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Honey bees face compound stressors



National Apicultural Programme

• Investigating	multiple	stress	factors	in	honey	bees	
across	Ireland



National Apicultural Programme

• Investigating	multiple	stress	factors	in	honey	bees	
across	Ireland



National Apicultural Programme

• Investigating	multiple	stress	factors	in	honey	bees	
across	Ireland



National Apicultural Programme

• Investigating	multiple	stress	factors	in	honey	bees	
across	Ireland



National Apicultural Programme

• Investigating	multiple	stress	factors	in	honey	bees	
across	Ireland



Exposure routes



Pesticide impacts



Pesticide impacts









Scientific objectives



• Map	the	distribution	of	all	pesticides	in	
honey	bee	colonies	across	the	island	of	
Ireland	

• Relate	pathogen	prevalence	to	colony	loss

Scientific objectives



Scientific objectives
• Map	the	distribution	of	all	pesticides	in	honey	
bee	colonies	across	the	island	of	Ireland	

• Relate	pesticide	prevalence	to	colony	loss	



• Map	the	distribution	of	all	pesticides	in	honey	
bee	colonies	across	the	island	of	Ireland	

• Relate	pesticide	prevalence	to	colony	loss	

Scientific objectives

Sampling

• In	depth	sampling	of	pollen	and	honey	by	a	
network	of	beekeepers
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Pesticide detection process

Sample	
preparation Extraction Clean-up* Analysis

Dutch	
mini-Luke

GC-QQQ	
LC-MS/MS



Screening for 360 pesticides
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•Pollen
Results – Propargite distribution

•Honey
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What does it mean for hives?

• Relating	beekeeper	colony	loss	data	
from	sampled	apiaries	to	pathogen	load

• Proportion	of	hives	surviving	over-winter	~	
environmental	factors	+	pesticide_01	+	
pesticide_02	+		.	.	.	pesticide_n	

• No	significant	impact	on	colony	survival	by	
pesticides
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Next steps for pesticide work

• Look	at	how	exposure	is	
impacted	by	land	use	-	new	
National	Landcover	Map	

• Assess	the	interaction	with	gut	
microbiota	

• Investigate	cryptic											pesticide	
inputs
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The honey bee gut microbial community



Honey	bee	
microbiome	profile

Honey	bee	genotype	
profile

Key	factors

✓
✓
✓
✓
?

Identify	target	
functional	genes

Whole	Metagenome	
Sequencing	(WMS)

4

Drivers	for	
microbial	
changes

159	apiaries	sampled

Could pesticides disrupt the microbiome?
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Commercially	
supplied	wax	
foundation

QuEChERS	
Extraction	

Toxicity	Risk	
Assessment	

Pesticide	
detection	

Assessment of exposure risk

UHPLC-MS/MS	
and	GC-MS/MS	
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