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ABSTRACT





   Application of postemergence herbicides is becoming an ever-increasing complex phase of crop production.  Introduction of several new postemergence herbicides has renewed the need to determine the operating parameters that optimize the spray deposition on the target weeds.  Techniques for foliar spraying are considerably different than those traditionally used for soil-applied products.         Current application practices and technology often are only partially effective because a portion of the applied pesticide fails to deposit and remain on the plant.  The herbicides are not always distributed uniformly, do not completely penetrate into the lower parts of the plant canopy, and a portion may drift from the target field by air currents.


   Recent nozzle technology is placing an increased emphasis on achieving optimum efficacy while keeping the drift potential at a minimum.  New nozzles are being designed that will reduce the variability of the dropsize spectrum for a given nozzle size and pressure.  Less driftable fines are being created when used correctly.


   The most recent development is the venturi nozzle.  The adoption of this nozzle type is widespread and without adequate knowledge of performance or good operating parameters.  This study of venturi nozzles involves some initial research utilizing the WRK DropletScan( software system as a means to evaluate nozzle spray quality in the target area and at the same time evaluate that amount of off-target movement that may be associated with the application practice.  It is hopeful that the DropletScan( software system may be useful in helping the industry sort out some very important questions regarding use parameters for the different nozzles.


   This study analyzes four venturi nozzles in comparison to three new technology but older style nozzle types for off-target droplet characteristics using the WRK software. The standard nozzle types used in this study were the extended range flat-fan, the turbo flat-fan, and the turbo flood flat-fan. The later two nozzle types use a preorifice arrangement and turbulation chamber to better manage spray droplet size. The four venturi nozzles were: the TurboDrop XL from Greenleaf, the AI from Spraying Systems, the Ultra-Lo-Drift from Precision/Lurmark, and the Raindrop Ultra from Delavan.


   The study was designed as a follow up of two previous studies where the application of product at 186 L/ha was made while operating at 138, 276, and 551 kPa with all mentioned nozzles.  In the first of the previous two studies the WRK software was used to evaluate the on-target spray quality while the second study was an in-field efficacy evaluation.  All applications were made with a tractor mounted plot sprayer equipped with a 3.5m boom set up with four nozzles at 76 cm spacing and located 51 cm above the target.  The speed traveled was adjusted at each pressure to maintain the same application rate.  All nozzles selected were the same orifice size, i.e. 1.5 LPM (0.4 GPM) at 276 kPa.


   An off-target collection device was designed to position water sensitive papers off the end of the boom in an attempt to measure the drift associated with each application scenario.  Measurements were taken of deposited drift in a horizontal and vertical plane.  The horizontal cards were positioned beginning at four feet from the end of the boom and at one-foot intervals away from the boom end. The vertical cards were placed on a pole seven feet from the end of the boom, beginning at two feet off the ground and at one-foot intervals above the target plane.   A total of three horizontal cards and three vertical cards were used in this study.  Collections were made by passing the sprayer perpendicular to the drift collector for a total of two passes per nozzle type and pressure.  Water was used as the spraying medium.


   DropletScan( is a software program that will allow accurate and rapid measure of spray droplet impressions on water-sensitive paper. This program may also be used with any other material that provides a good color contrast (i.e. white surfaces and dark dyes).  The process can be used to determine several useful spray drop statistics.  For example, the percent coverage, the spray deposition rate (GPA), drift profile, single swath pattern width, and multiple pass uniformity are all easily determined.  Droplet statistics such as VMD (V(0.5), Volume Median Diameter), V(0.1), and V(0.9) are automatically calculated for each drop card scanned.  A printout with a histogram of the drop sizes (by droplet number and percent of spray volume in each category) along with a graphic record (in color when a color printer is used) of the spot cards are provided by the software.


   The resolution of the scanner is such that stains as small as 50 microns or smaller in diameter can be measured.  Drops that size are too small to be seen without the use of magnification.  Since the smaller droplet portion of the spray spectrum is important to consider for drift management, then this software system can provide valuable information relative to drift potential.  The droplet size data measured and recorded using the DropletScan( system accurately represents the drop sizes that actually impact a target rather than the droplet sizes that are being released from the nozzle.


   The stains measured using DropletScan™ are very sensitive to spread factor. The droplet spread factor is very hard to determine for each material and collection material. This problem is more pronounced with larger droplets and should not pose a large error with driftable fine measurements.


   In general, the venturi nozzles compared to the conventional nozzles, do provide a higher quality spray in reference to what is known about drift potential.  In all cases the droplet spectrums for the venturi nozzles had less off-target deposit in the collection area off the end of the boom. However, because of the preliminary nature of this evaluative technique and a lack of control over the wind during the collection some of the data to be reported in this study does not reflect what was visually observed. Wind conditions on the day of the study were measured from 6 to 10 MPH with gusts reaching 18 MPH. Even though an attempt was made to replicate windy application conditions, unfortunately, the gusts of winds had more affect on the outcome than was expected.  Many of the droplets were blown past the collector causing skewed information and results not consistent with previous data. However, some of the data points were collected under uniform conditions that permitted a general comparison of the nozzle types included in the study.  In general it was observed that less drift occurred in the application scenarios using the venturi nozzles.  It was also shown that excessive drift occurred with the three comparison nozzles.  However, in the scenarios where the wind gusts were highest, drift measurements on the cards were not always evident.  It is suspected that the wind moved the driftable portion past the collector.  This study will be repeated with replications and with an attempt to control the wind.


   It was learned in this study that the use of the WRK DropletScan( system to analyze field developed droplet spectrums might prove to be very useful to the application industry.  The ease of using the system and the feedback information available in the report could provide a good basis for making sound application decisions for increasing the efficacy and reducing the drift potential.  As more data of this type is analyzed then better information will be available about individual nozzle types as it relates to various crop protection products.  Additional research using these new nozzle types in the field to evaluate control levels and the measuring of off-target deposition will support the decision making process.  The continued use of the WRK DropletScan( system to analyze spray quality will bolster the value of the measurement technology to quickly evaluate the swath displacement characteristics of different nozzle types under many different operating parameters including tank mix.  A continued modification of the collection technique to ensure quality information is also a very important step.�
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No weeds were investigated, preliminary research on drift evaluation process























No herbicides were used, preliminary research on drift evaluation process


























Trade names are used in the abstract to represent the proper names for the spray nozzles used.  Also the software program used is identified by its registered trademark.
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