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Partnership	  

between	  

flowering	  

plants	  and	  

pollinators	  



Bees	  &	  Wasps	  
• Hymenoptera	  (includes	  bees	  wasps	  &	  ants)	  
• Similari7es:	  Anatomy	  and	  Life	  Cycle,	  NesAng	  Habits,	  &	  Social	  
Behavior	  (or	  lack	  of),	  	  
• Differences:	  Diets	  (wasps	  =	  carnivores,	  	  bees	  =	  vegetarians),	  
Ecological	  FuncAon	  (wasps	  =	  wolves,	  	  	  bees	  =	  sheep)	  
• And,	  of	  course...the	  s7nger	  



Bee	  Diversity	  
	  
• 20,000	  species	  globally	  
• 3,500	  species	  in	  North	  America	  
• 1,100+	  species	  in	  Utah	  



Diversity	  in	  Bees	  
across	  North	  
America	  



Bees	  are	  similar	  to	  BuKerflies	  
in	  terms	  of	  their	  Life	  Cycle	  

BuKerfly	  larva:	  free	  living	  
Bee	  larva:	  confined	  in	  cell	  

Solitary Bee 
Life Cycle 

ImplicaAons	  
Majority	  of	  life	  spent	  in	  
cell	  
No	  such	  thing	  as	  a	  “baby”	  
winged	  bee	  



Solitary	  vs	  Social	  Behavior	  
	  

Solitary	  bees:	  	  
• Single	  “queen”	  per	  nest	  	  
• Mass	  provision	  of	  cells	  	  
• No	  contact	  or	  interacAon	  with	  young	  
• No	  cooperaAon	  between	  adults	  
• Few	  cells	  (offspring)	  per	  nest	  =	  less	  to	  lose	  
(aggressive	  behavior	  low)	  

Social	  bees	  and	  wasps:	  	  
• Single	  or	  few	  queen(s)	  per	  nest	  	  
• Progressive	  provision	  of	  cells	  	  
• Adults	  cooperate	  with	  brood	  care	  
• Many	  offspring	  per	  colony	  =	  more	  to	  lose	  
(aggressive	  behavior	  high)	  



Cavity	  /	  Above	  ground	  nes7ng	  
bees	  



Carpenter	  bees	  and	  
Bumble	  bees-‐	  Cavi7es	  



Many	  bees	  nest	  
underground	  

(weed	  barrier	  cloth	  =	  bee	  
barrier)	  
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Mesa Verde (nests in cliff  dwellings)

Sample site

Death Valley

Temple Mountain

The Sandstone Bee, Anthophora pueblo

Many think that you can only make discoveries doing field or lab work, but museums also have their
secrets. Over three decades after their discovery by former Bee Lab Research Leader Frank Parker, I
found a drawer full of bees and the nests they made in sandstone. With a great deal of detective work
and four new nesting sites, I’m now working with Frank to describe this bee and its nesting biology.
This will be a chapter of my dissertation, to be completed Spring, 2017, under the mentorship of
James Pitts (USU) and Terry Griswold (USDA-ARS).

Found throughout Utah and neighboring states, in sandstone-rich areas such as Goblin Valley and
Grand Staircase-Escalante, this species almost exclusively excavates nests in sandstone. This is made
possible through its use of softer sandstone, its active use of water to further weaken the substrate,
and the re-use of nest tunnels across years.

Lab studies of sandstone nests revealed that these bees can wait multiple years to emerge as adults.
This is likely a bet-hedging strategy, allowing bees to emerge during years where bloom is better. The
question of why they use such a difficult substrate remains, however, as most related bees nest in soil.
It may be that nesting elevated in sandstone affords protection from flash floods. As they may wait
years to emerge, this could protect them from many such events. The use of sandstone also seems to
help control the buildup of parasitic beetles, providing another benefit. In the future, I hope to look
into the possibility of nest microbiome modification, as sandstone may also harbor less harmful
microbes for the bees, thereby further protecting them.

Canyonlands

Escalante

Goblin Valley

Michael(Orr,(Ph.D.(Candidate,(Biology,(Utah(State(University
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Months	  of	  year,	  January-‐December	  

For	  Almond	  PollinaAon	  

Seasonality	  



Early	  	  
Season	  

Mid	  
Season	  

All	  
Season	  
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Other	  Resources	  
Water	  
Leaves	  
Waxes	  
Resins	  

Diet	  
Pollen	  &	  Nectar	  

	  

Foraging	  Strategy	  
Specialist	  vs.	  Generalist	  



Floral	  Resources	  
Con7nuous	  bloom,	  pollen	  and/or	  
nectar,	  weeds	  can	  be	  okay	  (dandelions)	  
Nes7ng	  Sites	  and	  Materials	  
Avoid	  thick	  grass,	  mulch	  
Provide	  bare	  ground,	  water,	  mud,	  
woody	  debris	  



Chemical	  Free	  Zone	  
Avoid	  broad	  spectrum	  insec7cides	  
Apply	  late	  evening	  &	  avoid	  bloom	  
Think	  Like	  a	  Bee	  
Foraging	  range	  (patchiness	  is	  okay)	  
Timing	  of	  disturbances	  (mowing,	  7lling,	  
chemical	  applica7ons)	  



Peponapis	  
pruinosa	  

PollinaAon	  efficacy,	  
including	  male	  bees–	  
pollinaAon	  of	  crops	  

	  

Stephanie	  
Rohan-‐Miller	  







Rare	  Plant	  Studies	  

Of	  35	  species:	  
33	  require	  pollinator	  vectors	  
28	  solely	  pollinated	  by	  bees	  
Some	  pollinator	  limited	  
	  



Bees	  and	  fire-‐	  
Western	  
areas	  



•  Phenology	  
•  Range	  
•  Floral	  preference	  
•  PollinaAon	  
•  Manageable	  nesAng	  
•  Sustainable	  populaAons	  
•  MulA-‐use	  pollinators	  
	  

Bees	  to	  pollinate	  
farmed	  seed	  for	  
restoraAon	  



STATUS OF POLLINATORS IN NORTH 
AMERICA 

THE NATIONAL ACADEMIES 
PRESSWashington, D.C. 

www.nap.edu 

Decline	  in	  pollinators	  in	  the	  United	  States-‐-‐-‐	  Both	  in	  number	  
of	  species	  and	  the	  populaAon	  size	  of	  each	  species	  

The	  U.S.	  Fish	  and	  Wildlife	  Service	  has	  
proposed	  lis7ng	  the	  rusty	  patched	  
bumble	  bee	  (Bombus	  affinis)	  as	  

endangered	  under	  the	  Endangered	  
Species	  Act.	  

hKps://www.fws.gov/midwest/endangered/
insects/rpbb/factsheetrpbb.html	  



Four	  P’s	  –	  Which	  one	  to	  blame	  	  
(or	  should	  we	  blame	  all	  four?)	  

•  Pathogens	  
•  Poor	  Nutri7on	  
•  Pes7cides	  
•  Parasites	  (mites,	  protozoa,	  
etc)	  



Summary	  

•  Non-‐Apis	  pollinators	  are	  likely	  being	  impacted	  by	  
many	  of	  the	  same	  factors	  affecAng	  honey	  bee	  
colonies	  in	  the	  United	  States	  
–  Pathogens,	  Pes,cides,	  Poor	  Nutri,on	  and	  Parasites	  

•  It	  is	  criAcal	  to	  understand	  these	  impacts	  and	  
develop	  methods	  to	  remediate	  or	  eliminate	  these	  
factors-‐-‐	  	  such	  as	  development	  of	  Integrated	  Pest	  
and	  Pollinator	  Programs	  and	  Managed	  (and	  Wild)	  
Pollinator	  ProtecAon	  Plans	  



Thank	  you	  for	  
invi'ng	  me!	  

	  
An	  Invita'on	  

to	  you-‐	  	  
exchange	  of	  
knowledge	  

with	  us	  at	  the	  
Bee	  Lab	  


