Estimated Agricultural Use for Glyphosate, 1992 [1]
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Improving Multl-Point Direct Chemical

Estimated Agricultural Use for Glyphosate, 2012 (]
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Injection For Boom Sprayers =

This year's AGCO SCOPE team developed a method for quick chemical changeover on boom sprayers to improve pesticide targeting in fields. Most current boom spray-

ers restrict farmers to spraying a single pesticide cocktail over a large area. This method wastes water, chemicals and time while potentially exposing the operator to
dangerous active ingredients during refilling. Furthermore, due to increased pesticide resistances, a single pesticide cocktail is no longer effective against all pests and
may in fact be detrimental to crops. Existing direct injection systems have serious latency issues that have prevented widespread adoption. The 2014-2015 AGCO

SCOPE team addressed this by designing, building and analyzing a proof-of-concept for a multi-point direct chemical injection system.
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Boom Sprayer Overview
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Use by Year and Crop/1]

Glyphosate (RoundUp) use has exploded in the
past 15 years. The previous strategy of blanket-

Driver-defined, GPS-
controlled spraying
system

g spraying an entire field has ceased to be effective. -
- R No current pesticide is as general-purpose as ’
: = e glyphosate, so targeted spraying technologies must - =
s B Orchards and grapes v
‘_g 0o, E e o be developed. b o -
% e This is the problem space that the 2014-2015 Olin
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Other Pesticides

Pesticide Viscosity Histogram
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Glyphosate, as a single chemical compound,

Focus on
Herbicides has constant fluid properties. Pesticides as a
whole, however, are incredibly varied in their
chemical makeup, behavior, and optimal appli-
< Herbicides cation rate.
Insecticide
B Fungicide

Developing a system that is capable of han-
dling orders of magnitude across pesticide ap-
plication rates and fluid properties requires
careful analysis. It was not feasible to test eve-
ry pesticide permutation that could be used.
The team had to instead pick critical properties
to examine and test across the range of to vali-
date our system.
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Direct chemical injection is the process of mixing chemical in with

THE TEAM

Morgan Bassford
Nick Eyre
Ingrid Hagen-Keith

a carrier fluid (typically water) on an as-needed basis, rather than
pre-mixing a large tank. This strategy requires a more complex ma-
chine, but is far superior from an operating cost, environmental

safety, and operator safety perspective. Pesticides are sold in con-

centrate, and are often highly toxic. By allowing the operator to Chris Joyce

load a pesticide cartridge rather than dump and mix off-site, hu-

man contact with the pesticide is reduced. Mixing the pesticide Advisor:

with water on an as-needed basis also allows unused pesticide to Brian Storey
be reclaimed and stored rather than dumped, significantly helping

the environment and the bottom line. Lialson:

Jeff Zimmerman




