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“Future research should be with field-realistic 
concentrations, relevant exposure and evaluation 
durations.”

- USDA 2012



We know little about extent of bees’ 
exposure to pesticides in urban landscapes 



- Which plants are most attractive?  
- Do they have key pests targeted with 

systemic insecticides?  
- If so, what percentage is treated, and when?
- Can hazard be mitigated by treatment 

timing, pruning, or other practices?  



Deutzia gracilis

Hybrid tea roseBoxwood

On which plant(s) is 
systemic insecticide hazard 
to bees likely negligible? 

Why?



Two case studies on same native bee 
species (Osmia lignaria)



Case Study 1: Osmia lignaria as a generalist



Case Study 2: Osmia lignaria as a facultative specialist

“We found the dominant pollen in every successful brood cell 
was either of one widespread, cosmopolitan lawn-invasive 
plant species (white clover)  or of one of two wind-pollinated 
tree genera (oaks or birch).  In combination, these three 
represented >90% of all pollen collected…”

75% of pollen collected 
was from white clover!



Native bees may be the best models for 
urban landscape studies
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Colonies start with a queen 
and a few workers in spring



Small colonies of bumble bees and mason 
bees allow replication with relatively low cost



Evaluate potential hazard of spring preventive 
grub treatments to bees in lawn settings

Find ways to reduce those hazards 

Jonathan Larson, PhD 
2014

University of KY Tier II Bumble bee studies





Neonicotinoid Anthranilic diamide

We compared representative 
compounds from two chemical classes:

Clothianidin Chlorantraniliprole



University of KY Tier II Bumble bee studies

Open-bottom cages for 
relevant (6 day) exposure



Tier II studies allow manipulations and 
reasonable control over other variables

Direct versus systemic effects   
Spray versus granular application

University of KY Tier II Bumble bee studies



Dependent Variables and Endpoints

Foraging activity during or 
after colony exposure Do bees avoid treated blooms?

Evaluating Colony Health after Exposure 





Assessing long-term impacts on colony 
growth and reproduction

Bees confined to forage 
on treated turf/clover 
for 6 days

Colonies moved to “safe site” 
to forage openly, grow, and 
reproduce 

Gainesway
Horse Farm

Larson et al. PLOSOne (2013)



Assessing Interim Weight Gain of Colonies 
at Safe Site



Neonicotinoid

Anthranilic diamide

No input

After initial 6-d exposure, colonies that had foraged 
on neonic-sprayed weedy turf failed to “catch up” 



Assessing Colony Health

- Colony mass
- No. honey pots, brood cells
- No. and mass of workers, larvae, pupae
- No. and weight of new queens and adult males 



Non-treated or 
Acelepryn-treated

Neonicotinoid-
treated

Colonies whose workers foraged 6 days on 
oversprayed blooms failed to produce new 
queens



Supporting Assays

Analyzing residues in nectar of 
oversprayed clover versus blooms 
formed after mowing Feeding assays with Orius

insidiosus as a bio-indicator



Dave Smitley (MSU) has been 
evaluating acute effects of 
exposure to sprayed flowers 
and systemically-treated 
hanging baskets 



New Project: 2014-2016
Bee Conservation and Woody Landscape 
Plants 

• Document “bee-friendly” woody plants to spur 
sales of nursery stock and identify where bees 
may be at risk 

• Develop Best Management Protocols for using 
systemic insecticides without harming bees



These are the 40 plants we are sampling (2014, 2015 and 2016):



Bee Assemblages: 
50 bee samples from each of 5 sites per plant species 

Attractiveness to bees:
“Snapshot” (1-min) counts; includes both attractive 
and non-attractive plant species 



Foster holly Summersweet

Residue Studies: 3 plant species 

2 neonics

3 treatment  
timings

Winter King hawthorn



Some Discussion Questions
1. What is the purpose for these studies?

2. How best to simulate real-world exposure?  Can we move 
beyond cage studies? 

3. What are the relevant endpoints?

4. What are interacting and extenuating factors?

5. Are studies with native bees adequate?  If not, is it 
practical for landscape entomologists to do impact studies 
with honey bees? 
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