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What is a weed? 
• A Plant out of place 
• The term ‘weed’ is extremely subjective 

– What is considered a weed to one person may 
be a desirable plant to another… 

 

Common bermudagrass Field bindweed 

Presenter
Presentation Notes
Both field bindweed (morningglory) and bermudagrass are plants that people intentionally plant for turfgrass or pretty flowers…but once they start moving into areas where they are not supposed to go, they are two of the most difficult-to-control weeds in the US



Successful Weed Control 
• How do I achieve successful control? 

– Early bird catches the worm…or in this case, 
the weed! 

• The younger the plant the ‘easier’ the control 
• Young plants haven’t developed structures that make 

weed development and growth successful 
– Seed development 

– Management decisions should be based on 
biology of target weeds!  

• Annual vs. perennial 
• Reasons for success 
• Periods of active growth 

– Identification is KEY! 
 
 

Presenter
Presentation Notes
Be more proactive and ‘keep on top of weeds’, reasons for success (lots of seed, seed dormancy, perennial roots, weeds are self compatable, grow very quickly, etc.) if we can pinpoint what makes this weed so successful over our desirable plants, we can target our management practices to improve success and limit inputs. Of course…identification is key to management.



 
 
 

Can trees and shrubs be weeds? 

Presenter
Presentation Notes
You tell me? Usually I let the audience react to the horribleness of saltcedar before moving on…



Can Trees and Shrubs be weeds? 

 

Saltcedar 

Russian Olive 

Tree of Heaven 

Presenter
Presentation Notes
All of these trees have been planted intentionally in the past…they are now on the state noxious weed list. They grow very fast and use a ton of water…can easily choke out native stands of trees and shrubs



How do you control unwanted 
shrubs and trees? 
• Salt Cedar 

Presenter
Presentation Notes
There are multiple options for weed control of salt cedar…but they have limited success due to its tenacity. The crown (the area where the main part of the plant meets the roots) must be damaged to control the tree…the crown on a salt cedar can be up to 30 feet deep…



How do you control unwanted 
shrubs and trees? 
• Salt Cedar – How well do herbicides work? 

Presenter
Presentation Notes
Aminopyralid and imazapyr are primary herbicides used to kill salt cedar trees. Even with these herbicides, the foliage can still regrow if the crown survives. But as you can see in the picture, the regrowth will be stunted and thickened…almost like pipe cleaners



How do you control unwanted 
shrubs and trees? 
• Tree of heaven & Siberian elm (other woody 

weeds) – foliar application  

Presenter
Presentation Notes
Triclopyr or glyphosate containing products. Trees should be small, apply to green foliage (make sure you apply only to unwanted plants). What about drift? Is this a good way to target weedy trees amongst other desirable vegetation? Answer: no



How do you control unwanted 
shrubs and trees? 
• Small trees (stem diameter of ≤ 4 inches) – 

basal bark application 

Presenter
Presentation Notes
Triclopyr or glyphosate – generally mixed with some kind of oil agent (diesel oil, gasoline, oil-based products for basal applications) to help herbicide penetrate the bark, the thinner the bark on the tree the more effective the application. Trunk diameter can’t be more that 4-6 inches otherwise this method will not work…



How do you control unwanted 
shrubs and trees? 
• Tree of heaven & siberian elm - girdling 

Presenter
Presentation Notes
Cut the cambium tissue down to the heartwood…this is where the vascular bundles are…this damages the top of the tree but what about the roots/crown? Applying a herbicide IMMEDIATELY after the cut can help with this. Within about 15-20 minutes, these bundles will close and try to heal…herbicides will not move down to the crown after that.



How do you control unwanted 
shrubs and trees? 

• Tree of heaven & siberian elm – cut & stump 

Presenter
Presentation Notes
Same concept, notice where the herbicide has been ‘painted’ in blue along the bark. No point in applying to the heartwood…it doesn’t damage the wood and the herbicide doesn’t move to where it needs to go.



Herbicides 

Presenter
Presentation Notes
There is no shortage of herbicides available for use…but when we look closer (at the active ingredients and not the trade name i.e. weed b gon) most of these products have similar active ingredients. 



Things to consider with Herbicides 
• Chemicals used to kill or suppress unwanted 

vegetation 
– Can be synthetic or organic 

• Primary method of weed control in multiple cropping 
systems 
– Inexpensive (can help reduce production costs) 
– Greater flexibility in timing of weed control 
– Results are often quick and may offer extended control 

• Helpful tool 
– Herbicides alone will not eradicate weeds (IPM) 

• Success is always dependent on… 
– Accurate identification of weed and desirable plant 
– Applications in accordance with the label 
– Consideration of other desirable plants in your area 

• Trees, shrubs, ornamental plants, gardens, greenhouses, etc. 

Presenter
Presentation Notes
I think this information is pretty straightforward…moral of the story…READ THE LABEL!



Offsite damage 
• Some herbicides have the potential to 

damage susceptible plants 
• Occurs when the active ingredient moves 

offsite 
– Drift 
– Volatilization 
– Leaching 

• How can this be avoided? 
– Always read and follow the label instructions 
 

 
 

 

Presenter
Presentation Notes
Drift: movement of herbicide particles that are still in the air (never settle), volatilization: heat can cause these active ingredients to turn from a liquid to a gas in the air, thus moving more effectively (2.4-D and Dicamba are famous for their volatility in temps above 85 degrees farenheight)



Herbicide Drift 
• Physical movement of an herbicide through 

the air, at the time of application or soon 
thereafter 
– Physical spray particle drift 
– Vapor drift 
– Herbicide contaminated soil 

• What can cause drift? 
– High wind speed, low relative humidity, high 

temperatures, and increased spray heights 
above the ground 

Presenter
Presentation Notes
If the herbicide is still active in the soil and the soil is moved (i.e. gardening, compost, etc.) the herbicide moves as well…can cause damage to desirable plants.Drift: We have all of these features, low humidity, hot temperatures, wind, low soil moisture etc. to help these herbicides move. 



How to avoid drift? 
• Learn the locations of nearby sensitive plants 

– Be a good neighbor 
• Leave a buffer zone (most labels are specific) 
• Avoid use of volatile formulations around highly 

sensitive plants 
• Do not apply herbicides when wind is blowing 

towards sensitive plants 
– Ideal winds are between 2 and 10 mph 

• Spray when temperatures are below label 
restrictions 
– Usually <80-85 F 



How to avoid drift? 
• Use wide angle nozzles to reduce small 

spray particles 
• Use lower application speeds and pressures 
• Use shielded booms to prevent movement 

of herbicide particles into the air 
• In the case of trees or vines exposed to 

particle drift, try to prune affected areas if 
possible to prevent spread of injury 

• READ THE LABEL!!! 

Presenter
Presentation Notes
Wide angle nozzles spray fatter droplets…less driftIf trees or desirable plants are exposed to herbicide damage…you may be able to prune it if it is local damage…otherwise it’s already in the plant…all you can do is see if it can come back from the damage.



Weed n’ Feeds 
• Fertilizers that contain herbicides 

– Preemergent 
– Postemergent 

• Problem is that in many cases the best time to 
feed the lawn is not the best time to control 
weeds 
– Always consider what it is you are applying, and 

time it to maximize application, not for convenience 
• Some of these post options are volatile and can 

persist in the soil 
– 2,4-D and/or dicamba 
– Read the label 

Presenter
Presentation Notes
I usually don’t recommend weed n/ feeds because applicators are almost always applying one when it is not needed…i.e. go to the store to get fertilizer for lawn, might as well get some herbicide too! (more bang for buck) but it may not be the opportune time for the weeds in your lawn to be controlled with a herbicide. 



Presenter
Presentation Notes
Feel free to delete this slide if you’re not comfortable talking about labels. What I try to show is that the big bags shown at first look similar, but the top left one is a postemergent herbicide (can damage desirable plants) and the lower right is a preemergent herbicide (may not cause damage to desirable plants). Both of these products need to be applied in very specific ways for successful control and minimal damage. READ THE LABEL!



Herbicide selectivity 
• Non-selective 

– Will injure most plants it contacts (grasses + 
broadleaves) 

• Round-up, organic options 

• Selective 
– Won’t harm grasses 

• 2,4-D 
– Won’t harm broadleaves 

• Fluazifop-P-butyl (Grass b gon) 
– Random selectivity 

• Quinclorac 
– Controls select grasses and broadleaves 

Presenter
Presentation Notes
Quinclorac can be applied to control crabgrass and field bindweed…but you can’t apply it in bermudagrass turf (READ THE LABEL)



Herbicide residual activity 
(Persistence) 
• No residual 
• Residual 

– Depend on environment and herbicide 
• Could be short (glyphosate) or long (diuron) 

– Degree of herbicide adsorption to the soil is 
determined by the Koc factor 

• Glyphosate has a high Koc factor (24,000 mL/g) 
– Need to ensure no leaching 

• Read label 

• Soil half-life can give an indication of how 
long a product can remain active in the soil 
 

 
 

 

Presenter
Presentation Notes
Koc – stands for organic carbon distribution coefficient (the degree to which a herbicide particle binds to a soil particle). Glyphosate has a very high Koc factor, therefore when if comes into contact with a soil particle it does NOT move until it is broken down. (very low leaching potential)



Herbicide residual activity (Persistence) 
• ≤ 1 month 

– Glyphosate, 2,4-D, fluazifop-p-butyl, sethoxydim, 
carfentrazone, clethodim, paraquat 

• 1-3 months 
– Dicamba, halosulfuron, oxadiazon, dimethenamid, 

benefin, metsulfuron-methyl 
• 3-12 months 

– Pendimethalin, dithiopyr, clopyralid, diuron, isoxaben, 
oryzalin, imazethapyr, triclopyr 

• Over 12 months 
– Picloram, bromacil, borate, tebuthiuron 

• Persistence of biological activity is dependent on soil 
moisture, temperatures, photodegredation, humidity, 
soil biological activity 
 

 
 

 

Principles of Weed Control, 4th edition; California Weed Science Society 

Presenter
Presentation Notes
If soil moisture is ideal, temperatures are warm, the sun is shining, there is ample humidity, and high soil biological activity and health, these active ingredients break down pretty effectively. We don’t have much of any of those here (except sunlight and heat) therefore, these active ingredients may last the entire time mentioned above (or longer) because there are no microbes to feed on them and break them down. 



Soil absorbed herbicides and 
trees 

NEVER make a herbicide application over 
an exposed/injured tree root! 

Presenter
Presentation Notes
Roots may extend even longer in a sandy soil as opposed to a clay soil



Soil absorbed herbicides and 
trees 

Tree roots are relatively shallow, but grow two to 
three times as far as the branches 

Presenter
Presentation Notes
Roots may extend even longer in a sandy soil as opposed to a clay soil. Moral of the story…the tree roots are much longer than the canopy branches that we can see! If the herbicide is active for a long period in the soil and can potentially move downward through the soil with moisture, it certainly may come into contact with tree roots. 



Herbicide definitions 

• Mode of action: The plant process affected 
by the herbicide, or the entire sequence of 
events that results in death of susceptible 
plants 
– Includes absorption, translocation, metabolism, 

and interactions within the plant 
• Active ingredients can be different within the 

same mode of action 
– Different methods of absorption, different half-

lives, different leaching/volatility potentials, 
ability to injure off-target plants 

 
 

 
 

Presenter
Presentation Notes
There are multiple active ingredients within the same mode of action (see following slides). They may have different methods of absorption to soil particles, different active periods, abilities to leach or volatize, and specific plants may be more susceptible to injury from specific active ingredients. (ex: 2,4-D and dicamba…different active ingredients with different features mentioned above, same mode of action, see next slide).



Herbicide modes of action 
• Growth regulators (2,4-D, dicamba, MCPP) 

– Synthetic auxins, mimic growth hormones 
 

• Aromatic amino acid synthesis inhibitors 
(glyphosate) 
– Different from ALS inhibitors 
– Glyphosate is only active ingredient within this 

group 
 

• ALS Inhibitors (halosulfuron, imazapyr) 
– Branched-chain amino acid inhibitors 
– Largest mode of action group 

 
 

 
 

 

Presenter
Presentation Notes
Herbicide mode of actin is the way in which the herbicide controls susceptible plants. ALS has over 100 different active ingredients within that one mode of action.



Herbicide modes of action (MOA) 
• Root growth inhibitors (pendimethalin) 

– Inhibit root cell division (root extension) 
 

• Photosynthetic inhibitors (Atrazine) 
– Inhibit photosynthesis pathway 

 

 
• How does the mode of action help us in 

diagnosing herbicide injury in trees? 
 

 
 

 
 

 

Presenter
Presentation Notes
I mentioned diuron here because I see the damage a lot! People don’t mention they’ve applied a herbicide because



 
 
 

Phenoxy herbicide 
damage Epinasty - leaf and stem 

abnormal growth caused 
by phenoxy-type growth 
regulator herbicides 
   -2,4-D, dicamba 
   -plant growth regulators 
 
  

Presenter
Presentation Notes
Very characteristic: cupping of the outer leave margins, bending and twisting of the stems or leaf ends…these features are referred to as epinasty. Very characteristics of 



 
 
 

Phenoxy herbicide damage 

Presenter
Presentation Notes
Characteristic ‘sea anemone’ looking regrowth after exposure during the previous spring…



 
 
 

Phenoxy herbicide damage 

Presenter
Presentation Notes
Product was applied to the sidewalk which gets warmer in the sunlight…the heat caused the herbicide to volatilize into a gas and affect the branches above the sidewalk.



 
 
 

Glyphosate herbicide damage 

Symptoms appear first on 
new growth and include 
black necrotic shoot 
meristems (interveinal 
chlorosis), abnormal 
regrowth, and reddish-
purple color on stems and 
leaves 
 
Regrowth can often 
consist of narrow, 
“strapped” leaves 



 
 
 
Glyphosate drift damage 

Presenter
Presentation Notes
Telltale signs of narrowed and chlorotic (yellow) leaves.



 
 
 

Photosystem II herbicide damage 
Classical photosynthetic 
inhibitors block light driven 
electron transport in 
chloroplast 
  -disrupts the normal flow of 
electrons and production of 
light-based energy 
 
Symptoms appear in newer 
growth within days of 
application, note the veinal 
chlorosis 
 
Readily absorbed into the 
root system 

Classic diuron 
damage 

Presenter
Presentation Notes
Diruon is less absorbed through the leaves and stems. New growth is photosynthesizing more, thus the injury shows up in the newer growth first (at the top of the tree)



Imazapyr herbicide damage 
Lack of amino acids for 
protein synthesis and 
other uses stops cell 
division and growth 
immediately, but 
symptoms may take 
weeks/months to 
develop. 
 
Regrowth can often 
consist of internode 
shortening, leaf 
distortion, leaf stacking, 
stunting 

Presenter
Presentation Notes
Delayed symptomology. Some people don’t see the damage from imazapy until a full year after application (it can also last a long time in the soil as an active herbicide)



Mesotrione herbicide damage 
Carotenoid biosynthesis 
inhibitors (bleaching 
herbicides) destroys 
pigments in plant cells 
that protect chlorophyll 
from degradation by uv 
rays (sunlight). 
 
There are no abiotic, 
disease, or insect 
symptoms that mimic 
bleaching…if you see the 
leaves turn white, it’s 
herbicide damage 



 
 
 

Root-inhibiting herbicide damage 

Prevents normal cell 
division/elongation needed 
for heathy root 
development and growth 

Stunted and swollen 
or ‘clubbed’ roots 
from pendimethalin 

Presenter
Presentation Notes
Won’t usually kill the plant, but the plant is more susceptible from damage from heat and drought stress, disease, etc. Pendimethalin is a premergent herbicide.



Important things to consider! 
• Choose a herbicide based on the types of 

weeds that you have (identification) 
– Always take into consideration your surroundings 

when making these applications 
• Always read and follow label directions 
• Utilize methods and strategies to minimize off-

target damage to desirable plants 
– Volatilization, leaching, soil residual activity 

• Become familiar with the herbicide modes of 
action and what injury they may cause 
– Injury symptoms not easy to distinguish 
 

 
 

 



Presenter
Presentation Notes
Hopefully they think this cartoon is funny. 



Contact Information  

• Dr. Leslie Beck 
• NMSU Weed specialist 
• lebeck@nmsu.edu 
• 575-646-2888 
• Skeen Hall – NMSU Las 

Cruces 
 

mailto:lebeck@nmsu.edu
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