
2008 Beekeepers Short Course 
 

Central Maryland Beekeepers Association 

FOR: Intermediate and beginning beekeepers or anyone interested in honey bees.  This 

course will provide you with the basic concepts and management practices for maintaining a 

colony of honeybees. 

SPONSORED BY: CENTRAL MARYLAND BEEKEEPERS ASSOCIATION 

   BALTIMORE COUNTY DEPARTMENT OF RECREATION AND PARKS 

PLACE: OREGON RIDGE NATURE CENTER 

  13555 Beaver Dam Road 

  Cockeysville, MD 21030 

DATES:  February 28, 2008 7:15 PM - 9:30 PM 
March 6, 2008 7:15 PM - 9:30 PM 

   March 13, 2008 7:15 PM - 9:30 PM 

   March 27, 2008 7:15 PM - 9:30 PM 

   April 3, 2008  7:15 PM - 9:30 PM 

   April 5, 2008  9:00 AM - 3:00 PM 

FEE: $20 Single $25 Family 

For additional information contact: 

 Jerry Fischer Central Maryland Beekeepers Association 410-562-3464 

Applicants: Complete and return the application below so that we can plan to 

accommodate you.  Registration at the door will be accepted, space permitting.  The 

Saturday meeting will include outside demonstrations and hands on practice with bee 

hives, weather permitting.  There will be a one hour lunch break during the Saturday 

session, you may bring your lunch or patronize one of the many local restaurants.  All are 

welcome. 
 

2008 BEEKEEPERS SHORT COURSE APPLICATION 

NAME:___________________________________________________________________________ 

ADDRESS:_______________________________________________________________________ 

CITY:_____________________________ STATE:__________

 ZIP:________________________ 

TELEPHONE:_____________________________  COUNTY:_______________________________ 

E-MAIL ADDRESS:_________________________________________________________________ 

FEE ENCLOSED:________ Single $20;  ________ Family $25 
 

Make checks payable to CMBA and return application to: 
 

  Jerry Fischer 

     7943 Dalrose Avenue 

     Baltimore, MD 21237 
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Honey Bee Night is Tuesday, February 5th. CMBA 
annually devotes a meeting in February or March to 
introduce beekeeping and honey bees to the public. 
Everyone is invited. What exactly is a honey bee? What do 
they do and where do they fit into our world today? How 
does one "keep" bees? Why would one want to keep bees 
and become a beekeeper? We would like to provide some 
answers to those questions and more as part of our 
program on Honey Bee Night. A central goal of our 
organization is educating the public about the art and 
science and pleasures of beekeeping. So this meeting is 
all about creating beekeepers like yourself - we all had to 
start somewhere/sometime. You undoubtedly remember 
how you got started and your initiation to beekeeping, 
everyone does. It's not something you forget! You can help 
make Honey Bee Night a success by spreading the word, 
inviting someone, showing up. I hope to see you all there. 

Of course, Honey Bee Night is just the prelude for 
many people who get started by taking the CMBA-
sponsored Short Course in Beekeeping which starts 
February 28th. The instructor is Jerry Fischer who tells me 
several people have registered already, including some 
folks who took the course previously. It's not unusual (or a 
bad idea for that matter) to repeat the course after a year 
or two of beekeeping. There is so much information to 
take in the first time around it's hard to keep everything 
straight. Furthermore, many things make more sense and 
are understandable after having kept your own bees. So 
you might want to consider that. 

Speaking of bees. They remain clustered on the 
combs, consuming little honey in the coldest weather. But 
watch out! Once those first hints of spring arrive, the bees 
will become more active, the queen will begin brood-
rearing, and they will consume their honey stores more 
rapidly. It's a wise precaution to check your bees' honey 
stores regularly at this time of the year. Check the weight 
of the hive or if it's warm enough, take a peek inside. If you 
have a healthy colony that's made it through the winter, 
you don't want to lose it now! 

Remember the MSBA Winter Meeting, Saturday, 
February 16th, at the Howard County Fairgrounds starting 
at 8:30am. Don't forget to register your bees. If you haven't 
already, pay your CMBA dues. Good beekeeping to you! 
 
 
 
 

Colony Collapse Disorder 
Research Update 
By Jerry Hayes 

Reprinted from ABJ December 2007 

Colony Collapse Disorder, or CCD, is the rapid and 
seemingly spontaneous loss, disappearance, and demise 
of honey bee colonies (figure 1). This newly described 
phenomenon has had a remarkable effect on beekeepers 
and the general public over the last year. Because of CCD 
media coverage, everyone now has some level of 
knowledge about honey bees, how important they are to 
agriculture and the environment, and how this disorder 
must be actively researched and stopped. But many 
people who are being instructed by the media reporting on 
CCD are still confused about what is actually being done 
about it. They hear in one report that the cause has been 
found (like Nosema ceranae or (IAPV) Israeli acute 
paralysis virus, or cell phones!), and then they hear 
another report that these aren't the culprits. It has also 
been reported that researchers are not organized, there 
are multiple groups competing with each other, data is not 
being shared, and nobody is really looking into CCD. This 
article intends to explain what is known from being a 
participant on the CCD Working Group since its inception. 
I should add that this report will only touch on the work of 
one sub-section of the original CCD working group. 
Members of this sub-group all shared samples collected 
from the same hives and in the same manner, as I will 
describe below. I had to add the last sentence that you just 
read because there are some self-designated CCD 
research critic wannabees who are uniformed and like 
opinion and innuendo more than fact and have criticized 
how this work was done.  

It is important to remember that when all this started, 
there were no formal agreements or funding. Much of this 
research was initiated using the time, talents, and 
resources of the United State Department of Agriculture in 
Beltsville, Florida Department of Agriculture, Penn State 
University and the Pennsylvania Department of 
Agriculture. Since then, many other funding agencies, 
organizations, groups, and individuals have given 
resources to the many different parts of the projects that 
have started. There are many small projects, as you will 
see, that needed quick small funding in small amounts in 
order to get ramped up without a lot of bureaucracy. These 
resources are short term, and there is a real need for 
additional funding for longer and large-scale projects. 

1) In January and February 2007, only two months 
after the first CCD report from a commercial beekeeper, 
detailed samples were collected from colonies in California 
and Florida. These full-time beekeepers managed 
colonies in 10 different states. Working with these groups 
of Migratory Commercial Beekeepers was a logical place 
to start in order to get a thorough but quick overview of the 
CCD situation and its extent. Standard sampling protocols 
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were followed to be sure that the data generated were 
valid. Colonies were sampled from both healthy and CCD-
affected apiaries. In CCD-affected apiaries, several 
declining colonies were sampled, as well as dead or 
apparently recovering colonies. In most cases, three 
strong colonies were sampled from every apiary to serve 
as control samples.  

Samples taken from each colony included bees on dry 
ice to be stored at -80°C, bees in alcohol, and a section of 
comb.  

Frozen samples were used for: 
(1) Pathogen Research  

A. Dr. Diana Cox-Foster and her CCD sub-group 
recently were published in Science. This project was 
meant to identify possible target organisms that were 
common to sick bees and absent from apparently health 
bees. Many bacteria, fungi, and viruses were found in both 
sick apiaries and healthy apiaries. But, as reported in the 
Science article, one pathogen (Israeli Acute Paralysis 
Virus, or IAPV) was found in 84% of the "sick" samples, 
and only 5% in healthy samples tested. Even if IAPV isn't 
the ultimate cause of CCD, its strong association with the 
disorder means that this virus could be a good marker for 
CCD if used as a diagnostic tool.  

It does not mean that IAPV is the cause of CCD. In 
fact, on it's own, IAPV is unlikely to be the cause because 
it was found in imported Australian bees not suffering from 
CCD. (Experiments are currently underway to see if IAPV 
in combination with Varroa, Nosema, or other stressors 
can cause CCD.)  

 
High levels of nosema, which is often characterized by 

evidence of dysentery on hives, is a problem in many 

commercial operations.  Comparisons of spore levels in 

CCD and non-CCD colonies indicate show that high levels 

are found in both.  So nosema on its own is not the cause of 

CCD, but it may be a contributor to CCD.  This is why the 

CCD working group recommends treating with Fumagillin in 

both the fall and spring feedings. 

B. Because of the important foundational work already 
completed and published in Science, the group now has 
developed "primers" or a means to look for specific 
organisms. The group is now using these primers to look 
at pathogens found in some CCD colonies and non-CCD 
colonies. This information will allow the findings from the 
other research activities to be compared to the individual 
colony pathogen loads. Perhaps relationships between 
disease and other factors will be found such as nutrition, 
chemicals, including environmental and beekeeper 

applied, or even other diseases acting synergistically.  
 (2) Gene Expression  

Dr. Jay Evans, USDA Beltsville, has developed a 
"gene-expression chip" that can be used to analyze bees 
as to whether or not they have been exposed to potential 
CCD agents. Basically, this technology can tell which 
immune or stress-related genes are turned "on" or "off' in 
sampled bees. At the same time, the chip will check for 
the presence of the known bee pathogens. If a gene for a 
certain part of the bee's immune system "turns on", then it 
can be seen what group of organisms may be involved 
(Figure 3). A group at University of Illinois, are using honey 
bee microarrays in a similar way. Microarrays effectively 
canvas the entire bee genome for signs of genes that are 
correlated with CCD. Such tests effectively "ask the bee" 
whether it has been impacted by disease agents, 
chemicals, or even poor nutrition, all raised as potential 
causes of CCD.  

(3) Genetic Heritage  
Dr. David Tarpy, North Carolina State University, and 

his group are tracing the ancestry or "race" of bees 
sampled. This work will help answer "Are some bees more 
susceptible than others because of their genealogy?". For 
instance do honey bees of Italian ancestry succumb to 
CCD like symptoms faster than honey bees of Caucasian 
background or vice versa.  

 
Varroa mites have killed more bees in the USA 

over the last winter than did any other cause 

including CCD.  And work is needed to figure out 

how to better manage this important parasite.  

On its own, however, Varroa, can not explain 

losses attributable to CCD.  

 (4) Nutritional Stress  
The NC State group is also analyzing sampled bees 

for total body protein. Protein content of the bees can point 
to a lack of proper nutrition, which can then be compared 
between healthy and sick bees. Other work on bumbles 
bees has shown that poor diet can affect the bees' 
immune response, making them more susceptible to 
disease. We feed honey bees nutritionally incomplete 
substitute or supplemental diets of pollen sub and HFCS 
that are not good for long-term colony health, then load 
them on trucks for a 3000 mile ride West. Another Jerry 
analogy: If I feed you chocolate bars, as much soda pop 
as you want, keep you up all night and then load you on a 
plane for Uzbekistan I can guarantee you will get "sick". 
Can we expect anything less from honey bees?  
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Collecting brood comb wax: Wax acts as a sponge for many 

of the chemicals beekeepers use to control mites. Previous 

work shows that these chemicals can build-up in wax and 

may affect brood patterns, virus levels, and supersedure 

rates.  Does contamination of the wax play a role in CCD?  

That is one of the questions the CCD working group is 

trying to figure out. 

Bees Preserved in Alcohol  
1) Multiple Parasite and Microsporidian Load  
Varroa levels, tracheal mite levels, and Nosema spore 

levels are being measured by Dr. Jeff Pettis and his group. 
Levels of these parasites, if taken individually, cannot 
explain the differences between CCD and non-CCD honey 
bees (figures 4 and 5).  

2) Simple autopsies of CCD samples have shown 
distinctive scar tissue in the digestive system and around 
the sting gland. The questions posed by Dennis 
vanEngelsdorp and his group are:  

(2) Can these symptoms help predict CCD without the 
need for sophisticated molecular or genetic techniques.  

Comb Samples  
I) A group of collaborating scientists at Penn State, 

has had "bee bread" samples collected from comb 
samples analyzed for pesticide residues. The group is also 
looking to see what effect, if any, any pesticides that they 
find may have on colony health.  

A) Some bee bread samples will be analyzed for 
pathogen loads and types by Dr. Diana Cox-Foster and 
her group. The goal is to see if exposure and infection by 
pathogens can be traced to bee bread that nourishes the 
colony.  

2)Beeswax  
As many of the miticides used to treat varroa mites are 

absorbed in wax, beeswax can become a chemical 
sponge for potentially harmful compounds. Could these 
"compounds" be leaching, if you will, into the contents, 
whatever it may be either honey, bee bread or developing 
bees, of the cell. Wax samples from all colonies have 
been submitted for chemical residue analysis (Figure 6).  

3).Brood  
In some select cases, brood from colonies are being 

analyzed for pesticide levels. Is a pesticide or a group of 
pesticides perhaps causing immune system or other 
problems?  

After all of these samples are tested, analyzed, 
squished, mashed, and centrifuged, all the results from 
these individual tests will be compared. This is called a 
multi-variate analysis. It combines all findings and 
hopefully high lights that combination of factors that may 
contribute to CCD. It is sort of like putting together a 
jigsaw puzzle and seeing the final picture emerge with 

clarity; where previously the individual pieces did not mean 
much. The researchers mentioned above are coordinating 
with each other to help move forward as quickly as 
possible and to develop answers.  

If IAPV, Kashmir Bee Virus (KBV), Nosema apis and 
or ceranae, pesticides, herbicides, fungicides, nutritional 
stress, Varroa and Tracheal mites do not, in themselves, 
act alone to cause CCD, this multivariate analysis could 
help determine what combination of the above factors are 
favorable for the onset of CCD.  

As you can tell, a lot has already been done. But a lot 
more needs to be done, so the work continues. One thing 
is clear: honey bee populations are in trouble, and a lot of 
work needs to be done to better understand how to keep 
our colonies healthy. Understanding what is causing CCD 
is an important part of understanding basic honey bee 
health questions.  

This is what has been done in a relatively short period 
of time by the CCD Working Group. This has not been a 
full-time effort, as funding has not been available for full-
time research. But using existing resources, a great deal 
has been accomplished. Please support all CCD 
researchers and realize that the best help you can offer is 
to contact your Senator and Congressman to keep this 
moving forward for you, US agriculture, the environment 
and the Apiculture Industry.  

But if you are like some who do not care if food comes 
from a US farmer or a Chinese farmer maybe none of this 
matters. Some USDA experts already project that the US 
will be a net food importer in 50 years. We can add this to 
oil imports. Doesn't sound like a plan to me.  

Many organizations have contributed resources for 
research thus far, including (and in no particular order):  

National Honey Board 
Columbia University 
Penn State University  
USDA-CSREES (Cooperative State Research, 

Education and Extension Service)  
Beekeeper organizations (Tampa Bay beekeepers, 

Florida State Beekeepers, Chester County 
beekeepers to name a few) Eastern Apicultural 
Society  

Federation for the Preservation of Honey Bees  
Florida Department of Agriculture  
North Carolina Department of Agriculture 
 Pennsylvania Department of Agriculture 
 USDA-ARS Beltsville Lab  
Individual beekeepers  
 

Snow Cancellation Policy 

 In case of snow or ice on the meeting date, 

listen to WBAL radio before 7:00 PM.  If 

Baltimore County's snow emergency plan is in 

effect at 6:00 PM, then the meeting is 

automatically canceled. 
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The ñNosema Twinsò 

Part 1 
by Randy Oliver 

Reprinted from ABJ December 2007 

As of a few months ago, I knew very little about 
nosema. Sure, I bought Fumidil-B some twenty years ago 
when I was shipping queens, but never even used up the 
bottle! In California bees, nosema is usually not a problem. 
That is, until some beekeepers started noticing changes in 
their bees a few years ago. Was something new afoot?  

The European honey bee has a longtime association 
with the familiar midgut parasite Nosema apis. N. apis is a 
relatively benign parasite in warmer climes where bees 
can fly freely for cleansing flights during winter, and 
generally only becomes a problem where bees are 
restricted from such flights by long, cold winters.  

Nosema spores spread by being ingested by foragers 
at water sources contaminated by bee droppings. Such 
older bees are short lived anyway, so the occasional 
infection is no big deal. Infected bees also tend to 
altruistically prevent spreading the infection by flying away 
and not returning to the hive. Kralj (2006) refers to this 
behavior as "suicidal pathogen removal".  

Nosema becomes a problem, however, when newly-
emerged bees ingest spores. When this happens, the 
infection messes up their ability to digest pollen, and thus 
prevents them from ever developing their hypopharyngeal 
glands. So how does a "house bee" get infected? This 
happens when extended cold or rainy weather prevents 
cleansing flights. But when a bee has dysentery from 
nosema, she just can't hold it. The house bees then say 
"Oh My God, somebody's pooped in the hive!" The 
insidious thing is that cleanup is a job delegated to newly 
emerged bees, who then ingest the spores the process, 
and the infection thus move from older bees to the very 
youngest. When this happens, nosema can go epidemic in 
the hive, with dire results. Infected queens can be 
superseded, and unless the newly reared virgin 
replacement can fly, the colony will go queenless.  

Even more importantly, the life spans of infected 
young bees can be reduced by up to 78%, plus they are 
unable to feed brood! At this point the death rate of the 
bees exceeds the birth rate, and the colony collapses. "In 
a typical case of a colony being depleted because of a 
Nosema lapis] infection, the queen can be observed 
surrounded by a few bees, confusedly attending to brood 
that is already sealed" (Anon 2004). (Does this sound 
familiar to anyone? Note that the remaining newly 
emerged bees may not test positive for nosema yet 
allowing the culprit to go undetected).  

We've been discussing bee nutrition. Here's an 
important point from Dr. Ingemar Fries: "Under conditions 
where old infected bees must rejuvenate the production 
capacity of their hypopharyngeal glands - nosema disease 
may be devastating." This means that if you want a colony 
to brood up after a dearth, or after winter, and the 
population consists of older bees infected with nosema, 
they aren't going to be able to do it, no matter how well 
they are fed!  

The frustrating thing about nosema is that "the majority 

of Nosema-infected colonies will appear normal, with no 
obvious signs of disease even when the disease is 
sufficient to cause significant losses in honey production 
and pollination efficiency" (Hornitzky 2005). In general, 
Nosema apis has historically been a serious problem only 
in areas with cold winters, and then was most noticeable in 
early spring. However, in the last several years, we've 
started seeing unusual nosema problems during summer. 

Nosema ceranae-the "new" kid on the block  
Nosema ceranae grabbed headlines in the U.S. in 

April of this year (Raven 2007) when Drs. Joe DeRisi and 
Don Ganem of U.C. San Francisco were given samples of 
CCD bees by the Army virologists working with Dr. Jerry 
Bromenshenk. DeRisi, who had helped solve the SARS 
disease mystery, analyzed the bees, and was surprised to 
find that they contained consideable DNA from N ceranae-
a parasite previously unreported in North America.  

At that point, the USARS CCD team announced they 
had already been preparing a paper to formally announce 
that ceranae had been in the U.S. since at least 1995 
(based upon analysis of stored samples of bees) (Chen 
2007). This new bug had only been first named in 1996 by 
Dr. Ingemar Fries, but wasn't detected in Apis mellifera 
until 2006, and by the next year was reported to be 
widespread in Europe, Asia, Israel, the Caribbean, and 
North and South America (Paxton,2006, Klee, et al. 2007). 
Amazingly, in a few short years N. ceranae appears to 
have supplanted N. apis throughout much of North 
America and the world! In many areas, it is now difficult to 
find the previously common N. apis!  

So ceranae snuck in under our noses, spread widely, 
and now researchers worldwide are scrambling feverishly 
to find out answers about this new, and apparently 
different acting, species. Once again, just as with varroa, 
our poor bees are being forced to evolve yet another new 
host/parasite relationship (not to mention Israeli Acute 
Paralysis Virus). How did ceranae get here? Cox-Poster 
(2007) found it in imported Chinese royal jelly used by 
queen producers, but Williams's (2007) genetic 
sequencing indicates that the likely origin was from 
Europe.  

Is N ceranae going to be (or is it already) a problem? 
I've spoken or corresponded with scientists and 
beekeepers worldwide, and the answer is: we don't know 
enough, and not all agree. There are currently several 
camps, based upon their favorite suspects for colony 
collapses. One camp (led by Spanish researchers) 
believes that ceranae is more virulent than apis, and is 
trashing bees throughout Europe. Other researchers are 
more conservative, and suggest that ceranae may be 
relatively benign unless unfavorable weather conditions 
prevail, especially when they cause nutritional stress. 
Others suggest that ceranae might be an opportunistic 
pathogen that thrives once the bees' immune systems are 
impaired by pesticide, viral, or other unknown stresses.  

The $64,000 question is: "Is N ceranae the cause of 
CCD?" The very short answer is that the Cox-Foster team 
found it in 100% of their CCD samples, yet have additional 
evidence to suggest that it may only be a player, not the 
underlying cause. I do not want to enter into the CCD 
debate here (and I greatly respect the work of the CCD 
scientists), but there is considerable evidence from the 
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rest of the world that N ceranae is likely responsible for a 
substantial proportion of the colony collapses in those 
countries in which it is found. Indeed, Martin-Hernandez 
(2007) states: "The relative risk of bee depopulation 
observed in colonies with either both species or only N. 
ceranae (almost six times greater than those with negative 
peR results), indicates a significant causative association 
between the presence ofN. ceranae and the development 
of hive depopulation. "How's that for conservative 
"science-speak"?  

 
The authors have a stunning graph (see above) that 

shows how nosema infections in Spain have changed 
over the course of seven years. Up through 1999, 
infections peaked in December and March, and were 
quite low the rest of the year. However, the lows filled in 
progressively each year, until by 2005 the nosema 
infection level was nearly constant through the entire 
year! The bees no longer get a break.  

"Good old" N apis requires the bees to spread it by 
defecation during winter, and does not do well in hot 
weather (Manning 2007), so it is usually a rather benign 
parasite, when bees are kept in their normal climatic 
range. The level of infected bees peaks in early spring, 
then drops close to zero by June, and stays low until next 
winter. The yearly drop in infection generally allows the 
colonies to recover. However, N. ceranae is a very 
different animal! It appears to peak in summer. As best I 
can tell, beekeepers in every country where ceranae has 
been identified have been reporting that they now have 
nosema problems during summer.  

I can't help but to share with you with this scary tidbit: 
Delaguila (2006), in developing methods to culture N 
ceranae in vitro, found that "as mammal cells were 
infected at 37°C [human body temperature], this opens up 
the possibility of [it] being a source of human 
microsporidiosis." Yet another reason to keep our fingers 
out of our mouths when in the beeyard!  

Symptoms and consequences of N. ceranae 

infection  
One European researcher feels that we have been so 

distracted by varroa, that we have simply overlooked the 
poor buildup, queen failures, poor honey crops, and 
colony collapse due to N. ceranae. Other scapegoats 
have been fingered. French beekeepers, who have been 
experiencing major colony losses in recent years, blamed 
the neonicitonoid pesticides, and got them banned in their 

country. However, at the last meeting of the "Bee Losses 
Group" held at Wageningen (Holland) last March, the 
French research group stated that the pesticide 
hypothesis had finally been discarded because none of 
the research could establish a relationship between colony 
deaths and the crops treated with imidacloprid or fipronil. 
N ceranae has now been found to be well established in 
France (Chauzat 2007), and is currently a major suspect, 
as it is in Spain. The similarity between the French die offs 
and the effects of N ceranae are striking.  

Side note: I'm not in any way trying to denigrate the 
effects of pesticides on our bees, and fully support further 
research on the subject-especially with regard to the 
neonicitinoids.  

So are we having the same problems in the U.S. as 
they are in Europe? One consideration is that the 
haplotype of N ceranae found in Minnesota and Canada is 
different than that found in Spain, Germany, or China, and 
may differ in virulence (Williams 2007). The American bee 
research establishment appears to have been caught as 
much by surprise by ceranae as everyone else, and is just 
now gearing up to try to find answers to our questions.  

Researchers have found ceranae spore counts to 
explode in a matter of days. Higes (2007) saw 100% 
mortality of inoculated bees within 8 days in the lab! Yet, 
on the other hand, ceranae has been in the U.S. since at 
least 1995, and there are still plenty of colonies of bees 
still alive! Clearly, ceranae is not invincible, as far as our 
bees are concerned. It's been noted that various races of 
bees vary in their natural resistance to N apis perhaps the 
same will hold true for ceranae. In its original host, Apis 
cerana, N ceranae is often isolated to islands of single 
infected epithelial cells. In Apis mellifera, however, 
ceranae runs amok from cell to cell and quickly spreads. 
Perhaps some of our bees have developed similar 
resistance.  

Unfortunately, there is yet another reason that ceranae 
could affect our bees more than apis did. Otteni (2004) 
found the gut epithelium to be an effective barrier against 
a virus. Remember earlier when I described that bees 
digest food by shedding the epithelial cells of their guts? 
This normal shedding mitigates the effect of N apis 
infection, since infected cells may well have been 
eventually shed anyway. Glinski & Jarosz (2001, a good 
read) also describe how the resulting scar tissue is more 
resistant to further infection (but may eventually give way 
to bacteria). They also make clear that a damaged gut is 
the prime route of entry for viruses. Problem is, Higes 
(2007) found that N ceranae destroys not only the 
epithelial cells, but also the basal cells of the gut. To me, it 
brings up the question, "does a nonfatal ceranae infection 
make the gut barrier permeable to other infections, 
including viruses?"  
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Are these bees eating pollen that is contaminated with 

nosema ceranae and virions? 

Let's play detective. Carreck (1997) states that "three 
viruses almost invariably multiply only in those individual 
bees which are also infected with Nosema apis" (Black 
Queen Cell Virus is especially noted for this association). 
Inactive viruses in a bee can be initiated to begin 
reproducing if triggered by another pathogen entering the 
bee's hemolymph (Yang & Cox-Foster 2005). Could 
ceranae be doing just that, or opening the door for gut 
bacteria and/or fungi to enter the body cavity? Bauer 
(1998) found that "viral infectivity [in gypsy moths] 
increased 10-fold when larvae were pre-infected with 
Nosema sp." Oh, how complex this all gets, especially 
with our old "friend" varroa shutting down the bees' 
immune systems and vectoring viruses.  

Martin-Hernandez (2007) states that "pathological 
data from Spanish apiaries affected by N ceranae do not 
show a fast acting, short duration syndrome. On the 
contrary, only nonspecific symptoms, such as a gradual 
depopulation, higher autumn/winter colony death or low 
honey production are associated with the presence of this 
parasite. None of the dysentery or crawling bee behavior 
usually related with Nosema apis infection has been 
reported. A similar syndrome has recently been reported 
from France and called 'dry nosemosis'."  

So if there is no dysentery, how does ceranae spread 
from bee to bee? Higes (2007) found that infected 
foragers contaminate the pollen they collect with spores, 
apparently when they moisten the pellets with nectar from 
their crops. This contaminated pollen is then delivered to 
the brood nest, where it is consumed by young bees. This 
important discovery could explain why ceranae can be so 
prevalent during summer. The oldest, most spore-infested 
bees transmit spores to the food that the youngest bees 
are about to eat. As if this weren't enough, stored bee 
bread pollen has been found to have virus particles in the 
various layers (Cox-Foster 2005), so the young bees 
could simultaneously ingest both N. ceranae spores plus 
virions. The young bees might be doomed from their first 
meal!  

Are you putting the pieces together? Note the positive 
feedback-nutritionally stressed bees can't fight nosema, 
then fill full of spores, and contaminate the bee bread of 
the colony. The young bees that eat that bee bread are 

immediately infected and are soon unable to digest their 
food, and thus are even more nutritionally stressed. Then, 
these poor short-lived bees are unable to provide jelly to 
the queen, foragers, and especially the brood. The poorly 
fed brood then emerges already nutritionally stressed, and 
may not even live long enough to become productive 
foragers. Without foragers, the colony is toast!  

However, there are also surprising, and seemingly 
contrary, observations from Spain. Infected colonies may 
actually increase the number of frames of brood, even 
when the climatic conditions are not the optimum for brood 
rearing! Also, ceranae infection does not disappear during 
good foraging periods, when plenty of pollen and nectar is 
being collected. In Spain, nutritional stress (at least at 
colony level) does not appear to be a prerequisite for N 
ceranae problems, however, I wonder whether the disease 
itself creates enough nutritional stress to start a feedback 
loop. (The astute reader may have noted the similarity of 
the above observations to CCD symptoms).  

On the subject of CCD, we've had recurrent bouts of 
colony collapses for as far back as anyone can 
remember. One would do well to read Andy Nachbauer's 
(1996) column, written about beekeeping prior to varroa, 
N ceranae, imidacloprid, or IAPV, in which he describes 
"Stress Accelerated Decline". It seems that there's very 
little new under the sun, as far as beekeeping is 
concerned. Even if CCD proves to be due to something 
novel, beekeepers will still have to deal with recurrent 
weather-modulated nutritional stress events. When bees 
are stressed, nosema and viruses thrive, and colonies 
collapse. We can't do much about the weather or viruses, 
but we can sure help our bees with nutrition, and by 
keeping an eye on nosema, whether it be apis or ceranae.  

I have great faith in the bee researchers to eventually 
figure out how we can deal with Nosema ceranae. 
Currently, there are many unanswered questions (heck, 
we don't even know some of the questions to ask!) about 
this critter, its interactions with nutrition, varroa, and other 
pathogens, or how it fits into the CCD picture. I'm in no 
way trying to second guess the CCD researchers, but one 
can't help but notice how the symptoms of ceranae fit 
closely to many of the problems that beekeepers have 
reported, and appear to coincide with its invasion of the 
continent. Independent of CCD, though, yet another 
added burden has clearly been placed upon our poor 
bees, and beekeepers need to be aware of it. However, 
I'm always the optimist, and have no doubt that we and 
our bees will pull through once again.  

Upcoming: In my next two articles I will describe 
management techniques and treatments for nosema, 
including alternatives to fumigillin. Then, I will cover 
sampling methods and considerations, with a photo essay 
on simplified technique for taking spore counts yourself.  

 


