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PART I 

A critical issue facing agriculture and the turf-

grass industry is the fate of pesticides in our en-

vironment. In this context "fate" means the ulti-

mate disposition of a pesticide after it has been 

applied. Why all of the concern about chemicals? 

First, use of pesticides has been increasing steadily 

since the 1960s. 

Secondly, the ability of scientists to detect pes-

ticides has increased at least 1000 fold in the last 

ten years (i.e. in the 1970s limits of detection were 

in the parts per million (PPM) range; currently 

levels of detection for organic pesticides are in 

the parts per billion (PPB) range). There have 

been many articles in the turf and agricultural 

literature talking about parts per billion with the 

general thrust of the articles being that a part per 

billion is such a tiny amount it can't hurt you. 

As an example, the average extra strength aspi-

rin tablet contains 500 mg of aspirin per tablet. 

Dissolving the entire tablet in 1 liter of water (16.8 

ounces) would yield an aspirin concentration of 

500PPM. To get an aspirin concentration of 1 PPB 

would require us to dissolve only 1/500,000 of 

the aspirin tablet in one liter of water. Thus, a 

1 PPB concentration is a very small amount of 

a toxin, but that does not mean it is harmless. 

The USEPA has recently adjusted the 

maximum allowable concentration of lead (Pb) 

in drinking water to 10 PPB. The maximum al-

lowable concentration of atrazine (commonly used 

corn herbicide) in drinking water is 10 PPB. A 

third reason pesticides are more of a concern is 

that scientists have recently begun testing ground 

water and have been finding pesticides with con-

siderable regularity. Because ground water ac-

counts for almost 50 percent of the drinking water 

supplies in the United States, protection of this 

source of fresh water is essential. 

These three points have focused attention on 

the use of pesticides. A fourth reason is an un-

deniable hysteria in the general public over the 

use of pesticides. The level of risk associated with 

the use of pesticides is not commensurate with 

the level of fear of pesticides amongst the gener-

al public. A recent article in Newsweek (Dangers 

in the Vegetable Patch, Jan. 30, 1989, p. 74-75) 

quoted Dr. Richard Jackson, Chairman of the 

American Academy of Pediatrics Environmental 

Hazards Committee, who estimated that for chil-

dren between the ages 0-5, 25 percent of them 

will eventually contract cancer. That would equate 

to 4.5 million cases of cancer over the lifespan 

of these children. 

Dr. Jackson then estimated that 5,000 of these 

cancers may be caused by pesticides. What is left 

unmentioned is that scientists (1) estimate that 

at least 75-80% of all cancers are caused by our 

environment. This would include such areas as 

diet, smoking, lack of exercise, exposure to car-

cinogens, etc. Using the 75% figure then, 3.4 mil-

lion cases of cancer are caused by our "environ-

ment" and are thus preventable. While I am not 

trying to minimize the grief that 5,000 cases of 

cancer would cause, the preventable cancers 

caused by pesticides as estimated by Dr. Jack-

son's figures are less than two tenths of a per-

cent. Our national energies should be expended 

in those areas where the bulk of cancers occur. 

Regardless of the extent of the risk caused by 

using pesticides, it is incumbent upon all who use 

pesticides to understand the processes that con-

trol the fate of these compounds in the 

environment. 

Pesticide Fate Processes 

Pesticide fate generally is concerned with the 

disposition of pesticides after they reach the soil 

surface. Thus, spray drift is often omitted from 

discussions of pesticide fate because it is largely 

controlled by the type of sprayer used and is not 

dependent upon the physical and chemical 

proper ties of the individual pesticide molecule. 

The processes affecting pesticide fate can gener-

ally be grouped into two categories-

transformation and transportation. Transformation 

results in the alteration of the chemical structure 

of the pesticide. This is generally a desirable 
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process since most organic pesticides used today 

are made less toxic or non-toxic by these 

processes. 

Transportation processes are more of a concern 

because these fate processes often result in the 

movement of a pesticide away from the site of 

application. The transportation and transforma-

tion processes are displayed in Table 1. Each will 

be discussed individually. 

The most important factor to consider in pes-

ticide fate studies is leaching. Leaching is the 

downward movement of pesticides through soil. 

It is the process responsible for ground water con-

animation. A pesticide fate process that is strong-

ly correlated, in fact one of the three primary 

determinates of leaching, is adsorption. Adsorp-

tion is the physical binding of a pesticide to soil 

organic matter or clay, which are the primary 

adsorptive sites in soil. 

Some pesticides are strongly adsorbed to soil, 

and this reduces their availablity for leaching. 

Adsorption, or more accurately, strength of ad-

sorption, plays a critical role in determining 

whether a pesticide will leach. With some ex-

ceptions, most notably paraquat, which because 

(Continued on Page 21) 

1) Transportation: 2) Transformation 

A) Leaching A) Microbial Decomposition 

B) Volatilization B) Chemical Degradation 

C) Runoff C) Plant Uptake 

D) Spray Drift D) Photodecomposition 

E) Adsorption 

Table 1: Factors affecting pesticide fate. 
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it is a charged organic molecule, is essentially irreversible adsorbed, most 

pesticides will slowly leach over time. Thus, two other factors which are 

important in determining susceptibility to leaching are the half-life of a 

pesticide in soil and the water solubility of a pesticide. 

The half-life of a pesticide is the time needed for its concentration to 

reach one-half of its original value. If a pesticide has a half-life of 2 days, 

then at 2, 4 and 6 days after application, its concentration in soil will be 

1/2, 1/4, and 1/8, respectively, of its initial concentration. A pesticide 

with a short half-life degrades rapidly and has little chance to leach. 

"As a rule of thumb, a half-life of 30 days 
or less should mean that leaching will not 
be a significant problem 

The other factor to be considered is water solubility. Most pesticides 

are organic molecules with varying degrees of water solubility. For exam-

ple, benefin (Balan) has a reported water solubility of 0.1 PPM, while para-

quat has a water solubility of 62,600 PPM. If an herbicide is very slightly 

soluble in water, such as benefin, then its tendency to leach with down-

ward moving water will be very much reduced. Generally, any compound 

with a water solubility of less than 30 PPM would not be expected to leach 

readily. 

Part II will appear in the 

February-March 1990 issue. 

VERSATILE VEHICLES 
SALES SERVICE & LEASING 

R8 LIGHT 
UTILITY VEHICLE DAIHATSU Hijet 

* 1984 or Newer EZ-GO Body * 2 Wheel Drive or 4 Wheel Drive 
* Rebuilt Brakes 
* 244cc Engine Rebuilt * 3 Cylinder, Water Cooled, 
* Automatic Oil Injection Whisper Quiet, Overhead 
* New Dive Belt Cam Engine 
* Diamond Plate Steel Front 

Cam Engine 

* New Vinyl Rear Fenders * 4 Speed Transmission 
* New Seats 

* 4 Speed Transmission 

* 1 Year Drive Train Warranty * 2 Speed Sub-Transmission 
* Rebuilt Steering Optional on 2 Whl. Drive, 
* Check Differential Standard on 4 Whl. Dr. 
* Solid State Ignition 
* Rebuilt Drive Clutch * Available in Full Cab, Cut-
* New Heavy Duty Rear Springs A-Way Cab or Jumbo Cab 
* 32" x 44" Steel Diamond Plate 

A-Way Cab or Jumbo Cab 

Box with Tailgate * Power Take-Off Optional 
* New Soft Track Rear Tires 

* Power Take-Off Optional 

* Turf Green Color * Live Power Optional 
* 800 lb. Capacity 

* Live Power Optional 

PRICE: $2195.00 Delivered 
$2095.00 for 3 or More 

A one day, on the job demonstration will tell you more 
about these utility vehicles than I can put in this ad. 

Call Stan Malone today! 
VERSATILE VEHICLES, INC. 

12461 Rhode Island Avenue South 
Savage, Minnesota 55378 

(612) 894-1123 (800) 678-1123 

Classic Quality from Tee to Green 
Par Aide Products Co. • 296 N. Pascal Street • St. Paul, MN 55104 

Call today for our all new Catalog 
showing the entire Par Aide line 

of tee and green accessories. 
612/646-7368 

Wherever golf is played 
Those who believe in quality make our fine course accessories 

the supreme courtesy a club can offer its players. 


