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• 5 Research Scientists

• 1 Support Scientist

• 2 post-doctoral researchers

• 5 Permanent technicians

• Graduate, undergraduate students



Diana Cox-Foster

(bee diseases/toxicology)

Theresa Pitts-Singer 

(bee behavior/chemistry)

Jim Cane
(solitary bee nesting 

biology)



Theresa.Pitts-Singer@ARS.USDA.GOV

• Parasite biology  and control

• Effect of incubation delays on ALCB 

survival



Parasite biology and control

• Sapyga pumila

Melittobia sp.

Tetrastichus sp.



• Sapyga pumila Melittobia sp.Tetrastichus sp.

?

One generation per year
Multiple generations per year



• On day zero, the Melittobia are introduced  to healthy Alfalfa 

leafcutting Bee cells by transferring them with a damp paint 

brush.

• Through day 1, the wasp inspects the nest cell and selects a 

location to chew through the cell. The wasp will only make it 

into the cell within 24 hours if the cell has already been 

damaged and little work is needed to enter.



• By day 2, the wasp can 

consistently enter the cell. They 

will also begin to lay eggs on the 

leafcutter prepupa surface. Often 

the eggs are laid in a group or 

groups.

• A pin sized entry hole is 

often located on infected 

cells.



• The eggs will hatch within 24 

hours of being laid. The larva 

start out as a light yellow and 

darken until day 4.  

• On day 4 and 5, the larva 

will lighten in color and 

swell by 3-4 times their 

original size.



• The larva stop growing on 

day 6 and begin to gray once 

again. At this time, you can 

often see frass moving 

through their body. 

• Within 24-36 hours (day 7-8) 

of becoming gray the wasp 

will return to the light yellow 

body color once again. Not 

long after the larva starts to 

segment and pupate.



• By the end of day 8, all 

wasps will have pupated. 

They will start light yellow 

or white.  Until days 13-16 

for males and females, the 

eyes will get a 

progressively darker red 

until the rest of the body 

darkens with it. 

• The males always darken and 

mature  faster than the 

females. Their pupa is a light 

tan color and often more 

narrow.



• Females often 

darken in two 

phases. They start 

by turning brown 

and then continue 

to turn black. Their 

bodies are more 

rounded than the 

males.

• Females take 

longer to 

pupate than 

males and will 

be a pupa 

between days 8 

and 16.



• Males have a light orange to 

tan head and  mesosoma. 

The metasoma is often a 

dark brown or black.  Their 

antenna are quite different 

from the female with a claw-

like groove. The wings are 

short and wrinkled. 

• Males will reach adulthood 

in 14 days and then start 

to die within another 8 

days, making their lifespan  

roughly 22 days.



• Females may either be long 

wing dispersers or short wing 

non-dispersers. The long 

wing  females have  flat, 

smoother looking wings that 

extend the entire length of 

their back. Short wing 

females have wrinkled , stick 

like wings similar to the 

males.  

The long wing females very rarely lay 

eggs on the leafcutter they were born 

on. Short wing females will lay small 

clumps of eggs on their birth 

leafcutter. Short wing females are 

relatively rare and often unsuccessful 

with their larva dying as the host 

leafcutter dies and begins to rot.  

Adult females generally die by day 25.



Day 0

Day 2

Day 2

Day 3

Day 4 and 5Day 6Day 7

Days 14-22

Days 8-11

Days 11-16

Days 16-25

Days 16-25



Parasite trapping

• Effectiveness of trapping is unknown

• Test various types of trap

• Test chemical lures (baits)



Black White

Baited   No Bait Bait   No Bait

Black White

Baited   No Bait Bait   No Bait



Bait was made by 

extracting 

chemicals from 100 

empty leaf cells









x





Effect of incubation delays on ALCB survival

• Timing of leafcutter incubation must match with alfalfa bloom; 
however sometimes bloom is delayed

• ALCB require about three weeks of 28-30 °C for emergence

• When is a good time to delay ALCB?

• How long can you delay bees without                                             
harming them?



400 cocoons were incubated in 

separate containers at 29 °C and in 2” 

deep trays



Bees were collected 2-3 times a day and 

number of bees and sex of bees were counted



Emergence delays 

of up to 12 days is 

possible

Interrupting bees 

on day 18 was the 

most detrimental

Sex ratio was not 

affected by 

interruption



Jim.Cane@ARS.USDA.GOV

What is the role of bee nutrition on the 

development of reproductive structures?

- timing of adult pollen diets



Alkali bees and pollen 
Adult bees eat pollen meals 1-2 times daily



Alkali bees and pollen 

Evening pollen meal  

constent right after 

emergence



Blue orchard bees and pollen

The pollen meal is critical in blue orchard 

bees for developing egg laying organs



Pollen and lessons for ALCB

• 1) before nesting, females will need to eat pollen and drink nectar, so 
females that emerge before bloom won't be progressing toward 
reproduction

• 2) if they are like Nomia, then if all alfalfa bloom is tripped before 
evening, then females will miss a critical pollen meal and 
reproduction may be slowed. Don't overstock bees.



Diana.Cox-Foster@ARS.USDA.GOV

• Chalkbrood research

• Viruses in ALCB

• How do inerts in pesticides affect 

ALCB?



Healthy bee
Chalkbrood infected 

bee Time

This is what happens with second generation



Chalkbrood

• Chlorine dioxide fumigation tests (Fargo, ND)

No apparent effect of fumigation 

on chalkbrood germination

• Increased chalkbrood in blue orchard 

bee populations- something to watch in 

ALCB?



Viruses in ALCB?

ALCB can be infected 

in the lab with various 

honey bee viruses

Is this causing some 

ALCB death?

Some ALCB fed with 

honey bee viruses



Effect of inert ingredients on bees



• Inert ingredient fed hives had lower numbers of bees

• Next step: do they have more pathogens?
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