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Why do we need higher quality 
queens and genetic diversity?

To answer this question, we need 
take a brief look into the world of 

Genetics!



Principals of Honeybee Genetics
(www.glenn-apiaries.com)

Chromosomes are the structures that contain the genes of an organism. Bees have about 
15,000 genes. Most animals normally have two sets of chromosomes. One set comes from the 
mother and one from the father. They are called diploid. Di means two, and ploid stands for 
chromosome. In people, we have 46 chromosomes, we get 23 from our mother's egg and 23 
from our fathers sperm. Bees have a different number of chromosomes. Females, workers and 
queens have 32, 16 are contributed by the queen's eggs and 16 come from the drones
sperm. Since drones hatch from unfertilized eggs, they only have the 16 chromosomes that 
were in the egg. Drones are haploid because they only have one set of chromosomes.

You'll notice that the egg can only carry half of the queens 32 chromosomes so she can only 
pass on half of her genes to her offspring. Each egg contains a unique collection of her 
genes, so each egg is different. Drones on the other hand only have 16 chromosomes to 
begin with, so each sperm must contain all the genes of the drone. This means that each 
sperm from a drone is exactly identical, they are clones. This is different from most other 
animals, where each sperm is unique, just like each egg is.



Sex Allele
(www.glenn-apiaries.com)

Allele is just a word that means a version of a gene. For instance genes for blue eyes and 
brown eyes are alleles of the eye color gene.

It turns out there is a gene that controls the sex of bees, called a sex allele. There is a simple 
rule it operates by. If there are two different alleles present, the bee will develop into a 
female, either a worker or a queen. If there is only one allele present, the bee will develop into 
a drone. There are two ways that only one allele may be present. The egg may be unfertilized, 
so that it only contains one allele, in which case it develops into a normal drone. But there is 
another way for only one allele to be present. That is if an egg is fertilized, but both mother 
and father happen to contribute the same sex allele. This fertilized egg will also develop into a 
drone. But this drone will be abnormal because it is diploid, it contains two sets of 
chromosomes and cannot function as a normal drone. These diploid drones are always 
destroyed by the workers, who eat them as soon as they hatch.

The effect of this is that there are holes in the brood pattern when the larva is consumed, and 
the pattern is what is called shot brood. The worst effects are seen in inbreeding. A brother 
sister mating will produce only 50% viable brood.



This is why it's a good idea to bring 
new blood into bees occasionally!

• Increase the number of Sex Alleles in your stock
• Produce healthier, more “FIT” bees
• Improve foraging rates
• Improve food storage
• Population Growth
• Reduce Disease
• Improved Winter Survival



Through DNA testing, this 
study proves that from 1994 

to 2014 the number of 
different Alleles in U.S. Honey 

Bees have drastically 
decreased.  

Which means our Honey Bee 
populations are becoming 

more and more inbred!

Until new genetics 
is introduced from 

the U.K.!

Study done by WSU on a 
group of breeders in 

California

From Megan Taylor’s work at WSU



So what happened in the United States to 
cause the gradual decrease of Alleles?

Was it inbreeding?



Here are some facts that “might” have contributed?

• In 1922 the Honey Bee Act was passed by Congress to prevent the importing of 
live, mite infested honey bees into the United States. Yes, a congressional act, 
on honey bees. This is serious stuff. Tracheal mite (Acarapis woodi).

• Tracheal mites still managed to find their way into the United States in 1984, 
although several years.  First found in Weslaco, Texas.

• Varroa Destructor came soon after to the United States and were first 
found in 1987 in Florida.

• The loss of feral and native honeybees in the Americas and Europe 
(respectively) through varroa infestation has been reported with up to 90% 
of wild colonies lost in some areas.
http://www.columbia.edu/itc/cerc/danoff-burg/invasion_bio/inv_spp_summ/varroa_destructor.html

http://www.columbia.edu/itc/cerc/danoff-burg/invasion_bio/inv_spp_summ/varroa_destructor.html


• During the last few decades, the number of maintained honey bee colonies in 
the United States plummeted, largely as a consequence of the combined 
effect of tracheal and Varroa mite infestations. Between 1945 and 1990, the 
number of managed colonies dropped to about one-half of its former level. 
However, that circumstance does not represent the true level of devastation to 
agriculture. From all indications, feral bee colonies (see below) have effectively 
disappeared in all areas of Varroa mite infestation.
https://beesource.com/point-of-view/adrian-wenner/varroa-mite-spread-in-the-united-states/

• Queen producers are typically family businesses, with high overhead, high 
demand, and lack expensive breeding programs. These operations range in 
size from between 5,000 to 150,000 queens produced annually and in total 
provide about one million queens to the 2.4 million colonies nationwide (Cobey
et al 2012).
https://articles.extension.org/pages/73133/honey-bee-queens:-evaluating-the-most-important-colony-member

https://beesource.com/point-of-view/adrian-wenner/varroa-mite-spread-in-the-united-states/
https://articles.extension.org/pages/73133/honey-bee-queens:-evaluating-the-most-important-colony-member


• So no new live honey bees have been imported into the United States in any 
significant numbers since 1922, except for maybe some from Canada, Australia, 
and maybe New Zealand?

• Tracheal Mites and Varroa Mites virtually killed off ALL feral or wild colonies in the 
United States by the mid 1990’s.  Managed colonies dropped by half between 
1945 and 1990, and probably MUCH more by the year 2000.

• In 2012 it was estimated that 1 million queens were being produced each year 
nationwide.  Probably much more now in 2018…

So, if such a large percentage of our U.S. Honey Bee stock has died off to mites 
and disease since the late 80’s and early 90’s, then where are the millions of new 
queens being produced each year in the U.S. coming from?

Would you assume a very small number of survivors?

What are the chances they are related?



1. So what can we do to help improve our stock 
and make it more “fit”?

2. What can we do to help improve honey 
production, and overwintering?

I believe genetic diversity and selective breeding 
of high quality, premium queens that are well 

adapted to your local climate is key!



Remember, here’s your proof that genetic diversity 
does indeed improve fitness (health) of your stock!

From Megan Taylor’s work at WSU



What are some things that I do?
• Testing the best stock that I can find from all over the US and Canada

• I always ask the breeder where their stock came from?
• I’m trying to choose stock that has the least amount of relations to

each other.

• I always ask the breeder how often they bring in new breeding stock?

• Is the breeder stock thriving in a climate that is similar to mine?

• Is the old saying true?  “You get what you pay for”

• Selectively breed from only the best of my own stock

• Keep good records on each hive to help choose the best of the best

• Incorporate “old world” genetics from germplasm (drone semen) 
collected in the U.K. 







Different strains (or subspecies) of 
Honey Bees in the United States

• The Italian Honey Bee
• The German Honey Bee
• The Carniolan Honey Bee
• The Caucasian Honey Bee
• The Buckfast Honey Bee
• The Russian Honey Bee

The Originals:

Notable Stocks:
• Purdue “Ankle Biter” stock
• Italian “Mite Mauler” stock
• VSH “Varroa Sensitive Hygiene” stock
• Minnesota Hygienic stock

Formerly called SMR stock, referring to 
“Suppression of Mite Reproduction”

• Cordovan stock (Italian)

Did you know that there are 
no Honey Bees which are 
native to the United States?



The Italian Honey Bee
Brought to the US in 1859

PROs

• Favored stock in this country
• Extended periods of brood rearing
• Build strong populations in the spring & maintain them all summer
• Less defensive and less prone to disease than their German counterparts
• Excellent honey producers
• Light colored

CONs

• Prolonged brood rearing may consume surplus honey
• Notorious robbers of weaker or dead neighboring colonies

• Robbing can spread diseases among hives more rapidly



Italian bees, having been conditioned to the warmer climate of the 
central Mediterranean, are less able to cope with the "hard" winters and cool, wet 
springs of more northern latitudes. They do not form such tight winter clusters. More 
food has to be consumed to compensate for the greater heat loss from the loose 
cluster. The tendency to raise broods late in autumn also increases food 
consumption. The noted beekeeper, Thomas White Woodbury, first introduced the 
Italian bee to Britain in 1854 and regarded it as vastly superior to the English Black.

https://en.wikipedia.org/wiki/Italian_bee

https://en.wikipedia.org/wiki/Mediterranean
https://en.wikipedia.org/wiki/Latitude
https://en.wikipedia.org/wiki/Winter_cluster
https://en.wikipedia.org/wiki/Thomas_White_Woodbury
https://en.wikipedia.org/wiki/European_dark_bee
https://en.wikipedia.org/wiki/Italian_bee


The German Honey Bee
(Brought to the US in the 17th century by settlers)

PROs

• Most likely the first subspecies of honey bee introduced to the 
United States

• Also known as the German “black” bee
• Hardy and able to survive long, cold winters in the north
• At one time, before mites most of the wild colonies in the US were 

German “black” bees

CONs

• Very defensive making management more difficult
• Because of their defensive nature and susceptibility to diseases they 

lost favor in the US over 100 years ago
• Nearly if not completely extinct now in the US

(killed out by mites and disease)



The Carniolan Honey Bee

PROs

• Favored in the United States
• Explosive spring buildup enables rapid growth in population to 

take advantage of early blooms
• Extremely docile and can be worked with little smoke and 

protective gear
• Less prone to robbing other colonies of their honey, lowering 

disease transmission
• Good builders of wax combs

CONs

• High tendency to swarm, requiring continued vigilance to 
prevent the loss of swarms



Qualities of Apis Mellifera Carnica:
The climate and foraging conditions of the Slovene area have influenced the 
establishment of the bee race for centuries. It tolerates cold, snowy winters, frequent 
rainy and windy summers and makes good use of the available forage. One of its 
beneficial characteristics is its ability to locate honey dew flow much easier than 
other races of bees. It is therefore perfectly adapted to pasture on conifers. It also a 
well developed hygienic behavior which makes it less prone to some diseases.

http://www.czs.si/wp/about/the-carniolan-bee/

http://www.czs.si/wp/about/the-carniolan-bee/


The Caucasian Honey Bee

PROs

• Once popular in the United States, but has declined due to the Honey 
Bee Act of 1922, closing the borders to importing new stock and 
genetics.  Their bloodlines have been watered down.  But now new 
efforts are in place to bring pure strains of this stock back

• Longest tongue of all honey bee subspecies
• Extremely docile

CONs

• Slower spring buildup
• Produce a lot of propolis

(which now has found to help with disease, so this can also be a plus)



The Caucasian Honey Bee
The Caucasian honey bee originates from the high valleys of the 
Central Caucasus. Georgia is the “central homeland” for the subspecies, although 
the bees also can be found in eastern Turkey, Armenia and Azerbaijan.

GEORGIA REPUBLIC CLIMATE AND WEATHER

Georgia has a warm, temperate climate. The Likhi mountain range divides the country into western and eastern halves, 
shielding the eastern part of the country from the influence of the Black Sea, and creating a continental climate. The 
average temperature in the east in summer ranges between 60°F to 75°F (20°C - 24°C) and in winter ranges between 36°F to 
39°F (2°C - 4°C).
The western Georgia experiences a sub-tropical, maritime climate and in summer the average temperature is 72°F (22°C), 
dropping to 41°F (5°C) in winter. The western part of the country can get humid and experiences rainfall throughout the year, 
although it is at its heaviest in the autumn and winter months. In the east rainfall peaks in spring and winter is the driest season; 
although the mountainous areas receive a lot of rain, generally the amount of rainfall decreases with distance from the 
coast.  http://www.wordtravels.com/#ixzz5Vx85JVlt

https://en.wikipedia.org/wiki/Caucasus
https://en.wikipedia.org/wiki/Georgia_(country)
http://www.wordtravels.com/#ixzz5Vx85JVlt


The Buckfast Honey Bee

PROs

• Brother Adams, a monk at Buckfast Abby in England, devoted a 
lifetime of traveling all over the world and crossing different 
subspecies of honey bee to develop this strain

• Highly disease resistant
• Thrives in cold, wet conditions
• Produces good honey crops
• Good housecleaning and grooming behavior, reducing chance of 

disease
• Based from the Italian subspecies

CONs

• Moderately defensive
• Moderate Spring buildup



The Buckfast Honey Bee
Buckfast bees are resistant to Tracheal mites and do well in cool climates. They are 
very gentle and easy to work with and excellent honey producers. They have a low 
tendency to swarm and are economical in the use of winter stores.
Cold, wet winters are the norm for Buckfast bees, so they’re accustomed to building 
up the hive size quickly in the spring.

… for cold, damp climates. Buckfast bees are a great choice for backyard 
hobbyists who’d like to get a little honey out of the deal.

https://www.perfectbee.com/learn-about-bees/the-science-of-bees/common-races-of-honey-bee

https://www.perfectbee.com/learn-about-bees/the-science-of-bees/common-races-of-honey-bee


The Russian Honey Bee

PROs

• Relatively new to the United States, quarantine completed in 2000
• Have lived with the varroa mite for over 150 years
• Tested to have fewer than half the number of mites than in other 

strains
• They rear brood only during times of nectar and pollen flows
• Good housecleaning behavior, reducing chances of disease
• High resistance to Varroa and Tracheal mites

CONs

• Queen cells always present in the hive
• Perform better when not in the presence of other bee strains
• VERY DEFFENSIVE / AGGRESSIVE



Other Notable Stocks

Minnesota Hygienic Stock

• Selectively breed for its exceptional housecleaning ability, 
significantly reducing the negative effects of most brood 
diseases

• No longer maintain by a University, so pure strains of this stock 
are hard to find now

VSH “Varroa Sensitive Hygiene” stock
Formerly named SMR “Suppression of Mite Repoduction”

• Developed by the USDA honey bee lab in Louisiana by 
artificially selecting commercial stocks for mite resistance.  Used 
as a tool for breeding VSH traits into other strains so that they 
might also express its highly desired characteristics



Other Notable Stocks
Cordovan

• In the Italian honey bee that has a very light yellow color, which 
is more attractive to many beekeepers

• This is mostly a color gene, like red hair is to humans
• This color gene can be found (or bred) into most subspecies of 

honey bee

Do better in warmer climates…



Hybrid Stocks
The Midnight Bee

• Developed by crossing Caucasian and Carniolan stocks, hoping to maintain the 
extreme gentleness of both strains while removing the excessive propolis of the 
Caucasians and minimizing the swarming propensity of Carniolans

The Starline Bee

• Developed from numerous strains of the Italian stock by Gladstone Cale of the 
Dadant Bee Company.  It was once favored by commercial beekeepers 
because of its tremendous honey yields, particularly in clover, but the popularity 
of this stock has declined in recent decades

Double Hybrid cross of the Midnite and the Starline

• These were once also very popular

These Hybrid strains are extremely hard to find now in a pure state for many reasons, 
including aging and retirement of the breeders, washing out due to inbreeding and 

lack of new genetic diversity in the US, varroa mites, etc.





Questions..?



Pictures from
New River Honey Bees
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