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Abstract 
Sugarcane is grown primarily on organic or muck soils (Histosols) in the Everglades 
Agricultural Area in Florida. Efficacious weed control in these soils with preemergence 
herbicides at planting or following harvest of ratoon cane is essential for profitable sugarcane 
production. Triazine herbicides, atrazine and metribuzin applied in combination with 
pendimethalin are widely used for preemergence broadleaf weed and grass control, 
respectively. Efficacious residual weed control by these herbicides depends on their 
persistence in soil under field conditions. Field studies were conducted between 2011 to 
2012 to determine dissipation of atrazine, metribuzin, and pendimethalin applied 
preemergence on organic soils.  

The soil type was Dania muck with pH of 6.6 to 7.1 and 64 to 77% organic matter. The 
experiments for each herbicide were arranged in a randomized complete block design with 
three to four replication of herbicide treatments. Treatments consisted of atrazine, 
metribuzin, and pendimethalin applied at 4.48, 1.12, and 4.0 kg/ha, respectively. 
Pendimethalin was applied both as oil- and water-based formulations. Soil samples were 
collected from the top 10 cm of soil immediately after application and then every 7 days for a 
duration of 8 weeks, then stored at -20 C prior to analysis. The herbicides were extracted 
using toluene and the concentrations in the toluene phase determined using a gas 
chromatograph-mass spectrometer. 

Herbicide dissipation data were fitted to exponential decay models to determine their half-
lives under field conditions. Both total amount and bioavailable fraction of atrazine dissipated 
rapidly. The half-life of the total amount and bioavailable fraction of atrazine ranged from 4 to 
10 days and 1 to 6 days, respectively. Dissipation of the total amount of metribuzin 
increased over time and the half-life ranged from 19 to 25 days, while the half-life of the 
bioavailable fraction ranged from 9 to 11 days. Both the oil- and water-based formulations of 
pendimethalin had biphasic rates of dissipation. The half-life of the oil- and water-based 
formulations were 8 to 18 days and 12 to 13 days, respectively. 

Atrazine dissipated more rapidly than metribuzin under field conditions in organic soils. 
Atrazine half-life values were up to 60-fold lower than previous estimates of 60 days under 
field conditions, indicating enhanced degradation, resulting in shorter residual activity. This 
implies that metribuzin is a better option for use on organic soils exhibiting enhanced 
atrazine degradation. Dissipation of oil- and water-based pendimethalin formulations were 
very similar, but with lower half-lives. The lower values were attributed to climatic and 
edaphic conditions, and the absence of incorporation following application, suggesting that 
long residual activity of pendimethalin irrespective of the formulation when applied under dry 
soil conditions with no incorporation will not be observed on organic soils.   
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