Compatibility in
the spray tank

By understanding a few basic
principles, the chemical operator

can apply a large number of

chemical combinations simultaneously.

By Dr. Paul Sartoretto, technical director, W.A. Cleary Chemical Corporation

There is a great economic and performance benefit
in being able to spray a mixture of chemicals at the
same time. The beneficial results have at times been a-
stounding, and once the art has been mastered the
chemical operator will never go back to the old-
fashioned notion that chemicals must be sprayed one
at a time.

For economic reasons the farmers of this country
have been spraying mixtures for years, but turf has
been sadly neglected for the obvious reason that
phytotoxicity might be encountered on fine turfgrass.
This need not be if one has a thorough but simple
understanding of the nature of the chemicals one is
spraying.

I divide all chemicals into two categories: solubles
and insolubles. Of course, water is the substrate. I go
one step further and make the dogmatic statement that
insolubles cannot burn grass. If they are insoluble in
water, how can they possibly diffuse into the plant in
toxic concentration? Or, how can they possibly be so
concentrated as to produce reverse osmosis and have
water move out of the plant and cause desiccation? In
my 35 years of experience in the turf field, [ have never
encountered phytotoxicity with insolubles at the time
of spraying.

I will admit that there are insoluble pre-emergent
weed Kkillers that could be sprayed on fine turfgrass
and could, over a period of time, release a soluble
chemical that could be toxic to a particular species of
grass. But these precautions are clearly outlined on the
label. For example, there are certain pre-emergent
crabgrass killers that are not to be used on bentgrass or
Poa annua greens.

Taking this exception into consideration, and
following the rule of not exceeding the recommended
application rate because EPA has warned applicators
not to do so, one can mix any number of insoluble
chemicals in the spray tank without incurring
phytotoxicity.

Fortunately, the majority of pesticides are in-
solubles. This allows the pest control operator con-
siderable latitude on what he can mix in the spray
tank. On the other hand, soluble chemicals must be
handled intelligently to avoid phytotoxicity. One must
carefully follow the rules and guidelines that I am
about to propose in order to avoid burning.

Soluble chemicals can be divided into two general
classes: ionic and nonionic. The ionic solubles are
usually referred to as salts, and can be further sub-
divided into cations and anions. The cation, which is
positively charged, is always accompanied by an
anion, negatively charged. They are always found
together, neutralizing each other. But it is customary
to single out the nature of the active ingredient and ig-
nore the ionic charge of the inert ingredient. For exam-
ple, 2,4-D can be formulated in various salts, such as
dimethylamine and diethanolamine. The 2,4-D acid is
considered anionic, and the cation is the inert portion
whose function is to solubilize 2,4-D in water. Another
example is cadmium fungicide, which occurs as soluble
salts, such as chloride or succinate. The active ingre-
dient cadmium is cationic, and the inert anion is ig-
nored.

Compatibility test

Incompatibility results when an active cation is tank
mixed with an active anion. An example of such in-
compatibility would be the tank mixing of Caddy (cat-
ionic) fungicide with 2,4-D (anionic) herbicide. This is
clearly visible when a little 2,4-D and Caddy are added
to water in a glass jar. Instead of being a clear solu-
tion, the water will become milky, followed by the
precipitation of a gum of the cadmium salt of 2,4-D.

Fortunately for the pest control operator, all the
soluble post-emergent herbicides on the market are
anionic. Therefore, they are compatible and can be
tank mixed without incurring precipitation. When try-
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