
 

 

The African Advantage 

 

 It is an extraordinary fact that the genes of a few African queens have passed through millions of  

European colonies and continue to dominate. In a tropical environment, “Everything favors the African lines,” 

according to Orley (Chip) Taylor, “They are better at outcompeting, better than we can possibly imagine.” A study 

by Ruttner puts the advantage at 10:1. 
 

A huge AHB swarm created by Chip Taylor by slathering a tree with synthetic Nasanov pheromone in Linares, 

Nuevo Leon, Mexico, 1993. The pheromone plume from the tree and the bees attracted an average of eight swarms 

per day for over 20 days. The beekeeper is probably Felipe Brizuela. 

  

 To summarize, compared to European bees, they are adaptable to a wider range of nest cavities, have a 

greater ability to disperse across expanses of unfavorable terrain, have strategies for varied conditions such as the 

joining of small swarms or foraging by gleaning, and they expand brood more quickly. “I like those kinds of  

explanations,” remarked Rob Page, “Because they are mechanistic, show an advantage.” He adds that differences 

in mating behavior are also among the reasons “why genes have remained intact.” 
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Mating differences. Honey bees have an outbreeding mating system; the virgin queen passes below the drone  

congregation area of her own colony until ascending to mate. As Taylor puts it, “She flies beyond the gametic 

shadow of her own brothers” to make it possible for her to mate with drones from another colony. In the case of 

AHB and EHB, there is an asymmetrical mating system: although sex attraction pheromone appears to be the same 

for both, Taylor’s study found that African queens rarely mate with European drones (0-6%), while European 

queens mated more frequently with African drones (20-35%). 
  

African queens fly later in the day, possibly an adaptation to high 

mid-day temperatures which they have retained in cooler climates; 

by that time most EHB drones have returned to their hives. African 

drones fly both early and late. African queens are also more likely 

to mate with African drones because they tend to fly shorter  

distances on mating flights and are also reported to mate in a 

swarm. 
 

Queen  development. In a colony with African and European hybrid 

queen cells, the workers show no preference in nurturing them. (In 

notation, the matriline comes before the patriline: AA, EE, EA, AE, 

with AE rarely found in the wild.) But the AA and EA queens  

develop more quickly by as much as a day, allowing them to  

dispatch EE queens – eliminating their traits from the next  

generation. 

 If it comes to a fight, the advantage is to the African  

patriline, AA and EA, with AE next and all three over EE, which 

indicates that size is not the deciding factor. 

 Beneficial vibration signals by workers on emerged queens 

are influenced by the virgin queen’s paternity. Virgin queens (VQs) 

vibrated at higher rates by workers  produce more bouts of piping, 

eliminate more rivals, survive longer, and are more likely to  

become the new laying queens. Vibration signals on emerged queens with African paternity, AA or EA, are four to 

six times higher than those for VQs with European paternity. 

 A newly mated African queen will begin egg laying 

before a European queen.  A queen instrumentally  

inseminated with equal amounts of African and European  

semen will, after the first brood cycle, lay more eggs fertilized 

with African sperm. 
 

Drone drift and numbers. African colonies produce more 

drones than European; when juxtaposed, European drones are 

greatly outnumbered. Also, African drones move into and are 

maintained by European colonies, an act of social parasitism 

which may suppress the production of European drones; AHB 

rarely accept drones from other colonies.  African bees put out 

drones into January, long after European drones are no longer 

flying. 

 AHB swarm so often that there is a high rate of 

queen loss. If nature can be said to have a goal, it would be to 

replicate; the survival value of a queenless swarm is to  

produce drones. Queenless AHB will draw a single drone 

comb as big as a man’s hand with full size cells, using the top 

of the comb for storage. A worker will begin to lay drone eggs 

in less than a week, producing full size drones until the colony 

dies out. In contrast, European laying workers take several 

weeks to begin laying in mixed size cells, producing mostly 

small drones. 

  A Texas study concluded that the migration 

of AHB into the U.S. was first by drones, followed by queens 

in swarms. 

 

Nancy Cohen collecting queens from 

“balls” in Chip Taylor’s megaswarm 

in Mexico. 

P
h
o
to
: 
C
h
ip
 T
a
yl
o
r 

Glenn Hall of the University of Florida researching 

AHB in Jalapa, Mexico, in the late 1980s. 
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Nest usurpation. An African bee swarm can invade a European colony and replace the queen with its own. The 

swarm lands next to the colony and intermingles for a few hours at the entrance, sharing food (trophylactic  

exchange) with the resident bees. The African queen is surrounded in a ball of bees, which moves into the colony 

and continues to isolate her in a tight cluster for a day or two. The European queen is killed and the pheromones of 

the new queen permeate the colony. The strategy is the same as beekeepers’ use of a queen cage: the cluster opens, 

she is accepted and starts to lay. The result is the loss of the European matriline. 

 

The African invasion swarm lands on a European hive and, protecting its queen, infiltrates the colony.  

 

 Not all researchers report seeing this act of reproductive parasitism, which was first observed by the  

Baton Rouge lab in Central America. De Grandi-Hoffman observes a 10-25% usurpation rate at the Carl Hayden 

Bee Research Center in Tucson – mostly in the fall. She is not sure whether the mechanism is pheromonal, but the 

target colonies are queenless or have a caged queen. In Taylor’s separate experience, he observed usurpation of 

recently worked bees as well, which put out a lot of Nasanov pheromone, “a magnet for African bees.” 

 De-Grandi Hoffman has gotten DNA analysis for each take-over colony: every one has come back with 

an African matriline, with the trait not exhibited in EA hybrids. The researchers use European bees that are quite 

yellow, so that they could be seen in contrast to the dark African bees. Otherwise, “You’d never see it happen,” she 

said, suggesting that beekeepers in jeopardy use marked queens. 

 Colony invasion is not the main driver of Africanization in apiaries. It is accomplished with prolific 

swarming, the flooding of drone congregation areas with African drones, and reproductive isolation of African 

queens – who mate when most European drones do not fly. 
 

Resistance to mites. It is said that African bees are resistant to mites. Brazilian beekeeper João Campos reports that 

African bees there are not treated for mites. De Grandi-Hoffman does not treat her African colonies in Arizona. 

Speculative reasons for resistance are both behavioral (absconding, shorter development in cells) and adaptive 

(selection from lack of treatment). 
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 However, mites may be the catalyst for both boom and bust for African bees. The feral European bee 

population in California was eliminated by varroa mites in the mid-90s, allowing the AHB to move in. But it is 

thought that mites may affect them, too. Sheppard says, “The fact that they are not a problem in some parts of  

Brazil is that they have a different type of mite, the Japanese, which is less virulent. The Korean type is here, and 

here the resistance is reasonably minimal. It may be that the killer bees have met the killer mites and the mites 

won.” 

 The plot thickens: Deborah Smith points out that both kinds of mites are migrating and adapting, too. 
 

Hybrid dysfunction. Hybridization can influence for better or for worse. Improvement through hybridization is 

called hybrid vigor or heterosis; detrimental effects are called negative heterosis. 

 De Grandi Hoffman’s research cautiously speculates that Africanized (hybrid) workers may be less fit. 

This theory has been explored by Glenn Hall of the University of Florida, whose work relates the metabolic rates 

of hybrids to their survivorship. He found that AE, and even AE backcrossed with European drones, did not do 

well. He found that their metabolic rate was disrupted and their survival poor -- hybrid dysfunction. “The first  

generation hybrids do pretty well and fooled everyone, but the second generation falls apart.” The effect is to keep 

European traits out of Africa lines. 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Deborah R. Smith, a geneticist at the University of Kansas, has studied European and African bee hybridization. 

 

 Geneticist Deborah Smith explains the process: Converting sugars into energy involves a series of  

enzymes. Some of the enzymes are large, with multiple sub-units,some of which are coded in the mt DNA 

(maternal line) and some coded in the nucleus (paternal line); they have to work together. The strongest difference 

between European and African DNA is shown in one of these enzymes. “So in the hybrid, maybe the parts don’t 

cooperate as well. In other words, key enzymes related to aerobic respiration in the mtDNA have to fit with nuclear 

enzymes related to aerobic respiration to function,” said Smith.  “The more completely the African genome  

introgresses into the European matriline, the poorer the metabolic rate.” 

 An additional theory of hybrid dysfunction was studied by Stan Schneider of the University of North 

Carolina. He measured fluctuating asymmetry (FA), differences in the wing symmetry of African, Africanized, and 

European bees to determine if there is a difference in stability. He found that AA had the best symmetry, with EA 

and EE showing less consistently even wings. The study suggests a possible contribution to African bees’ greater 

ability to displace. 

 De Grandi Hoffman, who was involved with the work, says “Without considering the possibility of  

negative heterosis, if you start running numbers, you see who gets to be the queen.” 



 

 

Dominance of some African genetic alleles: De Grandi Hoffman says that some African alleles appear to be  

dominant, since certain behaviors persist – foraging, queen behavior, defensive behavior. She observes that  

colonies of hybrid workers show levels of defensiveness that do not differ from AA. 

 Rob Page mentioned a study in Mexico that looked at various degrees of Africanization, with 50%  

showing a full, aggressive African type response, 25% African genes with the same response, and 12% still  

showing the strong African phenotype. 

 The dominance seems overwhelming. But Mark Winston believes “The combined characteristics that 

make these bees tropical will limit their spread northward.”  

 

 

The Predictions 

“If it’s a place where they are well suited, they will colonize.” 

Steve Sheppard 

 

 How far will they go? However dominant African bees are in the tropics, there is general agreement that 

they will face a climatic limit. Sheppard says, “So many traits are involved with overwintering -- probably a  

hundred.” Many AHB traits are maladaptive to cold weather: short life span, high metabolism, swarming,  

absconding, small colonies, wide spaced comb, poor clustering, and breaking the cluster when disturbed. 

 Estimations of the northern limit of the African bee have varied, ranging as far up as Canada along the 

coasts. One theory is that the North American distribution will mirror South America: In Argentina they range to 

30 degrees S, with a zone of temporary colonization and hybridization extending to 32 degrees S. Beyond,  

Africanized bees are rarely found -- even in summer, when apples there are pollinated by European bees. 

 

 
 

Permanent or overwintering AHB distribution predicted by Orley Taylor and Marla Spivak in 1984.  

The climate date used for this model was based on records through 1975. January temperatures have risen by 4.6°F 

in the last 30 years, expanding the parameters beyond this predicted range in some areas. 

(Map by Orley Taylor and Marla Spivak) 

 

 Frank Eischen, who studied African bees in Argentina, hazarded a guess on Marin: “38 degrees is north of 

where they will do well.” He explained, “We could keep them in a meat locker if they had honey, but they keep a 

loose cluster and don’t store much on their own. In a feral situation, most cavities are much smaller than optimum, 

and they can’t produce enough honey to do well in a colder area.” 

 

 



 

 

  In addition, Winston found a difference in  

comparable metabolic rates between AHB and EHB 

related to temperature. In a study that measured  

oxygen consumption in a refrigeration chamber, he 

found that the metabolic rate of AHB is so elevated at 

cold temperatures that they require more stores than  

European bees. African bees consumed 46 % more  

oxygen than European bees in temperatures near  

freezing and 100% more at lower temperatures.  

Conversely, at the warmer temperature of 73 degrees 

F, African bees did significantly better in comparison, 

with metabolic rates 54% lower than European bees, 

giving them a tropical advantage. Although, as 

Fletcher reported, subzero temperatures are  

experienced by AHB over much of their range in  

Africa, cold puts them at a competitive disadvantage 

to European bees in North America. 

  Heavy rains have been suggested as a barrier 

to the migration of AHB from Texas east, with 50 -55 

inches mentioned as a possible deterrent. 

 In the mid-70’s Orley Taylor began issuing a series of maps predicting the migration of the Neotropical 

African bees, as he calls them. They proved to be remarkably accurate. He went on to hypothesize different  

limiting climatic factors to project their expansion into the U.S. His map draws three possible limits: 14 degrees F 

(marked as -10 degrees C) as well as 240 and 210 days of frost free winter. The lines dip in a rough arc through the 

Southern U.S. and rise on either coast. The Marin beekeepers, just above San Francisco, are somewhere under the 

ink delineating the upper edge of the distribution. Marin, as well as many micro-climates along the zone, has 

plenty of frost-free days throughout the winter, so it could be Eden. 

 Taylor told me recently that “somewhere near a curving line reaching from Santa Cruz, California, to  

Fayetteville, North Carolina, the bees should reach their climatic limits, beyond which there may exist a transition 

zone containing more than one kind of bee. Farther north, he said, the established European population should  

remain pretty much as it is. Marin is right on the edge of where Neotropical African bees will drop out –  

somewhere up to Sacramento, but not above.” 

 Winston and Eischen believe that the transition 

zone will not be static. Deborah Smith said, “I would 

expect that what we will see is a flip-flop between  

African and European bees. Then African bees will come 

up against climate where Europeans are better, more 

competitive.” 

 Page said, “I think that they are approximately at 

the northern limit (considering) temperature, forage, days 

of broodlessness, rain -- all environmental factors – with 

competition from other genotypes.” He adds the influence 

of varroa mites and the high density of both feral bees 

and commercial apiaries. 

 Taylor added a disturbing note to his prediction: 

“The edge of distribution is determined by the length of 

winter, measured by the absence of resources. In winters 

of three months or more, all or nearly all African colonies 

will be lost. With the global warming trend, the January 

temperature in Kansas has increased 1.6 degrees over the 

last decade -- a significant change. This winter in the 

Midwest, winter was down to two months in some areas; 

that would allow wild colonies to survive. If winters get 

milder, they might reach Kansas.” 

 

Frank Eischen worked with a University of Georgia 

team in Argentina to determine how far south AHB 

was established. Here, colony behavior in an  

Argentinean apiary is tested in 1984. 
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Sampling a feral colony in Western Argentina, 1983, 

to determine the range of AHB. 
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A Professional Opinion from the Front 

 

 The California Beekeepers Association  

conference at Lake Tahoe last fall seemed like a good 

place to find the professional opinion of large scale  

beekeepers, who are dealing with AHB on the front lines.  

Surprisingly, the topic was listed on the agenda as a  

committee report of a couple of minutes, on a par with 

the ladies’ auxiliary news. It seemed there must be much 

more to it than that, so I contacted Rex Christensen, the  

Southern California beekeeper scheduled to make the  

presentation, and asked him what was up. 

 A warm and articulate guy, he knew African 

bees; he’d worked with them in Guatemala. “One  

Africanized colony will stir up the whole yard. They will 

pelt your veil like a hail storm, squirting venom that gets 

in your eyes; it makes you cough. You can smell them.” 

Now he keeps bees commercially in San Diego County, 

an area with African bees for over ten years. But, apart 

from putting down an occasional hot hive, “It’s not a 

huge problem here. It seems like they’d be spread all 

over by now but they are not.  This year we have seen 

many fewer (AHB) swarms. A couple of years ago we 

got a lot. It’s kind of plateaued.” And, he added wryly, 

“Vandalism is down.” 

 So the professionals, too, are watching and  

waiting. His short report to the conference got a  

knowing laugh: “Wear a good suit. They’re not nearly as 

bad as Varroa.” 

 

   Commercial beekeeper Rex Christiansen’s apiaries 

   are in San Diego County, California, where African 

    bees have been established for over ten years.  

   Christensen keeps the California Beekeepers 

    Association informed about them. 
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