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Yellow Nutsedge (Cyperus esculentus) Control with Methyl Iodide in
Combination with Totally Impermeable Film

Theodore P. McAvoy and Joshua H. Freeman*

Methyl bromide (MBr) has been an industry standard for soil fumigation in a multitude of crops for decades. However, it
has been banned by the United Nations Environment Programme, and alternatives to MBr must be implemented to
sustain productivity in many vegetable crops that depend on soil fumigation. One alternative that has been implemented in
some areas is methyl iodide (MeI). Efficacy of MeI has been demonstrated on many pest species and has been generally
similar to MBr. Methyl iodide is a costly material, which has likely limited its adoption. Virtually impermeable film (VIF)
and totally impermeable film (TIF) provide greater fumigant retention than low-density and high-density polyethylene
film, which can allow for reduced fumigant application rates while maintaining fumigant efficacy. The objectives of this
research were to evaluate TIF with reduced rates of shank-applied MeI : chloropicrin (Pic) (50 : 50 w/w) for the control of
yellow nutsedge in tomato. Treatments included a standard rate of MeI : Pic (93.3 L ha�1 [178 kg ha�1 broadcast]) under
VIF and TIF, three reduced rates (37.3, 56, 74.6 L ha�1 [71.2, 106.8, 142.5 kg ha�1 broadcast, respectively]) under TIF,
and a nontreated control under TIF. Results indicate fumigant use rates may be reduced from a standard 93.3 L ha�1

under VIF to 37.3 L ha�1 (60% reduction) under TIF while providing yellow nutsedge control and maintaining tomato
yields.
Nomenclature: Methyl iodide; chloropicrin; yellow nutsedge, Cyperus esculentus L.; tomato, Solanum lycopersicum L.
Key words: Fumigant, methyl bromide alternatives, nutsedge, plasticulture, retention, weed control.

Methyl bromide (MBr) ha sido el estándar de la industria para la fumigación de suelo en múltiples cultivos por décadas.
Sin embargo, debido a que ha sido prohibido por el Programa para el Ambiente de las Naciones Unidas, alternativas a MBr
deben ser implementadas para mantener la productividad de muchos vegetales que dependen de la fumigación del suelo.
Una alternativa que ha sido implementada en varias áreas es methyl iodide (MeI). La eficacia de MeI ha sido demostrada en
muchas especies de plagas y ha sido generalmente similar a MBr. Methyl iodide es un material costoso, lo que
probablemente ha limitado su adopción. Coberturas virtualmente impermeables (VIF) y coberturas totalmente
impermeables (TIF) brindan mayor retención del fumigante que las coberturas de polyethylene de baja o alta densidad,
lo que permite el uso de dosis reducidas de fumigante manteniendo su eficacia. Los objetivos de esta investigación fueron
evaluar TIF con dosis reducidas inyectadas al suelo de MeI:chloropicrin (Pic) (50:50 w/w) para el control de Cyperus
esculentus en tomate. Los tratamientos incluyeron una dosis estándar de MeI:Pic (93.3 L ha�1 [178 kg ha�1 aplicación
generalizada]) bajo VIF y TIF, tres dosis reducidas (37.3, 56, 74.6 L ha�1 [71.2, 106.8, 142. 5 kg ha�1 aplicación
generalizada, respectivamente]) bajo TIF y un testigo no tratado bajo TIF. Los resultados indican que las dosis de
fumigante pueden ser reducidas desde el estándar 93.3 L ha�1 bajo VIF a 37.3 L ha�1 (reducción del 60%) bajo TIF al
tiempo que se obtiene el control de C. esculentus y se mantiene el rendimiento del tomate.

The primary weed controlled by methyl bromide (MBr) in
tomato production on the eastern shore of Virginia is yellow
nutsedge. In the southern United States, yellow nutsedge is
among the most common and troublesome weeds in fruiting
vegetables (Webster 2006). Yellow nutsedge is not completely
controlled by plastic mulch, because the plant possesses sharp
leaf tips that readily puncture and emerge through the plastic.
Black mulch does suppress yellow nutsedge spread in terms of
shoot production and lateral expansion compared to a
nonmulched control. It is estimated that a single yellow
nutsedge tuber produced 62 shoots by 24 wk after planting in
black mulch compared to 208 shoots produced in the
nonmulched control during the same time period (Webster
2005).

Relatively low infestations of yellow nutsedge can result in
decreased tomato yields. Stall and Morales-Payan (2000)
found that season-long interference of 25 yellow nutsedge
shoots m�2 resulted in a 10% marketable yield loss of tomato.
In addition, the critical weed-free period for yellow nutsedge
in tomato is between 2 and 10 wk after transplanting to avoid
tomato yield losses above 5%. Other studies have shown
season-long interference of yellow nutsedge resulted in yield
loss of up to 100% in bell pepper (Capsicum annum L.)
(Motis et al. 2003; Santos et al. 2007a), 94% in watermelon
[Citrullus lanatus (Thunb.) Matsum. & Nakai] (Buker et al.
2003), and 85% in cucumber (Cucumis sativus L.) (Johnson
and Mullinix 1999).

Methyl iodide (MeI), also referred to as iodomethane, is an
alternative to MBr for preplant soil fumigation (Duniway
2002). Title 5, section 602 of the Clean Air Act orders the
U.S. Environmental Protection Agency (USEPA) to list any
substance with an ozone depletion potential (ODP) of 0.2 or
greater as a Class 1 ozone depleter. The ODP of MeI is likely
less than 0.016, which is much lower than the level of Class 1
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