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IS THE 

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

ALTERNATIVE 
CONSIDERED COST 

EFFECTIVE? 

Inconsistent results with weeds, especially w/high weed pressure.  
Average yield losses are estimated to be approximately 5% with 
metam-sodium, although the addition of other pesticides to 
provide broader control could reduce losses.  As with dazomet, 
reduced efficacy requires production cycle compensation by 
increasing the frequency of fumigation or lengthening the fallow 
period in order to obtain better control of weeds and other pests. 
These strategies result in reduced seedling production.  As with 

Metam-sodium 
(485 kg/ha) 

dazomet, seedling quality is inconsistent resulting in less 
predictable seedling production factors.  Damage to seedlings No 

growing adjacent to beds being fumigated with metam-sodium 
has resulted in significant loss of seedlings due to fumigant drift. 
Fumigant drift may result in issues related to human safety and 
legal liability.  Soil temperature requirements (above 4° C) of 
metam-sodium, due to vapor pressure properties, can constrain 
use in some areas (north and west) (Landis and Campbell, 1989); 
(Campbell and Kelpsas, 1988; Carey, 1996; Carey, 1994, Darrow, 
2002; Weyerhaeuser, #4, 1985-87; Weyerhaeuser, #6, 1992) 

NON CHEMICAL ALTERNATIVES 

Containerized 
production 

Containerization of nursery production would (1) require a large 
capital investment by all participants in the sector, (2) increase 
seedling production costs by 300 to 600%, (3) reduce 
reforestation rates as public nurseries opt out of reforestation as 
expenditures go up.  (see Section 18 and Appendix A.).  Some 
nurseries with specialized markets have a portion of their 
production in containers (Barnett and McGilvrary, 1997; Darrow, 
2002; Lowerts, 2003). 

For seedling 
production goals, is 
not cost effective 
for the complex 
production system. 
[see Section 18 and 
Appendix A.] 

Virtually 
Impermeable Film 
(VIF) 

Current technology does not allow the gluing together of 
overlapping sheets and therefore makes this product non­
functional for flat fumigation treatments, and currently available 
products are relatively weak and torn by wind or pressure. 
However, manufacturers believe problems can be resolved 
(Rimini and Wigley, 2004). Both factors combine to make VIF 
film impractical using current technology.  In the future, VIF 
might have a role in reducing MB use rates while maintaining 
efficacy, due to reduced emissions.  Ongoing studies may help 
assess value of VIF with MB and chemical alternatives. (Carey 
and Godbehere, 2004; Guillino et al., 2002; Martin, 2003). 

Not currently cost 
effective; not 
allowed in 
California 
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IS THE 

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

ALTERNATIVE 
CONSIDERED COST 

EFFECTIVE? 

Not able to generate acceptable heat to allow spring planting; 
most effective time for solarization is not compatible with timing 
for production; uses solar radiation to heat soil under clear plastic, 
and under certain conditions in some locations in the summer, soil 
can be heated to as high as 60 C to a depth of 7.5 cm.  Effective 
solarization would likely require several months of covered bed 
treatments, to heat soil to a sufficient depth (25-30 cm) in order to 
affect soil-borne pathogens. Seeds of some weed species are 

 Solarization 
resistant even to higher temperatures obtained with solarization.  
Nutsedges, Fusarium spp., Macrophomina spp. are not 
controlled, or unpredictably controlled, by solarization (Elmore et 

Not cost effective 
as drop-in 
replacement 

al., 1997).  Therefore, this alternative is not considered 
technically feasible.  Conceivably, solarization could be 
optimized for efficacy and incorporated into an integrated pest 
management (IPM) program that would help reduce chemical use 
for bed preparation, but because of intensive scheduling of 
seedling production, solarization is inadequate as a sole 
replacement for MB in the forest seedling industry even in the 
southern U. S. (Weyerhaeuser, #8, 1992-95) 

Biofumigation 

This is a process where mustard species (Brassica spp.) are grown 
and ultimately disked into soils. A bioactive breakdown product 
of some of these species is MITC. However, this alternative is 
not considered feasible due to the difficulty in obtaining sufficient 
biomass to produce effective amounts of MITC to manage 
diseases and weeds under nursery conditions.  11,500 kg per ha of 
Brassica plants—an amount that is considered very high 
production—is only equivalent to approximately 25 kg dazomet, 
an amount significantly less than effective fumigation rates.  In 
addition, increased Fusarium populations due to favorable 
conditions provided by Brassica plants have been reported to 
increase seedling diseases after biofumigation treatments.  While 
some Petri dish studies (e.g., Charron and Sams) have indicated a 
reduction in growth of some fungal pathogens limited field 
studies have been conducted to verify effects. 

Not able to provide 
sufficient biomass 

Flooding/Water 
management 

Nursery beds generally are designed and graded for good 
drainage to prevent standing water.  Flooding could increase 
incidence of Phytophthora and Pythium, which cause important 
damping-off and root rot diseases. Therefore, this alternative is 
not considered technically feasible. 

No 

General Integrated 
Pest Management 
(IPM) 

Nurseries currently use IPM techniques, but these measures do 
not provide adequate weed and disease control.  Therefore, this 
alternative is not considered technically feasible. 

Not as drop-in 
replacement 
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