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SoiL SoLARIzATION
FOR GARDENS & LANDSCAPES

Integrated Pest Management for Home Gardeners and Landscape Professionals

Soul solanization is a nonchemical
method for contralling soilborne pests
using high temperatures produced by
capturing radiant energy from the sun.
The method involves heating the satl
covering it with a clear plastx: tarp
for 4 to & weeks dunng a hot penod of
the year when the soil will receive the
most direct sunlight. When properly
done, the top & inches of the soil wall
heat up to as high as 140°F, depend
ing on the Jocation. The plastic sheets
aliow the sun’s radiant energy to be
trapped in the soil, heating the top 12
to 18 tnches and killing a wide range
of soilborne pests, such as weeds,
pathogens, nematodes, and nsects.

The effect of solarization 15 greatest at
the surface of the sotl and decreases

at deeper sotl depths, The maximum
temperature of soll solanzed in the
field 15 usually 108 to 131°F at a depth
of 2 inches and 90° to 99°F at 18 inches.
Control of soil pests 1s usually best for
organizms found in the upper 6 inches
of earth

Solartzatson leaves no chemical rest
dues and 15 a simple method appropn
ate for the home gardener or the lasge
scale farmer (Pg. 11 & can improve
soil structure by increasing the avail
abtlity of nitrogen and other essental
nutrients for growng healthy plants,
as well as controlling a range of pests.

BENEFITS

Solarization dunng the hot summer
months can increase soil temperature
to levels that kall many dsease caus-
ing organisms (pathogens), nematodes,
and weed seeds and seedlings. It
leaves no toxic restdues and can be
castly used on a small or large scale
garden or farm. Satl solarization also

University of Califomia

speeds up the breakdown of organic
matenal in the sodl, often resulting in
the added benefit of release of soluble

nutrients such as nitrogen (N, NHe),

calcium (Ca*), magnesium (Mg*
tassium (K), and fulvic acx
them moce available to plants.

ng

Flants often grow faster and produce
both higher and better quality yields
when grown in solarized soil. This can
be attributed to improved discase and
weed control, the increase in soluble
nutryents, and relatively greater pro
portions of helpful soil microongan
1sms.

Effectiveness on Various Pests
The degree various pests can be
controlled 15 related to the intensity,
depth, and duration of the clevated
soll temperatures. Although some
pests may be killed within a few days,
4 to 6 weeks of exposure to full sun
during the summer is required to en
sure control of many others. See UC
ANR Publication 21377 in References
for more information about solariza
tion and specific pests controlled.

Fungl and Bactenia. Sclarization con
trols many important soillborne furgal
and bacterial plant pathogens, includ
ing those that cause Verticillum wiit,
Fusarium wilt, Phytophthora root rot,
Southern blight, damping off, crown
gall disease, tomato canker, potato
scab, and many others. A few heat-tol.
erant fungt and bactena are more dif-
ficult to control with solarization.

Nematodes. Sotl solarizabion can be
used to control many species of nema
todes. Solantzatson for nematode con
trol is particularly useful for arganic
and home gardeners. However, soul

OTE
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Figare 1. Follow these four steps to
solagize your soil: cultivate and remove
plant matter; Jevel and smooth the soil;
ireigate; and lay a chear tarp on the soil
surface for & to § weeks, depending on
local conditions.
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Solarization and
Biosolarization are NOT soil
sterilants. Treatment does

NOT kill all life in soil:

“Selective Disinfestation”



Mode of Action:

* Physical
*Chemical
* Blological
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Why use
solarization?



* Non-chemical
alternative for broad-
spectrum treatment

* Cost
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How can
solarization be
used?
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First layer of
clear polyethylene film Second layer of

clear polyethylene film Soll in polyethylene planting
bags, pots, or In piles not more

than 12 inches high

Wire hoops or
wooden frames

Wooden pallet or wire mesh Layer of polyethylene film, concrete pad, or other
material, which will not allow reinfestation of soll
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What are the
limitations?




e Ground out of
production during
summertime

*Some resistant weeds

* Learning curve






Solarization Is knowledge-based
technology:

What new
InNformation 1S
being developed?






SOIL BIOSOLARIZATION

To achieve two different modes of
action (heat; OM decomposition):

e Reduce/eliminate soil pest
organisms; retain/promote
beneficial microbial community

e Aim for aerobic process; can be
micro- or anaerobic



ANAEROBIC SOIL DISINFESTATION
(ASD)

e Maintain high moisture,
low oxygen conditions in soil

 Impose reductive, fermentative
conditions to inactivate pests

* |n part,
by production of organic acids



For Soil Biosolarization We Use:

Finished, plant-based composts

and

Crop and Food Processing Solid
Wastes



Be aware of possible

Phytotoxicity

(allelopathy)
to following crop



Helpful Tools
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Hours to 90% mortality vs. temperature

- Tumble pigweed
—— Black nightshade
Common purslane
London rocket
——— Barnyardgrass
Annual sowthistle
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UC Solarization Website:

ucanr.org/sites/
Solarization
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