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Why are the bees no longer 
thriving in the poor beds?
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2022--Causes of Death- Variation between stages and beds

?



Viruses 

• Over 40 different viruses described in 
bees

• A few DNA viruses; majority ssRNA
viruses

• Most discovered from isolated cases of 
colony losses

• Described symptoms vary greatly 
among the viruses, even among closely 
related viruses. 

• Many viruses in bees not well 
understood.





Transmission of Viruses via Pollen 
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Apis mellifera filamentous virus (AmFV)
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Chalkbrood– fungal pathogen of bees



Ascosphaera fungi

•30 Species
•All associated with bees
•Some are pathogens
•Disease called chalkbrood



Other possible pathogens
Trypanosomes, and other 
unicellular pathogens

Spiroplasma

Microsporidia– distant relative 
of fungi.  Unicellular with 
vegetative form and spores.

Many species are known to 
attack only specific hosts

Trypanosomes
Lotmaria passim
Photo: Schwarz et al. 2015

Bacteria
Spiroplasma melliferum
Photo: Clark et al. 1985

Fungus: Microsporidia
Photo: Project Apis m.



What do we know about 
Alkali bees?



ALCB: alfalfa leafcutting bee; DWV: deformed wing virus; IAPV: Israeli acute paralysis virus. BQCV: black queen cell virus; SBV: sacbrood virus. 
None of the samples were positive for Kashmir bee virus (KBV), acute bee paralysis virus (ABPV) and chronic bee paralysis virus (CBPV).
* Mean ± SD; adults only; 20 ALCB adults per field from 4 separately owned farms; 20 honey bee workers per hive, 3 hives per apiary, and 4 
apiaries.
** Alkali Bees-- Combined sample of adults & larvae (N=35).

Infection of ssRNA viruses in Alkali Bees and Alfalfa Leafcutting
Bees in 2010

(R. Singh in collaboration with R. James)

Virus Prevalence (% bees)

Bee species DWV IAPV BQCV SBV

ALCB 17.5 ± 13.2* 12.5 ± 15.5 5.0 ± 7.1 0

Alkali bee 34.3** 17.1 2.9 2.9

Honey bee 87.1 ± 17.0* 62.9 ± 33.8 89.9 ± 10.9 20.0 ± 40.1



2023– return to sample the bee beds in July

• Sample 10 bee beds
• Collect 140 larvae

• 128 of the larvae appeared to be healthy
• 12 were dead or dying

• Pathogen analysis on 30 of the healthy larvae from all the bee beds



Alkali Bees– 34 larval bees, from Henry, Heusby, Inman, Byerley, Andersen, Ponderosa, Maiden, Watson, 
Basement, Gardena Creek bee bed

Infection of ssRNA viruses in larval Alkali Bees in 2023

Virus Prevalence (% bees)

Bee species DWV IAPV BQCV SBV

Alkali bee 0 % 0 % 0 % 0 %

Honey bee 
colonies in 

UT

80 % 80 % 100% 75.0%



Other pathogens--

• AmFV– 4 out of 30 Nomia larvae

• Ascosphaera (chalkbrood fungus) – 4 out of 30 Nomia larvae

• Microsporidia – 27 out of 30*** Nomia Larvae



What is the significance of these results?

• AmFV– in other bee species, we have recently found that the AmFV virus is 
correlated with death of bumble bee colonies and larval death in Osmia 
lignaria

• In other bee species, data suggest that some species of microsporidia are 
linked with poor bee health

• Chalkbrood fungal infections can also kill bee larvae

• Infections of all of these pathogens may be worsened by sublethal impacts 
of pesticides and poor nutrition.

• Future research--- analyze additional specimens and sequence the 
pathogens to determine how these in Nomia are related to other bee 
pathogens
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