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Neonicotinoids 

• Imidacloprid became 
available 1994 
 

• Systemic and topical 
toxicity to insects 
 
 

• Acetylcholine receptor 
agonists 
– Over-stimulation of this 

receptor causes paralysis 
and death 
 

 
 
 



Neonicotinoids 

• Imidacloprid – Merit, Marathon, generics 
 

• Dinotefuran – Safari 
 

• Thiamethoxam – Flagship 
 

• Acetamiprid – TriStar 
 

• Clothianidin - Arena 



Advantages 

• Low mammalian toxicity 
 

• Low topical and residue toxicity 
 

• Long lasting plant protection 
 

• Systemic activity targets 
herbivores  



Routes of Exposure 

• Direct Spray 
– Bees contact insecticide 

during application 
 

• Residue Contact 
– Walk on dried plant tissue 
 

• Contaminated Nesting Sites 
– Ground nesting bees or bees 

in plant tissue 
 
 
 



Routes of Exposure 

• Contaminated 
Pollen/Nectar 
– Bees collect contaminated 

pollen/nectar 
 

– Feed larvae, queen, others 
 

– Often sub-lethal doses 

 
 



Consequence of Exposure 

Reduced learning, cognitive 
ability, and memory 
 

Reduced growth and 
reproduction 

 
Reduced resistance to 

pathogens and parasites 
 



But wait there’s more…. 

 
 



Other risks of some neonicotinoid 
applications 

• Spidermite outbreaks 
– documented for 

imidacloprid and 
thiamethoxam 

– increases mite 
fecundity 

– hormoligosis 



Other risks of some neonicotinoid 
applications 

• Negative effects on 
natural enemies 
– via plant feeding by 

omnivores 
– by feeding on 

contaminated prey 
 



Risks to You and Green Industry 
• Personal liability for non-target effects 

– Labels prohibit application to flowering plants 
(including weeds) 

– Bee kills result from off-label use 
 

• Public perception and pressure 
– Tarnish reputation of the industry  

 
• Lose clients or customers 

– clients ask about “bee safe” plants and treatment 
options 

– Big box stores may not allow neonic applications 
 

  





New Labels 















Risk Reduction with IPM 

• Monitor, Scout, Identify pests 
– Don’t apply when pests aren’t there, or to non-

target pests 
– No ‘insurance’ applications 

 
• Cultural, Mechanical Control Tactics 

– Resistant Plants, avoid problem plants, right plant-
right place, reduce plant stress 

– Reduce the need for insecticide applications 
 

 



Risk Reduction with IPM 

• Least Toxic Control options 
– Oils, soaps, microbials 
– IGR 
– Anthranilic diamides (Acelepryn) 
– Avoid Neonics when possible 
– Avoid pyrethroids (e.g. Talstar), 

organophoshates (e.g. Orthene) 
 

 



Relative Toxicity 
Acute Lethal/Sublethal Dose 
• Acetamiprid 442,500/5000 ppb 

 
• Dinotefuran 380/? ppb 

 
• Thiamethoxam 250/50 ppb 

 
• Clothianidn 190/24 ppb 

 
• Imidacloprid 180/20 ppb 



Imidacloprid 

• Application 
– Foliar spray 
– Drench 
– Soil injection 
– Tree injection 

 



Imidacloprid Target Pests 

• Turf 
– Scarab beetles 
– Weevils 

 

 





Imidacloprid Target Pests 

• Nursery and Landscape 
– Sucking insects 

 
 

 



• Aphids 
– Roses 
– Crape myrtle 
– Perennials 
– Annuals 

 



• Azalea Lacebugs 
– Azaleas 

 



Hawthorn lace bug 
• Cotoneaster 
• Hawthorn 
• Pyracantha 



Common Pest-Plant Combinations that 
Could Expose Pollinators 

• Soft scales 
– Cherry laurel 
– Holly 
– Nandina 
– Tulip poplar 
– Magnolia 
– Camellia 

 
 



Crapemyrtle bark scale 

• Exotic scale on 
crapemyrtles 

• First found in Texas 
• Present in many 

Southern states 
– Tennessee, Virginia 

 
 



Crapemyrtle bark scale 

• “Felt scale” 
• Look like 

mealybugs 
• Infest nooks and 

crannies first 
• Heavy infestations 

cover bark 
• Lots of honeydew, 

sooty mold 
 





Crapemyrtle bark scale 

• Often confused 
with 
crapemyrtle 
aphids 
 



• Avid 
• Azatin 
• Horticultural Oil 
• Xxpire 
• Acelepryn 
 



New products 

http://content.ces.ncsu.edu/north-carolina-agricultural-chemicals-manual/ 



Xxpire – Dow Agroscience 

• Whiteflies Aphids Mealybugs Lepidopterans 
Lacebugs Certain scales Caterpillars Bagworms 
Thrips, others 

• Controls chewing and sap-feeding insects  
• Can be used in nurseries, greenhouses and 

commercial landscapes "Caution” signal word 
• 12-hour re-entry interval 



Low toxicity does not require signal word! 



• Systemic activity 
• Caterpillars 
• Sucking pests 

– lacebugs 
– aphids 

• Beetles 
• Some borers 
• Leafminers 

 
 



Imidacloprid Target Pests 

• Nursery and Landscape 
– Leaf Feeding Beetles 

 
 

 



• Japanese beetles 
– Tilia spp. , Linden 
– Roses 
– Crape myrtle 
– Cherry 
– Crab apple 



• Xxpire 
• Acelepryn 
• Conserve 
• Azatin 
 
Replace susceptible 
 plants 



Imidacloprid Target Pests 

• Nursery and 
Landscape 
– Some Wood boring 

Beetles 
 
 

 



Emerald ash borer 
• Emamectin benzoate 

injection 
 
 



Imidacloprid Target Pests 

• Nursery and Landscape 
– Flies 

 
 

 



• Leaf miners 
– Boxwood 
– Holly 
– Day lily 

 
 



Daylily leafminer 

•Overwinter as pupae in soil or 
base of plants 
 

•Adults become active early –mid 
May 
 

•We don’t know the long-term 
consequences for plant survival or 
flowering 
 

•Multiple generations active 
throughout summer 



Daylily leafminer 



Daylily leafminer 
Leafminers 
•Abamectin (Avid) 
•Acephate (Orthene) 
•Acetamiprid (TriStar) 
•Bifenthrin (Talstar) 
•Dinotefuran (Safari) 
•Imidacloprid (Merit) 
 

Tested 
•Spinosad (Conserve) 
•Xxpire 
•Flagship 
 



• Avid 
• Conserve 
• Xxpire 
• Distance 
• Acelepryn 

 



Not Target Pests of Imidacloprid 

• Armored scales 
 

• Caterpillars 
 

• Mites 



Important armored scales 

• Gloomy scale 
• Euonymus scale 
• San Jose scale 
• Oystershell scale 
• Bamboo scale 
• White peach scale 
• Elongate hemlock scale 
• Cryptomeria scale 
• Minute cypress scale 
• Tea scale 
• Maskell scale 
• Pine needle scale 
• Japanese maple scale 
• Obscure scale 

 
 

 



Armored scale - Management 
 

 Neonicotinoids 
 Dinotefuran – Safari 
 Acetamiprid – TriStar 
 Thiamethoxam-Flagship 
 Other neonics are not effective or labeled 

for armored scales 
 

 Insect Growth Regulators 
 Pyriproxyfen – Distance 
 Buprofezin – Talus 

 
 Orthene 

 
 Horticultural Oil 

 
 
 



Leaf feeding caterpillars 

Bagworms 
 
Orange 

stripped 
oakworm 

 
Maple worms 
 
Tent 

caterpillars 
 

 

 

 



Leaf feeding caterpillars 

 
 Products 
 Spinosad 
 Acelepryn 
 Provaunt 
 Xxpire 
 Confirm 

 
 
 
 



Caterpillars on landscape ornamentals 



Two-spotted spider mite - 
Biology 

• Overwinter as 
adults in 
protected areas 
such as weeds, 
leaf litter 
 

• Become active 
in hot weather 

 



Two-spotted spider mite - Hosts 

• Found throughout North 
America 
 

• Feed on over 150 plant 
species 
– Bedding plants 
– Roses, perennials 
– Shrubs and trees 

 



Cool season mites 
• Spruce spider mite (Oligonychus 

ununguis) 
– Most destructive pest of conifers 

• Southern read mite (Oligonychus ilicis) 
– Small 
– Eight legs 
– Reddish eggs 
– Pale to red body of nymphs and adults 

 
 
 
 
 

 



Spruce spider mite - Hosts 

• Found throughout North 
America 
 

• Coniferous evergreens 
 

• Feed on junipers, spruce, 
arborvitae, and other 
coniferous evergreens 



Use miticides 

• Avid 
• Floramite 
• Shuttle 
• Tetrasan 
• Horticultural oil 
• ….. 

 



Twitter Alerts 

 
 

• Pest activity 
 

• Exotic pest updates 
 
 

1. http://twitter.com/ 
 

2. Sign up 
 

3. Follow  
 

4. @OrnaPests 

http://twitter.com/


136 DD.  Look for Spruce Spider Mites on Conifers. Link to more info. 
 









Resources 
Agricultural chemicals manual 

http://ipm.ncsu.edu/agchem/agchem.html 
 

General ornamental pests and pest calendars 
 http://insects.ncsu.edu/ 
 

My Website and Blog 
ecoIPM.com 

 
Twitter - @ornapests 

 
 

http://insects.ncsu.edu/
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