
Chemical 
Control



Herbicides



Herbicide Uptake

ÅEnters plant through stomates 



Herbicide Translocation 

ÅPhloem for foliar 
herbicides 

ÅXylem movement 
for water soluble 
soil applied 
herbicides 



Herbicide Metabolism

ÅSelectivity based on 
break down of 
herbicide by tolerant 
plants before they 
cause injury

ÅMetabolites combine 
with sugars and amino 
acids

ÅSent to vacuole = 
trash can



Herbicide Toxicity

ÅHerbicides target plant 
systems

ïPhotosynthesis

ïPigment production

ïGrowth

ïAmino acid production

ïCell membranes

ïLipid synthesis 

ïMeristematic growth



Growth Regulators

ÅInterrupt plant 
hormones e.g. 
auxin used in 
growth

ÅAbnornal/irregular 
growth = death

ÅSelective e.g. 
broadleaf plants

ÅE.g. 2, 4D & 
Dicamba



Amino Acid Synthesis 
Inhibitors

ÅNon selective

ÅHerbicide 
interferes with 
enzymes that make 
amino acids Í
proteins

ÅE.g. Roundup



Photosynthetic Inhibitors

ÅSelectively control 
grasses and some 
broadleaves

Å Interrupt energy flow
during photosynthesis

ÅResultant highly 
reactive compounds 
breakdown cells

ÅE.g. Atrazine



Cell Membrane Disruptors

ÅContact herbicides

ÅNon selective

ÅActivated by 
sunlight

ÅNot translocated or 
metabolized 

ÅLead to leakage of 
organelle contents

ÅE.g. Gramoxone 
(Paraquat) 



Lipid Synthesis Inhibitors

ÅSelectively control 
grasses

ÅLipids are waxes and 
oils important in cell 
membrane formation

ÅBind enzymes that 
make lipids

ÅPlants die slowly as 
new cells are not 
formed 

ÅE.g. Select or Poast  
herbicide



Meristematic Growth 
Inhibitors

ÅShoot and root 
inhibitors 

ÅUsed for grass and 
sedge control

ÅInterrupt mitosis
(cell division at 
growing points)

ÅE.g. Treflan



Pigment Inhibitors
ÅStops Carotenoids 

and chlorophyll 
formation for grass 
control

ÅCarotenoids pigments 
protect chlorophyll + 
capture energy

ÅNo Chlorophyll Í No
photosynthesis

ÅBleaching of leaves

ÅE.g. command used in 
peas



Pre-harvest Interval

ÅThe least number of days allowed between 
application and harvest day

ÅMax. amount of residue allowed under worst case 
conditions to remain on harvested crop is called 
tolerance

ÅResidue chemistry and toxicity data used to set 
tolerance
ïAcute and chronic toxicity

ïFate of pesticide in environment

ïBuildup in bodies of mammals



NO Observed Effect Level 
(NOEL)

ÅNOEL is the highest dose that does 
not cause an adverse effect in an 
animal in a dose -effect study

ÅThe results from this study are used 
to register a pesticide

ÅThey divide NOEL by 100 to set 
tolerances on crops ( reference dose)





Labels/Labeling*

ÅLabelïon or attached to the container

ÅLabelingïlabel plus other manufacturer 

information

Å*must be approved by and registered with 

EPA



Pesticide Use Classifications

ÅRestricted Useïmay cause unreasonable 

adverse effects to the environment or 

humans, even if used correctly.

ÅUnclassified/General Useïusually no 

adverse effects if used as directed.



Parts of the Label

The next section explains the individual parts of the 

pesticide label



Brand Name

The brand name is displayed in large, bold lettering on the 

front panel


