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Herbicides and Herbicide Symptomol ogy

Because herbicides are pesticides applied to kill or injure weeds or unwanted
plants, injury or death to desirable plants or crops occurs al to often. The
causes of herbicide damage or symptoms can happen in anumber of different
waysinduding:

« Misapplication
Use of the wrong rate, timing, or incompatibility with adjuvants and other
herbicides when tank mixed.

« Cadlibration Errors
Nozzle size, pressure and speed al have to be measured correctly. Many
timesthere is confusion over band vs. broadcast applications.

« Sprayer Contamination
Poorly rinsed and cleaned sprayers are often the cause of injury, especidly
in the case of hormone herbicides such as2,4-D.

« Incorrect Herbicide
Sdecting the improper herbicide.

« Residual or carryover in soil
Soil residues of herbicides from applications to the previous crop.

e Soil Type
Herbicide injury with soil resdua herbicides occur much more frequent in
sandy soils, low in organic matter compared to clay or clay loam soils.

« Irrigation

« Drift tonon target crops

When assessing the impacts of herbicide injury keep in mind that symptoms

occurring on leaves, ssems or roots are merely signs of a problem whereas plant
injury occurs when the problem is severe enough to cause yield or qudity loss.

Ron Vargas, Farm Advisor
UC Cooper ative Extension
328 Madera Avenue
Madera CA 93637-5465

Herbicides are classified in a number of different ways, but an understanding of
classfication by mode of action can help determine which herbicide or at least
what group of herbicides may be responsible for the damage. Keep in mind that
other factors such as:
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< Pant diseases,
< Nutrient deficiencies/excesses,
< Water stress,
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< Sdts,

< Temperature, (high and low)

< Insecticides,

< Fungicides,
can aso cause symptoms smilar to those caused by
herbicides.

Herbicides: How Applied, Mode of Action and
Common Symptoms

GROWTH REGULATORS:

2,4-D

MCPA

Cloypdid (Stinger)

Triclopyr (Garlon, Turflon)

Dicamba (Banve, Clarity)

Picloram (Tordon)

2,4-DB

HFHEHFHHHRHH

How Applied:
Mog foliar gpplied, some soil activity.

Mode of Action:
Mimic naturd plant auxins causng abnormd growth and
disruption of the transport tissue.

Common Symptoms:
Twisted maformed leaves and stems, cdlus-like growth

on young woody stems.

PHOTOSYNTHESISINHIBITORS:
Atrazine (Adtrex)

Simazine (Princep)

Metribuzin (Sencor, Lexone)
Cyanazine (Bladex)

Diuron (Karmex, Diurex)
Linuron (Lorox)

Bromeacil (Hyvar)

Tebuthiuron (Spike)

HFHEHFHHRHHH

How Applied:
Systemic and move primarily with water and nutrientsin
the xylem.

Mode of Action:

Inhibit photosynthesis by binding to a protein in the
electron trangport system thus effectively blocking
energy transport and causing abuild up of destructive
high energy products.
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Common Symptoms:
Y dlowed, choratic leaves which may turn necrotic with
excessve herbicide.

PIGMENT INHIBITORS:
# Norflurazon (Solicam, Zorid, Evitd)
# Fluridone (Sonar, Brake, Pride)
# Clomazone (Command)
# Amitrol (Amino Triazole)

How Applied:
Soil applied, water gpplied (floridone) or foliar (amitrol)

Mode of Action:

Prevent the production of the yellow carotinoid
pigments. The carotinoid pigments of plants protect or
buffer the green, photosynthetic plant tissue from
overloads of light energy. When light is absorbed by
the leaves and the carotinoid pigments are not present

to protect the chlorophyll, high energy products build up
and the chlorophyll is destroyed. When chlorophyll is
destroyed and there is no underlying yellow pigment, the
remaining lesf tissueiswhite.

Common Symptoms:
Albino or bleached appearance to foliage.

AMINO ACID SYNTHESISINHIBITORS:
Glyphosate (Roundup, Aquamaster, Accord)
Sulfosate (Touchdown)

Imazethapyr (Pursuit)

Sulfmeturon (Oust)

Chlorsulfuron (Glean)

Pyrithiobac (Staple)

FRHERHFHHH

How Applied:
Glyphosate and sulfosate are foliar gpplied while the
others are mainly soil applied but do have foliar activity.

Mode of Action:

These herbicides inhibit enzymes criticd to the
production of certain amino acids. Amino acidsare
important building blocks in the production of proteins.
Proteins are important structural components,
congtituents of cell membranes and as enzymes are
regulators of metabolic processes. When amino acid
production stops, plant growth decreases and findly is
stopped.
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Common Symptoms:

Because so many plant processes are affected, many
symptoms can be produced including stunting, chloross,
reddening, and distortion of termina growth.

HERBICIDESWHICH AFFECT SEEDLING
GROWTH —INHIBITORSOF CELL DIVISION
Triflurdin (Treflan)

Oryzdin (Surflan)

Benefin (Baan)

Pendimethalin (Prowl, Stomp)

Prodiamine (Endurance)

Thiazopyr (Visar)

Dithiopyr (Dimenson)

Napropamide (Devirnol)

Benaulide (Prefar, Betasan)

DCPA (Dacthd)

Pronamide (Kerb)

HFHEHFHFHRHEHFHFEHRHFH

How Applied:
All of these herbicides are soil gpplied with limited
movement in the soil

Mode of Action:

Mog herbicides in this group disrupt mitosis and
produce stunted plants with swollen root tips.
Napropamide, bensulide and pronamide stop cell
divison before mitosis resulting in limited root growth.

Common Symptoms:
Stunting and swollen growth tips, sometimes swollen
sems.

HERBICIDESWHICH AFFECT SEEDLING
GROWTH —INHIBITORSOF SHOOT
GROWTH

EPTC (Eptam)

Pebulate (Tillam)

Cycloate (Ro-Nest)

Ethofumesate (Progress, Norton)

Molinate (Ordram)

Butylate (Sutan)

Tridlate (Avadex)

HFHEHFHHHRHH

How Applied:
These herbicides are soil applied and somewhat volatile.

M ode of Action:
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The mode of action is unclear but they affect developing
leaves in the growing points of susceptible seedling
plants.

Common Symptoms:
Stunting and digtortion of seedling leaves.

HERBICIDESWHICH AFFECT SEEDLING
GROWTH —INHIBITORSOF BOTH SHOOTS
AND ROOTS

# Alachlor (Lasn)

# Metolachlor (Dud, Pennant)

# Butachlor (Machete)

How Applied:
Soil applied.

M ode of Action:
These herbicides interfere with protein synthess and
normd cdl divison.

Common Symptoms:.
Stunting and digtortion of seedling or developing leaves.

CELL MEMBRANE DISRUPTERS-OILS,
ACIDS& SALTS

< OQils

< Acids (Sulfuric, pelargonic)

< Sdts

How Applied:
Foliar applied

Mode of Action:
These herbicides directly dissolve or destroy cell
membranes causing rapid desiccation of sprayed plants.

Common Symptoms.
Water soaked appearance followed rapidly by necrosis
and death of the sprayed plant parts.

CELL MEMBRANE DISRUPTERS -
BIPYRIDYLIUM HERBICIDES

# Paraguat (Gramoxone)

# Digua

How Applied:
Foliar applied
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Mode of Action:

These herbicides intercept the energy of the
photosynthetic process and produce disruptive
compounds which result in membrane disruption and
plant desiccation.

Common Symptoms:

Water soaked appearance followed rapidly by necrosis
and desiccation of leaves and stems, may cause
chlorotic spotsin dilute concentration.

CELL MEMBRANE DISRUPTERS -
DIPHENYLETHER HERBICIDES

# Adidfluorfen (Blazer, Tackle)

# Oxyfluorfen (God)

# Lactofen (Cobra)

How Applied:
Soil and foliar gpplied with limited movement in the sail.

M ode of Action:
Oxyfluorfen, lactofen and acidfluorten cause membrane
disruption through lipid peroxidation.

Common Symptoms:
These herbicides cause necrosis of leaves and stems,

Further information and pictures of herbicide injury
symptoms developed by Barry Tickes, Cooperative
Extension, University of Arizona, David Cudney and
Clyde Elmore, Cooperative Extenson, University of
Cdifornia can be found on the University of Cdifornia's
weed research and information center web Site at:
http://wric.ucdavis.edu.

Sincerdy,

Ron Vargas
Farm Advisor

The University of California prohibits discrimination against or harassment of any person employed by or seeking employment with the University on the basis of race, color, national origin, religion, sex, physical or
mental disability, medical condition (cancer-related or genetic-characteristics), ancestry, marital status, age, sexual orientation, citizenship, or status as a covered veteran (special disabled veteran, Vietnam-eraveteran
or any other veteran who served on active duty during or in a campaign or expedition for which a campaign badge has been authorized). University Policy isintended to be consistent with the provisions of applicable
State and Federal laws.Inquiries regarding the University’ s nondiscrimination policies may be directed to the Affirmative Action/Staff Personnel Services Director, University of California, Agriculture and Natural

Resources, 1111 Franklin, 6" Floor, Oakland, CA 94607-5200 (510) 987-0096.

Visit us on the web at http://cemadera.ucdavis.edu “
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