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There is a general awareness that water quality
plays a role with pesticide efficacy. The dangers of
high salt content and high pH water have been well
documented and agents and farmers often take it
into account when making pesticide and adjuvant
decisions. However, there are still many
misperceptions about water quality that still cause
confusion. When making important decisions
about pesticides based on these misperceptions, it
may result in poor pest control and in certain cases
could be the reason for incompatible spray
mixtures. Common misperceptions about water
quality will be listed in the ensuing discussion.
High pH means the water is hard
Hard water is known to antagonize many weak
acid herbicides like glyphosate. The assumption is
often made that high pH water is hard and water
with a lower pH is not. Any water with a high pH is
therefore treated as potentially antagonistic and is
either avoided or a large amount of adjuvant is
added. Hard water means that it contains high
levels of calcium and magnesium and soap
generally does not lather readily in this
water. However, hardness is not always related to
a high pH. If it is therefore just assumed that hard
water has a high pH, then one may be inclined to
believe that a neutral pH water is not a potential
problem. This is a dangerous assumption as the
only reliable method to determine water hardness
is by doing a water analysis that indicates both the
calcium and magnesium levels. The opposite is
also true, with non-hard water often having a high
pH level.
A crude method that is sometimes used is to look
at the limescale on the element of a kettle. If there
is a lot of scale on the element it is correctly
identified as hard water, to be precise temporary
hardness (can remove hardness by
boiling). However, there is hard water (permanent
hardness) that will leave no scale on the kettle
element. Permanent hardness is calcium and
magnesium in the presence of chlorides and
sulphates, where temporary hardness is calcium
and magnesium in the presence of bicarbonates.
Hard water is antagonistic, so soft water is fine
As stated above, hard water contains high calcium
and/or magnesium levels. Soft water therefore
contains low levels of calcium and
magnesium. Soft water is therefore often seen as
good quality application water. This may or may

not be the case. Soft water has low hardness, but
this does not mean that it is not loaded with other
antagonistic ions, like sodium! High sodium
content water may be regarded as soft, but this
does not make it a good application
water. Sodium is also an antagonistic ion and
although not as antagonistic as calcium and
magnesium, can be a problem solely because of
the extremely high levels that are found in many
South African water sources.
High salt content water contributes to tank mixture
incompatibility
This may be the case in certain instances, but in the
overwhelming majority of cases, the opposite is
true. Our experience is that incompatibility often
occurs in water with a low buffering capacity
where the pH will spike high or low as different
tank-mix components are added. The pH then
spikes too high or too low for one of the tank-mix
pesticides or formulation components and there is
a gradual precipitation or flocculation. The
agitation in the spray system then further
aggravates the problem. A prime example of this
is the jelly-like spray mixtures that sometimes
occur when phenoxy herbicides like MCPA are
applied with glyphosate. The incompatibility is as
a result of a combination of low pH, low spray
volumes, and sometimes even cold water. All of
these are factors that compromise phenoxy
herbicide solubility. This problem normally occurs
with low salt content water that has no buffering
ability, therefore the pH varies rapidly as the
herbicides and adjuvants are included. It is much
less of a problem in areas where the water has a
higher dissolved salt content and therefore a
higher resistance to a change in pH.
Villa’s point of view
It is problematic to make assumptions or to
generalize about water quality based purely on one
aspect like pH. One of the best investments in
effective pest control is to have a full water
analysis done. If this is not possible, at least do
electrical conductivity and pH measurements as
this will give you invaluable information for
effective adjuvant selection and pest/
weed control.
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