
measure 'free residual' chlorine, which is the primary bactericidal
agent, should be used. The orthotolidine-type test kit, which is often
used to measure total chlorine content in swimming pools, is not
satisfactory for this purpose. D.P.D. test kits can be purchased from
irrigation equipment dealers. Check the water at the outlet farthest
from the injection pump. There should be a residual chlorine
concentration of 1 to 2 ppm at that point. Irrigation system flow
rates should be closely monitored, and action taken (chlorination) if
flow rates decline.

Chlorination for bacterial control is relatively ineffective above pH
7.5, so acid additions may be necessary to lower the pH to increase
the biocidal action of chlorine for more alkaline waters. This may be
required when the water source is the Floridian aquifer.

Since sodium hypochlorite can react with emulsifiers, fertilizers,
herbicides, and insecticides, bulk chemicals should be stored in a
secure place according to label directions.

Acid Treatment

Acid can be used to lower the pH of irrigation water to reduce the
potential for chemical precipitation and to enhance the effectiveness
of the chlorine injection. Sulfuric, hydrochloric, and phosphoric acid
are all used for this purpose (Kidder and Hanlon, 1985). Acid can
be injected in much the same way as fertilizer; however, extreme
caution is required. The amount of acid to inject depends on how
chemically base (the buffering capacity) the irrigation water is and
the concentration of the acid to be injected. One milliequivalent of
acid completely neutralizes one milliequivalent of bases.

If acid is injected on a continuous basis to prevent calcium and
magnesium precipitates from forming, the injection rate should be
adjusted until the pH of the irrigation water is just below 7.0. If
the intent of the acid injection is to remove existing scale buildup
within the micro irrigation system, the pH will have to be lowered
more (Cowen and Weintritt, 1976). The release of water into the
soil should be minimized during this process since plant root damage
is possible. An acid slug should be injected into the irrigation system
and allowed to remain in the system for several hours, after which
the system should be flushed with irrigation water. Acid is most
effective at preventing and dissolving alkaline scale. Avoid concentra-
tions that may be harmful to emitters and other system components.

Phosphoric acid, which is also a fertilizer source, can be used for
water treatment. Some micro irrigation system operators use
phosphoric acid in their fertilizer mixes. Caution is advised if
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