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Introduction 
Although testing of Megachilid bees for viruses has been very limited, multiple viruses have been 
detected from alfalfa leafcutter bees (Megahile rotundata). Early samples from the USA tested positive 
CBPV, and another unidentified virus (Hackett 1980).  Larval symptoms associated with the viruses 
included ‘black syndrome’, delayed larval maturation, early instar mortality, premature adult mortality 
(Hackett 1980). It has also been suggested that white legions in the fat body of alfalfa leafcutter bees 
may be viral in origin, and are associated with increased mortality rates (Moore et al. 1972).  

More recently, Singh (2011) identified DWV, IAPV and BQCV from adult leafcutter bees. In larvae 
experimentally infected with IAPV, survival and development to the prepupal stage were not affected, 
however the infections disrupted diapause, and a greater proportion of infected larvae pupated without 
entering diapause (and subsequently emerged as second-generation adults) than did uninfected larvae 
in the control treatment. IAPV also significantly reduced adult survivorship when acquired as adults 
(Singh 2011). Singh (2011) demonstrated interspecies transmission of IAPV from honey to bumble bees 
within 10 days of being placed in a greenhouse together. Pollen and faeces can act as a route of inter-
taxa transmission of RNA viruses in hymenoptera, and viruses in stored pollen and honey in honey bee 
colonies can remain infectious for at least 6 months (Sing 2011). 

In Canada, leafcutter bees are used to pollinate both alfalfa seed crops as well as hybrid canola seed 
crops. Both of these crops are heavily dependent on pollinators to ensure adequate yield. When 
leafcutter bees are used to pollinate canola fields, they are frequently stocked in conjunction with honey 
bees, and in both field types the leafcutter bees share floral resources with both managed and wild 
bees. As viruses can be transmitted through shared floral resources via pollen, the use of leafcutter bees 
and honey bees in close proximity could act as a catalyst speeding the dissemination of viruses 
throughout the population of hymenopteran pollinators. Little is known about the effect of these viruses 
on bee health, particularly in non-Apis bees.  It is therefore critical that we identify what viruses are 
currently present in Canadian leafcutter bee populations, and in what frequency. 

Methods 
Free-flying adult leafcutter and honey bees were collected from alfalfa and hybrid canola seed 
production fields in southern Alberta in 2013. Alfalfa leafcutter bees were collected near their shelters, 
and all leafcutter bee samples consisted of a minimum of 50 bees collected from three shelters per field. 
For honey bee samples, foragers returning to the colony were captured from a minimum of three 
colonies per apiary. In 2014, leafcutter bee operations across the Peace region, southern Alberta, and 
Manitoba were contacted to cooperate in an extension of this study. Adult bees and cocoons from a 
total of 25 operations in MB and AB were sampled. 

Composite samples (>50 bees) were sent to the National Bee Diagnostics Centre, Beaverlodge, Alberta, 
where they were analysed for the presence of the seven most common viruses found honey bees: DWV, 
BQCV, KBV, ABPV, IAPV, CBPV, and SBV). 

Results and Discussion 
Samples of honey bees taken from colonies pollinating 9 separate hybrid canola seed production fields 
in 2013 tested positive for the presence of 6 separate viruses, including DWV, BQCV, CBPV, IAPV, KBV, 
and SBV (Table 1). Positive detection of multiple viruses in the composite samples was most common. 
One sample tested positive for 5 viruses, and all honey bee samples in this survey (n=9) tested positive 
for SBV. No samples tested positive for ABPV.  



A total of 42 adult leafcutter bee samples from canola and alfalfa fields in southern Alberta were 
examined for the presence of viruses. BQCV, CBPV, DWV, and SBV were detected (Table 1). BQCV, DWV, 
and CBPV have previously been identified from US leafcutter bees (Hackett 1980; Singh 2011). Individual 
composite samples were positive for as many as 4 separate viruses. Samples from alfalfa fields had 
higher detections of viruses than those from canola fields, indicating that transmission from honey bees 
in the canola fields was not the primary source of infection for leafcutter bees. 

Table 1. Percentage of composite honey and alfalfa leafcutter bee samples testing positive for each of 
seven bee viruses in 2013, Southern Alberta. 

Bee Species ABPV BQVC CBPV DWV IAPV KBV SBV 

A. mellifera 0 78 11 89 78 44 100 

M. rotundata 0 100 100 33 0 0 48 

 

In 2014 viruses were detected in leafcutter bee samples; BQCV and SBV in adults from southern Alberta, 
BQCV, KBV, and SBV from adult bees in Manitoba, BQCV, and IAPV in adult bees from the Peace, and 
KBV and SBV from larvae in the Peace (Table 2). No viruses were detected in larvae in southern Alberta 
of Manitoba. Additional samples were taken from the Peace in 2015 and are currently being analysed. 

Table 2. Percentage of alfalfa leafcutter bee adult and larval samples testing positive for each of 

seven bee viruses in 2014, MB, Southern Alberta, Peace. 

Site Life Stage ABPV BQVC CBPV DWV IAPV KBV SBV 

South AB Adult 0 22 0 0 0 0 44 

 Larva 0 0 0 0 0 0 0 

MB Adult 0 20 0 0 0 40 100 

 Larva 0 0 0 0 0 0 0 

Peace AB Adult 0 25 0 0 13 0 0 

 Larva 0 0 0 0 0 34 55 

 

The number of viruses detected had a significant effect on the percentage of cocoons with viable bees, 
with samples having 2 or more viruses detected having less viable cocoons than those with 1 or none 
(Figure 1). Interestingly, the one sample in which three viruses were detected had a very high proportion 
of dead prepupae (14.6%). There was, however, no significant effect on the number of viruses detected 
on the % dead prepupae overall. There were no significant effects of number of viruses detected on live 
prepupae, immature larvae, dead prepupae, total weight, second generation bees, pollen balls, or 
chalkbrood, however interesting trends can be observed in Figure 2 that may warrant further 
investigation. 

 

 

 

 

 

 



 

Figure 1. Proportion of cocoons produced from each shelter that are female / viable. Different coloured bars 
represent the viral load of the adult bees from the same shelter as the cocoons; blue bars represent shelters in 
which no viruses were detected in the adult bees, red bars indicate the detection of one virus in the adult 
population, and green bars indicate the presence of 2 or more viruses.  There is a significant effect of adult viral 
load on the viability of the offspring, with samples from adult populations with two or more viruses producing only 
94% viable cocoons, and samples with one (97%) or no viruses (98%)  detected producing cocoons are more viable. 

(F2,23=4.72, P=0.02) 

 

Figure 2. Proportion of cocoons produced from each shelter containing dead prepupae, dead larvae, second 
generation bees, parasites, pests, or sporulating chalkbrood. Different coloured bars represent the viral load of the 
adult bees from the same shelter as the cocoons; blue bars represent shelters in which no viruses were detected in 
the adult bees, red bars indicate the detection of one virus in the adult population, and green bard indicate the 
presence of 2 or more viruses.  While there was no significant effect of adult viral detection on any cocoon 
characteristics, there is a striking trend to more dead brood from shelters with increased viral detections.  
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As the NBDC has recently acquired the technology to determine the genetic sequence of these viruses, 
they will be sequencing the leafcutter bee viral detections to determine if the viral strains in the 
leafcutter bees is the same as reported for honey bees from the area. The sequences from CBPV and 
BQCV samples from 2013 in particular are likely different to the honey bee variants. 

This research represents an important first step in increasing our knowledge of the parasites and 
pathogens that affect alfalfa leafcutter bee populations in Canada. SBV was detected in ALCB for the first 
time. We have no knowledge of how specific viruses affect leafcutter bee brood and adults, or how they 
are being transmitted within and among leafcutter bee populations. While inter-species transmission of 
viruses is increasingly being recognised, this study provides no evidence that adult leafcutter bees in 
close proximity to honey bees have higher viral loads than those placed on fields not stocked with honey 
bees. Further research is required to determine if the detected viruses have detrimental effects on the 
health of leafcutter bees.   

ABPV Acute Bee Paralysis Virus; BQCV Black Queen Cell Virus; CBPV Chronic Bee Paralysis Virus; DWV 
Deformed Wing Virus; IAPV Israeli Acute Paralysis Virus; KBV Kashmir Bee Virus; SBV Sacbrood Virus 

 



Preliminary Report: Effect of new ‘bee safe’ pesticides on leafcutter bees 
Shelley Hoover, Alberta Agriculture and Rural Development 
 
In collaboration with two leafcutter bee producers, Alberta Agriculture and Forestry conducted research 
in 2014 to determine if there are negative consequences of Beleaf™ and Coragen® pesticide application 
in the field on leafcutter bee health. The pesticides were applied in 3 fields, in a paired design such that 
bees in the same field would be exposed to  one of the pesticides, and compared to bees from the same 
field either not exposed to insecticides, or exposed to another insecticide. Each of three fields was 
divided into thirds, with one treatment assigned to each third at recommended rates during bloom.   
Adult flight activity was recorded two days after application, and cocoons were examined for larval 
survival and emergence, as well as pests and pathogens and subsequent fecundity by the Cocoon 
Testing Centre in Brooks.  
 
Coragen (Group 28 Insecticide, DuPont) 
Coragen ® is a group 28 insecticide that contains the active ingredient Chlorantraniliprole 200 g/L, a 
neurotoxin that affects muscle regulation. The MSDS section 12 indicates that the product is toxic to 
certain beneficial insects, and advises minimizing spray drift to reduce harmful effects on beneficial 
insects, which includes honey bees (0.1141 mg/kg orally and 0.100 mg/kg via contact). However in 
greenhouse use, no effect on bumble bees was found (Gradish et. al. 2010), and the label instructions do 
not mention precautions specific to bees. No negative effects were observed under worst-case semi-
field conditions on foraging honey bees in numerous tunnel tests (Dinteret al. 2009, in press). This is an 
important differentiating feature of Coragen® compared to most synthetic pyrethroid, organo-
phosphate and neonicotinoid insecticides that are currently used. 
Coragen®(at recommended application rate of 375-500 ml Coragen ™ / hectare) 
 

Beleaf (group 9 insecticide) 
Beleaf™ is a group 9 insecticide, and a member of the pyridinecarboxamide class of chemistry. Beleaf™ 
controls target pests by contact and ingestion, provoking rapid and irreversible feeding cessation. 
Hooven et al (2013) and references therein cite possible effects on honey bees, with further research 
needed on this pesticide. It is thought to have a short residual toxicity for alfalfa leafcutting bee, alkali 
bees, and bumble bees (see Hooven et al. 2013 and references therein). Beleaf ™ is advertised as being 
“soft” on beneficials such as bees (http://www.fmccrop.com/grower/products/insecticides-
miticides/beleaf.aspx). Label instructions are to minimize drift as it is toxic to certain beneficial insects. 
Beleaf™ (at recommended application rate of .12-.16 Kg Beleaf™ per hectare) 
 

 

 

 

 

 

 

 

http://www.fmccrop.com/grower/products/insecticides-miticides/beleaf.aspx
http://www.fmccrop.com/grower/products/insecticides-miticides/beleaf.aspx


Results 

There was no difference in bee flight activity at shelters in each of the field regions sprayed with the 
different treatments (Figure 1.). Flight among all shelters was highly variable, but averaged between 50-
90 bees entering a hole in a 10 cm2 patch per 10 minutes. 
 

 
 

Figure 1. Flight activity at shelters in field regions sprayed with either 
Beleaf, Coragen, or a control/check. There was no difference in flight 
activity among the treatments across 45 shelters in three fields (15 per 
treatment).  

 
There was also no significant difference in the % female, % viable, % live prepupae, or disease symptoms 
from cocoons originating from the nest blocks in the experimental shelters, as evaluated by the Cocoon 
testing Centre in Brooks (Table 1). 
 

Table 1. Cocoon traits from field regions spayed with Beleaf, Coragen, or Control. 

 % female % viable live prepupae pollen balls Sporulating chalkbrood 

Beleaf 41.31 95.84 70.86 20.44 0.83 

Control 45.42 95.64 74.27 16.86 0.88 

Coragen 43.85 97.04 74.44 17.83 0.95 
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