Abstract for IWSS Meeting – Vancouver BC

The introduction of several new postemergence herbicides and the presence of Roundup Ready crops have placed a renewed interest in the need to determine the operating parameters that optimize the spray deposition on the target weeds while minimizing drift. When making foliar applications the herbicides are not always distributed uniformly, do not completely penetrate into the lower parts of the plant canopy, may not provide adequate coverage on the target, and a portion may drift from the target field into sensitive areas.
Recent nozzle technology is placing an increased emphasis on achieving optimum efficacy while keeping the drift potential at a minimum.  One such nozzle design is the venturi style nozzle. The adoption of this nozzle type is widespread and without adequate knowledge of performance or good operating parameters.  Venturi nozzles can produce very coarse sprays that could result in reduced target coverage under some conditions.  More information about how to use the latest nozzle technologies to apply herbicides for postemergence control of grasses and broadleaves is paramount for achieving optimum weed control.  
Multiple field studies were conducted in Kansas, USA over several years to measure herbicide efficacy comparing various nozzle types (extended range flat-fans, turbo flat-fans, air induction/venturi flat-fans), application volumes (47 and 94 L/ha), and spray pressures (ranging from 137 to 483 kPa).  Orifice sizes were selected to deliver desired application volumes at given pressures when application speeds were 9.6 km/h.  Various plant species representing broadleaf and grass type weeds were treated with glyphosate and paraquat at sublethal herbicide rates to accentuate efficacy differences.  Typically, ammonium sulfate at 2% w/w was added to the glyphosate treatments and NIS at 0.25% v/v was added to the paraquat treatments.
Summarized results indicate that weed control is not sacrificed while minimizing water requirements utilizing low spray volumes using venturi and chamber style nozzles that produce much larger droplet sizes with potentially less coverage than conventional flat fan spray nozzles.  It was also found that using higher pressure for venturi style nozzles improved coverage and efficacy potential while still minimizing drift potential when compared to conventional nozzles at lower pressures.  Results also reflect improved efficacy with venturi style nozzles in the presence of higher temperature and lower humidity.  This result is possibly due to the increased evaporation potential from the smaller droplet sizes associated with conventional nozzle types. There was very little measured difference in how the two herbicides responded to the different nozzle types and application variables.
From these studies it is recommended that applicators should consider using drift reduction nozzle technology to make applications when conditions are conducive to spray drift.  However, to achieve the best results it is recommended that venturi nozzle types be used at higher pressures to generate a droplet size consistent with improved coverage and minimized drift.  Results may differ with application parameters outside the scope of this research.
