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You don’t 
have to be 

Einstein 
to put 

chemistry 
and 

toxicology
to work 
for you
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Cover two key concepts:
Environmental Chemistry
Toxicology as they relate to:

The Behavior of Pesticides
Water Quality
Thinking Ahead to Protect 
Natural Resources

ObjectiveObjective
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Environmental 
Chemistry
What Is It ?
How Do You Use It ?
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Environmental Chemistry:  
What Is It?

Photolyze

Evaporate

Dissolve

Eaten Thatch

Soil

WaterDilute/DissipateHydrolyze

Stick

Dilute/Dissipate
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Example:A superintendent 
considers the use 
of pyrethroids to
control cutworms 
on USGA green 
adjacent to a pond

Problem: Pyrethroids are 
highly effective, 
but highly toxic to 
fish and 
invertebrates



Term

What is 
Good 

Number
?

Bonide®

Low 10-7

12
22

4,600

Low
High

Low

Deltagard®

Evaporate 10-8

108
850

2

Eat
Stick

Dissolve
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Solution:  Make a selection that 
exploits desirable 
environmental 
chemistry traits to:

• Protect pond water 
quality

• Minimize impacts to tile 
drain water quality

• Use BMPs to Do the Rest
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Use BMPs to Supplement
Your Chemistry

• Buffer Strip
• Windfoil 
• Light, Infrequent 

Irrigation
• Bioswales
• Maintain High

Organic Content Soil

23

UCD Aquatic Weed School
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vs.

Natural Synthetic 

Toxicology: The Great Debate
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Toxicology Refresher

LC50
–Lethal Concentration that kills 50% of a test 
population

–Typically expressed in mg/L 

LD50
–Lethal Dose that kills 50% of a test population

–Typically expressed in mg/Kg of animal body 
weight
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The Dose Makes The Poison

“What is it that is 
not a poison?  All 
things are poison 
and nothing is 
without poison.”
Paracelsus, 1567
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Comparative Aquatic 
Toxicity

Product Source LC50 
bluegill

LC50 
trout

LC50 
shrimp

Bonide® Natural 
(Flowers)

Synthetic 
(Lab)

51 24 0.77

Deltagard®

(Deltamethrin) 1 1 0.002
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Remember:
Generally speaking, when 
comparing 2 chemicals, the 
lower LC50, the more toxic

Not all pesticides have 
similar effects on all 
wildlife

Risk = Exposure x Toxicity
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Remember:
Risk = Exposure x 
Toxicity

Risk = Toxicity

In Other Words, Just 
Because Something is 
Toxic, It May or May 
Not Pose a Risk 
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You Can’t Change 
Toxicity…
...So Manage Exposure

• Pick Your Chemical Wisely

• Be Aware of Sensitive    
Receptors

• Use BMPs



February 15, 2003 24

•Environmental Chemistry: Deltagard®

•Aquatic Toxicology: Bonide®

In the End:
Using Both, You Make the Call 
and Know Why

Conclusions:
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