprons, 

centered end-ta -end 011 the project. Fasten it to the 
two side sla ts wi th deck screws . Posi tion the six 
re ma ining s lats on the braces using Yl"-t hick spacers 
to create eq ual gaps between them. Attach the sla ts 
with glue and drive 2 \.1" deck screws up through the 
braces and into each slat (photo 6). 

APPLY FINISHING TOUCHES 
Sand the slats smooth with progressively finer 
sandpaper, up to I 50-gri t. \t\fipc away the sanding 
residue with a rag d ipped in mineral spirits. Let the 
bench dry. Apply a finish of your choice- a clear wood 
sealer protects the cedar without altering the color. 

Attach a 2 x 2 slat to the top inside edge of each apron 
using 2W' deck screws and glue. 

Attach the seat slats with glue and 211" deck screws. Insert 
y," -th ick spacers to set gaps between the slats. 
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I Tiled Garden Bench 

Unique materials make for un ique outdoor 

carpentry projects. On th is creative garden benc h, 
an assortment of ceramic tiles and accent: tiles arc 

set onto the benc h top and produce quite an impact. 

In fact, those accents and a few dozen 4 x 4 11 tiles 
transform a plain cedar bench into a special garden 

ornament. And you can easily accomplish the whole 
project over one weekend. 

[n addition to the standard carpentry tools, you 

Ileed some specialized but inexpensive tile setting 

tools. A notched trowel, grout float , and sponge are 
necessary for setting the tiles . Snap-style tile cutters 

afC fairly inexpensive but don 't do a very good job 

Tools & Materials ~ 

(2) 2 x 4" x 10 ft. cedar 

( I ) 2 x 6" x 8 ft. cedar 
( I) 4 x 4" x 8 ft. cedar 

( I ) l4 x 4" x 4 ft. exterior 

plywood 
(J) Y:! x 3" x 5 ft. 

cement board 

Plastic sheeting 

Deck screws (2", 3") 
1 14" cementboard screws 

Clear wood sealer 

Field and accent tiles 

T hinset mortar 

Tile spacers 

cutting floor tiles like the olles used in this project. 
You'll have much better luck with a wet saw. \Vet 

saws are morc expensive than snap cutters, though 

they have become more affordable in recent years. 

They are readily available from rental centers and tile 

retailers. Because you will be charged an hourly rate 

(or by half-days in some cases), have all of your tiles 
premarked for cutting so you can get right to work 

once you get the wet saw home. If you have never set 

tile before or feel at all unsure of your sIGlls, many 
home centers and tile retailers offer free classes on 

tiling techniques. 

Grout 

Grout sealer 
Circular saw 

Tape measure 

Drill 

Sandpaper 

Wood sealer 

Masking tape 

Notched trowel 

Grout Aoat 

Sponge 
Eye and ear protection 

\Nork gloves 

A ceramic tile arrangement creates a decorative bench top that stands up well to the elements. 
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Tiled Garden Bench 

A 

Grout 
-"""'_--B 

Tile 

E 

F 

B 

G 

Cutting List 
KEY PART DIMENSION PCS. MATERIAL KEY PART DIMENSION PCS. MATERIAL 

A Sides lYz x 3V2 x 51" Cedor E Stretchers l%x3%x 16" 3 Cedor 

B Ends l Y2 x 3Y2 x 16" Cedor F Braces l Y2 x5%x16" 4 Cedor 

C Subbase 3Ax 15x48" Ext. plywood G legs 3V, x 3'/, x 13" 4 Cedor 

D Underlayment V, x1Sx48" Cementbaord 
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I Tiled Garden Bench 

BUILD THE FRAME 
Cut two sides and two ends, then position the enels 
between the sides so the edges arc fl ush . Make SLlre 

the frame is square. Drill YH "-d ia. pilot holes through 
the sides and into the ends and then drive 3" screws 

t hrough the pilot holes. 

Cut three stretc hers. Mark the sides 4 Y2 !! from 
the in side of eac h end . Using I Y/ blocks as spacers 
beneath the stre tche rs, position each stretcher and 
make sure they're all level. Drill pilot holes an d fasten 

t he stretchers to the sides wit h 3" screws (photo I ). 

MAKE THE TILE BASE 
Cut the subbase from .y," exterior-grade plywood. 
Cut t he t il e underlayment from cementboard. Stap le 

plastic sheeting over the plywood, d raping it over the 
edges. Lay the cementboard rough-side up on the 
plywood and attach it with I W' cementboa rd screws 
driven every 6", Make sure the screw heads arc flus h 
with or slightly below the surface . Position the bench 

Assemble the frame. Use 11\" blocks to support the 
stretchers. Drill pilot holes and fasten the stretchers to the 
sides with 3" deck screws. 

Position each leg between a set of braces and against the 
sides of the bench frame. Drill pilot holes through each brace 
and attach the leg to the braces. 

frame upside down on the underside of the su bbase 
an d attach it with 2" deck screws d riven through the 
stretchers and into the plywood (photo 2). 

BUILD THE LEGS 
The braces are angled to be more aesthetically 
pleasing. C ut four braces from a cedar 2 x 6. Mark the 
angle on each e nd of each brace by measuring down 
I V2" From the top edge and I V2" along the bottom edge. 
Draw a line hetween the two points an d cut along that 
line llsing a ci rcular saw. 

On eac h brace, measure down 3;4" from the top 
edge and draw a reference line across the stretc her 
for the screw positions . Drill W'-dia. pilot holes along 
the reference line. Position a brace on eac h side of the 
end stretchers and fasten with 3" deck screws driven 
through the braces and into the st retchers. 

C ut four 13" legs from a 4 x 4. Pos ition each 
leg between a set of braces and against the sides 
of the bench frame. Dril l p i lot holes through each 

Position the frame over the subbase and fasten It by driving 
2" deck screws through the stretchers and into the plywood. 
Also drive some screws down through the cementboard 
underlayment and plywood and into the stretchers. 

Dry-fit the field tiles uSing tile spacers to set consistent 
gaps. Set the accent tiles In place and mark the field tiles 
for cutting. 
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brace and attach the leg to the braces by driving 311 

screws through the braces and into the leg (photo 3). 
Repeat the process for each leg. Sand all surfaces with 
I 50-grit sandpaper, then sea l all wood surFaces wit h 
clear wood sealer. 

SET THE TILE 
Ficld tiles are the main tiles in any given design . In 
this project, square Field tiles are cut to fit around Four 
decorative picture tiles and bright blue accent tiles . 
Snap perpendicular reference lines to mark the center 
of the length and width of the bench. Beginning at 
the cen ter of the bench, dIy-fit the fiel d tiles using 
tile spacers to set consistent gaps. Set the accent tiles 
in place and mark the fie ld tile for cutting (photo 4). 
C ut the tiles as necessary and conti nue dry-fitting the 
benc h top, including the accent and border tiles. 

Mix the thin set mortar, starting with the dry 
powder an d gradually adding water. Stir the mixture to 
achieve a creamy consistency. The mortar should be 
wet e nough to stick to the tiles and the cementboard, 
but stiff enough to hold thc ridges made when appl ied 
with the notc hed trowel. Remove the tiles from t he 

Apply a setting bed of thinset mortar onto the cementboard 
using a notched trowel. 

bench and apply thinset mortar over the cementboard 
using a notched trowel (photo 5). Apply only as much 
mortar as you can use in ten minutes. 

Set the tile into the thinset mortar using a slight 
twisting motion as you press clown. Do not press too 
hard-the goal is to seat the tile, not to displace the 
mortar. Continue adding thinset and sett ing the tiles 
until the bench top is covered (photo 6). Remove the 
tile spacers using a needlenose pliers, and allow the 
mortar to set up and dry. 

GROUT THE TILE 
Crout Ails the gaps between the tiles. Apply masking 
tape around the wood frame to prevent the grout 
from staining the wood. Mi.....: the grout and latex grout 
additive according to package instructions. Use a grout 
float to force the grout into the joints surrounding the 
ti le, holding the Roat at an angle (photo 7). Do not apply 
grout to the joint between the tile and the wood frame. 

Wipe the excess grout from the tiles with a damp 
sponge. Rinse the sponge between eac h wipe. \ t\fhen the 
grout has dried slightly, polish the tiles with a clean, dry 
cloth to remove the slight haze of grout. Seal the grout. 

Set the tiles into the thinset mortar using a slight twisting 
motion as you press down. 

Mix a batch of grout and use a grout 
float to force It into the joints between 
tIles. Buff off the excess once the grout 
sets up. 
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I Mini Garden Shed 

Whe ther you arc working in a garden or on a 

con struc tion s ite, get ting the job done is always 

morc e ffi c ient whe n yo ur too ls are close at hand . 

O ffer ing just the right amoun t of on-demand storage, 

thi s mini gard en shed can hand le all of your gardening 

hand tools but with a footprint that keeps costs and 
labor low. 

The m ini shed base is buil t on two 2 x 8 fron t 

and bac k rai ls that raise the shed off the ground. T he 
rai ls can also act as runn ers, making it possib le to 

drag the shed like a sled after it is buil t . T he exterior 
is clad wi th vertical-board-s tyle fi ber-cement siding. 

Thi s type of siding not on ly stands up we ll to the 
weather, but it is a lso very stable and resists rotting 

and warping. It also com es preprim ed and ready 

for painting. Fiber-cement siding is not intended 

to be in con stant contact wi th mois ture, so the 

manufacturer recommends install ing it at least 6" 

above the ground. You can paint the trim and si ding 

any co lor you like. You might choose to coordinate 
the colors to matc h yo ur house, or you might prefer a 

un iqu e color sc heme so that the s hed stands out as a 

garde n feature. 

Th e roo f is made with corrugated fi berglass 
roof panels. T hese panels are easy to in stall and arc 

available in a varie ty of colors, in c luding clear, whi ch 

will let more light into the shed. An alternative to the 

pane ls is to attac h plywood sheathing and then attac h 

any roofing mate rial you like ove r the sheat hin g. These 
plans show how to bu i ld the basic shed, but you can 
c ustomize the in terior w ith hanging hooks and she lves 

to suit your needs. 

Working with Fiber-cement Siding ~ 

Fiber-cement siding IS sold In y.," -

thick, 4 x 8-f!. sheets at many home 
centers. There are specially designed 

shearing tools that contractors use to 
cut this material, but you can also cut 
it by scoring it With a utility knife and 
snapping it-just like cement tile backer 
board or drywall board. You can also 
cut cementboard with a circular saw, 
but you must take special precautions. 
Cementboard contains silica . Silica 
dust is a respiratory hazard . If you 
choose to cut it with a power saw, then 
minimize your dust exposure by using 
a manufacturer-designated saw blade 
designed to create less fine dust and 
by wearing a NIOSH/MSHA-approved 
respirator With a rating of N95 or better. 
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This scaled-down garden shed IS just small enough to be transportable. Locate it near gardens or remote areas of your yard 
where on-demand tool storage is useful. 
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Tools, Materials & Cutting List 

(2) 24"-wide x 8 ft. 2" galvan ized finis h nails I Od common nails Framing square 

roof panels 16d common nails Power miter saw Jigsaw with fi ne tooth blade 
Large utility or III neoprene gasket screws Hammer Finish ing tools 

gate handle Excavation tools Clamps Exterior-grade latex paint 

Exterior-rated screws Compactable gravel Drill with bits (4) Door hinges 
( I V2 11, 2 Y2 11

) Level Utility knife Eye and ear protection 
1 Y2" siding nails Circular saw Straightedge \t\1ork gloves 

KEY PART DIMENSION PCS. MAT. KEY PART DIMENSION PCS. MAT. 

Lumber W lide panels % x 30l/1 x 74W 2 liding 

A Front/bock bose rails l V2 x7~ x55" 2 Treated pine X Bock panel Y., 48 x 79" liding 

B Bose crosspieces 1 VI x 31/1 x 27" 4 Treated pine Y Door panel 0/4 x 29 3/4 x 74~ Ext. plywood 

c Bose plortorm %x 30 x55- Ext. plywood Z Front (orner trim 3f4 x 31/) x 85" 2 IPF 

D Front/bock plates ] lh x3 V1 X48" 2 IPF AA Front top trim % x 31/ ) )( SOW IPF 

E Front studs 11/1 x3Vlx 81" 4 IPF BB Side casing % x 11/1 x 81W 2 IPF 

F Door header 1 y" 3Y, x 30" IPF CC Top casing % x 11/1 X 30· IPF 

G Bock studs 1V1 X3 V1 X7S" 4 IPF DD Bottom cosing 0/4 x 21/1 X 30" IPF 

H lide boltom plate 1 VI x 3Vl X 30" 2 IPF EE Trim rail (norrow) %x11/1 x16W 3 IrF 

Top plo le 1V1X 3V1 XSS" 2 IPF FF Trim roil (wide) 0/4 x 31/1 X 16Vl" IPF 

J lide front stud 1Vl x3 Vl x81" 2 IPF GG lide trim % x 21/1 X 27" 2 IPF 

K lide middle stud 1Vl x3 VJ x71" 2 IPF HH lide trim 0/4 x 21/1 X 27W 2 IPF 

L lide bock slud' 1 VI x 3Vl X 7SI/." 2 IPF II lide corner trim (long) % x 1% X 85 '/4" 2 IPF 

M Side crosspiece ]Ill x 3Vl x 27" 2 IPF JJ lide corner trim (short) 0/4 x 1% x 79W 2 IPF 

N Door rail (narrow) % x 31/1 x 29W IPF KK lide trim (wide) 0/4 x 31/) x 27" 2 IPF 

0 Door roil (wide) %xSl/l X23" 2 IPF LL Side trim (narrow) % x 11/1 x 69" 2 IPF 

P Door stiles 0/4 x 31/1 x 71" 2 IPF MM Bock corner trim %x31/1X79" 2 IPF 

a Rafters 1Vl x 3Vl x 44" 4 IPF NN Bock trim (wide ) % x 31/1 X SOW 2 IPF 

R Outside 1V1 X3 V1 X1SI/." 4 IPF 00 Bock trim (norrowl 0/4 x 11/1 X 72" 2 IPF 

rafter blocking ' PP Side windows y" 10 x 28" 2 Acrylic 

S Inside 1Vl x3 V1 X180// 2 IPF Roof 

rafter blocking' 00 Purlins 1Vl x ]l/lx61W 5 

Siding & Trim 
RR (orrugoled 61 Y," l 5 

T Front left panel %x 20x8S" liding closure strips 

U Front top panel V. x 71/1 X 30" liding SS (orrugoled 24 x 46" 3 
V Fronl right panel V4 X 5 x 85" liding roof panels 

¥Not showll 
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Mini Garden Shed 
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I How to Build a Mini Garden Shed 

BUILD THE BASE 
Even though moving it is possible, this s hed is rather 
heavy and will require several people or a ve hicle 
to drag it if you build it in your workshop or garage. 
\;Vhcn possible, determ ine where you want the shed 
loca ted and bu il d it in place. Leve[ a 3 x 5-ft area of 

ground . The shed base is m ade of treated [umber, so 

you can place it directly on the ground . If YO Ll desire a 
harde r, morc sol id foundation, dig down 6" and fill the 
area with tamped compactable gravel. 

Cut the front and back base rails and base 

crosspieces to length. Place the base parts lIp side ~ 

down 011 a flat surface and attach the crosspieces 
to the rail s with 2 ~2 " deck screws . \t\1orking with the 
parts upside-down makes it casy to align the top edges 
flush. C ut the hase platform to size. Flip the base 

frame over and attach the base platform (fullctionally, 

the floor) with I V/ screws. Set and level the base in 
position where the shed will be bui lt. 

FRAME THE SHED 
Cut the front wall fram ing members to size, 
inclu ding the top and bottom pl ates, the front studs, 

and the door heade r. Layout the front wall on a 

flat section of ground , such as a driveway or garage 
f loor. Join the wall framing components with l 6d 
common nail s (photo I ). Th e n , c ut the back-wall 

top an d bottom plates an d stu ds to [ength. Layout 

the hack wa ll on flat ground and assemble the hack 

wall frame. 
Cut both s idewall top and bottom plates to le ngth , 

an d then cut the studs and crosspiece. Miter-cut 
the ends of the top p late to 10' . M iter-cut the top of 

the front and back studs at 10° as well. Layo ut and 
assemble the side walls on the ground. Pl ace one of 
the side walls on the base platform. A[ign the outside 

edge of the wall so it is flush wi th the outside edge of 

the base p la tform. Get a helper to ho ld the wall plumb 

wh ile yo u position the back wa[1. If you're working 

a[one, attac h a brace to the side of the wal l and the 

pla tform to hold the wal l plumb (photo 2) . 

Place the back wall on the platform and attach it 

to the side wall with 2v," deck screws (photo 3). Align 

the outside edge of the bac k wa ll with the edge of the 

platfo rm . Pl ace the front wall on the platform and 

attac h it to the side wall with 2 1;1" screws . Place the 

Build the wa ll fra mes. For the front 
wall, attach the plates to the outside 
studs first and then attach the inside 
studs uSing the door header as a spacer 
to position the Inside studs. 

Raise the walls. Use a scrap of wood 
as a brace to keep the wall plumb. 
Attach the brace to the side-wall frame 
and to the base platform once you have 
established that the wall IS plumb. 

Fasten the wa ll frames. Attach the 
shed walls to one another and to the 
base platform with 2v," screws. Use a 
square and level to check that the walls 
are plumb and square. 
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Make the rafters. Cut the work pieces 
to length, then layout and cut a 
blrdsmouth notch in the bottom of the 
two inside rafters. These notches will 
keep the tops of the inside rafters in 
line with the outside rafters. The ends 
should be plumb-cut at 10". 

Install rafter blocking. Some of the 
rafter blocking must be attached to 
the rafters by toe-screwing (driving 
screws at an angle). If you own a 
pocket screw jig you can use it to drill 
angled clearance holes for the deck 
screw heads. 

Install the roofing. Attach the 
corrugated roof panels with 1" 
neoprene gasket screws (sometimes 
called pole barn screws) driven through 
the panels at closure strip locations. Drill 
slightly oversized pilot holes for each 
screw and do not overdrive screws-it 
will compress the closure strips or even 
cause the panels to crack. 

second side wall on the platform and attac h it to the 
front and back walls with 2V2" screws. 

Cut the rafters to length, then miter~cut each end 
to 10° for making a plumb cut (this way the rafte r 

ends will be perpendicular to the ground). A notch, 

referred to as a "bird smouth ," must be cut into the 

bottom edge of the inside rafters so the tops of these 
rafters align with the outside rafter tops while resting 

sol idly on the wal l top plates. Mark the b irdsmouth 

on the insi de rafters (sec Diagram, page 217) and 
cut them out with a jigsaw (photo 4) . Cut the rafter 

blocki ng to length ; these parts fit be tween the rafte rs 

at the front and back of the shed to close off the area 

abovc the top plates. Attach the rafters to the rafter 

blocking and to the top plates . Use the blocking as 

spacers to positio n the rafters and then drive 2 V2 11 

screws up through the top plates and into the rafters. 
Then , drive 2 Y2 !1 sc rews through the rafters and into 

the blocking (photo 5). Toe-screw any rafter blocking 

that you can't access to fasten through a rafte r. Fi na lly, 

cut the door rails and stiles to length. Attac h the rails 

to the stiles with 2 1/2 11 screws. 

INSTALL THE ROOFING 
This shed feat ures 241!-wide corrugated roofing 

panels . The panels a re installed over wood or 

foam closure st rips that a re attached to the tops of 

2 x 2 purlins running perpendicular to the rafters. 

Posit ion the purl ins so t he e nd ones are flush with 

the ends of the rafters and the inn er ones are evenl y 
spaced . T he overhang beyond the rafters should be 

equal on the purlin end s. 
C ut five 6J 1;21!-long closure strips. [f the closure 

stri ps are wood, drill cou ntersunk pilot holes through 

the c losu re strips an d attach them to the purlins with 

I WI screws . Some closure st rips are made of foam 

with a self-adhesive backing. Simply peel off the paper 

backing and press them in place . [f you are installing 
foam strips that do not have adhesive backing. tac k 

them down with a few pieces of double-sided carpet 

tape so they don't shi ft a round. 

Cut three 44 11 -long pieces of corrugated roofing 
panel. Use a jigsaw with a fi ne-tooth blade or a 

circular saw with a fine-tooth plywood blade to 

cut fibe rglass or plastic panels. Clamp the panels 
(continued) 

Cardell Projects . 219 



8 

Cut the wall panels. Use a utility knife 
to score the fiber-cement panel along 
a straightedge. Place a board under the 
scored line and then press down on the 
panel to break the panel as you would 
with drywall. 

Attach siding panels. Attach the 
fiber-cement Siding with 1 y," siding 
nails driven through pilot holes. Space 
the nails 8 to 12" apart. Drive the nails 
a minimum %" away from the panel 
edges and 2" from the corners. 

Cut the acrylic window material 
to size. One way to accomplish thiS is 
to sandwich the acrylic between two 
sheets of scrap plywood and cut all 
three layers at once with a circular saw 
(straight cuts) or jigsaw. 

togeth er be tween sc rap board s to min imize vibra tion 
while they're bei ng cut (but don't clamp down so 
hard that YOLI damage the panels), Posi t ion the panels 
over the closure strips, overlapp ing roughly 4" of 
eac h pane l and leaving a ) I! overh ang in the fron t 
and hac k. 

Drill p ilot ho les 12" apart in the fi eld of panels 
a nd along the overl apping panel seams. Fas ten on ly in 
the va lleys of the corrugation. T he pilot hole diameter 
shou ld be slightly la rger than the diameter of the 
screw shanks. Faste n the panels to the closure strips 
and rafte rs with hex- head sc rews that a re pre-fitted 
with neoprene gaskets (p hoto 6 , page 2 19). 

ATTACH THE SIDING 
C ut the sid ing pa nels to size by scoring them with a 
utili ty kni fe blade designated for scoring concrcte and 
then snapping thcm along the scorcd li ne (photo 7). 
O r, use a rented cementboard saw (see page 2 14). 
Dri ll pi lot holes in the sid ing and attach the siding to 

the framing with 1 Y2" siding nails spaced at 8 to 1 t ' 
interva ls (photo 8). (Yo u can rent a cementboard coil 
naile r instead , see page 2 14.) C ut the plywood door 
panel to size. Pain t the sid ing and door before you 
in sta ll thc windows and attac h the wall and door trim . 
Apply two coats of exterior latex paint. 

INSTALL THE WINDOWS 
T he windows are Fabricated from Y4"-thic k sheets of 
clear plastic or acrylic. To cut the individual windows 
to size, first mark the cut lines on the sheet. To cut 
acrylic with a c irc ula r saw, sec ure the sheet so that it 
can't vibrate during c utting. T he best way to sec ure it 
is to sandwich it be tween a couple of pieces of scrap 
plywood and cut through all three sheets (photo 9). 
Drill Y4"-d ia. p ilot holes around the peri meter of 
the window picces . Position the holes l;2" from the 
edges and 6" apart. At tac h the windows to the side 
wall framing on the exterior side ll sing 1 Y2" screws 
(photo 10) 
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ATTACH THE TRIM 
Cut the wall and door trim pieces to length. iVIiter­

cut the top end of the side front and back trim 
pieces to 10°. Attac h the trim to the shed with 2" 

galvanized finish nails (photo II ). T he horizontal side 

trim overlaps t he window and the side siding panel. 

Be careful not to drive any nails through the plastic 

window panels. Attac h the door trim to the door with 
1 \;4 " exterior screws. 

HANG THE DOOR 
IVlake the door and fa sten a utility handle or gate 
handle to it. Fasten th ree door hinges to the door and 

then fas ten the hinges to a stud on the edge of the 
door opening (photo 12). Usc a scrap piece of siding 

as a spacer under the door to determine the proper 

door height in the opening. Add hooks and hangers 

inside the shed as needed to accommodate the items 
you 'll be storing. If you have sec urity concerns, install 

a hasp and padlock on the mini shed door. 

11 

• 

Attach the trim boards with 2" galvanized finish nails. In the 
areas around windows, predrill for the nails so you don't crack 
the acrylic. 

Attach the window panels. Drill a %"-dia. pilot hole for each 
screw that fastens the window panels. These oversized holes 
give the plastic panel room to expand and contract. The edges 
of the windows (and the fasteners) will be covered by trim. 

12 

• 

• 

• 

• 

Hang the door uSing three exterior-rated door hinges. Slip a 
scrap of %"-thick siding underneath the door to raise it off the 
bottom plate while you install it. 
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I Cast Concrete Ornaments 

Casti ng decorative objects fo r the home and 
yard is an entertai ning and creative exerc ise 

in handl ing concrete. Locati ng and maki ng fo rm s 
is a chall e nge itself, a nd the specific nature of 
the objects you eventually cast is often dictated 
by the potential you see in everyday objects that 
you encounte r. 

The best forms for casting are rigid or semirigi d 
with a slic k surface and the abili ty to contain water. 
Plastic and rubber objects arc ideal, but you can really 
use just about any material , especially if you use it for 
a single casti ng and are not concerned about brea king 
it when you release the cast object. Some examples 
of useful "found" forms include five~gallon plastic 
buckets {insert a smal ler buc ket or a tune to cast a 
large concrete pot}; trash ca n lids (pavers); nesting 
plastiC bowls (pots and planters); or any sphere 
shapes, such as a basketball , that can be split in two 
(decorative orbs , bowls). 

Making your owns Forms is another Fun exercise 
in creativity. IVl elamine~coated particleboard is a great 
material for thi s job because it holds its shape an d the 
co ncrete wil l not stic k to the surface. \;Vhen com bined 
with other materials suc h as the metal flashing used 
to form the patio tabletop in this chapter, your casting 
options are practically unlimited. 

For more com plex and sophisticated castings, you 
can buy reusab le form s in a very wide array of shapes 
an d sizes . Garden benches, birdbaths, landscapc 
edging, pavers, and statuary are just some of the 
objects you can cast with a couple bags of concrete 
an d a pu rc hased form. The best source for concrete 
casting forms is the I nternet (see Resources section). 

One of the best reasons to cast your own 
decorative and functional objects From concrete is that 
you ca n customize the finished look by coloring the 
concrete or using creative surFace treatments suc h as 
the footsteps in the pavers seen below. 

Casting concrete is a DIY-friendly way to gain experience with handling concrete. NO matter your masonry skills, there is a 
casting project that will challenge and reward you. Projects can be made using purchased molds or everyday objects. 
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I Introduction to Casting 

Many objects can be used as fanTIs for casting concrete. 
Semirigid items work best because they require no 
special preparation, often include embossed shapes or 
designs, and are usually easy to strip fro m the cast object. 

On ce you try casting, you'll begin to think of every 
inanimate object as a potential "form " for a concre te 
structure. Start with simp le, easy-ta-cast form s such 
as plastiC bowls or buckets. Choose forms that have 
interesting textures. Consider how you will usc the 
cast concrete when the project is complete: Will it be 
fUllctional or decorative? You may decide to create a 
form to suit your needs. 

C onstru cted form s can cast items of practica lly 
any size or shape . For flat items , such as tabletops 
and stepping stones, melamine-coated pa rticleboard 

I Sample Casting projects 

A deck bowl IS cast using two nesting mixing bowls. ThiS 
technique can be used with plastic bowls and buckets and 
planters of all sizes. Larger containers should be split in half 
and taped back together so you can extract the cast object 
more easily. We used sand mix with acrylic fortifier and black 
concrete pigment for this deck bowl. 

is a good choice because the melami ne side docs not 
require a re lease agent. V/ood should be treated with a 
release agent like nonstick cooking spray. 

You'll need to reinforce large concrete objects 
with metal rods and mesh . Be s ure to keep metal away 
from the edges . Mix in synthetic re inforcing fibers if 
not included in your mix. You can purchased bagged 
co ncrete with fi ber re inforce ment blended in at the 
pl ant. These products are ideal for large castings 
that wil l undergo stress, such as stepping stones or 
tabletops. For small item s, use sand mix. I n both 
cases, add acryliC fo rt ifie r to make the mixture more 
slippery without decreasi ng strength. Add a coloring 
agent (liq uid or dry) to the mixture to enhance the 
finishe d piece. 

Sand casting is a great way to use up the leftovers from a 
larger poured concrete proJect. To make this birdbath, you 
simply pile up some coarse wet sand and pour the leftover 
concrete onto the pile. Birds love the rough texture of the 
concrete surface. 
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I Garden Column 
Prefabricated con crete casti ng form s give you the 
abil ity to make objects for your yard and garden that 
rival the best (and very expensive) artwork pieces sold 
at ga rden centers. Garden benches and birdbaths are 

among the most pop ular, bu t YOLI can locate an array 
of forms for just about any objects YO LI can imagine . 

Because most of the objects cast with readymade 
form s feature grooves, fl utes, or comp lex pattern s, 

you'l l have the best luck if you use a relatively wet 
mixture of concre te with small or sand-on ly aggregate. 
Adding latex bonding agent or acrylic forti fier also 

makes the con crete more sli ppery so it can conform 

to odd shapes morc readily, but these agents do not 
reduce concre te strength , as adding mOTC water does . 

If your cast project will be placed outdoors, apply a 
penetrating concrete sealer about a week after the casting. 

Tools & Materials ~ 

Shovel 
Mortar box 
Concrete forms 
Bagged concrete mix 

(fi ber re inforced) 

Actylic fortifier 
Nonstick cook'ing spray 

Duct tape 
Exterior landscape 

adhesive 

Prefabricated casting forms typically are made from 
rugged PVC so they may be reused many times. You can mix 
and match the forms to create different objects. The forms 
above include a column form with grapevine or fluted Insert, 
two different pedestal shapes, and an optional birdbath top. 

This classical concrete column is cast using a simple 
plastiC form purchased from an Internet supplier (see 
Resources). It can be used to support many garden items, 
including a display pedestal, a birdbath, or a sundial. 
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I How to Cast a Garden Column 

Choose a column form insert 
(optional) and slide it into the column 
form as a liner so the edges meet neatly. 
Tape the column together at the seam. 
Coat the inSides of all form parts with a 
very light mist of nonstick cooking spray 
as a release agent. 

Choose a sturdy, level work surface. Set the column form upright on a small 
piece of scrap plywood. Tape down the form with duct tape, keeping the tape clear 
of the form top. Mix a batch of fiber-reinforced concrete with an acrylic fortifier and 
shovel it into the forms. Rap the forms with a stick to settle the concrete and strike 
off the excess with a screed . Run additional tape "hold-downs" over the top of the 
column form to secure it to the plywood scrap tightly enough that the concrete will 
not run out from the bottom. 

Set another scrap of plywood onto the top of the column 
form and weight it down. Let the parts dry for two days and 
then release them from the forms. Wash and rinse the parts to 
remove dusty residue. 

Apply exterior landscape adhesive to the top of the base 
pedestal and set the column end into the adhesive so the 
column is centered. Bond the top pedestal in the same manner. 
Apply penetrating sealant. If it is not nearby, transport the 
column and pedestals to the location before bonding the parts. 
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I Stepping Stones 

1
11 some gardens, stepping stone paths beckon, 
vi rtually begging to be followed. Handmade stones 

add a unique, personal touch to a garden- you can 
even inscribe them to commemorate special days, 
slIc h as birthdays or anniversaries . 

T his is a great project to share with c hildren­
there's almost no way to go wrong and you can lise a 
nearly infinite va riety of materials, depending on the 
ages and interests of the child ren . T here arc many 
stepping-stone kits on the market, but you don't need 
one-the materials arc readily availab le. 

To form steppi ng stones, lise quick-setting 
conc rete mix- about one 40-Jb. bag of mix for eac h 
IS"-square stonc. This mix is caustic: vVear a dust 

mask and gloves when llsing it. 

Experiment with textures, patterns, and shapes . If 

you don't like a pattern, smoot h the surface and start 

again. Remember, though, that YOLl must work fairly 

qU ickly- quick-setting concrete sets up within 30 
minutes. To slow the process, you can lightly mist the 

surface with water after "erasing" a pattern. 

In addition to the decorat ive techniques described 

on the next page, you can make gorgeous accent stones 
from pieces of broken china or pottery You can buy 

broken bits of china at craft stores, but it's less expensive 

to buy old dishes at garage sales or flea markets and 

break them yourself. Place the dishes in a heavy paper 

bag and then tap the bag with a rubber mallet. Wear 
safety goggles and heavy gloves when handling broken 

pieces, and fi le any sharp edges with a masonry file. 
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I How to Build Stepping Stones 

Tools & Materials ~ 

Shovel 

Hand tamp 

Containers to be 
used as molds 

Petroleum jelly 

G loves 

Dust mas k 

PREPARE THE MOLDS 

Qllick~setting 

concrete m ix 

Bucket 

Mason's trowel 
Embel lishments, 

as desired 
C ompact ib le gravel 

& POUR THE CONCRETE 
I . Select molds for the stepping stones. Usc 

aluminum pie plates, plastic plant saucers or 
large plastic lids, plywood fo rm s or shallow boxes. 
Select mo lds deep enough (i v.," to 2") and large 

enough ( 12" to 18") to make stones that can 
bear weight and comfortably accommodate an 
adult's foot . 

2. Fill the molds with dry con cre te mix to estimate 
the amount ncccssal)'. Fo llowing manufacturer's 
in structions, mix water, concrete dye if desired , 
and the concrete m ix. C hec k a handful- it 
shou ld hold its shape when squeezed, so meth ing 
like cookie dough. If necessary, add water and 
mix again. 

3. Coat the molds with petrole um jelly, covering all 
the corners an d edges. 

4. Fill the form s with concrete. Smooth the surface 
with a mason 's trowel, and then use a scrap 2 x 4 
to ski m off any excess wate r. 

EMBELLISH THE SURFACE 
] . Decorate the stones as desired. 

Stamping Technique: Let thc concrete dry 

for 10 to 15 minutes. While it's stil l damp, press 

ornaments firmly onto the surface, and then 
remove them. You can use a va riety of natural 
ornaments such as [caves, twigs, small evergreen 
branches, shells, or stones . Or, you can use rubber 
stamps, ava ilable at craft stores. 
Embedding Technique: Let the concrete 

dry for 10 minutes. Press ornaments into the 
surface, partially submerging them. i\!lake sure the 
ornaments are fi rm ly settled into the cement. 

2. Let the stones cure several hours or overnight. 
Remove them from the molds. 

Select molds; coat them with petroleum jelly. MIX qUlck­
setting concrete and fill the molds. Skim off excess water. 

Decorate the stones with stamped designs or embedded 
ornaments. Let the stepping stones harden thoroughly. 

Cut out the turf and remove 3)\" to 4" of soil. Add a layer of 
compactible gravel, and then set each stone in place. Adjust 
until each stone is level and stable. 

INSTALL THE STEPPING STONES 
J. C ut out the turf and d ig out 3 \;211 to 4 11 of soi l, 

following the shape of the stones. 
2. A dd a 2" layer of compacti bl e gravc l and tamp 

it thoroughly. Test~fit each stone, adjusting the 
gravel layer until the stone is level and sta bl e . 
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I Concrete Landscape & Garden Borders 

Decorative and durable edging can have any number 
of llses in an outdoor home. It makes great garden 

borders, turf edges, driveway and parIGng curbs, 
decorative tree surrounds, and barriers for loose ground 
covers- just to list its most popular applications. You 
can buy factory-made edging in masonry and other 
materials, but few prefab products can match the 
stability and longevity of poured concrete, and none 
can have the personal touch of a custom casting. 

[n this project, you'll learn how to cast your own 
border sections with pOllTed concrete and a reusable 
wood mold. The process is so sim ple and the materials 
so inexpensive that you'll feel free to experiment with 
different shapes and surface treatments; see page 231 
for ideas on customizing borders using trim moldings and 
other materials. Coloring the concrete is an even easier 
option for a personal decorative effect (see tip, below). 

The best all-around concrete to use for small 
casting projects like this is crack-resistant concrete, 
which contains small fibers to add strength to 
the finished product without the use of metal 

Coloring Concrete ~ 

reinforcement. However, for any casting that's less 
than 2" thick, use sand mix. This special concrete mix 
has no large aggregates, allowing it to form easily into 
smaller areas. Either type of concrete must cure for 48 
hours before you can remove the mold; to speed your 
productivity, you may want to build more than one mold. 

Tools & Materials ~ 

Saw 
Drill 
Tape measure 
Concrete 

mixing tools 
Concrete trowel 
3,4" exterior-grade 

plywood or 
melamine-covered 
particleboard 

2 II coarse-thread 

df)~vall screws 
Silicone caulk 
Vegetable oil or other 

release agent 
C rack-resistant 

concrete 
Plastic sheeting 
Rubber mallet 

For a personal touch, add liquid cement color to your concrete mix before pouring It into the mold. One 10 oz. bottle can 
color two 60-lb. or 80-lb. bags of concrete mix. Experiment with different proportions to find the right amount of color for 

your proJect. 
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I Building a Mold for Cast Concrete 
End panel 

U---#'''''' End blocking (X2) 2 x 2 @ 4" 

Side panels 

Side panel (x2) 

Bottom blocking (X2) 
End panel (X2) 

2 x 2 @ 19" ,---------------, 

~~~~~~~~/,...- Bottom panel 

-' / Bottom panel (x2) 

Casting size - 4 x 4 x 22" 

Mold construction: Build your mold with 'A" plywood or 'A" melamine-coated particleboard and 2 x 2 lumber. The melamine 
creates an exceptionally smooth finish and doesn't need oil or a release agent to prevent the concrete from sticking_ Follow the 
basic construction shown here; you can use the dimensions given or change the height, length, or width of the mold as desired. 

I How to Build Cast Concrete Borders 

Cut the pieces for the mold_ Fasten 
the end blocking pieces flush with the 
ends of the side panels using pairs 
of 2" drywall screws driven through 
pilot holes. Fasten the bottom blocking 
to the side panels, flush along the 
bottom edges. 

Fasten the end panels to the end 
blocking with 2" screws. Install the bottom 
panel with screws driven through the 
panel and into the bottom blocking. Make 
sure all panels and blocking are flush 
along the top and bottom edges. Note: 
You may need to leave one end open in 
order to work, as we have done here. 

Add trim or other elements as 
desired for custom shaping effects 
(see page 231). Here, we used crown 
molding, which we fastened to the 
blocking with finish nails using a nail set 
Cover the screw heads on the Inside of 
the mold with Silicone caulk; then flatten 
to create a smooth, flat surface. 

(continued) 
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coat the inside of the mold (all nonmelamlne parts) with 
clean vegetable oil or another release agent Mix a batch of 
concrete following the product directions. An 80-lb. bag of 
crack-resistant concrete will fill two of the molds. 

Screed or trowel the concrete so It IS flat and flush with 
the top of the mold. Cover the mold with plastic sheeting and 
let it cure undisturbed for 48 hours. 

Fill the mold with concrete. Settle the pour into the mold 
by pounding the work surface with a mallet or lifting the 
corners of the mold and tapping it onto the work surface. 

Carefully disassemble the mold by unscrewing the ends 
and bottom from the sides, as needed. Scrape, file, or grind 
any ragged edges for clean detailing in the finished piece. 
For maximum strength, set the casting in a shaded area and 
moist-cure It for three to five days, keeping it damp under 
plastic sheeting. 
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Adding Custom Details to Border Molds ~ 

TO shape the top and/or side edges of your border 
castings, secure pieces of wood molding or other objects 
into the bottom or side of the mold. The casting will come 
out with the relief, or negative profile, of the object. 

When fastening the object to the mold, think about 
how you'll take the moJd apart. For wood trim, fasten the 
pieces with finish nails, and fill the nail holes with caulk. 
For tile and other inlay materials, secure the tiles to the 
mold bottom With adhesive shelf paper; peel off the paper 
after removing the casting from the mold. 
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I How to Make a Poured-in-Place Border 

Layout the project. Using a garden hose or rope, layout the 
border design contour The border width should be a minimum 
of 5". 

Stake the contours. Drive 1 x 1 x 12" wood stakes at 18" 
intervals along the contours of the curved border. 

Excavate the border layout to an 8" width and 4" depth. 
Compact the sOil to create a solid base for the concrete border. 

Attach curved forms. Use Yo x 4 x 8" flexible hardboard or 
plywood to the wood stakes using 1" wood screws. 
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Anchorthe forms. Cut 1 x 1" boards in lengths equal to the 
width of the border for use as spacers. Set 1 x 1 x 12" wood 
stakes along the outside contour of the border layout in 3-ft. 
intervals. Use 1 x 1" spacers placed along the bottom edge of 
the hardboard form to maintain consistent border width. 

Tool the concrete. Once the bleed water has disappeared. 
smooth the surface with a wood float Using a margin trowel. 
cut control joints a minimum of 1" deep into the concrete at 
3-ft. intervals. Consolidate and smooth the border edges using 
a concrete edging tool. 

Pour the concrete. Mix concrete to a firm workable 
consistency and pour into the border form. Use a margin 
trowel to spread and consolidate the mix. 

Seal the concrete. Apply acrylic concrete sealer to the 
concrete and let it cure for three to five days before removing 
the forms. Backfill against the lawn border with sod or dirt. 
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I Conversions 
Metric Conversions 
TO CONVERT: TO: MULTIPLY BY: 
Inches Millimel"s 25.4 
Inches Cen timeters 254 
feel Meters 0.305 
Yards Meters 0.914 
Sguore inches Sguare centimeters 6.45 
15guore feel Sguore meters 0093 
Sguore lards Sguore meters 0.836 
10unces Millilil"s 30.0 
Pinls (U.s.) liters 0.473 (1m .0.568) 
Quarls (U.s.) liters 0.946 (1m. 1.136) 

Gallons (U.s.) liters 3.785 (1m .4.546) 
Ounces Grams 28.4 
Pounds Kilograms 0.454 

Converting Temperatures 
Conv,,1 degrees fohrenheil If) 10 degrees Celsius Ic) by following Ihis simple 
farmulo: Sublracl32 from Ihe fohrenheillemp"olure reading. Then, mulliply ~ol 
number by 519. far example, 77'f· 32 = 45. 45 x 5/. = 25'(, 

To convert degrees Celsius to degrees fahrenhei t, multiply the Celsius temperature 
reading by '/5 . Then, odd 32 . far example, 25'C x '/5 = 45. 45 + 32 = 77 ' f. 

Fahrenheil (elsius 

II' W 
50' W 
45' 
40' 5' 
35' Freezing 0' 30' 
25' ·5' 20' 
IS' .100 

10' 
5' ·15' 
0' 

Metric Plywood Panels 

• 

Melric plywood panels are commonly available in Iwo sizes: 1,200 mm x 2,400 
mm and 1,220 mm x 2,400 mm, which is roughly equivalent 10 a 4 x 8·fl. shee l. 
Siandard and Selecl shealhing panels come in slandard Ih icknesses, while Sanded 
grade panels are available in special thicknesses . 

STANDARD SHEATHING GRADE SANDED GRADE 
7.5 mm (5/U in.J 6 mm (V! I in.) 

9.5 mm I%in.) 8 mm (1!J6 in.) 
I';' in.) 11 mm (1116 in.) 

5.5 mm IY. in.) 14 mm (%, in.) 
18.5 mm 1% in.) 17 mm ('/; in .) 
20.5 mm (13/16 in .) 19 mm 1% in.) 
22.5 mm W.in.) 21 mm (13/11 in .) 
25.5 mm (l in) 24 mm (15/16 in.) 

TO CONVERT: TO: MULTIPLY BY: 
Millimel"s Inches 0.039 
Cen timeters Inches 0.394 
Meters fee l 3.28 
Mel"s 1.09 
5 uare centimeters 0.155 
S uOle mete rs 10.8 
~uore meters 
Millilil"s 

1.2 
.033 

li ters Pinls IU.S. ) 2.114 (1m 
liters Quarls (U.S.) 1,057 (1m 
liters Gallons (U.s.) 0.264 (1m 
Grams Ounces 0.035 
Kilograms Pounds 2.2 

Lumber Dimensions 
NOMINAL · U.S, ACTUAL - U,S, lIN INCHESt METRIC 

1 x 2 % x Ph 19 x 38 mm 
x 3 % x 2V2 19 x 64 mm 
x 4 % X 31/, 19 x 89 mm 
x 5 % x 4112 19 x 114 mm 
x 6 % X 51/7 19 x 140 mm 
x 7 % X 61ft 19 x 159 mm 
x 8 % X 71/ 4 19 x 184 mm 

1 x 10 % X 91/4 19 x 235mm 
1 x 12 % x 11 1/4 19 x 286mm 
11ft x 4 1 X 3Vl 25 x 89 mm 
11ft x 6 x SVl 25x140mm 
]1/. x 8 x 71;' 25x 184mm 
IV. x 10 X 91;' 25 x 235 mm 
IV. x 12 1 x llV. 25 x 286 mm 
lV, x 4 11ft x 3V, 32 x 89 mm 
11/1 x 6 11ft x SV, 32x 140mm 
lV, x 8 1 V4 X 71/4 32x184mm 
IV, x 10 11ft x 91ft 32 x 235 mm 
IV, x 12 n~ x lB~ 32 x 286 mm 
2 x 4 lV, X 31/, 38 x 89 mm 
2 x 6 1% X 51/ 1 38 x 140 mm 
2 x 8 11/, X 71/4 38 x 184 mm 
2 x 10 l V, X 91/4 38 x 235 mm 
2 x 12 j 1f x 11 1( 38 x 286 mm 
3 x 6 2% X 5111 64 x 140 mm 
4 x 4 3% X 3111 89 x 89 mm 
4 x 6 3V, X 51/1 89 x 140 mm 

Liquid Measurement Equivalents 
1 Pinl = 16 fluid Ounces = 2 Cu~s 
r.1 ~Q~uo~rl--------~=~3~2~f~lui~d~Ou~n~ce~s ----~=~2~Pi n'l~s -------, 
1 Gallon = 128 fluid Ounces = 4 Quarls 
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Drill Bit Guide 
Twist Bit Self-piloting Spade Bit Adjustable Counterbore Hole Saw 

r 

(J 

Counterbore, Shank & Pilot Hole Diameters 

Screw Size Counterbore Diameter Clearance Hole Pilot Hole Diameter 
for Screw Head for Screw Shank Hard Wood Soft Wood 

#1 .1 469/64 5/64 3/64 1/32 

#2 1/4 3/32 3/64 1/32 

#3 1/4 7/64 1/16 3/64 

#4 1/4 1/8 1/ 16 3/64 

#5 1/4 9/64 5/64 1/16 

#6 5/16 5/32 3/32 5/64 

#7 5/16 5/32 3/32 5/64 

#8 3/8 11/64 1/8 3/32 

#9 3/8 11/64 1/8 3/32 

#10 3/8 3/16 1/8 7/64 

#11 1/2 3/16 5/32 9/64 

#12 1/2 7/32 9/64 1/8 

Abrasive Paper Grits - (Aluminum Oxide) 

Very Coarse Coarse Medium Fine Very Fine 

I 12-36 40·60 80·120 150 ·1 80 220.600 I 
COI/1'Crsiol/s • 235 



I Resources 

ACF Greenhouses 
8888889050 
email: help@LittleGreenhouse.com 
wwwlittlegreenhouse.com 

Black & Decker 
Portable Power Tools & More 
wwwblackanddecker.com 

Greenhouses.com 
800681 3302 
wwwgreenhouses.com 

GreenhouseKit.com 
877 718 2865 
wwwgreenhousekit.com 

History Stones 
Decorative concrete Forms (page 224) 
3608347021 
wwwhistorystones.com 

Hoop House Greenhouse Kits 
8007605192 
email: hoop@cape.com 
wwwhousehouse.com 

Photo Credits 

p.6, Clive Nichols/wwwclivenichols.com 
p.11, Rodolphe Foucher/wwwrodolphefoucher.com 
p.15, David Markson/ Elizabeth Whiting & Associates/ 

wwwewastock.com 
p.26, David Markson/Elazabeth Whiting & Associates/ 

wwwewastock.com 
p.27, Courtesy of Renaissance Conservatories/ www 

Renaissanceconservatories.com 
p.28, Michael Harris/Elizabeth Whiting & Associates/ 

www.ewastock.com 
p.36, Courtesy Juliana America, wwwgreenhouses.com 
p.37, Dreamstime.com 
p.38, Magnus Persson/Getty Images 

Juliana Greenhouses 
Vanlet ® Gravity Feed Watering System (page 36) 
wwwjulianagreenhouses.com 

North Florida REC (NFREC) 
Suwannee Valley 
3863621725 
http://nfrec-sv. ifas. ufl .ed u 

Palram Americas 
Palsun ® and Suntuf® Polycarbonate Panels (page 52) 
8009999459 
wwwpalramamericas.com 

Red Wing Shoes Co. 
Work shoes and boots shown throughout book 
8007339464 
wwwredwingshoes.com 

Sturdi-built Greenhouses 
Redwood greenhouse kits 
8003344115 
wwwsturdi-built.com 

p.39 (top) Courtesy of Solar Innovations; (Bottom) 
Courtesy of Sturdi-built 

p.40, Courtesy of Sturdi-built 
p.46, Courtesy of Solar Innovations 
p. 47 (top), Courtesy of Solar Innovations 
p.48, Peter Anderson/Getty Images 
p.49, Courtesy of Sturdi-built 
p.50, Rick Lew/Photolibrary 
p.51, Courtesy of NFREC: (top, right) Robert Hochmuth, 

Multi County Extension Agent, UF/ IFAS North Florida 
Research and Education Center, Suwannee Valley, 
Live Oak, FL 

p.106-107, Friedrich Strauss/age footstock 
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I Index 

A 
Acrylic glazing, advantages & 

disadvantages, 33 
A-frame greenhouses, ease of 

building, 24 
All-season water supply systems, 34 
Alpine house greenhouses, about, 22 
Aluminum frames, advantages and 

disadvantages, 32 
Anchors, extra firm, 124 
Anchor stakes, 29 
Automatic watering systems, 36-37 

B 
Bamboo/copper borders, building 

about, 198 
step-by-step, 199- 201 

Bamboo trellises, building 
about, 160 
step-by-step, 161-163 

Benches 
building built-in potting 

about, 134-135 
step-by-step, 136-137 

building cedar garden 
about, 206-207 
step-by-step, 208-209 

building tiled garden 
about, 210- 211 
step-by-step, 212-213 

Benches for greenhouses, ideas, 
sizes and storage use, 48-49 

Bins for composting, building 
about, 142-144 
step-by-step, 145-147 

Birdbaths 
building hypertufa 

about, 194-195 
step-by-step, 195- 197 

building sand casted, 223 
Birds, attracting, 197 
Borders 

building copper/bamboo 
about, 198 
step-by-step, 199- 201 

casting concrete landscape & 
garden 

about, 228 
coloring, 228 
molds 

adding custom details, 231 
building, 229 

step-by-step, 229-230 
making poured-in-place concrete, 

232- 233 

Boxes as planters, building 
about, 186-187 
step-by-step, 188- 189 

Brick paver floors, 31 
Browns & greens in compost, 142 
Building codes, 28 
Built-in potting benches, building 

about, 134- 135 
step-by-step, 136-137 

C 
Capillary mats for watering, 36-37 
Cast concrete ornaments 

birdbath project, 223 
deck bowl project, 223 
forms for, 222, 224 
garden columns, making, 224-225 
introduction to, 223 

Casting concrete landscape & 
garden borders, building 

about, 228 
coloring, 228 
molds 

adding custom details, 231 
building, 229 

step-by-step, 229- 230 
Cedar garden benches, building 

about, 206-207 
step-by-step, 208- 209 

Cementboard, working With, 214 
Century Farm, Minnesota, 14 
Cold frame boxes, building 

about, 112- 113 
step-by-step, 114- 115 

Cold frames, 26 
Coloring concrete, 228 
Columns, making cast concrete 

garden 
about, 224 
step-by-step, 225 

Compact greenhouses, idea, 15 
Compost bins, building 

about, 142-144 
step-by-step, 145- 147 

Compost corrals, building easy 
about, 148-149 
step-by-step, 150-151 

Concrete borders, making poured-
in-place step-by-step, 232- 233 

Concrete, coloring, 228 
Concrete floors, 31 
Concrete footings, 30 
Concrete landscape & garden 

borders, casting 
about, 228 
coloring, 228 

molds 
adding custom details, 231 
building, 229 

step-by-step, 229- 230 
Concrete ornaments, casting 

birdbath project, 223 
deck bowl project, 223 
forms for, 222, 224 
garden columns, making, 224-225 
introduction to, 223 

Concrete paver floors, 31 
Concrete slabs, 30 
Concrete stepping stones, making 

about, 224 
step-by-step, 227 

Conservation greenhouses, about, 23 
Cooling greenhouses, 46-47 
Copper/bamboo borders, building 

about, 198 
step-by-step, 199-201 

Copper lanterns, building 
about, 202, 203 
step-by-step, 202, 204- 205 

Copper shepherd's hooks, building, 
205 

Corrugated panels, protecting, 65 
Cost 

examples, 10 
factors, 14 

Cove molding, making for concrete 
landscape & garden borders, 231 

Crown molding, making for concrete 
landscape & garden borders, 231 

Custom Victorian Greenhouses, 

o 

building 
about, 52-53 
door, 56 
framing, 54 
materials, 57 
roof, 55 
step-by-step, 58- 71 
windows, 56 

Deck bowl project, casting, 223 
Diamond trellises, building 

about, 178-179 
step-by-step, 180-181 

DIY Gabled Greenhouses, building 
about, 72- 73 
step-by-step, 74- 77 

Dome greenhouses, about, 21 
Drip-irrigation systems, 36 
Dry wells, 35 
Dutch light greenhouses, about, 19 
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E 
Earth anchors, 29 
Easy compost corrals, building 

about, 148- 149 
step-by-step, 150-151 

Easy to build greenhouses, 24 
Edging 

building copper/bamboo 
about, 198 
step-by-step, 199-201 

casting concrete landscape & 
garden 

about, 228 
coloring, 228 
molds 

adding custom details, 231 
building, 229 

step-by-step, 229-230 
making poured-in-place step-by­

step concrete, 232-233 
Evaporative coolers, 47 

F 
Fiber-cement sid ing, working with, 

214 
Fiberglass glazing, advantages & 

disadvantages, 33 
Fiberglass hypertufa recipe, 193 
Flagstone floors, 31 
Fluorescent lighting, 38-39 
Footing, types, 30 
Foundations, for greenhouses, 29- 30 
Framing materials, 32-33 
Free design software for 

greenhouses, 23 
Freestanding greenhouses, 

advantages and disadvantages, 13 
Freestanding kit greenhouses, 

building 
about, 78-79 
step-by-step, 80-85 

Frieze molding with decorative relief, 
making for concrete landscape & 
garden borders, 231 

G 
Gabled greenhouses, building DIY 

about, 72-73 
step-by-step, 74-77 

Galvanized steel frames, advantages 
and disadvantages, 32 

Garden beds, building raised 
about, 116 
with kit, 11 8 
plant compatibility, 119 
step-by-step with timbers, 117 

Garden beds & covers, bu ilding 
raised 
about, 120-121 
step-by-step, 122-125 

Garden benches 

building cedar 
about, 206-207 
step-by-step, 208-209 

building tiled 
about, 210-211 
step-by-step, 212-213 

Garden borders & concrete 
landscape, casting 

about, 228 
coloring, 228 
molds 

adding custom deta ils, 231 
building, 229 

step-by-step, 229-230 
Garden columns, making cast 

concrete, 224-225 
about, 224 
step-by-step, 225 

Garden edging, building copper/ 
bamboo 

about, 198 
step-by-step, 199-201 

Garden sheds, building mini 
about, 214-217 
step-by-step, 218-221 

Glass glazing, advantages & 
disadvantages, 33 

Glazing & covers, 33 
Greenhouse elements 

benches & storage, 48-49 
building codes, 28 
cooling, 46-47 
floors, 31 
foundations, 29-30 
framing materials, 32-33 
glazing & covers, 33 
heating, 39, 40-43 
lighting, 38-39 
ventilation, 44-45 
water supply systems, 34-37 

Greenhouses 
factors in choosing, 10, 13, 14 
free design software, 23 
kits, 25 
siting, 16-17 
styles gallery, 18-23 

Greenhouses, building freestanding 
kit 

about, 78-79 
step-by-step, 80-85 

Greenhouse tables, building 
about, 138-139 
bench top and shelf surface 

options, 141 
step-by-step, 140 

Greens & browns in compost, 142 

H 
Hanging trellises, building planters 

with 
about, 172-173 
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step-by-step, 174-177 
Heated greenhouses 

temperature categories, 13 
uses, 10 

Heating 
calculat ing needs, 41 
conserving, 42-43 
incandescent lights, 39 
types of heaters, 40, 41 

Heat sinks, 42 
High-intensity discharge (HD) 

lighting, 39 
High-low potting benches, building 

about, 130-131 
step-by-step, 132-133 

Hoophouses 
about, 22 
ease of building, 24 

Hoophouses, building PVC 
about, 86-88 
step-by-step, 89-91 

Hoop-style greenhouses. See 
Hoophouses 

Hotbeds, 26 
Hydroponics, 51 
Hypertufa birdbaths, building 

about, 194-195 
step-by-step, 195-197 

Hypertufa planters, building 
about, 190-191 
step-by-step, 191- 192 

Hypertufa, working with, 193 

Incandescent lighting, 38, 39 
Inlaid tiles, casting concrete 

landscape landscape & garden 
borders With, 231 

Irrigation 

K 

all -season water supply 
systems, 34 

capillary mats, 36-37 
drip-irrigation, 36 
misting systems, 37, 108 
overhead-sprinklers, 36 
rain barrels, 152-153 
seasonal water supply 

systems, 35 
simple solutions, 34 

Kit greenhouses, building 
freestanding 
about, 78-79 
step-by-step, 80-85 

Kits 
about, 25 
cost examples, 10 
plastic door, 77 
for ra ised planting beds, 11 8 

Kneewalls, 29 



L 
Landscape & garden borders, 

casting concrete 
about, 228 
coloring, 228 
molds 

adding custom details, 231 
building, 229 

step-by-step, 229-230 
Lanterns, building copper 

about, 202, 203 
step-by-step, 202, 204-205 

Lean-to greenhouses 
about, 18 
advantages and disadvantages, 13 
idea, 12 

Lighting systems 
misting and, 108 
types, 38-39 

Liquid shading, 47 
Location of greenhouses, 10, 16-17 

M 
Mansard greenhouses, about, 20 
Microclimates,43 
Mini garden sheds, building 

about, 214-217 
step-by-step, 218-221 

Mini-greenhouses, about, 20 
Misting 

about, 37 
GFCI-protected receptacles and, 

108 
lighting and, 108 

Molding detail, adding to concrete 
landscape & garden borders, 231 

o 
Ornaments, casting concrete 

birdbath,223 
deck bowl, 223 
forms for, 222, 224 
garden columns, 224-225 
introduction to, 223 

Overhead-sprinkler systems, 36 

p 
Pathway gravel floors, 31 
Pathway stones, making 

about, 224 
step-by-step, 225 

Paver floors, 31 
Pier footings, 30 
Planter boxes, building 

about, 186-187 
step-by-step, 188-189 

Planters 
building hypertufa 

about, 190-191 
step-by-step, 191-192 

building trellis 

about, 168-169 
step-by-step, 170-171 

Planters with hanging trellis, building 
about, 172- 173 
step-by-step, 174-177 

Plants compatible for raised planting 
beds, 119 

Polycarbonate glazing, advantages & 
disadvantages, 33 

Polygonal greenhouses, about, 21 
Potting benches 

building built-in 
about, 134-1 35 
step-by-step, 136-137 

building high-low 
about, 130-131 
step-by-step, 132-133 

building simple 
about, 126-127 
step-by-step, 128-129 

Potting materials 
storing, 49 
types, 50-51 

Poured-in-place concrete borders, 
making step-by-step, 232-233 

Produce dryers 
building solar, 156-158 
using trays, 159 

PVC (polyvinyl chloride) frames, 
advantages and disadvantages, 33 

PVC Hoophouses, building 
about, 86-88 
step-by-step, 89-91 

Q 
Quonset house greenhouses. See 

Hoophouses 

R 
Racks for starting seeds, building 

about, 108-109 
step-by-step, 11 0-111 

Rain barrels, making, 152-153 
Raised planting beds, building 

about, 116 
with kit, 11 8 
plant compatibili ty, 11 9 
step-by-step with timbers, 11 7 

Raised planting beds & covers, 
building 

S 

about, 120-121 
step-by-step, 122-125 

Sand casting, 223 
Sandwich board trellises, building 

about, 164-165 
step-by-step, 166-167 

Seasonal water supply systems, 35 
Seed starter racks, building 

about, 108-109 

step-by-step, 11 0-11 1 
'j, " cove molding, making for 

concrete landscape landscape & 
garden borders, 231 

Shades, 46-47 
Shading compound, 46 
Sheds 

building mini garden 
about, 214-217 
step-by-step, 218-221 

modifying into greenhouses, 92 
Shed-style Greenhouses, building 

about, 92-94 
building section diagram, 95 
elevations, 98 
framing plans, 96-97 
fron t & side door construction 

plans, 99 
header, window and table details, 

100 
rafter templates, 100 
rake board detail, 100 
soffit detail, 98 
step-by-step, 101-105 

Shepherd's hooks, building copper, 
205 

Simple potting benches, building 
about, 126-127 
step-by-step, 128- 129 

Siting greenhouses, 10, 16- 17 
Size of greenhouses 

factors for choosing, 14 
use and, 10 

Solar energy, 16- 17,42 
Solar produce dryers 

building 
about, 156-157 
step-by-step, 158 

using trays, 159 
Starter racks for seeds, building 

about, 108-109 
step-by-step, 11 0-1 11 

Stepping stones, making 
about, 226 
step-by-step, 227 

Storage 
building Versailles Planters for 

about, 182-183 
step-by-step, 184-185 

in greenhouses, 49 
Strawberry barrels, building, 

154- 155 
Sunlight, si ting and, 16-17 
Sunrooms 

about, 27 
idea, 27 

T 
Tables for greenhouses, building 

about, 138-139 
bench top and shelf surface 
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options, 141 
step-by-step, 140 

Thermostats, 43 
Three-quarter span greenhouses, 

about, 19 
Three-season greenhouses, 10 
Tiled garden benches, building 

about, 210- 211 
step-by-step, 212-213 

Timber foundations, 30 
Traditional span greenhouses, 

about, 18 
Trellises 

building bamboo 
about, 160 
step-by-step, 161-163 

building diamond 
about, 178-179 
step-by-step, 180-181 

building planters with hanging 
about, 172-173 
step-by-step, 174-177 

building sandwich board 

about, 164- 165 
step-by-step, 166-167 

Trellis planters, building 
about, 168- 169 
step-by-step, 170- 171 

U 
Unheated greenhouses, uses, 10 

V 
Ventilation, 44- 45 
Versailles Planters, building 

about, 182-183 
step-by-step, 184- 185 

Victorian Greenhouses, building 
custom 

about, 52-53 
door, 56 
framing, 54 
materials, 57 
roof, 55 
step-by-step, 58- 71 
windows, 56 
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Virtual Grower (free design 
software), 23 

W 
Water supply systems 

all-season, 34 
capillary mats, 36- 37 
drip-irrigation, 36 
easy, 34 
misting, 37 
overhead-sprinkler, 36 
rain barrels, making, 152- 153 
seasonal, 35 

Water temperature, 37 
Wet saws, using, 210 
Winterizing seasonal water supply 

systems, 35 
Wood-frame Gabled Greenhouses, 

building 
about, 72-73 
step-by-step, 74-77 

Wood frames, advantages and 
disadvantages, 32 




