USING CEREAL STRAW
BALES IN HOME

GARDENS

Once a popular commercial method of growing commercial
crops, straw bale gardening is experiencing a resurgence among
home gardeners. This publication addresses the scientific
research behind straw bale gardening and explains the evidence-
based benefits and drawbacks for gardeners creating straw bale
gardens at home.

A Short History of Straw
Bale Gardening

Prior to the advent of heated greenhouses, straw bales were
commonly used to insulate hardwood cuttings, early spring
vegetable seedlings, and other sensitive plant materials. At some
point, the bales themselves became growing platforms for
vegetables, fruits, and flowers (Figure 1). This method was
actively researched during the mid-1900s.
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Figure 1. Demonstration garden with a variety of plants suitable for growing on
straw bales (photo courtesy of Joel Karsten).

Research waned after greenhouse production became more
common, and particularly when alternative growing media and
methods were developed. Forestry residues, such as bark and
sawdust, and natural products, including peat and perlite, were
composted and used as media in plastic containers (Pudelski
1978; Pudelski and Pirdg 1985). Hydroponics used rockwool
modules to grow plants in soil-free, nutrient film systems
(Bartkowski 1985). With yields as good as (Janowski and
Skapski 1985) or better (Bartkowski 1985; Pudelski 1974;
Stokes and Tinley 1981; Varis and Oziiyaman 1994) reported in
these newer systems, cumbersome straw bales became less
popular among farmers and researchers alike. Furthermore,
straw bales generally need conditioning (water and nitrogen
additions) prior to use. Nevertheless, research on straw bales is
limited, particularly in harsh environments with poor soil
conditions.

What Can Be Grown on
Straw Bales?

Research on straw bale farming focuses on fruit and vegetable
crop plants with relatively short stature, including cucumber
(Bartkowski 1985; El-Aidy 1993; Janowski and Skapski 1985;
Pudelski 1978; Pudelski and Pirdg 1985; Slusarski et al. 1995;
Vatchev and Maneva 2012; Wilson 1978), lettuce (Bal and
Altintas 2008; Riad et al. 2017), pepper (EI-Marzoky and Abdel-
Sattar 2008), strawberry (Abdet-Sattar et al. 2008), and tomato
(Figure 2; Varis and Oziiyaman 1994). Taller crops, such as
corn, tend to fall over and some root crops, such as potatoes, are
not well suited. On the other hand, shallow bulb crops, like
garlic, can be grown successfully (Figure 3).
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Figure 2. Tomatoes on straw bales (photo courtesy of Joel Karsten).

The earliest journal articles on straw bale farming are difficult to
find, as they exist only in paper form in agricultural university
libraries, so the specific methodologies are not easily accessible
by the public. Newer work, however, is accessible and can be
used to guide gardeners in constructing straw bale gardens.

Figure 3. Shallow bulb crops, like garlic, can be grown in straw bales. Root crops
requiring deeper soils will not produce well (photo courtesy of Beth Goodnight).

Preparing Straw Bales for
Garden Use

Straw bale gardening resources abound on the internet and
elsewhere, but none appear to be based on published research.
Instead, unverified instructions are provided, often without
explanation or cautionary notes (Tessman et al. 2013). While the
guidelines in this publication are taken from research on
commercial straw bale use, they have been adapted for home
gardeners.

e Tightly baled straw from any cereal crop, such as wheat,
rice, and rye, can be used. Bales should be kept dry before
use so they are easily moved to the desired location.

e Bales can be left on the surface of the soil (Figure 4),
partially buried, or completely dug into the soil. Better
results have been seen in partially buried bales, possibly due
to increased water retention (compared to unburied) and
better aeration (compared to completely buried; EI-Aidy
1993). Typically, bales are placed with the baling twine
visible on the four vertical surfaces (as seen in the figures),
but placement is the gardener’s choice.
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Figure 4. Straw bale gardens can be set up directly onto turf which will capture
water and nutrient runoff and protect nearby aquatic systems (photo courtesy
of Walt Howd).

e Plastic sheeting is often used to isolate the bales from the
surrounding soil (Figure 5). This both reduces water and
fertilizer loss into the soil and prevents soilborne pathogens
from infesting the straw (Vatchev and Maneva 2012;
Wilson 1978).
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e  Optimal planting density will vary with crop species and
environmental conditions. As with any garden situation, the
denser the planting the greater the competition among plants
for water, nutrients, and space.

e Consistent irrigation and frequent fertilization is key to the
success of straw bale gardens. Drip irrigation is
recommended (Figure 8; EI-Marzoky and Abdel-Sattar
2008; Riad et al. 2017) as is a high nitrogen liquid feed
(Wilson 1978).

Figure 5. These straw bales are isolated from the surrounding landscape by
timbers and sheeting (photo courtesy of Joel Karsten).

e  Prior to planting, bales will need to be conditioned for
approximately three weeks (Vatchev and Maneva 2012).
Conditioning entails soaking the bales with water and
adding a nitrogen-rich fertilizer. While the timing of water
soaking and fertilizer additions will vary with local climate
and other environmental conditions, an initial guideline is to
thoroughly water every 2-3 days (Vatchev and Maneva
2012) and fertilize as needed.

e  Because of their high carbon-to-nitrogen ratio, the bales
must be treated with a high nitrogen fertilizer. Inorganic
fertilizers are not recommended as salt concentrations will
accumulate in the bale (Wilson 1978). Organic fertilizers are
less likely to cause problems.

e Apply athin layer of good soil (Slusarski et al. 1995) or rich
organic matter (Pudelski 1974) on top of the bales to
encourage plant establishment (Figure 6). Avoid applying
too much capping material as this will restrict the growth of
roots into the bale itself (Wilson 1978).

e  Alternatively, shallow holes can be dug into the bales and
plants inserted into them (Figure 7; Abdet-Sattar et al.
2008).

Figure 6. Planting seeds directly into planting media (photo courtesy of Joel
Karsten).
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Benefits of Straw Bale
Gardening

Straw bale gardening is particularly successful in areas with poor
soil conditions that are difficult to correct. Alkaline and saline
soils can be avoided (Abdet-Sattar et al. 2008) as can common
urban soil contaminants, such as heavy metals. Likewise,
soilborne diseases and pests are physically isolated from the
roots of plants grown in straw bales. Common benefits of straw
bale gardening include:

e Vegetable crops have fewer pests (such as nematodes) and
diseases compared to those same crops grown in the soil
(El-Marzoky and Abdel-Sattar 2008).

e Areduction in pest and disease problems means fewer
pesticides are needed (Abdet-Sattar et al. 2008; Riad et al.
2017).

¢ Roots are protected from cold temperatures via warming
from straw bale decomposition (Abdet-Sattar et al. 2008).

e  Water is conserved where soils are excessively well-drained
and have limited water-holding capacity (Abdet-Sattar et al.
2008).

e Yield is increased compared to soil-grown vegetables (Bal
and Altintas 2008; Bartkowski 1985; EI-Marzoky and
Abdel-Sattar 2008).

e Reduced need to burn, or otherwise dispose of, crop residue
(Abdet-Sattar et al. 2008).

Drawbacks of Straw Bale
Figure 7. Transplanting young vegetable plants into holes dug into bales (photo -
courtesy of Joel Karsten). Garden I ng

e  Greater water requirements than traditional, soil-based
gardening; as mentioned above, however, straw bale
gardening can conserve water use in areas with excessively
drained soils.

e Generally greater nutrient input requirements than typical
garden soils because of their high carbon-to-nitrogen ratio.

Precautions When Using
Straw Bales

e Do not substitute hay bales for straw. Straw consists of
cereal stalks after the grain has been harvested. Hay is
pasture grass that is harvested for livestock feed and
includes the seed heads of those grasses. Hay bales will be
full of these seeds which will germinate and become weed
problems.

e Avoid straw from fields treated with long-residual
herbicides. Certain herbicide residues can injure your crops.

e Bales should not be placed on impermeable surfaces, such
as asphalt and concrete. Leachate runoff goes into storm
sewers or nearby aquatic systems and contributes to water

Figure 8. Drip irrigation on top of straw bale gardens (photo courtesy of Walt . . . R
Howd). pollution. Use a plastic mat to contain runoff (Figure 9).
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Figure 9. Rather than running onto the deck, the water and fertilizer are
captured by a plastic mat (photo courtesy of Joel Karsten).

e To avoid future disease or pest problems, do not reuse bales
(Vatchev and Maneva 2012). Instead, take them apart and
use the straw either as a mulch or as an addition to your
compost pile. Straw components will already contain
beneficial bacteria and fungi (Figure 10).

Figure 10. Decomposers, such as these fungi, will readily colonize straw bales
(photo courtesy of Walt Dowd).

Additional Resources

Cogger, C. 2014. A Home Gardener’s Guide to Soils and
Fertilizers. Washington State University Extension Publication
EMOG63E. Washington State University.

Gardening In Washington State: Vegetable Gardens. 2019.
Washington State University.

Gardening In Washington State: Vegetable Gardens is a website
containing hyperlinks to online publications for growing many
vegetables in all regions of Washington State. These
publications may be used as guidelines for nutrient management
of those specific crops grown on straw bales.
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