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NAME OF 
ALTERNATIVE 

TECHNICAL AND REGULATORY* REASONS FOR THE ALTERNATIVE 
NOT BEING FEASIBLE OR AVAILABLE   

IS THE 
ALTERNATIVE 

CONSIDERED COST 
EFFECTIVE? 

Biological Control 

Biological control agents alone cannot control nutsedge and/or the 
soil pathogens that afflict peppers. The bacterium Burkholderia 
cepacia and the fungus Gliocladium virens have shown some 
potential in controlling some fungal plant pathogens (Larkin and 
Fravel 1998). However, no biological control agent has been 
identified to effectively control nutsedge or Phytophthora. Therefore, 
biological control is not a stand-along replacement for methyl 
bromide in pepper crops.  Only a limited number of biological 
organisms are effectively used to manage soil borne diseases and 
pests.  Biocontrol agents are usually very specific regarding the 
organisms they control and their successful establishment is highly 
dependent on environmental conditions.  

No 

Cover crops and 
mulching 

Cover crops and mulches have been integrated into solanaceous crop 
production systems.  However there is no evidence these practices 
effectively substitute for the control methyl bromide provides against 
nutsedges (Burgos and Talbert 1996). Some cover crops that have 
been shown to reduce weed populations also reduced or delayed crop 
maturity and/or emergence, as well as yields (Burgos and Talbert 
1996, Galloway and Weston 1996).  Mulching has also been shown 
to be ineffective in controlling nutsedges, which are able to penetrate 
through both organic and plastic mulches (Munn 1992, Patterson 
1998).   

No 

Crop rotation and 
fallow land 

Crop rotation/fallow is not a technically feasible alternative to methyl 
bromide because it does not provide adequate control of nutsedges or 
fungal pathogens.  The crop rotations available to growers are also 
susceptible to fungi; fallow land can still harbor fungal oospores 
(Lamour and Hausbeck 2003). Tubers of the perennial nutsedges 
provide new plants with larger energy reserves than annual weeds 
that can be more easily controlled by crop rotations and fallow. 
(Thullen and Keeley 1975).  Furthermore, nutsedge plants can 
produce tubers within 2 weeks after emergence (Wilen et al. 2003). 
This enhances their survival across different cropping regimes that 
can disrupt other plants that rely on a longer undisturbed growing 
period to produce seeds to propagate the next generation. 

No 

Flooding/Water 
management 

Flooding has been used effectively to manage various soil borne pest 
and diseases, especially nematodes and some weeds. However, 
nutsedges have shown tolerance to this treatment.  Submerging 
nutsedge tubers for 8 days to 4 weeks showed no effect on the 
sprouting capabilities of the tubers (Horowitz, 1972).  Studies in 
Florida showed ineffective nematode, disease, and nutsedge control 
after flooding (Allen, 1999). Regulatory issues concerning water 
management, as well as economic feasibility, also preclude its 
viability as an alternative to methyl bromide.  Land structure, 
frequent and severe droughts, and the economics of developing and 
managing flood capabilities prevent flooding from being a viable, 
cost effective alternative in the Southeastern United States. 

No 
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IS THE 
NAME OF TECHNICAL AND REGULATORY* REASONS FOR THE ALTERNATIVE ALTERNATIVE 

ALTERNATIVE NOT BEING FEASIBLE OR AVAILABLE   CONSIDERED COST 
EFFECTIVE? 

Grafting/resistant 
rootstock/plant 
breeding/soilless 
culture/organic 
production/substrat 
es/plug plants.  

Due to the paucity of scientific information on the utility of these 
alternatives as methyl bromide replacements in peppers, they have 
been grouped together for discussion in this document.  The U.S. 
EPA was unable to locate any studies showing any potential for 
grafting, resistant rootstock or plant breeding as technically feasible 
alternatives to methyl bromide control of nutsedges.  Plug plants are 
extensively used on high value vegetable crops like pepper but they 
do not control competition from nutsedges.  There are no studies 
documenting the commercial availability of resistant rootstock 
immune to the fungal pathogens listed as major pepper pests. 
Grafting and plant breeding are thus also rendered technically 
infeasible as methyl bromide alternatives for control of Phytophthora 
and Fusarium fungi.  Soilless culture, organic production, and 
substrates/plug plants are also not technically viable alternatives to 
methyl bromide for fungi. Various aspects of organic production – 
e.g., cover crops, fallow land, and steam sterilization - have already 
been addressed in this document and assessed to be technically 
infeasible methyl bromide alternatives. 

No 

COMBINATIONS OF ALTERNATIVES 

Although this combination would likely be more effective than 

Metam sodium + 
Chloropicrin 

metam-sodium alone where fungal pests are the only concern, it 
may not prevent yield losses due to nutsedges, particularly where 
weed pressure is high.  In a study with vegetables it provided No 

control of yellow nutsedge, but weed pressure in that small plot 
test was low, according to the authors (Csinos et al. 1999). 

1,3 
dichloropropene  
(Telone II) + 
metam-sodium 

This combination controls nematodes but not nutsedges.  In a study 
with vegetables, it provided control of yellow nutsedge, but weed 
pressure in that small plot test was low, according to the authors 
(Csinos et al. 1999).  It is inconsistently effective against fungal 
pests (see Michigan sections for more discussion). 1,3-D is also 
subject to regulatory prohibition of use on Karst geology. 

No 

Culpepper and Langston (2004) tested the effectiveness of several 
soil fumigant combinations for the management of nutsedges and 

1,3 
dichloropropene 
(Telone II) 
followed by 

nematodes affecting peppers in Tifton, Georgia.  Results show that 
1,3-D, followed by chloropicrin, was significantly less effective 
than MB for the control of both purple and yellow nutsedge, but as 
effective as MB for the control soil nematodes.  In terms of spring 

No, but shows 
promise 

chloropicrin and fall crop yield, however, this combination performed as well 
as MB. This treatment is promising and will require further testing 
and validation in commercial fields. 
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NAME OF 
ALTERNATIVE 

TECHNICAL AND REGULATORY* REASONS FOR THE ALTERNATIVE 
NOT BEING FEASIBLE OR AVAILABLE 

IS THE 
ALTERNATIVE 
CONSIDERED 

COST EFFECTIVE? 

Biological Control 

Biological control agents alone cannot control nutsedge and/or the 
soil pathogens that afflict peppers. The bacterium Burkholderia 
cepacia and the fungus Gliocladium virens have shown some 
potential in controlling some fungal plant pathogens (Larkin and 
Fravel 1998). However, no biological control agent has been 
identified to effectively control nutsedge or Phytophthora. 
Therefore, biological control is not a stand-along replacement for 
methyl bromide in pepper crops.  Only a limited number of 
biological organisms are effectively used to manage soil borne plant 
pathogens and pests.  Biocontrol agents are usually very specific 
regarding the organisms they control and their successful 
establishment is highly dependent on environmental conditions.  

No 

Cover crops and 
mulching 

Cover crops and mulches have been integrated into solanaceous crop 
production systems.  However there is no evidence these practices 
effectively substitute for the control methyl bromide provides 
against nutsedges (Burgos and Talbert 1996).  Some cover crops that 
have been shown to reduce weed populations also reduced or 
delayed crop maturity and/or emergence, as well as yields (Burgos 
and Talbert 1996, Galloway and Weston 1996). Mulching has also 
been shown to be ineffective in controlling nutsedges, which are 
able to penetrate through both organic and plastic mulches (Munn 
1992, Patterson 1998). 

No 

Crop rotation and 
fallow land 

Crop rotation/fallow is not a technically feasible alternative to 
methyl bromide because it does not provide adequate control of 
nutsedges or fungal pathogens.  The crop rotations available to 
growers are also susceptible to fungi; fallow land can still harbor 
fungal oospores (Lamour and Hausbeck 2003). Tubers of the 
perennial nutsedges provide new plants with larger energy reserves 
than annual weeds that can be more easily controlled by crop 
rotations and fallow. (Thullen and Keeley 1975).  Furthermore, 
nutsedge plants can produce tubers within 2 weeks after emergence 
(Wilen et al. 2003). This enhances their survival across different 
cropping regimes that can disrupt other plants that rely on a longer 
undisturbed growing period to produce seeds to propagate the next 
generation.  

No 

Flooding/Water 
management 

Flooding has been used effectively to manage various soil borne pest 
and plant pathogens, especially nematodes and some weeds. 
However, nutsedges have shown tolerance to this treatment.  
Submerging nutsedge tubers for 8 days to 4 weeks showed no effect 
on the sprouting capabilities of the tubers (Horowitz, 1972).  Studies 
in Florida showed ineffective nematode, plant pathogen, and 
nutsedge control after flooding (Allen, 1999).  Regulatory issues 
concerning water management, as well as economic feasibility, also 
preclude its viability as an alternative to methyl bromide.  Land 
structure, frequent and severe droughts, and the economics of 
developing and managing flood capabilities prevent flooding from 
being a viable, cost effective alternative in the Southeastern United 
States. 

No 

U.S. Pepper Page 46 



NAME OF 
ALTERNATIVE 

TECHNICAL AND REGULATORY* REASONS FOR THE ALTERNATIVE 
NOT BEING FEASIBLE OR AVAILABLE 

IS THE 
ALTERNATIVE 
CONSIDERED 

COST EFFECTIVE? 

Grafting/resistant 
rootstock/plant 
breeding/soilless 
culture/organic 
production/substrates 
/plug plants. 

Due to the paucity of scientific information on the utility of these 
alternatives as methyl bromide replacements in peppers, they have 
been grouped together for discussion in this document.  The United 
States was unable to locate any studies showing any potential for 
grafting, resistant rootstock or plant breeding as technically feasible 
alternatives to methyl bromide control of nutsedges.  Plug plants are 
extensively used on high value vegetable crops like pepper but they 
do not control competition from nutsedges.  There are no studies 
documenting the commercial availability of resistant rootstock 
immune to the fungal pathogens listed as major pepper pests. 
Grafting and plant breeding are thus also rendered technically 
infeasible as methyl bromide alternatives for control of 
Phytophthora and Fusarium fungi.  Soilless culture, organic 
production, and substrates/plug plants are also not technically viable 
alternatives to methyl bromide for fungi. Various aspects of organic 
production – e.g., cover crops, fallow land, and steam sterilization - 
have already been addressed in this document and assessed to be 
technically infeasible methyl bromide alternatives. 

No 

COMBINATIONS OF ALTERNATIVES 

Metam sodium + 
Chloropicrin 

Would possibly be more effective than metam-sodium alone where 
fungal pests are the only concern (see Michigan sections for more 
discussion), but this combination may not prevent yield losses due to 
nutsedges, particularly where the weed pressure is high. U.S. EPA is 
aware of one vegetable study that showed control of yellow nutsedge 
with this chemical combination, but weed pressure in that small plot 
test was low, according to the authors (Csinos et al. 1999). 

No 

1,3 dichloropropene 
+ Metam-sodium 

Controls nematodes but not nutsedges. U.S. EPA is aware of one 
vegetable study that showed control of yellow nutsedge with this 
chemical combination, but weed pressure in that small plot test was 
low, according to the authors (Csinos et al. 1999). Inconsistently 
effective against fungal pests (see Michigan sections for more 
discussion). 1,3-D also subject to regulatory prohibition of use on 
Karst geology. 

No 

1,3 dichloropropene 
(Telone II) followed 
by chloropicrin 

Culpepper and Langston (2004) have tested the effectiveness of 
several soil fumigant combinations for the management of nutsedges 
and nematodes affecting peppers in Tifton, Georgia.  Results show 
that 1,3-D followed by chloropicrin was significantly less effective 
than MB for the control of both purple and yellow nutsedge, but as 
effective as MB for the control soil nematodes.  In terms of spring 
and fall crop yield, however, this combination performed as well as 
MB. This treatment is promising and will require further testing and 
validation in commercial fields. 

No, but shows 
some promise 
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NAME OF 
ALTERNATIVE 

TECHNICAL AND REGULATORY* REASONS FOR THE 
ALTERNATIVE NOT BEING FEASIBLE OR AVAILABLE 

IS THE 
ALTERNATIVE 

CONSIDERED COST 
EFFECTIVE? 

NON CHEMICAL ALTERNATIVES 

Solarization 

Solarization is not technically feasible as a methyl bromide 
alternative for control of nutsedges. Research indicates that the 
lethal temperature for nutsedge tubers is 50 oC or higher (Chase et 
al. 1999.  Trials conducted in mid-summer in Georgia resulted in 
maximal soil temperatures of 43 oC at 5 cm depth.  Thus, 
solarization, even in the warmer months in southern states, did not 
result in temperatures reliably high enough to destroy nutsedge 
tubers, and tubers lodged deeper in the soil would be completely 
unaffected.  Response of Cyperus species to solarization is 
sporadic and not well understood and data show solarization to 
provide, at best, suppression of nutsedge populations (Chase et al. 
1999).  In addition, solarization will take fields out of production 
since it would be needed during the spring and into the summer 
months, which are optimal for pepper production. 

No 

Steam 

Steam is not a technically feasible alternative for open field 
pepper production because it requires sustained heat over a 
required period of time (UNEP 1998). While steam has been used 
effectively against fungal pests in protected production systems, 
such as greenhouses, there is no evidence that it would be 
effective in open field pepper crops.  Any such system would also 
require large amounts of energy and water to provide sufficient 
steam necessary to sterilize soil down to the rooting depth of field 
crops (at least 20-50 cm).   

No 

Biological Control 

Biological control agents alone cannot control nutsedge and/or the 
soil pathogens that afflict peppers. The bacterium Burkholderia 
cepacia and the fungus Gliocladium virens have shown some 
potential in controlling some fungal plant pathogens (Larkin and 
Fravel 1998). However, no biological control agent has been 
identified to effectively control nutsedge or Phytophthora. 
Therefore, biological control is not a stand-along replacement for 
methyl bromide in pepper crops.  Only a limited number of 
biological organisms are effectively used to manage soil borne 
plant pathogens and pests. 

No 

Cover crops and 
mulching 

Cover crops and mulches have been integrated to solanaceous 
crop production management.  However there is no evidence 
these practices effectively substitute for the control methyl 
bromide provides against nutsedges (Burgos and Talbert 1996). 
Some cover crops that have been shown to reduce weed 
populations also reduced or delayed crop maturity and/or 
emergence, as well as yields (Burgos and Talbert 1996, Galloway 
and Weston 1996).  Mulching has also been shown to be 
ineffective in controlling nutsedges, since these plants are able to 
penetrate through both organic and plastic mulches (Munn 1992, 
Patterson 1998).  

No 
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ALTERNATIVE 

TECHNICAL AND REGULATORY* REASONS FOR THE 
ALTERNATIVE NOT BEING FEASIBLE OR AVAILABLE 

IS THE 
ALTERNATIVE 

CONSIDERED COST 
EFFECTIVE? 

Crop rotation and 
fallow land 

Crop rotation/fallow is not a technically feasible alternative to 
methyl bromide because it does not provide adequate control of 
nutsedges or fungal pathogens.  The crop rotations available to 
growers are also susceptible to fungi; fallow land can still harbor 
fungal oospores (Lamour and Hausbeck 2003). As regards to 
nutsedges, tubers of these perennial species provide new plants 
with larger energy reserves than the annual weeds that can be 
frequently controlled by crop rotations and fallow land (Thullen 
and Keeley 1975).  Furthermore, nutsedge plants can produce 
tubers within 2 weeks after emergence (Wilen et al. 2003). This 
enhances their survival across different cropping regimes that can 
disrupt other plants that rely on a longer undisturbed growing 
period to produce seeds to propagate the next generation. 

No 

Flooding/Water 
management 

South Florida is generally subject to natural flooding during 
summer months, but other areas cannot be flooded because of 
lack of a shallow, impermeable layer. Although flooding is a pest 
management tool that has been used effectively to manage various 
soil borne pest and plant pathogens, nutsedges have shown 
tolerance to this treatment.  Submergence of nutsedge tubers for 
periods of 8 days to 4 weeks showed no effect on the sprouting 
capabilities of the tubers (Horowitz, 1972).  Studies in Florida 
(Allen, 1999) showed ineffective nematode, plant pathogen, and 
nutsedge control.  Regulatory issues concerning water 
management, as well as economic feasibility, also preclude its 
viability as an alternative to methyl bromide.  Land structure, 
frequent and severe droughts, and the economics of developing 
and managing flood capabilities will prevent flooding from being 
a viable, cost effective alternative in the Southeastern states. 

No 

Grafting/resistant 
rootstock/plant 
breeding/soilless 
culture/organic 
production/substrates/ 
plug plants. 

Due to the paucity of scientific information on the utility of these 
alternatives as methyl bromide replacements in peppers, they have 
been grouped together for discussion in this document.   The U.S. 
was unable to locate any studies showing any potential for 
grafting, resistant rootstock or plant breeding as technically 
feasible alternatives to methyl bromide control of nutsedges.  Plug 
plants are extensively used on high value vegetable crops like 
pepper but they do not control competition from nutsedges. There 
are no studies documenting the commercial availability of 
resistant rootstock immune to the fungal pathogens listed as major 
pepper pests. Grafting and plant breeding are thus also rendered 
technically infeasible as methyl bromide alternatives for control 
of Phytophthora and Fusarium fungi.  Soilless culture, organic 
production, and substrates/plug plants are also not technically 
viable alternatives to methyl bromide for fungi.  Various aspects 
of organic production – e.g., cover crops, fallow land, and steam 
sterilization - have already been addressed in this document and 
assessed to be technically infeasible methyl bromide alternatives. 

No 

COMBINATIONS OF ALTERNATIVES 
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