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1.  Good	horHcultural	pracHces	
2.  PrevenHng	diseases	
3.  Managing	insect	and	mite	pests	

4.  Adequate	pollinaHon	







Honey	bees	

•  Rented	for	pollinaHon	services	
•  Perennial	–	acHve	as	long	as	

the	weather	is	favorable	
•  Pollinate	many	crops	
•  Portable	colonies	



Managed	bumble	bees	
•  Purchased	colonies	
•  Out	of	synch	with	natural	colonies	
•  Pollinators	of	many	crops	
•  6-8	weeks	of	acHvity	
•  Portable	for	the	lifespan	of	colony	



Managed	orchard	mason	(Osmia)	bees	
•  Solitary	bees	(as	opposed	to	colony	

forming)	requiring	management	
via	temperature	and	sanitaHon	of	
nesHng	materials	

•  ParHcularly	suited	to	orchard	
pollinaHon	

•  AcHve	for	~4	weeks	
•  Portable	aXer	nesHng	is	completed	



Unmanaged	wild	bees	in	orchards	



Unmanaged	wild	bees	in	orchards	

Andrena	spp.	
digger	bees	

Lasioglossum	spp.	
sweat	bees	

Augochlorella	spp.	
green	bees	

•  >80	species	acHve	during	spring	bloom	in	Michigan	
•  Most	are	solitary,	oXen	nesHng	in	soil	of	weed-free	

strips	in	orchards	
•  Limited	by	flowers	that	bloom	when	crop	is	finished	
•  Wild	bees	do	not	compete	with	honey	bees,	but	

appear	to	increase	their	pollinaHon	efficiency.		



•  How	do	we	minimize	harm	to	bees	without	
compromising	pest	and	disease	
management?	

•  How	can	we	increase	wild	pollinator	
populaHons	that	service	orchards?	



•  Points	to	consider:	
– Most	farms	grow	a	variety	of	different	culHvars	
that	bloom	at	different	Hmes	–	pre-bloom	and	
“petal	fall”	may	be	different	in	adjacent	blocks.	

–  Fungicides	are	criHcal	during	bloom	to	manage	
disease.	

–  InsecHcide	residual	acHvity,	Hming	of	
applicaHons,	and	potenHal	driX	are	important.	



Fungicides	&	Early	Spring	Diseases		

Apple	scab	
infec.ons	will	
cause	foliar	and	
fruit	damage	

Cherry	Leaf	Spot	
causes	severe	
defolia.on	and	
tree	decline	

•  Fungicides	by	themselves	
previously	considered	safe	
around	bees	based	on	lab-based	
toxicology	(LD50)	studies.	

	
•  New	research	idenHfying	sub-

lethal	effects	of	fungicides	on	
colony	health:	

–  Increased	toxicity	of	pyrethroids	when	applied	
in	combinaHon	(Pilling	&	Jepson	1993)	

–  Increased	toxicity	of	miHcides	used	in	the	hive	
(Johnson	et	al.	2013)	

–  Interference	with	detoxificaHon	(Mao	et	al.	2013)	
–  Interference	with	Nosema	immunity	(Peks	et	al.	

2013)	
–  Increased	larval	mortality	(Johnson	2015)	
–  Gut	microbe	interference	(Kakumanu	et	al.	2016)	



Poten.al	pes.cide	effects	on	bees	
throughout	the	growing	season	

•  Insec.cides:		
– Vary	in	their	toxicity	to	bees,	most	studies	have	
been	conducted	on	honey	bees	with	effects	on	
wild	bees	unknown.		

– Most	insecHcides	are	restricted	from	use	during	
crop	bloom,	but	driX	onto	non-crop	flowers	can	
occur	at	other	Hmes	if	care	is	not	taken.	



New	Labeling	



Poten.al	pes.cide	effects	on	bees	
throughout	the	growing	season	

•  Herbicides:		
–  Indirect	effects	on	bees	when	floral	diversity	is	
diminished	in	and	around	crops.	



Recommended	Best	Prac.ces	

Pre-Bloom:	
•  Clarify	expectaHons	with	beekeeper	-	preferably	
by	wrioen	contract	
–  Record	keeping	by	both	parHes	
– Delivery	date	and	approx.	removal	date	
– Where	hives	will	be	placed	
– Hive	strength	

•  6-8	frames	with	70-75%	capped	brood	cells	per	frame	is	a	
reasonable	expectaHon	

– AnHcipated	pre-bloom	insecHcide	sprays	and	REIs	
(select	a	product	with	short	residual,	i.e.	Lorsban	is	
NOT	recommended	pre-bloom).	



When	bees	are	delivered:	
•  Select	locaHon		

– Upwind	from	potenHal	driX	
– At	orchard	margins	–	honey	bees	are	excellent	
fliers	

– Examine	hives	delivered,	with	beekeeper	
•  6-8	frames	with	70-75%	capped	brood	cells	per	frame	is	
a	reasonable	expectaHon	

Recommended	Best	Prac.ces	



During	Bloom:	
•  Follow	current	labels.	
•  Select	least	toxic	pesHcides	whenever	possible.	

–  E-154	contains	a	toxicity	table	for	bees	by	pesHcide	
•  Spray	when	bees	are	less	acHve.	

–  Temp	below	55°F,	or	aXer	sunset		
•  Turn	off	sprayer	when	near	hives	and	avoid	pesHcide	
driX	onto	open	flowers	in	adjacent	habitat.	

•  Avoid	using	any	insecHcides	during	bloom	while	bees	
are	acHvely	visiHng	flowers.	

Recommended	Best	Prac.ces	



Post-Bloom:	
•  Communicate	with	beekeeper	about	hive	
removal.	

•  Minimize	flowers	in	orchard	floor	with	selecHve	
herbicides	or	by	mowing	before	spraying.	

•  Avoid	pesHcide	driX	onto	open	flowers	in	
adjacent	habitat.	

•  Plant	non-crop	flowers	outside	of	orchards	
– NaHve	perennial	plants	following	NRCS	Tech	Guide	20.	
–  Summer	blooming	cover	crops.	

Recommended	Best	Prac.ces	







3	years,	10	sites	



60	
species	 22	

species	

25	
species	

n	=	2904	bees	





Most	important	conclusions:	

Beoer	communicaHon	between	growers	
and	beekeepers	is	key!	



•  Orchards	need	pollinators.	
•  If	renHng	honey	bees,	communica.on	with	

beekeepers	before	hives	arrive	is	essen.al.	
•  Place	hives	in	locaHon	least	likely	to	be	

sprayed	or	in	the	pathway	of	driX	(upwind).	
•  Judicious	selecHon	of	pesHcides	and	how/

when	they	are	applied	can	minimize	risks	to	
bees.	

•  Keep	good	records	of	pes.cide	use.	
•  PlanHng	non-crop	flowering	plants	outside	

of	orchards	will	benefit	all	pollinators.	 

Summary	
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