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 Genetic diversity is important in maintaining the overall health 

of a population. If genetic diversity is high, a population is 

better able to adapt to a changing environment. (Reed and 

Frankham 2002)   

 

Social insects, like many species within the Hymenoptera 

(bees, wasps, etc.), are particularly susceptible to loss of 

genetic diversity because of  low effective population size 

(actual number of breeders).  In honey bees, each colony has a 

single reproductive female, the queen, who mates with her male 

offspring; leading to extremely high levels of inbreeding and 

low levels of genetic diversity. Honey bees are successful 

despite this because the offspring of the queen will have a 

higher inclusive fitness if they are all closely related (Tarpy 

2003).  Carpenter bees, however, have few males that actually 

breed and the non-breeders serve as sterile workers (Ellis et al. 

2006).  Also contrasting honey bees, multiple females in a hive 

are reproductively active.   

 

Carpenter bees bore and live in deep, long tunnels in dead 

wood. They are responsible for some pollination but are better 

known structural pests of lumber.  The females lay six to eight 

eggs who develop in the tunnel from May to August when they 

emerge as adults. Although males die in late spring after 

mating season, females can live up to two years. (Gerling and 

Hermann 1978) In Otsego County, New York, the most common, 

native species of carpenter bee is Xylocopa virginica (L.) 

(Gerling and Hermann 1978) . 

 

The European honey bee, Apis mellifera, brought to the U.S. to 

make honey, was released in the wild and their numbers have 

been increasing rapidly. Schaffer et al. (1983), found that the 

European honey bee outcompeted native bees because of a 

superior ability to detect and gather resources.   

 

Molecular markers will be used to examine gene flow and allelic 

richness (the number of unique alleles in a population) as 

important measures of genetic diversity; an indication of the 

ability to adapt to local environmental changes. (Whitlock and 

McCauley 1999) 
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Fig. 1  Xyocopa virginica 

Twenty carpenter bees (Xylocopa virginica) from 20 

colonies will be collected from within Otsego County 

with the help of local exterminators. Collected insects 

will be placed into 100% alcohol in order to preserve 

them until their DNA is extracted.  

 

Once the carpenter bees are collected, several tests will 

be run on each specimen.  DNA will be extracted, 

followed by amplification of microsatellites using the 

primers of Augusto et al. (2012). Automated fragment 

analysis will be run on the Biology Department DNA 

sequencer. Overall genetic variation of the carpenter 

bees in Otsego County will be examined using an 

AMOVA (Analysis of Molecular Variance).  Allelic 

richness and tests of Hardy-Weinberg Equilibrium will 

be performed on the data and used to generate a map of 

genetic diversity.  

This study will help determine the health of Xylocopa 

virginica within Otsego County. The results will be able to 

determine if the populations are in equilibrium and how 

much genetic diversity there is within the species. This 

information will also give insight as to whether or not the 

European inhibitors are affecting the native bees in anyway. 

LITERATURE CITED 

METHODS 

RESULTS 

Four microsatellite primers were selected  from Augusto 

et al. (2012). After several attempts at amplification and 

fragment analysis, results were not successful. One of 

the primers amplified a monomorphic locus and the 

other three would not amplify the microsatellite loci at all. 

Fig. 2: Map highlighting Otsego County 

NEXT STEP 

The microsatellite primers that were used were originally 

designed for the species Xylocopa frontalis, not Xylocopa 

virginica which may be the reason why they failed. 

Unfortunately, no microsatellite primers have been 

developed yet for this particular species. For the second 

attempt, the nuclear gene “Wingless” will be used, using the 

primers from Danforth et al. (2004).   

ABSTRACT 

Native bees of the U.S. play a key role in the existence of many of 

our native plants by assisting with pollination (Schaffer et al. 1983). 

This study examines the genetic diversity of carpenter bees, 

Xylocopa virginica (L.), in Otsego County, NY, to determine whether 

gene flow, the exchange of genetic information between 

populations is occurring. After a failed attempt with microsatellites 

designed for Xylocopa frontalis (Olivier), the nuclear gene 

“wingless” will be amplified. Overall genetic variation of X. 

virginica will be examined using an AMOVA (Analysis of Molecular 

Variance). Allelic richness and HWE will be tested. Mapping out 

patterns in diversity will aid in determining the health of these 

populations. The data will also allow us to determine how at-risk 

these populations are to extirpation, localized extinction.  
 


