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Queen V Tool 
V for virility & viability 

 

 Use to check the quality of your brood and queen.   

 Use this tool to determine your strongest/weakest hives 
for overwintering.  

 The higher the score the greater your chance for a colonies 
survival.  

 Scientifically compare your hives in a reliable way.  

 A hive with a higher score will surpass a lower scoring hive.  

 The higher the number of viable eggs, the higher the proportion of successful brood.  

 A hive’s strength (and honey collected) is directly related to the number of bees in the 
colony.  
 

INSTRUCTIONS 
 
1. Place the iBrood tool over the most SOLID patch of sealed brood. 
 
2. Total cells revealed is 100.  Record the number of empty cells.  
 
You may wish to collect data over time, or across a few frames and average out but if you 
are selected the most sealed patch of brood in the hive, you are getting a strong indication 
of the number and can compare with your other hives.   
 

BROOD VIABILITY TEST  
  
Subtract the number of empty cells from 100.      
For example – 100-13  = 87%.  
 
The  % result is the amount of brood  
that is genetically viable. E.g. at least 87% of the brood is genetically viable.  
 
Empty cells are often called ‘pepperpot brood’ and result from a lethal sex gene.  Empty 
cells could be found for reasons other than pepperpot brood. Some beekeepers say that a 
score of 85% is acceptable.   
 
A correction factor of 6 allows you to compare 1 year-old queens with first year queens.    
Egg laying rate decreases in second year.  
For example, 13 empty cells – 6 (correction factor) = 7 (93%).   
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SEX ALLELES ESTIMATE 
 

Divide 100 by the number of empty cells   100/13 = 7.7 Sex alleles 
 
It is likely that the queen mated with approximately 7-8 drones with a different sex allele.  
Honey bees have 19 different sex alleles.  For breeding choose hives with at least 13 Sex alleles, e.g. only 
8 empty cells.  This test allows for spotty brood for a reason other than genetics.  100/5 (empty cells) = 20 
which is the highest number of alleles.  

 

BACKGROUND 
Whenever a queen’s sex alleles are the same as a drone she mates with, a lethal gene results.  
A queen bee provides one sex allele to all her eggs.  
A second sex allele is provided to worker bees by a drone.  
Ideally the queen mates with a maximum number of drones to provide genetic diversity. If one or more 
of the drones she mates with has the same sex allele then all of the offspring off that individual drone will 
be genetically unviable.  
 
Nurse bees identify non-viable brood and remove it ‘spotty brood pattern’. As there are only 19 different 
sex alleles, if a queen mates with 10 drones there is a very high chance that one or more drones will have 
a sex allele that is the same as one of the queens’ two alleles. Keep in mind therefore, that it is natural to 
have some spotty brood, even in a well-mated queen.  
 
The higher the number of drones that are mated with, the higher chance there will be some non-viable 
brood.   However, the higher the number of drones that are mated with, the less impact a matching sex 
allele will have on the overall brood viability.  
 
A Queen has 2 out of 19 possible sex alleles….. For example B and C.  
A Queen mates with 10 Drones (For example B,D,E,G,I,K,M,O,Q,S)  
One of those ten drones has a matching allele (10/19 a +50% chance*) 
Result - 10% of her brood will be non-viable  
(Non viable: BB, Viable BD, BE, BG, BI, etc). 
 
A Queen mates with only 5 drones (B,D,E,G,I), one of those five has a matching allele (5/19 a +25% 
chance*)   Result - 25% of her brood will be non-viable.  
 
Finally, a queen could mate with only 5 drones and not have a matching sex allele, so would have a 100% 
sex allele result. However she will run out of sperm much sooner than a queen that has mated with more 
drones.  
 
*The chance of having a matching sex allele is based on a perfectly random availability of sex alleles, 
which may not occur in your geographic area.  


