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Topics to cover

Why we use herbicides

How herbicides work

Factors causing herbicide failure

Keep herbicides on target



What is a Weed?

• A plant growing out of place

• A plant interfering with human activities

• A plant whose negative characteristics outweigh 
its positive characteristics



Characteristics of Successful Weeds

Seedlings establish quickly under favorable conditions

Plants able to grow under conditions where most plants cannot

Produce a large number of seed

Able to reproduce vegetatively through stolons/rhizomes

Seed remain viable after long periods of dormancy

Seed with specialized structures for transport

Allelopathy



Herbicide Efficacy

• Active ingredient – the chemical that is toxic within the plant

• For herbicides to be effective inside the weed, they must:

• Be sprayed at a toxic concentration (rate)

• Be taken up by either roots or leaves (absorption)

• Be moved to their site of toxicity (translocation)

• Contact – short distance

• Systemic – long distance

• Not be broken down or removed prior to reaching their 
target site

Herbicide Basics and Terminology



Label Information

www.cdms.net



https://greenbook.net

https://greenbook.net/


What is “Mode of Action?”

• How the active ingredient disrupts plant growth

• Identified by outward symptoms

• Indicated on the label by the Group number

• The herbicide is toxic at a specific location know 
as the “Site Of Action” or target site – more 
precise



Why Does Weed Control Fail?

Misidentification

Equipment

Rate and weed size

Soil Conditions

Climatic Conditions

Weed Factors

Resistance



Misidentification



ID Resources



rangeplants.tamu.edu



aquaplant.tamu.edu



ID Apps



aggieturf.tamu.edu





Positive Weed 
Identification   

• Determines proper control 
recommendations

• Impacts cost of control

• Photos need to show detail

• Use a matte black background

• Include information about the 
area where the weeds are 
growing

Hand Lens

Rulers



Equipment Issues 

• Clogged or damaged tips result 
in an inconsistent spray pattern

• Poor agitation prevents a 
uniform herbicide application

• Boom not set at correct height 
may result in improper weed 
coverage





Incorrect Rate and Weed Size 

Incorrect rate to control target species, Incorrect calculations 

Lowering the rate below the manufacturer's recommendation 

Application to weeds larger than label recommends may 
result in unacceptable control

– Contact herbicides are more effective on smaller weeds



Why Calibrate?



Calibration

“the dose makes the poison”

–Too little and weeds will not be affected

–Too much and desirable plants may suffer

When broadcast-applying herbicides – the “dose” is dependent upon 
application speed, sprayer output, and the amount of herbicide in 
solution



Soil Conditions

Most common for preemergent or preplant herbicide applications

Herbicide must be moved to weed seed zone by 

– Incorporation

– Rainfall

– Irrigation

Turfgrass roots below the herbicide layer

Pre-emergent 
herbicide layer

Weed seeds 
germinate and 
are controlled 
as they come in 
contact with 
the herbicide.

Preemergence herbicides do not prevent weed seeds from germinating.



Soil Conditions

Inadequate soil moisture 
–Poor activation and uptake of the herbicide

Adsorption to soil 
–Herbicide bound to soil or trash on surface

–Renders herbicide inactive

Rough soil surface creates uneven herbicide distribution



Climatic Conditions

Herbicide washed off by rainfall, unable to be 
taken up by weed

Improper temperature at time of application 
can reduce herbicide effectiveness 

–Too high

–Too low

Low humidity dries herbicide solution before it 
can be absorbed by plant



Poor growing conditions such as prolonged periods 
of dry/hot or cold/wet weather can result in 
stressed weeds

Stressed weeds are not actively growing

Herbicides are absorbed and translocated when the 
plant is actively growing

Stressful growing conditions often result in poor 
herbicide performance

Climatic Conditions



Dry vs Good Growing Conditions
Green Flatsedge Study

2006† - Good Growing Conditions

Treatment Rate/Acre 32 DAT 93 DAT

WeedMaster 2 QT 78 92

†Applied:  6-7-06; 15 GPA; 36” green flatsedge
‡Applied:  7-22-16; 15 GPA; 30” green flatsedge

2016‡ - Dry Growing Conditions

Treatment Rate/Acre 31 DAT 88 DAT

WeedMaster 2 QT 62.5 57.5

34% Lower 
Control



Weed Factors

Dense stands of weeds 

Prevents complete coverage into 
the weed canopy

Can result in poor coverage on 
smaller weeds & inadequate control

Increase your GPA of carrier



Weed Factors

New weed flush after initial herbicide application 

–may appear to be herbicide failure

–Soil seed bank, can persist for many years

–Most seed (>70%) germinate within 4 years 

Soil residual herbicide runs out

–Herbicide fate

–Impacted by environmental conditions
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Resistance

• Inherited ability of a weed to withstand a previously effective herbicide 
at its labeled rate

• Due to a naturally occurring genetic change 

• Becomes apparent through selection pressure by a herbicide 

• Herbicides DO NOT cause genetic changes in individual weeds to make 
them become resistant 



Off-Target Movement

Why is staying on target important?

More consistent control

Good Stewardship
–Product Longevity

–Herbicide Resistance Management

Reduce application cost

Neighboring crop damage

Public perception

EPA Requirement



Off-Target Movement

Reducing your risk

Wind speed of 3-15mph

–Gusting?

Know your surroundings

–What is downwind?

–What is beyond what you can’t see?

Application direction

Topography

Adapted from Survey of Climatology:

Griffiths and Driscoll, 

Texas A&M University, 1982



Off-Target Movement

Reducing your risk

If spot-spraying, use a shield around the spray nozzle to prevent spray drift 
onto desirable plants.

Consider using hooded broadcast sprayer if feasible.



• Use good drift reduction nozzles that produce large droplets, 
use a drift reduction agent (DRA)

• Keep your boom as low as possible

• Don’t spray when wind is blowing toward sensitive crops/plants

• Communication/know what is around you!

Off-Target Movement
Reducing your risk



Thank you!
• Contact Info

• Mobile: (979) 318-2358

• email: scott.nolte@ag.tamu.edu

36



Takeaway
Positive Weed ID

Maintain Equipment
Rate and Weed Size

Soil Conditions
Climatic Conditions

Adjust for Weed Factors
Scout for Resistance

Keep Spray on-Target!
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