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Weed Control Using an Enclosed Thermal Heating Apparatus

Jared A. Hoyle, J. Scott McElroy, and J. Jack Rose*

Weed control by heat or flaming typically uses flames to burn small weeds, directed away from desired crops. This research
studied an enclosed flaming system for weed control before turfgrass establishment. Field research wials were conducted to
explore the efficacy of a PL-8750 flame sanitizer at two application timings. Treatments included various application
methods of PL-8750 flame sanitizer and common thermal and chemical weed control methods. Data were weed control
relative to the control treatment. Species evaluated included carpetweed, Virginia buttonweed, spotted spurge, large
crabgrass, goosegrass, old world diamond-flower, cocks-comb kyllinga, and yellow nutsedge. Turfgrass establishment was
not successful in summer but was successful in fall. Fall-application timing trials resulted in > 60% tall fescue
establishment at 6 wk after seeding (WAS) for all treatments. Summer-application timing trials resulted in unacceptable
turfgrass establishment (< 18%) for all evaluated turfgrass species at 6 WAS. Broadleaf and grassy weeds were better
controlled compared with sedge weeds. Overall, solarization; covered, emerged-weed flaming; and double applications of
covered, emerged-weed flaming were the most successful treatments. Solarization controlled carpetweed, Virginia
buttonweed, spotted spurge, large crabgrass, and goosegrass > 80% at 6 WAS. Weed control across thermal treatments
were equal to or greater than the comparison chemical treatment (dazomet at 389 kg ha™"). Results indicate thermal weed
control has potential for reducing weed populations before turfgrass establishment.

Nomenclature: Basamid; dazomet; carpetweed, Mollugo verticillata 1. MOLVE; cocks-comb kyllinga, Kyliinga
squamulata Thonn. ex Vahl; goosegrass, Eleusine indica (L.) Gaertn. ELEIN; large crabgrass, Digitaria sanguinalis (L.)
Scop. DIGSA; old world diamond-flower, Oldenlandia corymbosa 1. OLDCO; spotted spurge, Chamaesyce maculata L.
EPHMA; Virginia buttonweed, Diodia virginiana L. DIQVI; yellow nutsedge, Cyperus esculentus L. CYPES; tall fescue,
Lolium arundinaceum (Schreb.) S.J. Darbyshire.

Key words: Thermal weed control, methyl bromide alternative, emerged weed flaming, direct soil flaming, soil
solarization.

El control de malezas por calor o llamas usa tipicamente llamas para quemar malezas pequefas al tiempo que se evita el
cultivo deseado. Esta investigacién estudié un sistema cubierto de llamas para el control de malezas antes del
establecimiento del césped. Se realizaron estudios de campo para explorar la eficacia de un desinfectante de llama PL-8750
en dos momentos de aplicacion. Los tratamientos incluyeron varios métodos de aplicacion del desinfectante de llama PL-
8750 y métodos comunes de control de malezas térmico y quimico. Los datos fueron control de malezas relativo al
tratamiento testigo. Las especies evaluadas incluyeron Mollugo wverticillata, Diodia virginiana, Chamaesyce maculata,
Digitaria sanguinalis, Eleusine indica, Oldenlandia corymbosa, Kyllinga squamulata y Cyperus esculentus. El establecimiento
del césped no fue exitoso en el verano, pero si lo fue en el otofio. Los estudios de momento de aplicacién en el otono
resultaron en un establecimiento >60% de Lolium arundinaceum a 6 semanas después de la siembra (WAS) para todos los
tratamientos. Los estudios de momento de aplicacion en el verano resultaron en un establecimiento inaceptable del césped
(<18%) para todas las especies de césped evaluadas a 6 WAS. Las malezas de hoja ancha y zacates fueron controladas mejor
en comparacion con las malezas ciperaceas. En general, solarizacion; suelo cubierto, control con llamas en malezas
emergidas; y aplicaciones dobles de suelo cubierto, control con llamas en malezas emergidas fueron los tratamientos mas
exitosos. La solarizacion controlé M. verticillata, D. virginiana, C. maculata, D. sanguinalisy E. indica >80% a 6 WAS. El
control de malezas térmico fue igual o mayor en comparacion con el tratamiento quimico (cazonete a 389 kg ha™"). Los
resultados indican que el control térmico de malezas tiene potencial para reducir poblaciones de malezas antes del
establecimiento del césped.

Thermal weed control methods use heat to kill weed seeds
and emerged weeds (Bond et al. 2007). Techniques include
soil solarization (Horowitz et al. 1983), flame weeding
(Ascard 1995, 1997, 1998; Sivesind et al. 2009), infrared
radiation (Ascard 1998), steaming and hot water (Anonymous
1999; Barberi et al. 2009; Trotter 1991), direct hear (Ascard
et al. 2007; Hopkins 1936), electrocution (Vigneaulr et al.
1990), microwave radiation (Ascard et al. 2007), electrostatic
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fields (Diprose et al. 1984), irradiation (Suss and Bacthaler
1968), lasers (Couch and Gangstad 1974; Heisel et al. 2002;
Mathiassen et al. 2006), and ultraviolet light (Andreasen et al.
1999).

One of the first thermal weed control methods, soil
solarization, heats soil by covering with plastic sheeting
(Horowitz et al. 1983). Soil solarization has been noted as a
nonchemical means of reducing weed seed populations (Egley
1983; Horowitz et al. 1983; Katan et al. 1976; Peachey et al.
2001; Rubin and Benjamin 1983; Standifer et al. 1984). Long
sun-exposure periods and increased ambient temperatures are
required for a sufficient time for effective solarization
(Standifer et al. 1984). Solarization has been used in
horticulture crops, including lettuce (Lactuca sativa 1.) and
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