
9. Introduction to Mode of 
Action of Herbicides and 
Selectivity



9.1 Mode of action of herbicides
The term mode of action refers to the
sequence of events from absorption into
plants to plant death. The mode of action of
the herbicide influences how the herbicide is
applied. For example, contact herbicides that
disrupt cell membranes, such as acifluorfen
(Blazer) or paraquat (Gramoxone Extra),
need to be applied postemergence to leaf
tissue in order to be effective.



9.1.1 The Growth Regulator Herbicides (2,4-
D, MCPP, dicamba, and triclopyr). These are
mostly foliar applied herbicides which are
systemic and translocate in both the xylem
and phloem of the plant. They mimic natural
plant auxins, causing abnormal growth and
disruption of the conductive tissues of the
plant. The injury from this family of
herbicides consists of twisted, malformed
leaves and stems.



9.1.2 The inhibitors of amino acid synthesis
(glyphosate, halosulfuron, imazethapyr, and
sulfometuron). Both foliar and soil applied
herbicides are in this family. Glyphosate
translocates
in the phloem with photosynthate produced in
the leaves. Others in this family move readily
after root or foliar absorption. These
herbicides inhibit certain enzymes critical to
the production of amino acids. Amino acids are
the building blocks of proteins. Once protein
production stops, growth stops. Symptoms are
stunting and symptoms associated with lack of
critical proteins.



9.1.3 Cell membrane disrupters - with soil
activity (oxyfluorfen, lactofen, and
acifluorfen). Soil and foliar applied with
limited movement in soil. These herbicides
enter the plant through leaves,
stems, and roots, but are limited in their
movement once they enter the plant.
Membrane damage is due to lipid
peroxidation. Symptoms are necrosis of
leaves and stem.



9.1.4 Lipid biosynthesis inhibitors (diclofop,
fluazifop, sethoxydim, and clethodim). Foliar
applied Diclofop has both soil and foliar
activity. Herbicides in this family move in both
the xylem and phloem of the plant and inhibit
enzymes critical in the production of lipids.
Lipids are necessary to form plant membranes
which are essential to growth and metabolic
processes. Symptoms include stunting and
death of tissue within the growing points of
plants.



9.1.5 Pigment inhibitors (norflurazon,
fluridone, and amitrol). Soil applied and move
in the xylem except amitrol, which moves in
both phloem and xylem. These herbicides
inhibit carotinoid biosyntehsis, leaving
chlorophyll unprotected from photooxidation.
This results in foliage which lacks color.
Symptoms include albino or bleached
appearance of foliage.



9.1.6 Growth inhibitors of shoots
(thiocarbamate herbicides including: EPTC,
cycloate, pebulate, and molinate). Soil applied
and somewhat volatile, requiring
incorporation. Enter the plant through the
roots and translocated through the xylem
with the transpiration stream to the growing
points in the shoot. Mode of action is unclear,
but affects developing leaves in growing
points of susceptible plants. Symptoms
include stunting and distortion of seedling
leaves.



9.1.7 Herbicides which disrupt cell division
(trifluralin, DCPA, dithiopyr, oryzalin, pronamide,
pendimethalin, and napropamide). All are soil
applied, with limited movement in the soil.
Absorbed through roots or emerging shoot tips.
Once absorption takes place, movement is
limited (site of action is near the site of
absorption). These herbicides inhibit cell division
or mitosis, except pronamide and napropamide
which stop cell division before mitosis.
Symptoms include stunting and swollen root tips.



9.1.8 Cell membrane disrupters - no soil
activity (paraquat, diquat, glufosinate, acids,
oils, soaps). These herbicides are foliar applied
with no soil activity. They enter the plant
through the leaves and stems and do not
move significantly within the plant once
absorbed. These herbicides either act directly
on cell membranes (acids, soaps. oils) or react
with a plant process to form destructive
compounds which result in membrane
damage. Symptoms include rapid necrosis of
the leaves and stem.



9.1.9 Inhibitors of photosynthesis (atrazine,
simazine, metribuzin, cyanazine, prometryn,
diuron, linuron, tebuthiuron, and bromacil).
These are soil applied herbicides, however, all
except simazine also have foliar activity. They
move readily in the plant in the xylem with the
transpiration stream where they concentrate
in the leaves at the site of photosynthesis.
Once there they block the electron transport
system of photosynthesis, causing a build up
of destructive high energy products which
destroy chlorophyll and ultimately the leaf
tissues. Symptoms include chlorotic (yellowed
) leaves which become necrotic.


