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   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 control of the undesired pests.  The complexity of the postemergence application process is exemplified as recent nozzle technology is placing an increased emphasis on keeping the drift potential at a minimum.  Nozzles are being designed that will reduce the variability of the drop size spectrum thus improving the quality of spray for a given nozzle size and pressure.  
   This study was designed to measure the droplet characteristics of venturi, (AI); extended range, (XR); turbo, (TT); and Combo-Jet, (DR) flat-fan spray tips.  The AI, XR, and TT are Spraying Systems/TeeJet tips and the DR tip is from Wilger.  The four tips were compared at 47 and 94 L/ha.  The spray pressures used were 173 kPa for the extended range flat-fan, 242 kPa for the Turbo and Combo-Jet flat-fans, and 345 kPa for the AI flat-fan. The nozzle angle and orifice sizes used were 110015 and 11003 for the XR and TT flat-fans, 110015 and 110025 for the AI flat-fans, and 80015 and 8003 for the Combo-Jet DR flat-fans.  The 015 and 025/03 orifice sizes respectively determined the 47 and 94 L/ha application volumes.  The applications were made with a tractor plot-sprayer equipped with a 3 m rear mounted boom. Nozzles were spaced at 76 cm and located 51 cm above the target.  Water sensitive cards were placed under the spray boom to collect the droplet data.  The study was comprised of two experiments with 16 treatments each.  Three cards per treatment over two replications per experiment were summarized representing 64 cards for each position and a total of 192 cards.  DropletScan software was used to analyze the cards.

   The volume median diameter (VMD, 50%) was measured for each tip.  The VMD means for the XR, TT, DR, and AI were 405, 450, 515, and 559 microns respectively.  Each tip produces a unique droplet spectrum and progression from smaller to larger was as expected.

   An important statistic for indicating drift potential is the number of droplets that are 200 microns or less in size. The means for this statistic and each tip were compared. The extended range flat-fan tip at 173 kPa had 746 droplets that were less than 200 microns.  The turbo flat-fan tip at 242 kPa produced 398 droplets under 200 microns.   The Combo-Jet flat-fan tip at 242 kPa produced 129 droplets under 200 microns and the air-induction flat-fan at 345 kPa produced the least number of droplets under 200 microns at 104. The data indicate the extended range flat-fan tips produce significantly more driftable droplets even when used at the lower pressure. The turbo flat-fan produced about one half the number of the extended range and over double the amount of the Combo-Jet DR and the AI venturi nozzles.  The DR and AI tips were closely matched for number produced.  However, even at 345 kPa the AI tip produced the least amount of droplets subject to drift.

   At 47 L/ha, the efficacy data collected with this study indicate that the extended range flat-fan tips slightly out performed the turbo flat-fan tips which slightly out performed the Combo-jet tips, which slightly outperformed the venturi flat-fan tips.  At 94 L/ha a similar trend was shown with each nozzle while overall performance for each nozzle was less than at 47 L/ha.
  As evidenced in this study, even when used at the recommended pressures the four tips compared produced significantly different VMD's and all had different drift potential.  However, the level of control was not that much different across nozzle type and application volume.  With this in mind, applicators should not hesitate using drift reduction nozzle technology to make applications when conditions supporting drift are present.

