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Weeds are present as seeds or propagules in the soil at the time of
crop planting. As the crop establishes, weeds also grow unless they
are controlled. The greatest weed competition occurs in the first 4
weeks of establishment. As mechanical seeding and cultivation
increases, weeds must be controlled in the seed-line. Soi1l solarization
has been an effective method of weed control for most weed species.
It has been especially effective on Orobanche sp. and Asteraceae
family species that chemicals have not adequately controlled. Winter
annual species are all easily controlled. Only some summer annuals
and some perennials with deep rhizomes or rootstocks are not
controlled. Benefits of using soil solarization for weed control include

1) broad spectrum pest control, 2) do not need specific chemicals,
rates, or chemical application equipment, 3) no concern aboutl over
application and thus crop residues, 4) no concern about chemical
residues in the soil, 5) plantings of many crops in a small area,
without potential herbicide contamination from one crop to another,
6) can be applied by hand or machine, and 7) may "clean up" a site
of a major pest complex without using several chemicals. Soil
preparation and application techniques should be stressed for optimum
weed control to enhance the acceptance of this environmentally
friendly method of pest control.
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Soil solarization or sometimes called soil pasteurization
has had a short but interesting history. It has been
researched to determine how to make it work successfully
in various parts of the world. The pest management
method has also been used by some farmers because they
are interested in the technique. They think that is easy to
use, environmentally and humanly safe, and it should be
successful. There have been advantages of costs over the
where previously it was unable to grow because of pests,
increased pest control and increased yields of crops after
solarization.

Solarization can give a broad spectrum of weed control
(2. 3, 4, 8,9, 10). There is some weed selectivity but it
is probably not going to be used to an advantage. Annual
crop plants have to be planted after the solarization 1S
completed, though perennial crops can be treated.
Solarization has been evaluated successtully in many
countries (4). In these tests, winter annual weeds bave
been controlled in almost all studies (4). Summer annual
species have generally been controlled with some
exceptions being Melilotus sp., Portulaca oleracea,
Scorpiurus luteum, Coronilla scorpoides and Conyza
canadensis. Control of some summer or heat tolerant
species have been more variable. Weed susceptibility 1s
more narrow and the care in solarizing to make sure that
the correct conditions are present will make a greater
difference in success. Perennial species such as Cynodon
dactylon and Sorghum halapense have generally been
controlled (5), however, in some studies regrowth became
the dominate weed (9). Other perennial species like

55:13 alows (1995) iy all A 405 Al

Convolvulus arvensis, Imperata cylindrica, Cyperus
esculentus and C. rotundus have not been controlled.
Parasitic species such as Orabanche sp. have been
successfully controlled although not eradicated (1, 9).
Successful solarization will take into account all
management practices. Soil moisture before and at the
time of solarization will improve weed control. Seeds
start to imbibe water and are easier to kill in moist soil.
Solarization during the period of maximum radiation is
critical for control. This may not be the middle ot the
summer months, particularly along coastal regions. If
solarization is planned for beds then the beds should be
oriented north to south to take advantage of the
uniforming warming of the bed, rather than a cool and
warm side. Keeping the tarp intact for the duration of
solarization can also sometimes be a problem, especially
if there are animals around to puncture the plastic. All of
these factors can determine the success ot the application.
Solarization is not limited to any one crop or type of
cropping system. It can be used in row crops, field crops,
young orchards or shrub crops or for potting mixes (6)
being reclaimed or prepared for planting. In crops where
no herbicides are registered it is an opportunity to achieve
broad spectrum pest control without concern for crop
damage. Some who have not evaluated solarization teel
that it is a technique only for high value crops. In high
value crops, this safe technology should be the primary
method of preplant weed control but it need not be

limited to high value crops.
When soil solarization was first described using plastic



technology 1t was an evolution from fumigation with
methyl bromide. The evolution gave a technique thal has
much of the same benefits without the hazard of working
with a toxic material. Methyl bromide is being closely
scrutinized because of its potential hazard to the ozone
layer and ground water (11). It is well known as being
toxic to applicators. This is a known hazard and as more
people use the product more people are exposed.
Solarization has also been compared for eftectiveness
with metam sodium. Solarization has been as effective as
metam sodium on most weeds, though not as eftective on
some deep pathogens (7). Combining solarization with
metam sodium at one-quarter to one-halt rates of
application has given similar control as metam sodium
alone at full rates (7). In most studies metam sodium has
not been as effective on, difficult to control pests, as
methyl bromide, but it is safer to use. Because of the
safety afforded from soil solarization, it should have
become a standard practice by now, yet it has not.

Soil solarization is easy to use. It 1s also easy to make
an application with less than the required conditions, thus
it may not always work successfully. The materials tor
successful solarization for weed control are easy to
obtain. If one surveys the literature, studies vary with
different results on the same weed species. In evaluating
common purslane control results varied from excellent
control to poor control. Why should this occur? It could
be because of moisture differences in soil between
studies, poor radiation conditions at some sites, different
polyethylene thicknesses or phototransmission qualities,
maybe there were holes in the plastic or there could be a
different common purslane biotype. A student recently
completed a thesis showing that plants collected
from six areas ranging in mean summer temperature from
15.5 to 30.9C did not show a correlation with control and

temperature. There was a strong relationship between
temperature and duration of temperature and control.

There are distinct benefits from solarization. There are
environmental and sociological reasons for it use (11).
There i1s not a potential for pollution from an application.
There is no residue of a pesticide left in the soil. This
allows a planting of any crop without concern of a
herbicide carryover, or a concern of a residue in the
following food crop. Perception of a safer treatment by
not having a pesticide residue also allows tor an increased
price of a commodity or opportunity to sell or ship a
commodity, that if treated with some pesticides would not
be accepted. It is safe to apply. Relatively poorly trained
workers can still apply plastic without concern by the
farmer that a worker might be injured. Solarization can
give longer term results on some pests than a single
application of a pesticide. Solarization tends to be
nonselective on weeds, thus it may save applications of
one or more selective herbicides to achieve the same
control. In some crops two or more selective herbicides
are used to control different weed species.

Solarization has not been as widely used as it could be

because of several reasons. First, as long as methvl
bromide is available, better, more consistent control can

be achieved of most pests by methyl bromide. Unlike
methyl bromide, solarization requires taking land out of
production for a period that in some areas will reduce the
cropping period. For most of the world, particularly 1n
the United States, there 1s no recycling of the
polyethylene, thus it becomes a waste problem. This has
been a deterrent to 1ts use. Solarization has not been as
dependable as methyl bromide for weed control. There
have been instances where application gave less than
excellent control. Putting all of these reasons together,
the technique has not been widely accepted and used.

Lailadl

53-55 :(1)13 .4 all il 08y Ao . Slie ) dadlsal "Ly dagbus 4000 Gugaddll L1995 L ADS ¢ gald

il (3 dadlSe Claxa 4 dge 5 Gl A plEadY (2 WY e ad y b
A0 (4 oJpmadd) i Auisd) U1 AUl cle el 3Ly ) e Aaalil alaal
o Sralasiae el ) (5 Aol o4 Clauall il BV Cpe daalill jlalall
O3S (6 ¢ 3AY Jymana (o dudall Glapadl Gl jad e G (50 G pia dikis
Lalall &g Y] Gl dnn (e pcdpall "CilaT ol (7 ol of Ly gy Ll
in il ppeaas Clglee 5y e Ao 2SU (4 2y e sBa L glaS aladiuy
Ui e ) Al »3a J g 304 ) doie lie S | luad AaidlSe ) J s oll alasin)
LAY AadlSl

(3 e ¢l AalSia 3 1y cdu ) e cilie] dailsa tAgalida ClalS

el )l oo ge die LS el Jab ) A e L 4 ClieYl aa i

Adlidl Girany LehailSe aT ad Lo eV a0y sal o paanall el il aas
S o Ly v semaall el i e (0¥ A ¥ ¥l A J seaadll | cakanl
18y .l Jaghd 85,6 oda AadlSe caay 13 cl2e YT e 5 bl Y
e Aleld cul $y e gyl alaae AadlSd Aleld 43y jha A g Guedd ) 2a
el el ciial Al dpeadll Apaill e g il g @ glled) AadlSd (Gala g
il Agl sl Clle V) A6IS AadlSa Al phall o3 lSely Ll S0 Lghadlsa
3 5 enadl Slle Y1 sy dnisall G gl o #dlSY Ll o (A g
iadlSae (1 ralse Y AaalCd AL il ek W e Jadiy cdend) ) lally sadddal




References

1.

Abu-Irmaileh, B.E. 1991. Soil Solarization controls
broomrapes (Orobanche spp.) in host vegetable crops
in the Jordan Valley. Weed Technology 5:575-581.
Abu-Irmaileh, B.E. 1991. We¢ed control in squash
and tomato fields by soil solarization in the Jordan
Valley. Weed Res. 31:125-133.

Egley, G.H. 1990. High-Temperature eftects on
germination and survival of weed seeds in soil.
Weed Sci. 38:429-435.

Elmore, C.L. 1991. Weed control by solarization.
In: Soil Solarization. CRC Press Boca Raton,
Florida. pp. 61-71.

Elmore, C.L., J. Roncoroni and D.D. Giraud.
1993. Perennial weeds respond to control by soil
solarization. California Agri. 47:19-22.

Gamliel, E.H., E. Hadar and J. Katan. 1993.
Improvement ot growth and yield ot Gypsophila
paniculata by solarization or fumigation of soil or
container medium I1n continuous cropping systems.
Plant Diseases 77:933.937.

10.

11.

Hartz, T., J.E. DeVay and C.L. Elmore. 1993.
Solarization 1s an effective soi1l disinfestation
technique for strawberry production. HortScience
28:104-106.

Horowitz, M., Y. Regev and G. Herzlinger. 1983.
Solarization for weed control. Weed Sci. 31:170-
179.

Linke, K.H. 1994. Effects of soil solarization on
arable weeds under Mediterranean conditions:
control, lack of response or stimulation. Crop Prot.
13:115-120. |
Vizantinopoulos, S. and N. Katranis. 1993. Soil
Solarization in Greece. Weed Res. 33:225-230.
Yaron, D., A. Regev, and R. Spetor. 1991.
Economic evaluation of soil solarization and
disinfestation. In: Soil Solarization. CRC Press, Boca
Raton, Florida. pp.171-191.



