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Two examples of WSU efforts to promote 
ǎǳǎǘŀƛƴŀōƭŜ ǎƻƭǳǘƛƻƴǎ ŦƻǊ ƘƻƴŜȅ ōŜŜǎΧΦ

1) Genetic improvement through breeding

2) Research on sub-lethal effects of 
pesticides and development of non-
chemical solutions for mite and disease 
control



A. melliferadistribution
and diversity 

Original range included
Africa, Europe and 

Central/ Western Asia

нт άǎǳōǎǇŜŎƛŜǎέ ƻǊ 
geographic races



Apis mellifera arrives in the New World (1622 ï1922)

Introduction of small founder populations



A. m. melliferain 
Virginia - 1622



ÅEstablished in Virginia by 1622

ÅRapidly spread out in advance of European 
άŎƻƭƻƴƛǎǘǎέ

ÅT. Jefferson reported honey bees  known to 
bŀǘƛǾŜ !ƳŜǊƛŎŀƴǎ ŀǎ ά²ƘƛǘŜ aŀƴΩǎ CƭƛŜǎέ 

ÅSo common by the late 18th century  - a 
controversy arose over whether honey bees 
were native to North America (1792-1793)

A. m. mellifera 





















Subsp. Origin Arrival

mellifera Europe мсллΩǎ

ligustica Europe 1859

lamarckii  Africa   1866

carnica Europe 1877

cypria Middle East 1880

syriaca Middle East 1880

caucasica Europe 1880-1882

intermissa Africa 1891

scutellata     Africa 1990



1945 ïover 5 million managed honey bee colonies 

were present in the U.S. 

1984 ïU.S. population of managed colonies had 

declined to around 3 million



Concerns for genetic diversity in 

U.S. populations

ÅIntroduction of small founder populations

to North America.

ÅReduction of feral and managed 

populations by Varroa destructor

ÅUse of a small number of breeder 

queens to produce replacement queens 

for managed honey bee population



The introduction of honey bees to North 
America represents multiple genetic 
bottlenecks:

Only 9 of 27 known subspecies were introduced

Each introduction of these 9 subspecies likely 
based only on a few tens or hundreds of 
queens 



Introduction of bees to a new continent 

represented a genetic bottleneck

ÅWhat is a genetic bottleneck? 

let colored circles of 

different colors represent 

distinct genetic variants or 

ñallelesò present in the 

population for a given gene

bees collected for introduction to 

now location contains only a 

fraction of the genetic variation of 

the original population 



Newly ñfoundedò population 

can increase in size to be 

equal or greater than original 

source population.  However, 

the genetic diversity is much 

lower due to the loss 

experienced due to ñfounder 

effectsò. 

original diversity



ÅIntroduction of founder populations during 

settlement of U.S.

ÅOverall reduction of feral and commercial 

populations by Varroa destructor

ÅA small number of breeder queens 

provide replacement queens for 

commercial populations



ïVarroa destructorïhost-shifted parasite 
originally from east Asian honey bee species. 
Responsible for massive annual losses of 
colonies in the US and Europe

Still the greatest problem for beekeepers in the US 
ïresistance to control chemicals 



Tracheal mites



Varroa destructor

ÅPost-1987 spread of Varroa destructor believed 

responsible for the widespread decline of feral 

honey bee population

ÅEstimated losses of managed colonies in the 

eastern US in 1997 were over 50%



Feral population 1992
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Western queen breeding 

population 2004

HAPLOTYPES CAL 2004
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ÅIntroduction of small founder populations 

during settlement of U.S.

ÅOverall reduction of feral and commercial 

populations by Varroa destructor

ÅA small number of breeder queens 

provide replacement queens for 

commercial populations





Doolittle grafting method







Commercial queen production south 

and west combined, 1993-94

603

890,700

603 queen mothers 

produced replacement 

queens for 1/3 of the  

managed colonies in 

the US



Commercial queen production south 

and west combined, 2004-05

473

869,500

473 queen mothers 

produced replacement 

queens for 1/3 of all 

managed  colonies



Consider germplasm 

importation from 

endemic Old World 

honey bee populations 

for breeding purposes


