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Influences of canopy-pushing plate on droplet drift and deposition
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Abstract Boom sprayer is one of the most important sprayers for field crops due to its advantages of high working
efficiency, droplet coverage, uniform droplet distribution and good biological control effect. However, due to the density
of plant canopy and meteorological conditions such as crosswind, the droplets are very difficult to penetrate into the
middle and lower parts of the plant and tend to drift into non-target areas. In order to improve the penetrability of
droplets in crop canopy and reduce the potential spray drift of boom sprayer, a canopy-pushing plate of boom sprayer was
designed and optimized. Two kinds of nozzles (standard flat fan nozzle ST110-02 and air injection nozzle IDK120-02)
were used to compare the characteristics of drift reduction and droplet deposition on wheat between conventional boom
sprayer and canopy-pushing plate boom sprayer. The results showed that the pushing plate could effectively reduce drift,
and the effect on the standard flat fan nozzle ST110-02 was stronger than on the air injection nozzle IDK120-02. The
drift reduction rates in ST110-02 and IDK120-02 nozzle were 59. 0% and 9.5% ., respectively. The canopy-pushing plate
could increase the deposition rate of spray liquid by 18. 0% for the ST110-02 nozzle and 8. 6% for the IDK120-02 nozzle.
What’s more, the canopy-pushing plate could also improve the penetration effect of droplets into the lower parts of
canopy, which is favorable for the uniform deposition of the spray liquid on the plant.
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Fig. 1 Functional principles of shield on droplet deposition and drift reduction
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Fig. 3 Droplet drift test bench of boom sprayer
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Fig. 4 Pesticide application of boom sprayers in the field
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Fig. 6 Droplet drift results of IDK120-02 nozzle
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Table 2 Variation coefficients of droplet
deposition on wheat plants
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