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Why This Conversation Matters

g Regulatory Restrictions

Increasing state & local restrictions on neonicotinoid use

Q Public Scrutiny
Growing public concern about pesticide use in parks and public spaces

Water Quality & Pollinators

Documented impacts on aquatic invertebrates and pollinator health

O Municipal Responsibility

Balancing effective pest control with environmental stewardship
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Goals for Today

Understand the biology of key pests treated with neonicotinoids
Understand why neonicotinoids are so effective

Review why they are being phased out

Provide practical, workable alternatives for municipal landscapes

Align alternatives with IPM principles
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Pest Biology

Key pests controlled with neonicotinoids in municipal landscapes



Sap-Feeding Insects

Key Groups Biology Highlights

-> Aphids e Piercing-sucking mouthparts (stylets)

Whiteflies
. Feed on phloem/xylem sap

Scale Insects (soft & armored)
J Often cryptic (undersides of leaves, bark)

) R N

Mealybugs

J Rapid reproduction (parthenogenesis)
Psyllids

J Honeydew = sooty mold - complaints
Leafhoppers

Why They're Hard to Control: Protected feeding sites e Multiple generations/year e High reproductive potential ¢ Natural enemies

disrupted in urban landscapes




Wood-Boring & Soil Pests

Wood-Boring Insects

Examples

Flatheaded borers, shot hole borers, bark beetles

Biology

Larvae feed internally in vascular tissue
Timing

Early larval stages most vulnerable

Drivers

Stress-driven infestations (drought, compaction)

Turf & Soil Pests

Examples

White grubs, root-feeding beetle larvae

Biology

Soil-dwelling larvae that feed on roots

Key Factor

Life cycle timing critical for treatment



a

Why Neonicotinoids
Are So Effective

Mode of action, systemic properties, and municipal advantages



Mode of Action

Bind to Overstimulate

Paralysis
nAChRs

& Death

Nervous System

Key Properties

Act on nicotinic acetylcholine receptors (nAChRs) in insect nervous system

High affinity for insect receptors versus mammalian receptors — selective toxicity

IRAC Classification: MOA Group 4A

e  Cause irreversible overstimulation leading to paralysis and death



Systemic Properties

Highly water soluble

Dissolves readily in soil moisture

Root uptake

Absorbed through root system

Xylem transport

Moves upward through vascular tissue

Distributed to leaves, flowers, nectar, pollen

Reaches all plant tissues

Result: Controls hidden feeders e Long residual activity e Fewer applications needed ¢ Reduced foliar sprays




Advantages in Municipal Settings

Applied to root zone, minimizing airborne exposure

‘ O Soil Drenches Reduce Drift

Directly into trunk — no spray, no drift, contained

‘ ‘ Tree Injections Reduce Exposure

Fewer retreatments saves crew hours and materials

‘ o Long Residual = Lower Labor Costs

Small quantities deliver big results for sap feeders

‘ O Effective at Low Application Rates
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Why Neonicotinoids
Are Being Phased Out

Environmental persistence, pollinator impacts, and regulatory trends



Pollinator Impacts

[ J
Ch ron]c o Residues detected in pollen and nectar of treated plants
S u b lethal o Even low doses impair bee navigation and foraging

efficiency

EffeCtS o Colony-level stress reduces overwintering success

Impaired navigation e Reduced foraging
Colony stress & decline o High persistence in soil means ongoing exposure

Aquatic Invertebrate Toxicity

o Extremely toxic to aquatic invertebrates at very low concentrations
o Stormwater transport carries residues into local waterways
o Urban runoff is a primary exposure pathway

o Directly tied to San Mateo County Water Pollution Prevention Program goals



Persistence & Regulatory Trends

Environmental Persistence

. Long soil half-lives (months to years)

o Potential for accumulation with repeated use

o High water solubility - groundwater
mobility

o Residues persist through seasons

Regulatory Trends

California evolving state-level restrictions

Increasing local bans on municipal property

Label changes with pollinator protection
language

Public perception and litigation pressure

The combination of environmental persistence, pollinator harm, and aquatic toxicity

makes neonicotinoid phaseout a matter of when — not if.
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Practical Alternatives

A toolbox approach for municipal landscapes



Cultural Controls

Tree & Shrub Health Plant Selection Timing & Monitoring

o Proper irrigation J Resistant cultivars Degree-day tracking

J Avoid highly susceptible
J species in public sites

Mulching & soil aeration Action thresholds

Monitor before
° any treatment

o Avoid over-fertilization

(reduces aphid outbreaks) * Diversify plantings



Mechanical & Biological Controls

Mechanical & Physical Biological Controls
e  High-pressure water sprays for aphid Beneficial Insects:
knockdown Lady beetles, lacewings, parasitoid wasps, predatory
mites

o Pruning infested limbs and removing heavily
infested material Conservation Strategies:

. o J Avoid broad-spectrum sprays
o Sticky traps for monitoring pest levels

. Provide habitat (flowering plants)

. Trunk banding (limited but useful for certain
crawlers) J Spot treat rather than blanket applications



Reduced-Risk Chemical Alternatives

Flupyradifurone
(Altus)

Chlorantraniliprole 28
(Acelepryn)

Pyriproxyfen (IGR) 7C
(Distance)

Buprofezin (IGR) 16
(Talus)

Horticultural Oils & Soaps —
(Ultra Pure Oil)

ﬁ Caution: Pyrethroids

Sap feeders

Grubs, caterpillars, borers

Whiteflies, scales, mealybugs

Whiteflies, scales

Scale crawlers, soft-bodied

Systemic; excellent non-target safety profile

Systemic; very low toxicity to bees and other beneficials

Targets immature stages; reduced non-target impact

Targets immature stages; low mammalian toxicity

Low residual; minimal environmental persistence; timing
critical

Effective knockdown but NOT systemic. Highly toxic to aquatic invertebrates and risk of secondary pest outbreaks.
Replacing neonics with pyrethroids can worsen water quality issues.



Application Methods: Trunk Injection vs. Soil
Drench

TRUNK INJECTION SOIL DRENCH

Reduces runoff to near zero Easier application — no equipment

Good for larger areas

Minimizes pollinator exposure

Targeted delivery to canopy Higher runoff risk in rain events

> b 0 O

Best for high-value trees Greater exposure to pollinators

(< I < I <

Best Practice: Time applications post-bloom when using either method for flowering trees.




IPM Implementation
Strategy

Decision frameworks for municipal crews



Decision-Making Framework

Identify Pest Correctly

Accurate ID is the foundation of effective treatment

Confirm Threshold Exceeded

Is the population level causing damage that justifies action?

Evaluate Site Sensitivity

Near waterways? Flowering plants? High public visibility?

Choose Lowest-Risk Option

Cultural & Mechanical - Biological - Reduced-risk chemical

Document & Evaluate

Record actions and outcomes to refine future decisions




Protecting Pollinators & Water Quality

\’ Timing & Pollinator Protection ~—— Water Quality Protection
o Treat post-bloom whenever possible o Avoid pre-rain applications
o Target crawler stages for scale insects o Calibrate equipment to prevent over-application
o Treat early instars for borers o Avoid over-irrigation after soil treatments
o Mow flowering weeds before treatment o Prefer trunk injection near waterways
o Communicate treatment areas to public o Document all applications for compliance

Real-World Case Studies

Municipal Rose Aphids Street Tree Scale Borer Management

High-pressure water + . . . Trunk injection instead of soil
. : IGR + horticultural oil rotation
conservation biocontrol replaced ; drench reduced runoff and
. provided season-long control . .
neonic soil drenches improved efficacy




Key Takeaways

a
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Neonics are highly effective because they are systemic and target sap feeders efficiently

Environmental persistence and aquatic/pollinator toxicity drive regulatory phaseouts

Replacing them requires better monitoring, better timing, and rotating chemistries

Stronger cultural practices are the foundation of any transition away from neonics

IPM is not one product replacement — it's a systems approach
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Contact

Chris Romeo
Romeo Packing Co.
(650)-678-0298
romeopacking@gmail.com
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