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Introduction

There is an ever increasing concern over the many factors affecting the effectiveness of our modern-
day pesticides.  We need to be aware of all these factors.  

Recent attention has been drawn towards the part that water and, specifically, the pH of the water
plays in the deactivation of certain insecticides and fungicides.  A 1988 survey of water used by
growers in Essex and Kent counties for vegetable plug-tray production emphasizes the wide variation
in water pH values (Fig. 1) ranging from 6.7 to 8.0.  It also demonstrates how water quality can
change within a short period of time, e.g., from May 3 to May 19 a pH change from 7.2 to 8.0
(Brunato).

Bicarbonate levels also very widely and are one of several factors affecting the pH of water.

It is important to understand the significance of water pH in relationship to your operation.  The rate
of pesticide degradation depends very much on the products you use and the time frame under which
it takes you to mix and apply these chemicals.

Alkaline hydrolysis is the chemical breakdown of products over a range of water pH.  It can be
measured by analyzing the remaining active ingredient concentrations over a period of time and
comparing it to the original concentration added.  The following table (Table 2) gives the half-life
; the number of hours, days or weeks it takes for a product to breakdown by 50% of the original
quantity added.  For example, if the recommended rate of Dylox is mixed in water having a pH of
8.0, there would only be half as much within a one hour waiting period.  If you stopped for dinner
and were held up by a telephone call, a delay of each hour would result in half again as much
material being lost.  You could never afford to leave this product in a spray tank overnight, as by
morning there would be little insecticidal value in the remaining mixture.



Fig. 1  Water analysis used by Essex and Kent vegetable plug-tray producers.

Grower                                                           pH                Bicarbonates
Location             County              May 3            May 19        May 19
                                                                                                                                                        
H. VanderPol Kent 7.9 8.0           281.8 
H. Huy Essex 7.9 7.9           238.1
C. Sherk Essex 7.9 7.7           281.8 
R. Covemaker Kent 7.8 7.8           187.9 
K. Poppe Kent 7.7 7.6           233.2
J. Mezemberg Kent 7.6 7.8           197.6
K. Enns Essex 7.3 7.7           289.9
B. Atkinson Essex 7.3 7.4           309.3
P. Brunato Essex 7.2 8.0           144.1
M. Keller Essex 7.2 7.8           323.9
M. Neal Essex 7.2 7.4           121.5
J. DeLellis Essex 7.1 7.6            123.1
R. Duncan Essex 7.1 6.7           131.2
B. Williams Essex 7.0 7.1            123.1
G. Bicrel Essex 6.9 7.9           105.3

Ridgetown College Kent 7.3 7.3           207.3
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Table 2. Half-life of specific pesticides
                                                                                                                                                            
                                               Half-Life
Products                       pH 7.0           pH 8.0
                                                                                                                                                        

Dylox 6.4 hrs. 1 hr.
Imidan 12-24 hrs. 4 hrs.
Malathion 3 days 19 hrs.
Guthion 10 days 12 hrs.
Sevin 24-30 days 2 days
Thiodan 11 days 11 days
Lorsban 35 days 22 days
Diazinon 10 weeks 19 days
Parathion 17 weeks 29 days
Lannate 38 weeks 20 weeks
Ambush stable stable
Captan 8.3 hrs. 2 min. (pH 10)
Ethrel 56 hrs. 30 hrs.
                                                                                                                                                        

CONCLUSIONS:  Alkaline hydrolysis can play an important role - if you let it.  To avoid losses
of this kind; 1) have your water sampled several times to establish the range of pH at your farm; 2)
spray soon after mixing pesticides - do not leave overnight; 3) add a buffering agent if required.
Buffering agents often just lower the pH to an acceptable level in the spray tank.  These products are
available at local dealers.  

NOTE:  some pesticides when added to a spray tank, lowers the pH of the spray water themselves.
                                              
REMEMBER: alkaline hydrolysis is activated only to that portion of the product that is soluble in
water.

THEREFORE: Since most of our commonly used pesticides are NOT soluble in water, the
degradation resulting from this chemical activity is MINIMAL, with very little significance in the
overall effectiveness of pest control.
                                                    


