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New Editor 
From this issue I will be 
taking over as editor from 
Albert Knight, which may 
give him more time for his 
multifarious other BIBBA 
duties. I joined BIBBA at the 
1972 National Honey Show 
at the Caxton Hall, 
Westminster, where I was 
impressed by the quality of 
its publications, many of 
them written or edited by 
Beowulf Cooper. I edited a 
few issues of the old Bee 
Breeder, also The 
Honeybees of the British 
Isles from material left by 
Beowulf after his death; and 
Mating in Miniature by 
Bernhard Mdbus. The focus 
of BIBBA activities has 
moved away somewhat 
from one-off publications, 
which take up a lot of 
resources in production, 
storage and marketing, and 
towards group activites, 
workshops, conferences and 
a regular periodical (this 
magazine). Our old leaflets 
and books are however still 
well worth studying — so 
often at bee meetings and 
on various internet chat lists 
one sees questions to which 
they contain the answers. 
They may be obtained from 
BIBBA stands at shows or 
from Alan Hinchley (address 
opposite). 

Albert will continue to do 
editorial work behind the 
scenes, including soliciting 
articles. Finding material is 
always the editor's biggest 
headache. Often a lecturer 
can be persuaded to turn a 
successful talk into an 
article, or articles can be 
reprinted from other 
sources — so please keep 
your eyes and ears open 
and inform Albert or me of 
any interesting material, or 
contribute something 
yourself. We need a balance 
of different types - scientific, 
practical, newsworthy and 
literary articles all have their 
place. 

BIBBA then and now 
On looking back over the 
period of my association 
with BIBBA, it is interesting 
to review its development. I 
believe that its early 
pioneers, some of whom I 
was privileged to meet, 
would be well pleased with 
its progress. Several aspects 
come to mind: 

1) A glance at Micheál Mac 
Giolla Coda's article on the 
Galtee breeding group in 
this issue will show how a 
firmly based local group can 
not only promote high 
standards of bee breeding in 
its home area, but also 
contribute to the advance of 
theory and practice at 
national and international 
levels. The East Midlands 
group is another with a solid 
record of achievement. 
Setting up a group and 
keeping it going are not 
easy, but the two groups 
mentioned show it can be 
done and should serve as an 
inspiration to others. One of 
the beauties of a local group 
is that anyone can 
contribute, whatever their 
background and skills. 

2) The growing international 
dimension of the Apis 
mellifera mellifera 
movement would also have 
pleased the founders of 
BIBBA, often dismissed in 
their day as a tiny band of 
cranks confined largely to 
the English Midlands. BIBBA 
can be proud that it has 
helped to develop an active 
Europe-wide network of 
beekeepers and scientists 
eager to conserve, improve 
and utilise the Dark North 
European Honeybee. From 
Scandinavia to Italy, and 
Ireland to Poland the 
characteristics of this bee 
are being investigated and 
exploited — interestingly, 
often in the first instance by 
small local or regional 
groups like those of Galtee 
or the East Midlands, and 

sometimes in the face of 
indifference from 
governmental authorities or 
beekeeping establishments. 
An umbrella group for this 
activity is SICAMM (Societas 
Internationalis pro 
Conservatione Apis 
melliferae melliferae) with 
its biennial conferences, on 
which BIBBA is represented, 

3) The growth of reputable 
scientific interest in bee 
genetics in general and in A. 
m.me/lifera in pa rticular on 
the part of university 
departments and research 
intititutes throughout Europe 
would certainly have 
pleased Beowulf Cooper as a 
scientist. Ignorant claims 
about the characteristics of 
North European bees, even 
to the extent of denying that 
they exist, are incredibly still 
heard — scientific research 
enables us to be ever more 
confident in countering 
them. 

I would hope that Bee 
Improvement will be able to 
report on all these topics in 
coming issues. 

Disease 
In my part of the world 
(Hertfordshire) there seems 
to be a lull in varroa 
infestation — my own 
colonies have all come 
through the admittedly mild 
winter stronger than I have 
ever known despite having 
been treated only by drone 
brood removal and thymol 
for the past two seasons. In 
previous years I have used 
Bayvarol, Apistan, oxalic and 
formic acid, all of which I 
found very effective when 
the instructions were 
followed to the letter (in fact 
I have only ever lost one 
colony to varroa, and that 
was one I did not treat). 
Perhaps it is down to the 
lack of feral colonies and/or 
mutual adaptation by the 
local bee and the mite, or 
perhaps this is just a cyclical 
downturn in infestation and 

we are due for a nasty 
surprise. Either way there 
is no cause for complacency 
and certainly no case for 
importing bees from other 
countries. There are several 
problems which, individually 
or in combination, might 
make varroa seem mild by 
comparison, particularly if 
we are indeed coming to 
terms with it. One need only 
mention the tropiloelaps 
mite, the small hive beetle, 
and the parasitic activities of 
the South African Cape bee. 

Temper 
Another message which 
BIBBA should continue to 
plug is the problem of bad 
temper in inter-racial 
crosses. Handling pure-bred 
bees, whether mellifera, 
carnica or ligustica in a 
number of European 
countries, I have been 
amazed at their docility. 
Many European beekeepers 
are equally amazed by the 
aggressiveness of bees in 
the UK and the lengths to 
which British beekeepers go 
to protect themselves from 
stings. I have talked to 
several groups of UK 
beekeepers who have 
sought to avoid this problem 
by importing docile carnica 
or ligustica bees, often in 
apiaries used for teaching 
beginners. They have been 
quite unaware of one of the 
causes of the viciousness, 
namely the fact that their 
predecessors had also 
imported docile bees which 
had then mated with local 
strains. The other way 
around, I witnessed some of 
Beowulf Cooper's native 
bees turn from ultra-docile 
to ultra-vicious in one 
generation after crossing 
with Italians. 

Stoneleigh 
The next issue should carry 
reports on the Stoneleigh 
Convention and BIBBA AGM, 
held there on the following 
day. 
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Swarming 

A question often asked is: "Why do bees swarm?" This may 
mean: "Why has this hive swarmed today?" or it may be the 
much wider question: "Why do bees have this strange 
habit?" 

It is indeed a strange habit. A great multitude of bees leaves 
the security and plenty of their home at great risk. Some find 
new security, but when the winds of autumn have stripped 
the hedges bare, the pitiable remnants of broken comb mark 
the tragic end of the adventure for others. Why do they take 
this risk? 

The broad answer to these questions is that honeybees are 
completely social creatures. They can only live and survive as 
members of a highly organized community, with three 
distinct castes and division of labour. Some other 
hymenoptera have a caste system, but not so fully 
developed. Their queens are not so strongly differentiated. A 
queen Bumblebee for example, is a solitary insect from the 
time of her mating till her first brood is able to take part in 
the work of the colony. Till that happens the queen 
bumblebee is able, without help, to do all the work needed to 
make a nest, forage and store food in the wax containers 
which she has constructed, make cells for eggs, nourish and 
incubate the larvae. Only when the first batch of eggs has 
developed into adults does the queen become an actual 
rather than a potential social insect. 

The honeybees are completely social: every one is born and 
lives its entire life as a member of a community so we must 
study its composition. 

To consider the castes in turn, we will start with the queen. 
The queen honeybee is often described as a perfect female, a 
chauvinistic expression, which assumes that perfection lies in 
only one quality or activity. I have on occasion annoyed 
women's meetings by comparing the members with queen 
bees, pointing out that not one of the members is a perfect 
mother. When becoming a mother they need a doctor, nurse 
or midwife. They need nurses and teachers for their children's 
well-being and education, on occasion a policeman to keep 
them in order. Even less is a queen bee a perfect mother. 
She only carries out the earliest stage of the reproduction 
process, with nurses to continue it. However we must do her 
justice. In addition to her reproductive work, she is vital to 
the cohesion and continued existence of the community, 
which is kept together by the production and distribution of 
her pheromones. 

Some early writers who thought that the Large Bee was the 
King and ruler of the hive, thought of the drones as mothers. 
Charles Butler identified them as males, and since his 
contemporary, W. Shakespeare wrote "the lazy yawning drone" 
they have been undervalued. My mental image of a typical 
beekeeper used to be a man with a hive tool ready to destroy 
all the drone brood in sight. He was backed up by a writer 
who claimed that 10Ib of honey was needed to rear 1,000 
drones, and coined the slogan: 1,000 drones the less, 101b 
honey the more! My sister used to loathe the sight of such 
destruction, and asserted that hives with drones were easier 
to handle. But this was only anecdotal evidence. Serious study  

has shown that the cost of rearing drones is nowhere near so 
high as was asserted, and that hives deprived of drones 
during the breeding season are restless, disturbed and less 
productive. Scientific observation has confirmed my sister's 
feelings. The drones may also carry out minor functions 
concerned with temperature control. In an observation hive 
they can be seen clustered on the sealed brood. They may be 
keeping it warm, or they may simply be avoiding their sisters. 

During the breeding season they are produced in large 
numbers. Once it was thought, on the evidence of the mating 
sign, that a queen could be mated with only one drone. 
Under experimental conditions with a tethered queen more 
than twenty drones have been observed to mate with her in 
rapid succession. This is probably more than happens in 
natural conditions, but it is likely that 17 may be a normal 
number to ensure a long life of fertility for the queen. This 
new knowledge requires a change of attitude among 
beekeepers towards the drone population, though the 
number required for effective mating is only a tiny fraction of 
the numbers reared. 

If a comparatively small number is needed for effective mating, 
why are so many reared? They have an important function. 
The mating flight is a perilous adventure for the queen, so 
provision is made to secure as brief an absence from the hive 
as possible. In fine weather thousands of drones are in the 
air, congregating together. Their pheromones will guide the 
queen directly to their assembly. She does not have to spend 
time searching for a mate. They are waiting. The "comet" 
which forms behind the queen ensures that no time will be 
lost. As soon as a drone has united with the queen his body 
explodes and a waiting drone shoulders the now paralysed 
body aside. It may seem a cruel way to deal with these 
essential partners, but it ensures speed and consequently a 
reduction of danger. The mated drones have fulfilled their 
destiny, and perhaps, as Humbert Wolfe might have written - 

But, to have died astonished on a kiss, 
Had heat to the end, and the mating drones had this. 

So all the airborne drones have a part to play in this essential 
phase in the life of the species, in speeding the process and 
safeguarding the queen. Another aspect of the matter is that 
the drones have only a short life after reaching maturity so 
rearing must go on to cope with delays from bad weather or 
other causes. 

These are reasons why, at an isolated mating station, several 
colonies with a high population of drones are maintained. A 
further important reason for the presence of a large number 
of drones is the peculiar form of sex determination in the 
bees. Breeding systems which rely on too small a number of 
drone-producing queens rapidly decline in vigour (the visible 
evidence is "pepper-pot" brood) which, unchecked, leads to 
eventual extinction. 

Drones are very much more important than used to be 
thought. 

To the workers, who cannot reproduce, falls the remainder of 
the tasks required: home building, nursing, guarding, 

foraging - everything except mating and egg-laying - to keep 
the colony in existence. 
But every year colonies perish, from starvation, disease, 
forest fires, robbing, failure of a queen when there is no 
possibility of replacement, attacks by birds, mammals and 
other enemies. If the species is to be preserved, these losses 
must be made good, and as the honeybee can only exist as a 
colony, so it must reproduce as a colony, namely by swarming. 
Swarming is not a disease which the beekeeper should try to 
cure, it is a necessity for the maintenance of the species. For 
his own convenience the beekeeper can try to control it, but 
to be efficient he needs to understand the process of 
swarming as well as its purpose. 

For its successful development when it is hived or has found 
a new home for itself, the swarm should be as near to being, 
in composition, as complete a colony as a migrating tribe can 
be. All it requires is a home. The remaining part left in the old 
home must also be as near complete as possible. It has a 
home. It will soon have a virgin queen which when mated will 
restore the colony to completeness. 

What is the process required to achieve this great event? 
Spring is a time when bees look forward. Other colonies in the 
area are responding to the same impulse. It is Spring, and 
drone rearing starts early. It takes 24 days from the laying of 
the drone egg to the emergence of the drone, and another 14 
days before he is mature, more than five weeks in all. 
Preparation of mates for the future queens begins more than 
three weeks before an egg is laid in a queen cell, so that the 
first drones have emerged and are maturing all the time she 
is in her cell. 

The laying of drone eggs is the start of preparation for 
swarming, 24 days before the egg is laid, 33 days before the 
cell is sealed on which day the swarm may depart from the 
hive. 

The preparation of the old queen for the great adventure also 
begins. Her food is restricted, to reduce the rate of egg 
production so that when the swarm emerges she will be fit to 
fly with it. In the meantime, worker bees are emerging in 
undiminished numbers, and go as usual to take a hearty meal 
of pollen, but as there is a diminishing number of larvae to 
feed, many of the new workers do not feed the larvae but 
store the food as "fat bodies" instead of converting it into 
brood food. These bees will become swarm bees, and be 
capable of nursing young brood in the new home. In a similar 
way no doubt, others which have reached the wax producing 
stage of their lives, are also unemployed, prepared to build 
comb with the amazing speed for which swarms are famous. 
This growing number of unemployed bees congregate in neat 
lines at the top of the combs, looking upwards. For 
beekeepers whose hives are furnished with transparent inner 
covers, or who can open a hive without disturbing the bees, 
this unusual formation is a sure sign that a swarm is preparing. 

Breeders have learned that a colony cannot be persuaded to 
start queen rearing till the first drones are emerging. A colony 
may not be intending to swarm, but drones are produced, 
perhaps as a precaution against accidents, perhaps in 

Rev. Eric Milner RN 

response to some natural urge for the good of the species. 
But if a colony is going to swarm, drone rearing is the first 
step. Then comes the start of queen cells, and if a colony is 
going to swarm steps must be taken to deal with the colony. 

I have never used a Taranov Board, but I have seen one 
demonstrated on a colony that was preparing to swarm. 
When used soon after the queen cell was begun only a 
meagre cluster resulted, but as the demonstration was 
repeated day by day more bees were included, till a viable 
number was collected on the day the new queen was due to 
emerge, and the swarm to leave. 

So for the understanding of swarms, these three steps need 
to be taken into account. First, the production of drones. 
Swarming will not inevitably take place after drones have 
been reared, but drone rearing is an essential preparation for 
swarming. Secondly, the new queen is developing, and 
thirdly, at the same time the old queen, and the bees who are 
to go with her, are also being prepared. 

When the ingredients of a balanced colony are available, the 
swarm can issue. Attention to these stages should help in 
swarm control. For example, removal of queen cells is often 
advocated and practiced. If the hive is already crowded with 
"swarm bees" unemployed and frustrated in the hive, the 
method can not only fail, but leave a hive with no means of 
rearing a good new queen. An emergency cell may be 
constructed round a larva, and produce only a "scrub" queen, 
with very poor prospects. Many other methods of control 
have been devised and if the degree of preparation is ignored 
can result in failures. 

To many people the name Snelgrove means a complicated 
board which has often been tried and discarded. Snelgrove 
himself realised that it was too complicated. In his book he 
gives four methods of swarm control, appropriate to the 
needs of the beekeeper, but more important, applicable to 
the degree of preparation that the bees have attained. With 
this in mind the book is well worth studying. 

In spite of the dangers, swarming has proved an efficient way 
of preserving and propagating the species. Taken by 
unknown persons to North America at the beginning of the 
seventeenth century, bees of Dutch or German origin found a  
climate more favourable than in Europe. They increased so  
rapidly that "bee hunting" became a popular pastime in the  
forests of New England. The advance of the bee was far more  
rapid than the advance of the colonists, so that Longfellow  
could plausibly put into the mouth of Hiawatha, who was  
warning his people of the advance of the white colonists,  
whom they had not yet seen,  

Wheresoe'er they move, before them Swarms  
the stinging fly, the Ahmo, Swarms the bee,  
the honey maker; Wheresoe'er they tread,  
beneath them Springs a flower unknown  
among us, Springs the White Man's Foot in  
blossom.  
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Swarming —continued Obituary "Beemorph" computer program for 
morphometry 	 Albert Knight 

A sober record of the rapid spread of both the bee and another 
import, White Clover. When later, Italian bees were 
introduced they also found more favourable conditions in the 
south and west than they had ever had in their native land, 
and flourished exceedingly. A recent American visitor to this 
country informed an audience of beekeepers that bees swarm 
all the year round in California. The African bees swarm much 
more frequently than do European bees, so we must hope for 
the sake of American beekeeping that the Africans will find 
the climate less favourable than they have found in South 
and Central America. 

I do not write as a scientist, which I am not, but I have had 
the good fortune to meet some persons engaged in the study 
of the nature and process of swarming. It does not seem 
appropriate to give references to the sources of my 
information. I am only passing on what I have heard, 
endeavouring to follow the advice of Saint Bernard: "Do not 
be a cistern, retaining what you receive, but be a conduit that 
others may benefit". 

Go forth little book, to fairer hands than mine. 
Shrink not, if from thy substance lines are cut, 
Only defects will be removed, and fairer hands 
Will make thee fairer still. 
Grieve not, if more is added to thy bulk, 
'Twill only remedy what thou dost lack, 
And those fair hands can only add 
What needs for thy improvement. 
The watchful eye of one well versed 
In all things that pertain to thy contents 
Is over her, and nought amiss will pass his scrutiny. 

Harris Sheffield Burry, 
2"d  October 1922 to 31st  December 2002 

Harris took ill on Christmas Eve, and died suddenly on New 
Year's Eve of a heart attack in hospital after an operation from 
which he was expected to make a good recovery. 

Harris was born in Toronto, Canada, and at about the age of 
one year came to Aberdeen where he spent the rest of his 
childhood. From an early age Harris was interested in nature 
and after education in Aberdeen, went to Cambridge 
University and obtained a degree in Zoology. 

He worked on research before becoming a teacher at 
Kettering Technical College, where he worked until retirement. 

Harris was the Conservation Secretary of BIBBA and worked 
tirelessly in trying to get various bodies to recognise the need 
for the conservation of the native bee. He believed in going to 
the top of any organisation in his attempts to get something 
done, rather than the minions lower down the pecking order. 
Hence such powerful people as M.P.'s, Euro M.P's and even 
Euro Commissioners came in for letters from Harris that set 
out in detail what he thought should be done, quoting Treaty 
obligations and various ECC rulings. 

Harris will be a great loss to BIBBA, for his knowledge of 
conservation issues and the way in which various government 
bodies related to conservation agencies was something other 
members of the BIBBA committee did not have. We had been 
happy to leave these things to Harris, knowing we did so to a 
"safe pair of hands". 

In the Bee Improvement Magazine number 13, I described 
the Czechoslovakian morphometry program, "Beewings"L 
Now another program has appeared called "Beemorph" by 
Russell Talbot. This is easy to use and has the advantage 
that once the wing images have been read by the computer, 
all that is necessary is to click on the Graph icon on the tool 
bar, and the data appears in a spreadsheet complete with the 
two graphs: these are the histogram for cubital index and the 
scattergram of cubital index/discoidal shift. 

A feature of this program is that instead of having a file for 
each wing, one can have 15 wings or 30 wings in one file, 
thus cutting down the scanning work considerably. 

In operation there are four panels at the same time on the 
screen, one shows the wing that is being worked on, another 
is a spreadsheet with a tool bar at the top, another is a 
Navigation pane/that indicates which of the wings is being 
worked on, and finally there is a Guide pane/that indicates 
the next point on the wing that has to be clicked on. 

Obviously a sample of wings will earlier have been mounted 
and scanned in a scanner using a resolution of at least 1200 
dpi. The wings can be mounted either in transparency 
slides - 15 wings per slide - and scanned using a film 
scanner; or mounted on an acetate film such as used in 
overhead projectors and scanned using a flat bed scanner. 

File Spreadsheet Window Help 

To start one loads the program, this shows a panel in the 
top left hand part of the monitor screen. There is a tool bar 
at the top of the spreadsheet, by clicking on the Wing icon 
at the extreme left on the tool bar, one is prompted to load 
the file of wings that is to be used. 

Once that is done a panel appears in the centre of the 
screen showing the first wing to be processed. 

By clicking on the Guide icon another panel appears in the 
top right of the screen showing the first point to be clicked 
on. 

Clicking on the Navigation icon on the toolbar the 
Navigation panel will appear in the top centre of the 
screen. This will show all the wings in the file and a frame 
will show which wing is being viewed in the panel with the 
wing being worked on. 

Click on the first cell in the spreadsheet in the top row, this 
indicates where the data will appear as one clicks on the 
various points of the wing. Now click on the first point, and 
continue to click on the points as indicated by the Guide 
panel Once all 7 points have been clicked on, the Guide 
pane/ will show Next wing. Now using the scroll bar of 
the panel that shows the wing being worked on, move on to 

it Bee morphology measurements PI EI 

Eric Milner 	 Harris made yearly trips to Australia to see his daughter Janie 

Ashleigh Milner, Eric's brother, has kindly supplied some of Eric's 
computer disks that contained various articles of Eric's, many were 

	and his granddaughter Shani, by whom he will be greatly 
missed. 

unpublised as far as we lmow. Eric's beekeeping went 	over many The funeral took place at Loughborough on Wednesday 
years, and although interrupted by his service in the Royal Navy, his 	January 15th, and BIBBA were represented by David Alien and 
interest in honeybees never left-  him and he took up beekeeping again 	Albert Knight. 
on his own account on leaving the .%'r1/id 

Albert Knight 

Membership 
Today is a good day to join BIBBA 

BIBBA members receive this magazine 'Bee Improvement' free 
with the annual subscription £15.00 

Membership Secretary: Brian Dennis, 50 Station Road, Cogenhoe, Northants 
tel: 01604-890117 email: membership@bibba.com 

www. bibba.com 
(All members are requested to fill out a gift declaration so we can reclaim UK tax) 
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(x) AM B(x) BM  C(x) C(y) D(x) DM E(x) EV) F(x Fly B(x) GM 
1 243 140 594 115 391 	205 441 225 471 221 383 144 392 296 
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Above is the panel that has the tools needed to operate the program. These are in the tool bar above the 
spreadsheet. Each row in the spreadsheet accommodates the co-ordinates of the various points on the 
wing as they are 'clicked' on. There are two co-ordinates for each of the 7 points. As can be seen one 
wing has been processed and the cursor is in position for the second wing. 
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Further observations on drone assembly 
congregations 

"Beemorph" computer program for 
morphometry - continued 	 Albert Knight 

the next wing, you will see in the Navigation panel 
whereabouts you are. 

Repeat the procedure until all wings have been done in the 
sample. If one is using 15 wings in a file it will mean loading 
the next file with the rest of the wings and working through 
them as above. 

Once all 30 wings are done just click on the Graph icon on 
the toolbar and Hey Presto! The results appear in a 
spreadsheet complete with graphs. 

The panels appear on the monitor screen similar to the 
arrangement shown below. 

This program is impressive in its ease of use and will 
appeal to beekeepers who are interested in using 
morphometry as a means of selection. It can be tried 
free of charge for 30 days, then by registering and 
paying the registration fee of £25 one can then continue 
in its use. 

Russell Talbot is to be congratulated in designing such 
an excellent program. 

In Bee Improvement number 12 I reported on the drone 
congregation observations my wife and I made during the 
summer of 2000. This further report covers the very limited 
observations made in 2001 and also the 15 sites visited in 
2002. 

Observations for 2001 

In 2001 it was not possible to make observations in English 
and Welsh rural areas due to the severe limitations placed 
on entry onto agricultural land due to the Foot and Mouth 
outbreak in sheep and cattle that year. 

drones were seen there or in the distant woodland walks. 

Observations for 2002 

Many beekeepers believe that high ground in southern 
Britain inhibits honeybee movement, but our earlier 
observations showed that drones are able to move over high 
ground between valley systems. With the lifting of access 
restrictions we undertook further observations on the 
northern side of the high escarpment of Hay Bluff, and in 
the deep valley on its western face, the "Gospel Pass". 

The two local reference points 

Albert Knight 

How the various panels look on the monitor screen. Using the scroll bar on the wing panel one can move on to each wing in turn. 
The navigation panel shows the wing currently being worked on in the wing panel. The guide panel indicates the next point to be 
'clicked' on. 

However we were able to visit in our woodland apiary but 
could not go out of the perimeter fence to go into the 
adjoining fields where drones had congregated in other 
years. 

It was possible in the wood's upper glade to set up the lure 
at 15.40 on 26th June when the temperature was 29°C and 
the wind in the east. Drones were then very audible but 
only a few came to the lure. Moving the lure to the edge of 
the wood at 16.10 it again drew a few drones but not 
sufficient to indicate a congregation over the wooded area. 
The few drones we saw departed but on our return to the 
apiary we found the hives still busy. We know from past 
observations that drone departure from a site can be quite 
rapid. 

I was fortunate in July that restrictions did not apply to the 
grounds of the Franciscan College, Gormanston, County 
Meath, Ireland. 

As in other years in the college grounds the drones were 
present and the usual congregational area was found on the 
southern hurling fields. 

25th July; wind speed 5kph; temperature 18°C but seemed 
too cold for drone flight although the wild colony in the 
castle tower was flying strongly. 

26th July; wind of a variable nature; temperature 16-21°C. 
The air was heavy with scent of sweet chestnut, drone 
comets were observed after 15.00. 

27th July; temperature 27°C, wind moderate, drones could 
be heard all over the hurling field and once the focus of the 
congregation was found, a lure using "Bee Boost"* 
developed a tail of drones and little comets. 	Drones 
suddenly departed at 15.45. 

In the following week during a tour of the Rev Digges 
"Country" at Clooncahir, Lough Rynn, and Arrigna, County 
Leitrim the lure was set up on every possible occasion. This 
was often in places where it might have been expected to 
see drones. For example there were bee colonies in Digges' 
rectory roof at Clooncahir. Anticipating that the lure might 
have been set up too near to the colonies it was possible to 
move away from the house over extensive lawns but no 

These places serve as test sites: if no drones are found at 
them then it is extremely unlikely that any will be flying at 
other locations in the area. They also allow us to test the 
attractiveness of our lures. 

1] "Arthur's Stone", map reference SO 318 432; elevation 
268m. On high land to the southeast of Hay overlooking the 
nearby Golden Valley. 

2] Boatside Farm "Roman Camp" SO 226 437; elevation 
112m. A mile north of Hay-on-Wye. 

Site Selection 

Our observations have led us to conclude that drones have a 
preference for open areas in an elevated position relative to 
the surrounding countryside, although on June 15th 1999 a 
congregation was located on the level valley floor at 
Dorstone Cricket field (SO 325 428; elevation 152m) some 
116m below the Arthur's Stone congregation site on the 
ridge immediately to the north. 	On the day this 
congregation was found drones were present at the upper 
site as well. 

The range of sites visited in 2002 

Quarry spoil heaps Dolyhir, Old Radnor SO 222 425 
West of Kington on the line of an old railway within easy 
flight of an active apiary. 22nd June; congregating drones 
seen in other years over an adjoining meadow now in 
standing grass. No drones were seen this year although the 
spoil heap side was warm and sunny. 

Boatside, Roman Camp SO 226 457 
26 June; 14.30; temperature 19°C; wind 19kph; good sound 
of drones. A herd of cattle came to investigate as the lure 
was set up but as the noise of the drones built up over the 
lure they backed off and moved away into a distant part of 
the field. Sheep were grazing all over the field except on a 
level area to the south east corner of the field which we 
have called the "Roman Parade Ground"; it was here drone 
comets were seen. At 14.50 individual drones were on the 
wing but not in large numbers. 
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Brecon Beacons National Park Mountain Centre SN 
982 267; elevation 330m. 
SW of Brecon. Visited 25 June; temperature 23°C; time 
2.45; wind gusty up to 14-17kph. No bees; only small 
brown moths. 

Hay Warren SO 222 425; elevation 87m. 
NW of Hay, visited 27 June. This permanent meadow land 
slopes to the north down to the river which forms its 
northern boundary. Warm and humid but with a cold wind 
in open areas, insect activity near trees but no bees. 

Welsh Museum of National Life, St Fagans, Cardiff 
ST 113 770 
West of Cardiff, visited 4th July. Several hives in an apiary 
with bees flying. Lure set up but no drones came to it even 
when it was moved to a meadow well away from the apiary 
and its surrounding buildings. 

Arthur's Stone SO 418 432 
Visited 6th July, at the dolmen drones audible. At 14.15 
moved out into the meadow along the public path, could 
hear drones to the west. Moved towards the sound, saw 
drones and then contacted a congregation focus in the lee 
of an overgrown hedge which kept off the steady wind. 
Drones departed at 16.15. 

Bettws Chapel SO 223 463 
16 July at an elevated position in sight of our apiary on the 
north bank of the Wye. The chapel building in a small grove 
of trees overlooks a large meadow. Several bee colonies in 
the area but no drones detected. Time lure set up 14.15. 
Temperature 18C; east wind at 5kph. No drones seen at 
Boatside at 15.00: temperature 21°C; wind 4kph. 

Hay Bluff SO 239 374 and the Gospel Pass SO 235 352 
14th July Car Park below Hay Bluff (height 478m); flat wide 
terrace with car park shown on Ordnance map with "stone"; 
west wind 4kph; temperature 18°C; time 14.15.; air full of 
drones, with drone comets induced by the lure. As in 2000 
there was too much human activity with car engines running 
and walkers talking loudly. We were therefore unable to 
make a good survey. 

Gospel Pass (height 542m between the Twmpa at 690m to 
the west and the Bluff at 677m); time 14.45 to 15.15 hours. 
Temperature 23°C; wind 5kph; observed drones moving up 
and down the western side of the valley, they halted briefly 
at the lure. 

Conclusion 

The summer of 2002 was a frustrating year for finding drone 
congregations. 	During July and August we made 15 
observational trips but only found four definable 
congregations. Due to poor weather we drew blanks at our 
regular sites too. We must therefore count ourselves lucky 
to have observed both a good congregation at the foot of 
Hay Bluff and drones in the Gospel Pass. 

How far the kept and feral honeybee population in the Hay-
on-Wye area has declined it is hard to say. Certainly the 
number of casual beekeepers has reduced over the last ten 
years but there are in the district still beekeepers active each 
with several colonies. It is not known how far beekeepers' 
attempts to reduce the amount of drone brood carrying varroa 
mites has lowered adult drone population. 

Reports of two supplementary observations 

1] Dr. Robert Paxton noted a drone congregation between 
Barrafundle Bay and Stackpool Warren/Broad Haven 6.5km 
due south of Pembroke at SR 992 944. Date of sighting not 
supplied 

2] Mr. Roland Horne noted a drone congregation at the 
"Grove Fields" on the Isle of Portland SY 698 722; date of 
sighting not supplied. Subsequently he reported that the site 
may well have been lost to a local quarry. 

Karl Showier 
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Queen rearing 

Despite the poor weather conditions that had an adverse 
effect on queen rearing and the general work of bee breeding 
up to mid-July, Galtee Bee Breeding Group had a very 
successful year. The weather of the second half of July 
through August and September and up to mid October was 
conducive to queen rearing, the culling of undesirable queens 
and their replacement with selected queens. 	The first 
batches of queens which were inseminated proved to be a 
complete failure but having identified the primary cause of 
this we managed to perfect the technique to such an extent 
that we achieved close to 100% success in more recent 
batches of inseminated queens. 

About 110 mated queens were produced in our breeding 
apiary and supplied to members. This included 80 
inseminated queens that were supplied to those members 
who were considered most likely to evaluate and record the 
behavioural characteristics of their progeny during the 
coming season. 

Colony evaluation and recording 

These are the members who have been sending 
to James Power the summary of the results of 
their colony evaluations at the end of each 
season. These are known as "Colony Appraisals" 
and they form the basis for our final selection for 
breeding and culling in the following season. A 
sample of Colony Appraisals is enclosed for the 
benefit of members. Each year more members 
take part in this process of colony evaluation and 
recording but to date only about 25% of members 
return their results to James. We need to have 
more members taking part in this aspect of bee 
improvement so as to know how we are actually 
progressing as a bee improvement group. We 
hope to have two demonstrations at two different 
locations in the coming season to give everyone 
an opportunity to learn the practice of this simple 
system. 

Disease resistance 

In our search for disease resistant strains of Dark Bee a 
number of colonies were assessed for hygienic behaviour. 
We have noted that there is considerable variation for this 
characteristic among the colonies assessed. We hope to 
devote more time to this project in the next season and will 
continue to monitor those colonies that show high ratings for 
hygienic behaviour. In our efforts to combat varroa and foul 
brood we need to make every effort to identify colonies 
whose bees possess the genes for hygienic behaviour which 
may bestow a certain amount of tolerance to these diseases. 
The "pin test" may be used by any member to identify such 
colonies. We hope to demonstrate this simple technique at 
our outdoor demonstrations during the year also 

Redmond travelled to Derbyshire at the invitation of the 
British East Midlands Group again this year and successfully 
inseminated thirty queens that had been selected for 
grooming behaviour and hygienic behaviour. It is hoped that 
these desirable characteristics will be even more pronounced 
in the progeny resulting from the various crosses made with 
the object of combining these characteristics. We are glad to 
be in a position to offer the technical skill of one of our 
members to the group involved in this project in their efforts 
to combat bee disease including varroa. 

BIBBA and BABE 

We continue to have an excellent relationship with BIBBA 
(Bee Improvement and Bee Breeders Association) and share 
knowledge and experience with them. Our members 
contribute articles to the BIBBA magazine, "Bee 
Improvement" on a regular basis. Through our membership 
of BIBBA we also share in the research work being carried 
out by the Bee Department of Sheffield University. Much of 
this research concerns the identification of varroa-resistant 
strains of Dark Bee. 

Sheffield is one of the six universities involved in the BABE 
(Beekeeping and Apis Biodiversity in Europe) project. In 
connection with the work of BABE sixty samples of members' 
bees from various parts of Munster and Leinster were sent to 
the University of Copenhagen for DNA testing. 	The 
morphometric measurement of these samples is being 
performed by Jacob, Liam and Eddie. 

A further three samples of bees of diverse origins have been 
sent to the University of Bologna in Italy for DNA and 
morphometric measurement. 

As a result of our visit to the BIBBA Conference at Sheffield 
University we have secured a more advanced system of 
electronic wing analysis which should help considerably with 
our own wing measurements. This new system has been 
upgraded by Jacob and Ruary to suit our required 
measurements 

Ten live queens were sent to Gent University in Belgium 
where their progeny will be tested and compared with other 
European strains and races in a variety of research 
experiments. We have been promised that we will be kept 
informed of the results of this research on an on going basis. 

Cahir study group 

The Cahir Study Group was revitalised after our last AGM and 
attracted fifteen participants. A study regime was drawn up 
with the incentive of sitting the various examinations of 
FIBKA as well as the NCEA Certificate and Diploma. Four 
members of the Study Group are certified FIBKA lecturers 
and hold the NCEA Diploma in Science (Apiculture). Two of 
these are also FIBKA and BBKA Honey Judges. The results 
this year were very heartening and provided the incentive to 
start before the end of November for the current session. 
This past year we had two successful candidates at the 
Senior Beemaster level and two more successes in the 
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Intermediate exam. It is expected that about ten candidates 
will sit exams at various levels next year. 	It is also 
encouraging that two younger members who have passed 
their preliminary exam have applied for entry to the Study 
Group. 

Gormanston summer course 

Group members had a huge input into the FIBKA Summer 
Course at Gormanston. As well as the President, Vice-
President and Secretary of FIBKA, the Convenor, Course 
Manager and Assistant Course Manager are all members of 
GBBG. Our membership includes fourteen Lecturers and 
three Honey Judges as well as many of the workshop 
demonstrators. At Gormanston our members are particularly 
involved in microscopy, anatomy, dissection, disease 
identification, pollen analysis, morphometry, queen-rearing, 
colony evaluation and hive records. In this way we are 
disseminating the knowledge we have gained through our 
own study and attendance at advanced beekeeping courses 
and conferences in the U.K. 

Other group activities 

A special work day was held at "Dun Aonghusa", our breeding 
apiary and bee garden when gravel paths were laid out and 
beds prepared for planting with pollen and nectar bearing 
plants. The apiary was tidied up and another hut was 
installed to hold spare equipment. All praise to those hardy 
"eco-warriors" who braved the elements to work through a 
day of continuous wind and rain to get the job completed. 

A workshop on microscopy, pollen analysis and disease 
identification was held at Cahir. Thanks to all concerned and 
especially to Ruary who travelled all the way from Waterville 
to demonstrate his recently acquired skills in pollen 
identification. 

Our Garden walk this year was held at Annesgrove Garden 
Estate near Mallow. Thanks to David who was instrumental 
in arranging this visit and who gave a very interesting 
demonstration at his apiary after the walk. 

We held a workshop on queen rearing for group members at 
"Dun Aonghusa". This was very educational and we hope to 
continue to hold these on an annual basis. 

One of the highlights of the year was the Devon Bee Tour 
when we entertained a party of fifty beekeepers from the 
Devon Beekeepers Association to an open hive 
demonstration. Thanks to all who helped with the catering 
and especially to Dennis for his piping which made the 
occasion so memorable for both the visitors and the home 
crew. 

Visits to U.K. and E.U. 

A number of members attended the Ulster Beekeepers 
Association's Conference at Greenmount and the British 
Beekepers Association's Convention at Stoneleigh. 

Members also attended the European Conference on Bee 
Science at Cardiff and a Symposium on honey and bee 
diseases at Celle in Germany. 

The Chairman attended the North of England Beekeepers 
Conference at Kirkley Hall near Newcastle on Tyne where he 
gave two talks on Bee Breeding. He also gave a talk to 
Dromore and District BKA on Bee Improvement and Queen 
Rearing. 

Two members took part in the week long Advanced 
Beekeeping Course at the National Bee Unit of the Central 
Science Laboratory near York. 

Six members attended the BIBBA Conference at Sheffield 
University where Redmond, our Video Librarian took the 
opportunity to record all the lectures on video. 	These 
lectures by well-known European beekeeping experts will 
prove of great value to our members and may be borrowed 
from the Group's video library by arrangement with 
Redmond. 

To round off the year some of our members attended the 
British National Honey Show and Lecture Convention in 
London in November. As usual they were prominent among 
the prize-winners having won almost 40 prizes and six 
trophies. Congratulations to all those worthy ambassadors 
for Irish honey and Irish beekeeping. The Chairman had the 
honour of judging at the London Show this year. 

Video library 

Redmond has purchased some videos as well as making new 
ones to add to our collection. Redmond, Dennis and Micheal 
made an hour-long video on "Introduction to Beekeeping" for 
use by FIBKA and this is available to members from the 
Federation video library through Redmond. We do hope to 
make others as the opportunity arises. 

Funding 

All work of the group is voluntary and no expenses were paid 
to members in connection with any group activity with the 
exception of the advanced beekeeping course at the NBU and 
the BIBBA Conference at Sheffield. In these cases the 
attendance of some members was subsidised through 
funding under the Scheme for the Conservation of Genetic 
Resources. We are grateful to the Department of Agriculture 
for this funding which has continued to help our breeding 
group in the conservation, study, and improvement of our 
native Irish strains of Dark European Honeybee (Apis 
mellifera mellifera). 

Micheál Mac Giolla Coda 
Chairman 

Making strong Nuclei from Spare Frames 
of Brood 

During the period of rapid colony development, we often 
remove a frame of brood, together with the young bees 
adhering to it, from colonies which are ahead of the others 
and need 'bleeding'. Many such frames, placed together in an 
open nucleus box so that old bees can fly back, can be 
brought home after a tour of inspections in the out-apiaries. 
As soon as we are home, we put the frames of brood with 
bees into full-sized brood chambers and add one frame with 
eggs and open brood so that the bees can raise queen cells 
and feel content. As bees emerge from their cells, they begin 
to form a mixture of the right kind of bees. 

Collecting Young Bees Obtained by 
'Bleeding' Strong Colonies. 

Just as frames can be removed from advanced colonies, we 
can 'bleed' young bees from several stocks in order to achieve 
the same aim, that of 'evening out'. This is often a matter of 
apiary management, but may also be part of a system of 
swarm control. Shaking the bees from frames with open brood 
into travelling boxes, we first let the old bees fly away before 
closing the top and the entrance. Such shaken bees are very 
suitable for use in min-nucs. Of course, the colonies should 
show no sign of swarming! Be careful and see to it that no 
queen cups with eggs or larvae are to be found anywhere, nor 
a sealed queen cell! 

Utilising the Bees from a Natural Cast 

A miniature mating colony can be compared to a natural cast, 
no matter if a second, third or fourth swarm with a virgin 
queen. It is for this reason that we can split up any natural 
casts and use the bees to fill mating nuclei. Any virgins in the 
cast, - or casts, - must be picked out before uniting the bees. 
If that is not possible, the bees must be filtered through an 
excluder in order to find the virgin queens. Remember, a last 
cast often contains several virgins! 
When we take the mini-nucs to official mating stations, we 
must be able to guarantee absence of drones. If the warden 
discovers only one drone in a mini-nuc, the whole 
consignment is returned to the sender. He has to pay the full 
mating fee, apart from having to bear all transport costs. Not 
making sure that all drones have been eliminated can cost the 
bee breeder dearly - apart from upsetting the selective 
breeding effort on the station. 
All drones must therefore be removed from the population of 
workers, - no matter how we obtain the bees. A 'strainer' 
screen made from queen excluder (4.2mm slots) must be 
used, as a drone excluder could let small drones get through 
to join the worker bees. 
The MARBURG swarm box (after Perkiewicz, Fig.106-108) has 
been found to be a good tool for bee breeders who want to 
obtain shaken bees. The lid is removed first, and a cage with 
a young queen is attached to one inner side. The lid is closed 
again. Bees on frames with open brood are then brushed into 
the open hopper (Fig.108). 

Fig.107 The MARBURG swarm box 

Fig.108 Young bees adhering to frames with open brood are 
brushed into the open hopper. 

Young bees run through the excluder into the dark interior 
and gather around the queen. Old bees and drones escape 
and return to their hives. Should a queen have been brushed 
off accidentally, we will also find her on the screened excluder 
and can return her at once to her own colony. Before leaving 
the apiary, we brush all drones off the outer face of the 
excluder and close the hopper. For safety the shook-swarm 
should be no larger than 1/3rd  of the volume of the swarm 
box. If it is larger, we can face the bee's death through panic 
and suffocation. It is therefore also important to provide 
ample ventilation from the start! When many bees are 
required for lots of mini-nuclei, it is best to work with several 
MARBURGER swarm boxes. 
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FALKENBERG has a very practical suggestion for beekeepers 
with modern hives. Bees are brushed into an empty broodbox 
(with floor). A framed excluder is placed over it and another 
spare brood chamber above that. The top is closed with a 
crown board to which we attach a cage with a young queen. 
Old bees usually fly away through the lower entrance, while 
the young bees pass through the queen excluder and gather 
around the queen to form a shook-swarm of young bees 
which can be used for filling mini-nucs. 

The cluster consisting of the shaken bees is best left for a few 
hours in a cool place. Here they settle down. If the bees 
cannot be used on the same day, they must be fed with sugar 
syrup. 

Filling Mini-nucs and MAC-hives 

The filling of miniature nuclei needs a lot of careful 
organisation and preparation. The hives are arranged in long 
lines on a table or bench. When using the larger MAC-hives, 
the lid for each hive must be handy - just behind each box. 
In the case of mini-nucs the glass panes are laid on the food 
chamber for easy closing (Fig.109). Another way of working 
is the following: the pane of glass is left in its groove, though 
slanting upwards to leave a wide gap. After the bees have 
been tipped into the cavity, the box can be closed quickly 
without fumbling. 
Before filling the little hives, the bees are wetted with water 
through a fine spray. A soup ladle capable of holding 1/4 litre 
has often been recommended for measuring and filling bees 
into mini-nucs, but its round form makes it difficult to scoop 
up the last bees from the corners of swarm boxes. A special, 
square ladle or a shovel-like scoop is far better. Some bee 
breeders have taken to using plastic freezer boxes, and milk 
cartons (1 litre size, shortened to one quarter of their length) 
can also serve our purpose. 
The standard mini-nuc needs about 200 cm3 of bees. When 
wetted, the amount of bees takes up 1/4 litre of space, a little 
more when no water spray has been used. About 30 minutes 
after filling, the settled cluster should occupy half the available 
space (Fig.110) in mini-nucs. If the colony is made too 
strong, the bees will be stressed during transport, may 
abscond on the mating station or consume the candy too 
quickly. On the other hand, only too often the beekeepers try 
to be too economic with bees and the mini-nucs contain too 
few bees. These little lots also face a struggle. When, 
additionally, the bees are too old (already suffering Nosema?), 
the nuclei lose bees at a fast rate or leave the hive. The 
queen is usually lost for good. 
The KURPISCH min-nuc holds roughly the same amount of 
bees, while the older and larger ZANDER box requires 250 -
300 cm3 bees. The FRANZ-nuc from ERLANGEN is adequately 
filled by using just 60 - 80 cm3 of bees. The pottie from 
CELLE needs slightly more bees. 
As soon as the bees have been poured into a little hive, the lid 
(Pütscher) or pane of glass is replaced. This work needs an 
extra hand. When using multi-comb MAC-hives with movable 
frames or top bars, we must insert any missing top bars 
before putting on the lid or the clear foil. 

Fig. 109. Filling Mini-nucs and MAC hives 

Fig.110 Mini-nucs filled, bees have settled down. The nucleus 
on the left has too few bees, the one on the right contains too 
many. The undisturbed cluster should occupy about half of 
the space available. 

Laughing gas or ether had formerly been recommended as a 
means of anaesthetising bees for easy handling. This cannot 
be recommended, as the results were not favourable. 

The Introduction of Virgin Queens 

Miniature mating nuclei are usually given a virgin queen. 
These have emerged under caged and controlled conditions, 
and have been checked for size, conformation and health. 
They have been marked before introduction. Clear and 
permanent marking is an essential part of exact bee breeding 
and must never be forgotten. Ripe queen cells are only used 
in exceptional circumstances, because the emergence of a 
virgin can never be guaranteed. 
The miniature casts should first be allowed to settle in their 
mating nuclei. For one to two hours, never longer, they 
remain in a cool, dark place. After a while, often long before 

Fig.111 The wet queen is allowed to run into the mini-nuc 
through the opening. 

the two hours are up, the bees become restless as they 
realise their queenless condition. Their noisy behaviour can be 
heard clearly. That is the very time when virgin queens can be 
introduced without fear of loss. If the small colonies consist of 
young bees only, the virgin can be run into the nucleus 
through the entrance. We turn the VORBAU-disk to the large 
slot, and let the queen walk through the opening. Experience 
has shown that it pays us to wet her gently before doing so 
(Fig.111). This slows her movements and makes bees accept 
her more readily. In mini-nucs we can observe her acceptance 
through the panes of glass, and we should do so with the first 
few nuclei of a batch. If the queens run upwards and vanish 
among the clustering bees, then everything is in order. We 
then can proceed and introduce the others. 
In the Beekeeping Institute of Celle one person of the team of 
workers adds the virgin to the wet bees as they are being 
ladled into the cavity. In that case, the acceptance of the 
queen has to be checked a few hours afterwards. 

When the shook-swarm contained too many old bees, maybe 
because the weather had prevented their return, it pays us to 
introduce the queen by means of a cage. Caging must also be 
recommended when the little miniature casts had been 
waiting overnight, or when unmated queens had been sent 
through the post. The standard mini-nuc is equipped with an 
introduction chamber for just that purpose. It can hold a small 
cage, and we should make certain that the candy passage is 
accessible for bees. It is also important that the candy is of 
the right consistency for an early release of the virgin. Using a 
touch of smoke to keep the bees back, the cage is removed 
again on the following day. In multi-comb nuclei the cage 
(called "ILTIS") can be suspended between two top bars. 
When we observe that many bees attack the queen after her 
introduction, yes, even ball her completely, it may be due to 
the use of bees from colonies in a swarming mood. When we 
observe such an attack among the first mini-nucs in a batch, 
we can be sure that all others will suffer the same fate. It is 
impossible to re-queen such bees with another living virgin 

queen. The only way of getting such bees to accept a queen 
is by way of introducing a ripe cell. The cells can be attached 
to the small lid over the introduction chamber of each nuc. A 
little wax (foundation) can be used to attach the cell holder. 
The cells will soon be surrounded and kept warm by many 
bees. In multi-comb nuclei the cell can be suspended between 
two top bars, and in the CELLE pottie we can use wax in order 
to fasten the cell holder to the lid. If neither action is possible, 
or when no ripe cells are available, there is no other way out 
of our dilemma. We must shake all bees from their nucs and 
start once more, this time making sure that no bees come 
from a colony in a swarming mood. 

Re-queening Mating Nuclei 

In southern countries with a long summer season the mating 
nuclei can be re-queened several times. Nuclei can serve a 
whole season without requiring more bees. In the North the 
beekeepers who manage many colonies will also try and make 
more economic use of their equipment and time. This can be 
done by re-queening nuclei a second or third time - if this is 
possible. Much depends on the following factors: the length 
of the summer season, the date of first establishment, the 
weather, the condition of the bees in mating nuclei. 

Where the season for queen rearing starts early, lasts a long 
time and stops late, mating nuclei can be used consecutively 
two, three times. The sooner the start is made, the better are 
the chances of success. When the weather has been good for 
matings, the queens begin laying eggs soon afterwards. The 
shorter the interval between queen introduction and egg 
laying, the more frequently we can make use of mating nuclei. 
Of course, the condition of the small colonies is another 
problem. For example: when a queen has been lost, the bees 
should never be used a second time. The bees are useless 
and must be shaken out. Another point: the smallest mini-
nucs (after FRANZ) have very few bees and no attempt should 
be made to use them twice. The bees in a standard mini-nuc 
should never be used more than twice running. The multi-
comb MAC-hives, on the other hand, can often be used three 
times, - provided they had been correctly filled from the start, 
that matings were not delayed, and that the bees remained 
healthy. In a good season it is possible to achieve four 
matings. 
As a rule, the little colonies of small mating nuclei will not 
accept an emerged queen a second time around. On the other 
hand, ripe queen cells can be used to re-queen them. In order 
to keep losses down, the cell should be no less than 11 days 
old. The 12 day-old cells are best for this purpose. The nearer 
to the point of emergence, the more robust is the imago of 
the queen inside the cell. She is less likely to suffer 
mechanical damage or from loss of warmth when bees cannot 
maintain temperatures in insufficiently insulated nucleus 
boxes. The introduction of ripe queen cells has been described 
in the previous section 
PECHHACKER (verbal communication) reports about the 
successful introduction of unmated queens to mating nuclei by 
using a MILLER-cage. MILLER-cages have been used at the 
Austrian Beekeeping Institute at LUNZ to introduce many 
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virgin queens to mini-nucs during the season of 1986. Few 
losses were experienced. The MILLER cage has two tunnel 
openings. One opening is slightly larger and longer and can be 
used to run the queen into the cage. The hole at the other 
end is shorter and is covered with a piece of excluder. Only 
worker bees can pass through this passage in single file. After 
putting the queen into the cage, the large opening is solidly 
filled with soft candy, while a small amount only is used to 
seal off the end with the excluder. The cage is then attached 
between two brood combs at the level of the top bars. The 
short tunnel is soon freed from candy, and individual worker 
bees can make contact with the queen. They return through 
the same passage, now carrying the queen's pheromone with 
them. The colony becomes aware of her presence, and will 
not attack her when the longer candy passage has been 
opened to allow her to join the bees on the comb. 

At the Institute for Bee Research in KIRCHHAIN the miniature 
mating nuclei are only re-queened after a nine-day delay. By 
then all brood is sealed and any queen cells are removed. In 
mini-nucs the introduction of an unmated queen is then 
effected by means of a cage which is put into the introduction 
chamber of the min-nuc. Kirchhainer MAC-hives, on the other 
hand, are requeened with a queen in an "ILTIS" cage, the 
open passage being closed with a lump of candy. 
The nine-days waiting period makes the re-queening relatively 
complicated and slow. All queen cells have to be found and 
destroyed on each of the four frames. What is more 
important, the waiting period is lost breeding time. Re-
queening immediately with a ripe cell is a certain and easy 
method. It presents us with only two problems: the new virgin 
will be unmarked and she will be difficult to catch because of 
her fast movements. Marking is therefore best left until she is 
mated and is required for introduction. 
The removal of mated queens and the re-queening of mini-
nucs and MAC-hives can be done on site. Unmated queens 
and ripe cells can easily be transported to the mating station 
over long distances. 
However, as a rule, it will pay us to bring the nuclei back and 
to remove the queen after our return to the home apiary. The 
candy store can be replenished at the same time. Because not 
a drone must gain entrance if the mating hives are to be 
taken back to the mating station, the entrance disk to the 
hives must be turned to the worker-only position during their 
stay in the apiary. In mini-nucs we can observe through the 
glass the safe emergence of the new queen from the cell or 
from the introducing cage. In MAC-hives we must be content 
to check the cell itself. Unopened cells are immediately 
replaced with another ripe cell. Before sending the batch back 
to the mating site, the warden on site must be informed of 
the fact that re-queening has taken place. Otherwise the 
presence of brood in the mating hives will cause confusion 
and enquiries, - unless such information had been given in 
good time. 
The practice of re-queening mating nuclei several times can 
be recommended, especially if multi-comb MAC-hives are in 
use. Even the mini-nucs can be re-queened at least once. This 
will reduce costs considerably, although not every bee breeder 
will take the risk of sending mini-nucs with comb and brood 

back to the mating station. Still, they can be retained at 
home and the virgins mated free can be introduced to 
colonies used for honey production. When we start our first 
batch of cells very early in the breeding season, we will have 
many de-queened mating nuclei in the right condition for 
accepting another ripe cell. Queen cells are often a by-product 
of beekeeping at that time, and no further bees need adding 
to nuclei which have been away for a short time only. We can 
think of these second and third matings as a free gift or a 
bonus, and we may be glad of the odd spare queen at any 
time during the late summer. 

The Care of Mating Nuclei before 
Transportation 

We can compare the miniature colonies which have a virgin 
and no drawn comb to second, third and fourth casts. For this 
reason the nuclei and their small casts are best held in 
confinement in a cool room for 3 - 5 days. Temperatures in 
the room should not drop too low, nor rise too high. A 
temperature between 15 - 20 degrees is just right, and any 
dark room can be used. A freezing cellar is not suitable, 
neither is a shed in blazing sunshine. 
Before putting the nuclei into the darkness, it pays to check all 
entrances as well as the ventilation screens. Adequate air 
supply to screened areas must be provided during 
confinement. Furthermore, because of the generation of heat 
(wax secretion) during the confinement, the build-up of 
temperatures must be avoided. The screened crates used for 
transportation to the mating stations can be used for safe 
storage, but when the hives are tightly packed, the 
temperatures can still rise and the mini-casts may perish from 
overheating and suffocation. By leaving one min-nuc out and 
by spacing the rest sufficiently far apart, we leave gaps 
between the nuclei for the dispersal of heat. MAC-hives which 
have been made from insulating material can also be placed 
into crates for transportation. In this case the tight packing 
does not matter, but adequate bottom ventilation must be 
ensured at all times. The crates or the MAC-hives should be 
raised off the floor. 
Bees require water during their confinement. Although we 
had sprayed them before we filled the bees into the nuclei, we 
should give each cast two to three squirts with an atomiser 
through the ventilation screen once every day. When mini-
nucs in crates are in use, the work can be made less tedious. 
The transport crate is simply lowered into a large, shallow pan 
of water to about a quarter of the depth of the nuclei. The 
water quickly drains away and bees suffer no ill-effects. 
Confinement in the dark lasts between 3 - 5 days. The period 
depends somewhat on the date for the dispatch to the mating 
station. The warden in charge of mating stations usually has a 
fixed working schedule for the acceptance of mini-nucs. 
Before despatch, the casts should have constructed a small 
piece of comb, and this is rarely the case before three days 
are over. Without any comb, the bees will not feel 'at home' 
in the nucleus box and may either drift away or abscond 
entirely as a cast. On the other hand, confinement for more 
than five days is a stress for bees (bowel contents) and their 
health can suffer severely. 

Fig.117 Checking mini-nucs. All is well if a small piece of 
comb has been constructed during confinement. 

Confinement in the dark is an old tool of colony management 
which is well described in German beekeeping literature. 
However, we cannot deny that confinement has its 
disadvantages and creates a stress situation for the confined 
bees. They cannot fly to cleanse themselves when bowels 
begin to fill, and they cannot fly to collect nectar, pollen and 
water which is so essential for bee life. It is because of these 
reasons that some bee breeders have, over the years, turned 
away from a lengthy period of confinement before despatch. 
After introducing the queen, they release the bees (workers 
only!) towards late evening or early in the morning. Larger 
nuclei, mainly some form of the MAC-hive, are put on the 
ground in the shade, care being taken to provide good 
landmarks for orientation. Of course, the distance from the 
colonies which had supplied the young bees in the first place, 
should be more than 800 m (half a mile). 
Freely flying from their nuc, the bees which are allowed to 
fuse and become a 'colony' under these conditions, work 
better than others which had been held in long confinement. 
They appear calmer and more peaceful, and this fact is 
important when they are finally sent to the mating stations. 
Not being tied to a 3 - 5 day limit is another advantage for the 
beekeeper, and he can despatch the nuclei on the correct 
date. Just the same, the colonies should not remain in the 
temporary site for longer than six or seven days, as otherwise 
the virgin will become mature and will try desperately to pass 
through the small opening. The period can be extended, of 
course, when the weather is really bad and unsuitable for 
flight. 
Putting nuclei 'out to grass' is hardly additional work for the 
bee breeder when it is compared with the labour involved in 
confinement in the dark. The daily routine of watering and 
checking the nuclei can be forgotten. On the other hand, we 
require a number of shelter boxes if mini-nucs are in use. Yet 
the improved, more natural conditions must be entered on the 

credit side, especially when disease and hygiene is considered. 

The Despatch or Transport of Miniature 
Mating Hives 

Mating apiaries are usually located in isolated regions. Often 
they are far away from civilisation and are difficult to reach. 
This is especially the case with our most secure mating 
stations in the high mountains or on the islands in the 
German Bight, just a few miles off the East-Friesian and 
North-Friesian coast. In both cases the standard mini-nucs 
have to be transported over long distances. On the other 
hand, we must not forget that the journeys to the local 
mating stations or to the Institutes or the private homes 
where facilities for instrumental insemination are provided, 
can also be lengthy. 

Means of Transportation 

Mainland mating stations are usually reached by motorcars. 
Only in rare cases will beekeepers have to make use of rail 
transport. In the case of the island mating stations it is 
different. Because a personal visit to the distant islands would 
involve too much valuable time, bee breeders usually use the 
express service of the rail to the quayside of the port which 
serves the island. Here the consignment is taken on by the 
local ferry service. On the other hand, many bee breeders 
have began to make personal deliveries of mating nuclei to 
the pier head. If that is the intention, one must know the 
time of sailing well beforehand, as these vary every day 
according to the tides. Of course, the warden in charge of the 
chosen mating stations has all the details and can provide the 
necessary information. 
Taking one's own load to the ferry has the advantage of 
knowing that the consignment will be handled carefully. Train 
personel may nowadays be inconsiderate and careless, and 
breakage of crates and glass, as well as delays are common. 
Any damage must be reported at once to the respective 
authority at the rail or ferry terminal. When local associations 
co-ordinate their members, a communal load and direct 
delivery can be arranged. Such a combined effort lowers all 
costs and risks, but all individual queen rearing efforts must 
be organised to fit a local plan as well as the timetable of the 
mating station. 

Crates for Transportation of Mini-nucs 

Whichever method of transportation is chosen, we must have 
transport crates to protect the nuclei and to facilitate rapid 
handling by staff of rail, ship and the mating station. When 
using a motorcar, the crates can be made lighter and less 
robust, but a special crate, screen-protected all around, has 
been developed for sending mini-nucs by rail. This design can 
hold six mini-nucs which are held apart by cleats (10mm) in 
order to provide better ventilation and heat dissipation. The 
crate can be locked, and is suitable for sending mini-nucs over 
long distances in hottest weather. Simpler crates without 
separation between mini-nucs can be built if the distances to 
the pier head are not great or if the consignment is 
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Fig. 119. The islands are often without motorcars, and crates 
with mini-nucs are taken to the mating stations by a horse-
drawn vehicle, by an electric van or put on a trailer fixed to a 
bicycle. 

transported in a car. However large the consignment, the 
individual crates should not hold more than six mini-nucs. We 
must not forget, that the warden and his helpers (often 
elderly) have to handle the crates and reload them into other 
means of transport. Furthermore, the actual mating station is 
usually far from the common road system of the islands, and 
the crates have to be lugged some distance over rough 
ground before each pair of mini-nucs can be placed into 
shelter boxes. 

Well packed and firmly held, the mini-nucs and their contents 
can withstand long journeys. Even sudden stops should not 
dislocate the individual units within the crates. Panes of glass 
must remain firmly fixed, and putting some soft packing, such 
as corrugated paper or foamed plastic, between the glazing 
avoids breakage's. Of course, breakage of glass can be 
avoided entirely by the use of perspex sheeting (PLEXIGLAS). 

Similar carrying crates have been invented for handling and 
transporting multi-comb mating nuclei of various designs. We 
should avoid the use of cardboard boxes as a substitute for 
good crates. Often they do not provide sufficient ventilation, 
and they certainly cannot be secured against an escape of 
bees while in transit. Heat collapse and 
suffocation of bees is as frequent as are cases of accidental 
damage to nucleus boxes. 

Selecting the Mini-Nucs to be sent to the 
Mating Stations 

Colonies which have not started drawing a comb from the 
foundation during three days of confinement should not be 
taken to the mating stations (Fig.124). It is far better to leave 
them at home a little longer. Usually something is wrong 
when bees do not secrete wax and draw comb within a day or 
so. There are a number of reasons for this, such as the 
quality, the non-acceptance, or the death of the queen, or the 
availability of candy, the age of bees, or the conditions 
(temperature, lack of darkness) of confinement. If the queen 
is still present in such colonies, she often gets lost after a few 
days on the island. In mini-nucs such a situation can be 
assessed at a quick glance before they are packed into crates. 
Before despatching the mini-nucs, we check ventilation and 
closures once more. We also give a last squirt of water 
through the ventilation screen. Lowering the whole crate into 
a large tray of water is another way of giving bees 'one for 
the road'. 

Marking Mini-nucs, Labeling the 
Consignement, Checking Dates and 
Times 

All crates and every mini-nucs must have the address of the 
beekeeper (and his telephone number) in clear writing on the 
outside. All lettering must be done with indelible ink. Many 
beekeepers forget to change the addresses on borrowed 
equipment, and such negligence creates endless confusion on 
the mating station. 
When Mating Certificates are required, the forms must be 
fastened to the wooden lid of the mini-nuc with a drawing 
pin. When using MAC-hives, the Mating Certificate form is 
enclosed in an envelope, and this is attached to each crate of 
the consignment. 
All papers (including the label with the return address) must 

Fig.125 The red warning sticker "Attention! Live BEES" and 
"TOP; THIS WAY UP!" should always be attached to consign-
ments which make use of rail or ferries 

be in order before the consignment leaves for the station. 
A red warning sticker "Attention! Live BEES" has also become 
popular (Fig.125). It makes all rail or ferry staff take greater 
care when handling the 'parcels'. Where Health Certification is 
required by law, the document must be attached to the 
consignment. 
Before setting off on your journey, it pays to check once 
more that all is in order at the mating station. The warden is 
often present on certain days of the week only, and a wrong 
date for despatch can 'miss the boat' - literally, and the bees 
may have to wait a long time in the heat of the sun. Damage 
is inevitable. 

Collective Consignments 

It helps everybody when neighbouring bee breeders pool 
their interests and send their consignment as one batch, - 
however many mini-nucs. As soon as one transport crate can 
be filled with successfully mated queens, the warden can 
send it back for immediate use of new season's queens. 
Otherwise it can happen that the whole consignment has to 
wait until the last queen has commenced laying eggs. 
Collective consignments should, therefore, have several 
return documents enclosed for shipping and rail companies. 
The despatch or the delivery of mating nuclei to the 
respective mating station is an important costing factor in the 
price of mated queens. Wherever possible, we should make 
an effort to keep the costs as low as possible, and any 
organised pooling of transport and of equipment should be 
welcome. 

The Mating of Queen Bees 

Selective breeding in its fullest sense is not possible without 
complete control over the mating of the sexually productive 
individuals. The mating stations play an important role in 
achieving control over matings of queen bees. The genetic 
selection of the drone parent colonies supplied on the mating 
stations, as well as the rearing and the care of the drones in 
those colonies, require careful attention in this context. 

The work done in the mating stations, often unpaid, deserves 
special mention, and the following chapters should be a 
manual for the running of a mating station by the breeding 
convenor of an association, the station warden and all 
helpers. The breeder himself, of course, must also be familiar 
with the biology of sexual union in bees as well as with the 
behaviour and needs of queen bees from immature 
emergence right to the stage when they begin to lay eggs. 

We must not forget, of course, that many centres are offering 
instrumental insemination of queen bees and that they have 
lately gained importance in selective breeding programmes. 
That specialised procedure will also be described briefly in 
these pages. 

Fig.126a Copulation of drone and queen within a drone as-
sembly area. The queen is attached to a wire on a post. 
(Photo: Kbniger) 

Fig.126b Queen with mating sign returning to her hive en-
trance. (Photo: Kbniger) 

The Biology of Copulations and the 
Control over Matings 

Any successes obtained in selective breeding depend entirely 
on the control which we have over the matings between 
selected individuals. This principle applies to all breeding by 
selection in the animal kingdom. The breeders of farm animals, 
or those working in the poultry industry have no difficulties in 
this respect. They can easily bring the chosen pair of animals 
together for sexual union. In beekeeping the control over 
matings is far more difficult. Queens and drones copulate in 
flight, - far away from the beekeeper or his apiary. His only 
chance of achieving control over matings is by bringing the 
colonies which contain the sexual reproductives together in 
isolation. The mating stations serve this purpose. 

Historical Notes 

Some time before the second world war the Swiss Bee 
Breeders created the first official mating stations. They were 
the foundation stone for their effort of selective breeding 
within a geographical race of honeybees. ZANDER adopted the 
idea and encouraged the setting up of many mating stations in 
Germany. Unfortunately, the opinion that queen bees mate 
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with only one drone, ruled supreme in those days. Indeed, it 
was taught as gospel truth by all Institutes, and only single a 
drone colony was permitted in mating stations 
(GOETZE,1950). Any mating could therefore have only two 
possible results: an out-crossing or a pure mating. This was 
the reason behind sending more and more queens to mating 
stations and making sure that the single drone parent colony 
produced many drones. The record for 'productivity' is held 
by the 'Hirschgrund' (Vale of the Stag) mating station which 
the breeder GUIDO SKLENAR offered for public use. The 
number of mating nuclei which were sent there annually 
reached a staggering figure of 5000 between the years 
1935 - 1945! Another firm conviction was the idea that a 
mating station was secure from unwanted drones if no 
colonies of honeybees could be found within a radius of 1.5 -
2 km. 

Progress in breeding was slow, in spite of intensive activity in 
and around the official mating stations. Many mating apiaries 
were given up when the results were poor or when the 
matings produced progeny with undesirable characters. 
Today we know that the main reason for the failures was due 
to the incomplete knowledge of the queen's and drone's 
behaviour during mating flights, of the biology of sexual 
union and the range of mating flights. 

Multiple matings 

The blind Swiss bee researcher F.HUBER was the first person 
to report that a queen had made two mating flights, each 
time returning with a mating sign. Yet he failed to draw the 
conclusion that queens could mate with several drones. E. 
FRANKE observed multiple matings in 1908 and the Russian 
scientist PIRANOV voiced his opinion in 1935 that the 
majority of queens mate several times. Even ROBERTS, the 
scientist who had published his observations about multiple 
matings in the USA, experienced nothing but resistance and 
disbelief in Europe. Finally, the team of ALBER, JORDAN and 
the brothers F. and H. RUTTNER produced the undeniable 
proof of multiple matings in a series of experiments on the 
island of Vulcano in the Mediterranean. That island is without 
any colonies of bees and, of course, without drones. Since 
then we know that queen bees can fly out to mate several 
times and will, as a rule, copulate in succession with a 
number of drones on each flight. The number of matings 
varies from 6 - 10 on average, and, according to WOYKE and 
TRIASKO, to 4 - 5 per mating flight. Within the first 24 hours 
after each flight, 90% of the semen in the oviducts will be 
expelled from the vagina. Although only 10% of the 
spermatozoa migrate into the spermatheca, the quantity 
stored in it consists of a small share from each drone. 

Multiple matings can produce three kinds of situations. We 
not only have pure or cross matings, but we have the 
possibility of mixed matings. So let us distinguish carefully 
between the terms. The three possibilities are described in 
the drawings Fig.128a; b; and c. In bee breeding we will use 
the term pure matings only when pure queens have mated 
under controlled conditions (Island matings stations and 
instrumental insemination) with male individuals of the very 

same race. Miss-matings can be mixed matings or cross 
matings. In the case of mixed matings, the queen had come 
together with drones of undesirable character as well as with 
drones of her own race and kind (Fig.127). Cross-mated 
queens had coupled only with drones of another race. 

A further outcome of this need for multiple matings in bees is 
the possibility of an incomplete or partial mating. This can 
either come about when bad weather permitted too little 
flight activity for both drones and queens, or when the 
number of available drones on an isolated mating station is 
simply insufficient to cope with the number of virgins sent to 
the island. Because the spermatheca is insufficiently filled to 
trigger egg production, such queens begin to lay eggs only 
after a long delay. The value of queens with an under-filled 
spermatheca is affected, suffers, and they may exhaust the 
reservoir of sperm quickly. The colony then supersedes the 
young queen within a few months. 

In this connection it pays us to study the mating results of 
the fifties which were achieved in isolated mating stations on 
islands just a few miles off the German coast. Before the 
knowledge of multiple matings became known, the rules and 
regulations strictly forbade the use of more than one drone 
parent colony on each island. During the early, post-war 
period, and while the number of mini-nuts sent to the mating 
stations remained comparatively low, the results obtained 
were relatively good. When the stations became more 
popular, the larger number of queens resulted in a drop in 
the number of successful matings until, finally, only 25% of 
virgins sent were fertile (Fig.129/130). The figures given do 
not include the losses through supersedure, non-acceptance 
on introduction and drone-laying which were experienced a 
few months later. Only a small percentage of the total 
number of queens completed the first or second year. 

The old established idea, that a distance of 3 - 4 km from the 
next apiary would secure genetic isolation, persisted right into 
the sixties. Yet the earlier mating experiments of KLATT 
(1929) on the FRISCHE NEHRUNG (Baltic Sea) had already 
disproved that theory. KLATT achieved 12 satisfactory 
matings when he put 14 mating nuclei on a long, isolated spit 
of land in the Baltic sea. This situation guaranteed complete 
isolation of 7 - 8 km from the mainland. PEER (Canada,1957) 
had shown that queens can get mated when distances up to 
16 km were separating their nuclei from the nearest drone 
colony. ALBER discovered the true radius of the flight of 
drones by catching them and letting them fly home to their 
hive from varying distances between 4.5 to 7 km, During 
their studies of drone congregations, the brothers RUTTNER 
observed by using genetically labelled drones, that drones 
had a range of 6 - 7 km, and that they flew over obstacles of 
800 to 900 metres (2500 -2700ft) during such flights. The 
same experiments proved that virgin queens would fly as far 
as 5 km even though many drones were available in the 
immediate vicinity. 

Combining this knowledge of the flight of queens and drones, 
we must assume that distances of 10 - 12km can be bridged 
during mating flights, although in practice this will not 

happen very often. The average range of mating flights 
appears to be 6 - 7km in any direction. This means, that in 
order to achieve full control over matings, we must ensure an 
area of complete isolation within a circle with a radius of 10 -
12 km. That amounts to a surface area of over 350 square 
kilometres which must be without any colonies of 
honeybees, - even without wild ones. 

Things are a little better in alpine regions where high 
mountains and steep rock faces form natural barriers. Large 
areas of water also form a natural obstacle because bees 
avoid flying over such surfaces. It appears that drones cannot 
take bearings and get confused by the shiny reflections. 
DRESCHER proved that drones cannot return to the mainland 
when they were released on the island MELLUM. What was a 
comfortable flying distance on the mainland became a barrier 
when watery surfaces of 6.5 km separated the drones from 
home. The experiments on the island of SPIEKEROOG by 
MEINEN (1970) were even more astonishing. In that case the 
drones could not return home over a distance of 3 - 4 km, and 
shunned flying over the sea and the mud-flats between the 
island and the mainland. This shows that a separation of 4 km 
between an island mating stations and the mainland will be 
sufficient to ensure complete isolation. 
1.4 Drone Assemblies - Drone Congregation Areas 

As long ago as 1915 the scientist BUTTEL-REEPEN wrote 
about 'balls of drones' during the mating flight of queen bees. 
He assumed that drones gathered above tall trees and small 
hills. In 1958 the French beekeeper JEAN-PROST astounded 
everybody with his report of 'swarms of drones' about 15 
metres above the ground in the CEVENNES Since then we 
have learned a lot about drone assemblies, and most of it 
from the extensive experiments done by the brothers 
RUTTNER. 

Drone assemblies or drone congregation areas are the 'play 
grounds' of male bees which gather there quite independently 
of the presence or absence of virgin queens. Throughout the 
season and over many summers the drones 'swarm' in the 
very same location. Only in such a place we can attract many 
drones to a lure which contains some of the queen's 
pheromone (Fig.131). Away from a congregation area this is 
not always possible. 

Drone assemblies are visited not so much by the drones from 
the immediate vicinity, but by the drones from colonies 3 - 4 
km away. The drones from hives 6 - 7 km away are less well 
represented. Congregation areas are the favoured mating 
places for virgin queens, although some matings have been 
observed elsewhere. Again, even the queens appear to 'prefer' 
drone assemblies which are situated 2 - 5 km away from 
home, and shun the ones nearer their own apiary. 

This tendency to fly far for matings is one scheme by means 
of which Nature avoids the dangers of inbreeding. In that way 
it encourages sexual union between individuals from distant 
and unrelated colonies. Furthermore, the assemblies 
guarantee the presence of enough drones for multiple and 

adequate insemination of queen bees. 

We are still lacking a full explanation why drones, - and 
queens, - are attracted to the assembly places. When drones 
were released from colonies which had been transported to a 
new site, they quickly found the congregation areas. This 
implies a specialised and effective 'sixth sense' of orientation. 
It appears that certain landmarks on the horizon can act as 
guides, and RUTTNER assumes that it is the contrast between 
various stimuli which steers the male bee's flight. J.v.PRAAGH 
investigated optical triggers and studied the distribution of 
light intensities around - and away from - drone congregation 
areas. Thermal currents of uplifts and vortices can play 
another important role. 

Drone assemblies have been found to exist in mountainous 
countries as well as on islands. In the hills the drones circle at 
a height of between 5 - 15 metres above the ground. On the 
off-shore islands where wind speeds are higher, the swarms 
of drones occur 3 - 5 metres above the ground. Over plains 
and in open country the assemblies are more diffuse, 
according to v.PRAAGH 

When we have heard the typical sound of a drone 
congregation only once, we will recognise it in later years. 
Wherever we hear the typical humming on a warm day and 
throw a stone or a similar object high into the air, we may find 
that some of the drones will dive towards it. A better lure 
would be a caged queen raised high on a long fishing rod or 
lifted up by a toy-balloon filled with hydrogen gas. 

Drone assemblies have little influence on the management of 
mating stations. Some breeders think it is good enough to 
position their mating nuclei close to a drone assembly place 
not far away from a mainland mating station in order to get 
pure matings without paying their fees. This does not help 
because, as we have just pointed out, drones prefer the  
distant congregation areas and that the topography plays an  
uncertain role.  

Mating Stations  
Mating stations are isolated locations which serve the  
members of an association to let queens mate with selected  
drones only.  

Mating Stations on Islands and on the  
Mainland.  
The previous chapters have shown that, when it comes to  
selective breeding, the value of a mating station consists of  
its location, its freedom from undesirable and wild colonies  
within a 10km radius, and the number of desirable drones  
within the same district. The official Breeder's Guide Book of  
the German Federation of Beekeeping Associations (1988  
Edition) provides for the following categories of approved  
mating stations.  
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Officially Approved Island Mating 
Stations. 

These are the mating stations on islands which are separated 
from the mainland by at least 3km area of water (at low 
tide). No other colonies of bees are permitted on these 
islands. A number of such island mating stations can be 
found on the off-shore islands which are dotted along the 
coast line of the German Bight from Holland to Denmark. All 
islands are truly isolated and have approved mating stations. 
Bee breeders from all over Germany can send their virgin 
queens to any one mating station according to their own 
choice. 

Generally, all island mating stations are conducted as 'mono-
strain' mating station. This means that all queens of drone 
parent colonies belong to a specially selected, close-bred and 
evaluated strain of bees within the Carniolan race. Queens of 
drone parent colonies on the islands need not be sister 
queens, the use of cousin queens once or twice removed is 
permitted. 

Approved Mating Stations 

These mating stations, generally on the mainland, must 
guarantee that no undesirable drones are within a radius of 
6km (better 7 - 10km). This area around the mating station 
is called the protected zone or the belt of isolation of the 
mating station, and the above distances are the minimum 
requirement. The number of mixed matings and cross 
matings increases if the radius of 6 km is reduced. On the 
other hand, every additional kilometre beyond that limit 
which can be flooded with drones of equal pedigree will 
increase the security and the value of the mating station. 
Mainland mating stations can be conducted as mono-strain 
mating station or as a pure-race mating station. 

a) Approved Mono-Strain Mating 
Stations 

These must give a guarantee that all colonies moved into the 
zone of isolation* are headed by queens which are all 
daughters of fully evaluated queens originating from the 
strain on the island. In order to comply, it is necessary to re-
queen all colonies within the zone isolation of 6km radius 
annually (a radius of 7 - 10km is better). 

Very few mono-strain mating stations exist in the lowlands or 
in the districts rolling hills in central Germany. Only in the 
high mountains is it possible to arrange for complete and 
qualifying isolation. Only there is it possible to check the 
colonies within the required limits and to requeen them with 
queens of the chosen strain. The local convenor is 
responsible for arranging the annual change-over of queens. 

b) Approved Pure-Race Mating Stations. 

The high standards of purity of strain can be relaxed for pure-
race stations when it can be established that matings with 
racially pure drones of the Carniolan bee are assured. 

Most mating apiaries in the lowlands and the central regions 
can be placed into this category (Fig.135). It is not necessary 
to arrange for complete and annual re-queening of all colonies 
within the belt of isolation with queens from one strain, but it 
is of great importance that all colonies within the zone belong 
to the Carnica race, - whatever the line or strain. 

Forming and Managing Mating Stations 

The management of mating stations is governed by the rules 
of the Breeder's Guide Book. 

Its rules state that only evaluated drone parent colonies may 
be kept in approved mating stations. It is recommended that 
the highest possible drone density is maintained at all times, 
and that the convenor of the station and the suppliers of the 
chosen colonies are responsible for this. 

The following rule of thumb can serve as a ready reckoner for 
the running of a mating station. For every 25 - 50 mating 
nuclei which may be at the mating station at the same time it 
is necessary to maintain one evaluated drone parent colony at 
full strength. In the mating stations on the islands and in the 
approved mono-strain mating stations of the mainland the 
rules demand that all queens of drone parent colonies are 
close relatives of the same strain. In mating stations on the 
mainland the number of drone parent colonies should be not 
less than 6 - 8 stocks. 

The migration with drone parent colonies should be completed 
some time before drones are beginning to fly. If that is not 
possible, the entrances to all drone colonies must be screened 
with drone excluders against the entry of drones which may 
drift in from other colonies. 

All mating nuclei sent to mating stations should be delivered in 
standard mini-nucs. Provided the convenor of the mating 
station gives his consent, miniature mating hives of multi-comb 
design MAC-hives) can also be sent or taken. Bee populations 
in mating nucs must be free from drones. If only one drone is 
detected, the whole consignment must be rejected and 
returned. 

The official Bee Disease Order applies to all colonies taken or 
sent to the mating station. The warden can demand 
certification of the health status, and this can be issued by the 
Animal Health Authority of the client's district. The soft candy 
in the mating nuclei should contain the correct dosage of a 
medication designed to suppress Nosema Disease. 

to be continued in magazine No. 15  

1. What are honeybees, anyway? 

Bees of all kinds belong to the order of insects known as 
Hymenoptera, literally "membrane wings". 	This order, 
comprising some 100,000 species, also includes wasps, ants, 
ichneumons and sawflies. Of the 25,000 or more described 
species of bees (more are recognised every year) the 
majority are solitary bees most of which lay their eggs in 
tunnels which they excavate themselves. In some species 
small numbers of females may share a single tunnel system, 
and in other cases there may be a semi-social organisation 
involving a hierarchical order among the females. These 
bees provide a supply of food (honey and pollen) for the 
larvae, but there is no progressive feeding of the larvae by 
the adult bees. Honeybees belong to the family of social 
bees which includes bumble bees and the tropical stingless 
bees of the genus Meliponinae. The social bees nest in 
colonies headed by a single fertile female, the queen, which 
is generally the only egg layer in the colony. Foraging for 
nectar and other tasks such as feeding the queen and the 
larvae, cleaning brood cells and removing debris, are carried 
out by a caste of females, the workers. Honey and pollen is 
stored, and larvae are reared in cells made from wax 
secreted by the worker bees. 

Typical colonies may amount to no more than a few dozen 
insects, and may be annual as in the case of bumble bee 
colonies, or they may number several tens of thousands and 
persist for a number of years, as in the case of honeybees 
and species of Meliponinae. 	The sub-family Apini or 
honeybees, comprises a single genus, Apis, which is 
characterised by the building of vertical combs of hexagonal 
cells constructed bilaterally from a midrib, using only the wax 
secreted by the worker bees. The cells are multifunctional, 
being used repeatedly for rearing the larvae and for the 
storage of honey and pollen. Progressive feeding of the 
la rvae is carried out by young bees with food produced by 
glands in the head of the bee from honey and pollen. 

Two attributes of honeybees which have been essential to 
their evolution and biology are their clustering behaviour and, 
particularly in the case of the cavity-nesting species, their 
ability to cool the nest by evaporation of water collected 
outside. These attributes enable the colonies to achieve a 
marked degree of temperature regulation within the nest 
irrespective of the external temperature. The genus Apis was 
thus enabled to colonise a wide variety of environments, 
ranging from tropical to cool temperate. The Meliponinae 
which lack this capability are confined to tropical regions. 
Another behavioural character of honeybees is the 
communication of information about food sources and the 
recruitment of foragers by "dance language". The accurate 
dissemination of information concerning direction and 
distance of forage areas leads to efficient exploitation of food 
sources. 

Whereas representatives of most types of bee were 
indigenous to all the continents, bees belonging to the genus 
Apis were originally to be found only in the Old World, 

namely Asia, Africa and Europe. This suggests that the genus 
appeared much later than the other types. The genus 
comprises four species: Apis florea, the Little Honeybee; Apis 
dorsata, the Giant Honeybee; Apis cerana, the Eastern 
Honeybee; and Apis mellifera, the Western Honeybee. (Some 
authors include Apis laboriosa and Apis andreniformis as 
separate species, but it is likely that these are geographical 
subspecies of Apis dorsata and Apis florea respectively which 
show greater physical variations than the other subspecies 
and are possibly in a more advanced stage of speciation). 
Apis florea and Apis dorsata build single comb nests in the 
open, florea in low bushes and dorsata in trees. Like other 
tropical honeybees they are prone to migrations, at times over 
considerable distances. These migrations may be seasonal or 
in some cases may be a defence against predators and 
parasites. Although unsuitable for apicultural use, both these 
species make a major contribution to the supply of honey and 
wax in the countries in their territorial range. 	Human 
predation usually involves destruction of the nest including the 
brood, but in some areas collection of honey is practised 
without destruction of the nest, and some honey gatherers 
even provide nest sites to which they transfer the whole 
colony. 

The lifestyle of Apis cerana is similar to that of the Western 
Honeybees, and like Apis mellifera it is used in apiculture with 
modern moveable comb hives. The numerical strength of 
cerana colonies is usually much less, and honey yields are 
smaller. It is therefore being rapidly supplanted by imported 
mellifera races, chiefly A. m. ligustica. 

Bees of the genus Apis are not the only bees which contribute 
to the World's supply of honey and wax. Some species of 
Meliponinae form very large colonies and store sufficient 
honey to make their exploitation worthwhile. 	Modern 
apicultural methods are inapplicable, but tribes of Central and 
South American Indians have kept such bees in "hives" for 
hundreds of years. (It should not be inferred however, that 
stingless bees are necessarily gentle and easy to handle; they 
may carry out mass attacks on large intruders such as man, 
inflicting painful bites with their powerful mandibles. Some 
species inject a caustic venom which causes severe burns to 
the areas of skin affected.) 

2. The origins of honeybees 

It is thought that bees originally evolved from hunting wasps 
which acquired a taste for nectar and decided to become 
vegetarians. Fossil evidence is sparse but bees probably 
appeared on the planet about the same time as flowering 
plants in the Cretaceous period, 146 to 74 million years ago. 
The oldest known fossil bee, a stingless bee named Trigona 
prisca, was found in the Upper Cretaceous of New Jersey, U.S. 
A., and dates from 96 to 74 million years ago. 	It is 
indistinguishable from modern Trigona. The precursor of the 
honeybees may have been living about this time, but fossils of 
the true Apis type were first discovered in the Lower Miocene 
(22 to 25 million years ago) of Western Germany. A bee 
resembling Apis dorsata but much smaller (about the size of a 
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present day mellifera) was present in the Upper Miocene 
(about 12 million years ago). It is thought that Apis florea 
and Apis dorsata may have existed as separate species as 
early as the Oligocene period. It has not been possible to 
estimate when bees of the mellifera/cerana type first 
appeared on Earth. Mellifera and cerana must have acquired 
separate identities during the latter part of the Tertiary era. 
The two species were apparently physically separated at the 
time of the last glaciation, and there was no subsequent 
contact between them until that brought about by human 
intervention in recent times. 	In the post glacial period 
mellifera and cerana (and to a less extent dorsata and florea) 
have shown similar evolution into geographical subspecies, or 
races. 

3. The development of subspecies 

Although it has long been known that there are many kinds of 
honeybee, and these have been the subject of scientific study 
for more than two centuries, only in recent years has a 
comprehensive classification been attempted which takes into 
account not only differences in physical characters between 
subspecies and their present geographical distribution, but 
also the geological evidence pointing to their origins, and to 
the course of their subsequent evolution and distribution. Like 
the stingless bees, honeybees first evolved in tropical 
conditions. The fossil record shows that at the time the area 
of land that is now Europe had a tropical climate. As the 
climate became cooler the open nesting types would not have 
been able to survive except by migrating to the tropical region 
of Southern Asia. For the greater part of the Tertiary era 
Africa was isolated from Europe by sea, and no Tertiary types 
of honeybee reached Africa even after a land bridge was 
established. It is likely that the development of advanced 
thermal homeostasis in honeybees which permitted the 
occupation of cool temperate zones therefore occurred in 
Southern Asia, possibly in the Himalayan region. Once 
established, the cavity nesting cerana-me//ifera type would 
spread East and West, eventually occupying both tropic and 
cool temperate zones. A physical separation into two groups 
probably took place as a result of the glaciations which 
occurred during the Pleistocene period (1 million to 25,000 
years B.P.) and desert and semi-desert then kept the two 
groups separate during intervening warm periods. Thus 
mellifera and cerana, although originating from a common 
stock, evolved into distinct species. The ultimate western 
boundary of the cerana territory was in Afghanistan some 600 
km to the East of the nearest mellifera colonies in Iran. The 
cerana territory comprised the Indian subcontinent South of 
the great mountain ranges, Ceylon, Malaysia and Indo-china, 
and the East Indies including the Celebes, Timor and the 
Philippines. 	In eastern Asia it reached latitude 46, and 
occupied Japan except for the island of Hokkaido. 

Me//ifera spread westwards through Asia Minor to colonise the 
Balkans and the Mediterranean region, and southwards 
through the Arabian peninsula to occupy central and southern 
Africa. Similarities between neighbouring subspecies suggest 
that the Iberian peninsula and southern France were colonised 
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from North Africa. 	How far mellifera bees may have 
penetrated into northern and western Europe during the warm 
intervals between the glaciations of the Pleistocene period can 
only be a matter of conjecture; what is certain is that no 
honeybees could have existed North of the Mediterranean 
region, the Iberian peninsula and south western France at the 
time of the most recent Ice Age. Although at its maximum 
extent in Western Europe some 18,000 years ago, the ice 
sheet only reached as far as northern Britain - the area for 
hundreds of miles to the South was inhospitable tundra. 

In the warm period which followed the Ice Age (starting about 
14,000 years ago) the ice sheet gradually retreated and the 
tundra was replaced by forests of birch, pine, hazel, elm and 
broad-leaved oak. The Western honeybee was once more 
able to extend its domain in Europe. In the East advance 
beyond the Caucasian region proved impossible, owing to the 
lack of suitable nesting sites in the steppes of southern 
Russia. The bees of the Balkan area spread northwards to 
occupy the eastern Alpine valleys, Central Europe as far as the 
50th parallel of latitude, and the western shores of the Black 
Sea. In the West the bees which had found refuge in 
southern France during the Ice Age spread across Europe 
North of the Alps, eventually occupying an area from the 
Atlantic seaboard to the Ural Mountains. The northernmost 
limit of the territory may have been in southern Norway; 
honeybee remains dating from Ca. 1200 A.D. have been 
found in an archaeological dig in Oslo although honeybees 
had not been reported in Norway prior to the 18th Century. 
The mountain ranges of the Alps and the Pyrenees obstructed 
the northward movement of the bees in the Italian and 
Iberian peninsulas. However in colonising this vast territory, 
stretching from the Urals to the Cape of Good Hope, Apis 
mellifera had to adapt itself to a large variety of habitats and 
climates ranging from the Continental climate of eastern 
Europe with its harsh winters, late springs and hot, dry 
summers, through Alpine, cool temperate, maritime, 
Mediterranean, semi-desert and tropical environments. This 
adaptation was achieved by natural selection, producing some 
two dozen subspecies or races. All the subspecies of the 
mellifera group can interbreed given the right conditions, but 
the crosses show hybridity characters. 

Although cerana bees must have shared a common ancestor 
with mellifera, they have evolved into separate species. Other 
differences include their differing reactions to diseases, 
infestations and predators. Cerana can tolerate varroa and 
has developed an effective defence strategy against the Giant 
Hornet, against which mellifera bees have no defence. 
Cerana is however, highly susceptible to the acarine mite, 
which arrived with the introduction of mellifera bees into 
cerana territory. It is also highly susceptible to sac brood and 
foul brood, but not markedly so to nosema. 

The different races of mellifera can generally be differentiated 
in physiological terms. Bees from warmer climates tend to be 
smaller in size and lighter in colour than those adapted to the 
colder regions, although this rule is not invariable. The effect 
of altitude seems to be similar to that of increasing latitude. 

continued 

Accurate differentiation between races of similar appearance 
requires precise morphometric examination of representative 
samples of bees. There are also differences between races 
in natural history and biology. Some subspecies are more 
prone to swarming than others, some produce large 
numbers of young queens when swarming, others only a 
few. Tropical honeybees frequently "abscond" or migrate, 
sometimes due to lack of forage through drought or other 
causes, or perhaps as a defence against predators. Heavy 
predation is also a likely cause of the vigorous defence 
reaction of some races, for example, the bees of tropical 
Africa. The bees of the warmer regions do not need to 
cluster as tightly as those confined to the nest through long, 
cold winters. Brood rearing is adapted to take maximum 
advantage of the local flora. Where bees of the same race 
have occupied different kinds of habitat, they have formed 
local strains which have accommodated themselves to the 
different conditions. Similarly, honeybees of different races 
which have occupied similar habitats have evolved similar 
behavioural characters. Even the "dance language" by which 
honeybees communicate information about the location of 
food sources may differ in detail between races as different 
races may be conditioned to foraging over different distances 
from the nest. (Professor Goetze described these differing 
dance patterns as "honeybee dialects".) 

The behavioural characters of the different races and strains, 
brood rearing pattern, foraging behaviour, clustering, etc., 
are fixed genetically, so that a colony cannot readily adapt 
itself when transferred to a different kind of environment. 
The Dark European Honeybee, Apis mellifera mellifera, is 
fairly uniform over its whole range, having had but a 
comparatively short time in which regional varieties could 
evolve, but even in this race differences can be observed 
between strains. In France, where the bee has been 
domiciled longest, there are distinct differences in brood 
rearing pattern between the A. m. mellifera bees of the 
Landes district in the southwest, the bees of the Paris area, 
and those of Corsica. The Landes bees are typical "heather 
bees", conditioned to a principal nectar flow in late summer 
and early autumn. In the Paris area there is no summer 
nectar flow and the bees show early spring brood activity. 
Exchange of colonies between the Landes and Paris resulted 
in poor performance in both cases. In Corsica the A. m. 
mellifera bees follow a Mediterranean pattern with little or no 
brood production in summer and a second Peak in autumn. 

The effect of transferring bees to environments to which 
they are not adapted is graphically illustrated by experience 
in the tropic zone of South America. European honeybees 
have been kept in Brazil for centuries, yet failed to establish 
a feral population in the country. When a few queens of a 
tropical race from Africa were introduced into the country, in 
a matter of a few years feral colonies of hybrids -  
"africanised bees" - had crossed the Amazon rain forest and 
moved North and South, completely eliminating the 
European bees. 

The behavioural patterns which have evolved in the different 
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races have ensured the survival of the various subspecies in 
their native habitats, and some of these patterns may be 
repeated in different races. There is one race which, 
although of small economic importance, possesses an 
apparently unique biological character which renders it of 
great importance in the study of the genetics of honeybees. 
In all other races, when a colony is rendered queenless, 
laying workers may appear which are capable of laying drone 
eggs only. In A. m. capensis, the Cape Bee, when a colony is 
deprived of its queen, a laying worker appears within a few 
days which, for a period, is able to lay predominantly diploid 
worker eggs. From these eggs true queens capable of being 
mated can be raised, re-establishing queenrightness in the 
colony. 

4. The present situation 

Apiculture has been practised in Europe and Asia throughout 
recorded history. For most of the time the honeybees kept in 
any country would be indigenous to the locality. In the New 
World countries, where the true honeybees, Apinae, were 
originally absent, the early settlers imported the bees with 
which they were familiar. Thus, Iberian bees were taken to 
Brazil and North European bees to North America, Australia 
and New Zealand. Whereas the Iberian bees were unsuited 
to the tropical climate of South America and failed to 
establish a feral population, the North European bees 
adapted well to the harsher conditions in North America and 
feral colonies quickly established themselves over a wide 
area; indeed, colonisation by honeybees far outstripped that 
by the settlers. In New Zealand and Tasmania feral and 
managed colonies of A. m. mellifera have existed in a pure 
state for 150 years in spite of massive importations of Italian 
bees. 

In most parts of the World, especially where beekeeping is 
practised on a commercial scale, the Italian bee has proved 
the most popular, owing to its docility, its rapid build-up, and 
its ability to rear brood continuously until late in the season 
as long as food is available. It is therefore pre-eminently 
suitable for those countries where long, continuous nectar 
flows occur from late spring onwards. Where the nectar 
flows are intermittent or are interrupted by bad weather, 
feeding may be necessary during the barren periods, and also 
in spring and autumn. A. m. ligustica cannot survive the 
harsh winters of the northern and midwestern states of 
America. Migratory beekeeping has therefore been adopted; 
new colonies are raised each spring in the southern states 
and transported to the forage grounds of the North, where 
they remain until the Fall. With adequate brood space and 
young queens, swarming is not a problem. At the end of the 
season the colonies are destroyed. Unfortunately, one of the 
desirable characters of the race, namely docility, may be 
quickly lost by interbreeding with feral colonies of A. m.  
mellifera or its hybrids. 

Italian bees were first imported into Britain in the middle of 
the 19th century, more as curiosities than for any known 
apicultural advantage. Importation in bulk with government 
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encouragement took place from 1920 onwards, following the 
so-called "Isle of Wight disease" epidemic. This disease has 
been equated with acarine, and undoubtedly acarine played a 
part, but it seems likely that wartime neglect, and the loss of 
beekeeping experience resulting from World War I 
contributed to the loss of colonies. The losses were greatest 
in the south of England, where the greater proportion of 
beekeepers, and particularly the large bee farms, were to be 
found. Even so, in spite of massive imports of Italian bees, 
A. m. mellifera still exerts a dominant influence over large 
areas of Great Britain and Ireland although pure examples 
are comparatively rare. The Italian bee has performed well in 
warm summers, particularly in the South of England, but 
heavy losses usually occur during the so-called hard winters. 

The other race which has been exported world-wide is the 
Carniolan, A. m. carnica. In Germany the native dark bee 
had been completely mongrelised by the large scale 
introduction of foreign bees, chiefly ligustica and carnica, and 
the honeybee population was generally unproductive and 
aggressive. 	A decision was made by the Deutscher 
Imkerbund (the German Beekeepers' Association), supported 
by the Provincial and Federal Governments and the majority 
of German beekeepers, to convert completely to Carniolan 
bees, using selected strains, and to control bee breeding by 
licensing breeders, so as to ensure maintenance of the purity 
of the breed and improve productivity and other desirable 
attributes. This programme has now been virtually 
completed, although importation of foreign bees is still 
permissible under the law. 

In other North European countries there has been a tendency 
to move over to Carniolan bees, although in recent years an 
increasing interest has been shown in re-establishing the 
North European Dark Bee, A. m. mellifera, in most countries 
in which it was the native sub-species. The move to 
Carniolans or Italians is unlikely to progress as far as eastern 
Russia or central Siberia, where the harsh winters and late 
springs may demand a hardy bee with a late build-up. 
Beekeeping in these regions is said to be possible where the 
rivers are frozen for less than six months in the year, in spite 
of the severe winters. Although the post-glacial migration of 
A. m. mellifera did not progress beyond the Ural Mountains, 
beekeeping using the North European bee has been practised 
in Siberia since the early part of the 19th century. Only in 
the easternmost province is a different race of honeybee 
kept; the Ukrainian bee, A. m. macedonica, was introduced 
into Ussuria towards the end of the 19th century. 

5. Which bee? 

Twenty five thousand different kinds of bee have been 
described, divided into eleven families, numerous subfamilies, 
tribes and genera, and still more numerous species and 
subspecies. Honeybees belong to the family Apidae, which 
includes other social bees such as bumble bees (Bombinae), 
and stingless bees (Me/iponinae). The subfamily Apinae, 
consists of one tribe Apini, comprising one genus, Apis 
There are four species within the genus: florea, dorsata, 
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cerana and mellifera, but only the last two are suitable for 
apiculture in modern, moveable comb hives. Two dozen 
geographic races of the Western Honeybee, Apis mellifera, 
have been recognised, adapted to a range of environments 
from the cold continental climate of eastern Europe, through 
the moist temperate climate of the Atlantic seaboard, the 
warmth of the Mediterranean, and the heat of the tropics and 
semi-deserts. Only four of these races need be considered 
for apiculture in a cool temperate climate such as that of 
Britain. namely A. m. ligustica, A. m. carnica, A. m. caucasica 
and the native bee of the British Isles, A. m. mellifera. 

It was formerly believed not only by ordinary beekeepers but 
by some notable scientists, that improvements in the 
desirable attributes of honeybees, productivity, docility, 
resistance to disease, for example, could be achieved by 
crossbreeding different races. It is well known in other fields 
of bioculture that a first or second cross of two different 
breeds or strains will often produce progeny which are 
superior to either progenitor in some desirable character. It 
is also known that such hybrids are generally unsuitable for 
further breeding as the results are frequently unpredictable 
and generally inferior particularly if continued through several 
generations. So it is with honeybees; first or second crosses 
sometimes produce colonies which give exceptional 
performance, "hybrid vigour", but succeeding generations 
seldom repeat this performance. Moreover, crossing of any 
of the four races mentioned is likely to result in hybrids with 
very undesirable characters, namely excessive stinginess and 
a predilection to "following". It is now widely accepted that 
the best way to get improvement in bee stocks is by selective 
breeding within a single subspecies. 

It is worthwhile considering the reputed behavioural 
characters of the races most likely to be chosen for 
apicultural purposes in Britain. The Italian or Ligurian 
honeybee, A. m. ligustica, is the foreign bee which has been 
imported in greatest numbers, and has largely supplanted the 
native bee in the south of England, although surprisingly, 
pure or nearly pure colonies of the latter have survived into 
recent years, even when surrounded by predominantly 
Ligurian apiaries. Many beekeepers have found that their 
"Italian" bees turned dark within the space of a few 
generations. Some of the most vicious hybrids retain the 
bright colouring of the Italian race, however. Further north 
the performance of the Italian bee has been less impressive, 
and many experienced beekeepers prefer the native bee. 
Carniolans and Caucasians have also been imported into 
Britain but not in numbers comparable to those of the Italian 
imports. and generalisations about their performance under 
British conditions could be misleading. 

Apis mellifera ligustica 

The Italian honeybee is the most widely distributed of all 
honeybees, and has proved adaptable to most climates from 
subtropical to cool temperate, but it is less satisfactory in 
humid tropical regions. It is very prolific but brood rearing 
starts late and lasts long into late summer or autumn, 
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irrespective of nectar flow. It is therefore at its greatest 
advantage in those regions where favourable weather 
prevails throughout the summer, and there is a long, 
uninterrupted supply of nectar. It is less satisfactory where 
the main nectar flow occurs in spring, or where the weather 
is uncertain, as in the cool maritime regions. In poorer 
districts a honey crop may only be obtainable at the expense 
of heavy autumn feeding. 

A. m. ligustica has been described as having a low swarming 
tendency with few queen cells, but this is contrary to the 
experience of many beekeepers in Great Britain. This may 
possibly be due to the use of brood chambers which are too 
small for such prolific breeders. In the migratory beekeeping 
practised in America it is not unusual to operate without a 
queen excluder, so that the breeding area is unrestricted. It 
is said that the queen seldom goes above the second lift of 
the hive. 

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. Their bodies are smaller and their overhairs shorter 
than those of the darker races, and they do not form such 
tight winter clusters. More food has to be consumed to 
compensate for the greater heat loss from the cluster. The 
tendency to raise brood late in autumn also increases food 
consumption. They are unable to retain faeces in the gut for 
long periods and require more frequent cleaning flights than 
the dark bees; they are more likely to be lured out of the hive 
by bright winter sunshine. There is no clear evidence that A. 
m. ligustica is any more resistant to acarine than A. m. 
mellifera; no epidemic corresponding to Isle of Wight disease 
was ever reported from northern Europe. Moreover, acarine 
is undoubtedly a problem among the Italian bees of the 
United States of America. A. m. ligustica also appears to be 
less tolerant of nosema than A. m. mellifera. 

A. m. ligustica tends to forage over shorter distances than 
either A. m, carnica or A. m. mellifera, and may therefore be 
less effective in poorer nectar flows. It apparently lacks the 
ability to ripen heather honey before sealing. Italian bees are 
much more prone to drifting and robbing than the other 
principal races of Europe. It has a reputation for gentleness, 
but hybrids with the darker races can be especially vicious. 

Apis mellifera carnica 

The Carniolan bee of Slovenia and Austria is the nearest 
relative of the Italian, but it is larger and darker, the 
characteristic yellow rings of A. m. ligustica being replaced by 
dark bands. The A. m. carnica territory covers a large area of 
south-eastern Europe, and there are numerous regional 
variations. The characteristic brood rhythm is a rapid 
build-up in spring, followed by a slow decline and an early 
cessation of brood rearing in the autumn. It is particularly 
suited to an early spring honey flow. Like A. m. mellifera it 
can survive hard winters with a small winter cluster. 
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It is said that Carniolan bees are more prone to swarming 
than Italian bees, but that this tendency can be reduced by 
selective breeding. In recent years selective breeding has 
also been used with great effect in both Austria and Germany 
to improve the productivity of the bees. A. m. carnica are 
reputed to have better homing ability than any of the other 
major races, and are much less prone to drifting (and 
presumably to robbing). Carnica bees are sparing in the use 
of propolis. Carniolan bees have a well deserved reputation 
for gentleness and quietness on the comb, but their hybrids 
with both A. m. mellifera and A. m. ligustica are said to be 
particularly vicious. 

Apis mellifera caucasica 

The Caucasian bee closely resembles A. m. carnica in general 
appearance, and may not be easily distinguished from the 
latter except by morphometric examination (longer proboscis, 
cubital index about 2 on average). Indeed, it has been 
alleged that many bees sold as "Caucasians" were in fact 
caucasica-carnica hybrids. A. m. caucasica is indigenous to 
the mountain range and southern valleys of the Caucasus, 
and to the eastern end of the Black Sea coast in Anatolia. 
The climate varies from humid subtropical on the coast to 
cool temperate in the mountains, and local strains reflect the 
different climates, the bees from the mountains being larger 
and darker, with longer overhair, than those from the lowland 
region. The Caucasian bee is noteworthy for the length of its 
proboscis, being the longest of all the mellifera races. One 
might expect that this would give it an advantage over 
shorter-tongued races from a foraging point of view, but this 
does not seem to be borne out in practice. Brood rearing 
generally starts late and the spring build-up is slow, leading 
to a medium population size in summer and autumn. 
Swarming tendency is said to be low, and the number of 
swarm cells moderate. Caucasian bees are said to be at their  
best in protracted slight nectar flows; they seem to be unable  
to cope with short heavy flows, most of which is stored in the  
brood chamber rather than the supers. Honey cells are "wet"  
capped, i.e. there is no air space between the honey and the  
capping, and this may lead to "weeping" of the comb.  

Caucasian bees are notorious for their heavy use of propolis,  
especially at the hive entrance. In Winter the entrance may  
be almost completely closed by a curtain of resin, leaving  
only a few small holes for ventilation and flight activity.  
Caucasian bees have poor resistance to nosema disease and  
this may lead to heavy winter losses.  

A. m. caucasica is described as having a "high level of  
gentleness", and certainly it had this reputation in the 1930s,  
although there was little experience of this bee in Britain at  
that time. It is said to combine well with other races,  
particularly A. m. carnica and A. m. ligustica. There has been  
a report of very aggressive behaviour by "Caucasian" bees in  
this country, but the bees in question may have hybridised  
with local bees. They apparently showed poor wintering  
qualities.  
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Why bother to breed the native bee? 

continued 

The native bee: Apis me/Jifera me/Jifera 

The 'A. mellifera"(1758) or 'A. mellifica"(1761) of Linnaeus 
is but one small section of the Dark European Honeybee 
whose natural territory included the island of Corsica and 
ranged from the Pyrenees over Europe north of the Alps to 
the Ural Mountains in the east, and included Great Britain and 
Ireland and southern Sweden. Although there is no historical 
record of honeybees in Norway before 1775, it is known from 
archaeological evidence that A. m. mellifera was present in 
southern Norway round about 1200 A.D. 
It is well adapted to survive in a harsh climate. It is thrifty in 
its use of stores; brood rearing is reduced when the nectar 
flow is interrupted. It forages over longer distances than the 
Italian bee and can make better use of meagre food 
resources. It will be observed foraging both earlier and later 
than A. m. ligustica, and will fly in dull and drizzly weather 
which would keep Italian bees indoors. It may also be that 
mating can take place at lower temperatures than in the case 
of the southern races. Although less prolific than Italians, the 
workers live longer and there is a higher ratio of foraging 
bees to hive bees. The wintering capabilities of the dark bee 
are excellent; although colony size is at all times moderate, 
and the winter cluster is small, heat is conserved by the 
tightness of the cluster and the large bodies and long 
overhair of the bees. The "winter" bees of the northern race 
have the ability to retain faeces in the gut for long periods, 
due apparently to a greater production of catalase by the 
rectal gland in autumn. They are thus less dependent on 
cleansing flights. They are also less likely to be lured out of 
the hive by bright winter sunshine than Italian bees. A. m. 
mellifera forms a compact brood nest with pollen stored as 
close to the brood as possible, sometimes below as well as 
above the brood. Honey is stored outside the pollen circle. 

It has often been heard said among beekeepers that heather 
honey should be disposed of quickly because it "does not 
keep". Another widely held belief is that heather honey is 
unsuitable for winter stores. Apparently A. m. mellifera had 
not heard these maxims, or if they had they chose to ignore 
them. How otherwise would "heather bees" have chosen to 
live for centuries in areas where there was only the heather 
honey crop to support them from one year's end to the next 
(and perhaps for two or more years if the weather was bad at 
the time of subsequent harvests)? 

The native bee of the British Isles is renowned for the 
whiteness of the sealed honeycomb. The tappings are 
convex and a small air space is left between the honey and 
the capping. This prevents "weeping" and reduces the risk of 
fermentation which might give rise to dysentery. 	The 
swarming behaviour of A. m. mellifera is variable, depending 
on the region. In heather districts the local populations 
tended to be very swarmy, but some strains from the north 
of Britain have shown a low inclination to swarm, with the 
construction of only small numbers of swarm cells. Where 
the swarming tendency is low, queen replacement often 
takes place by supersedure. A. m. mellifera makes abundant 
use of propolis to seal up small fissures and small gaps, and 
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may even construct curtains at the hive entrance in the 
manner of Caucasian bees, although in general it is not as 
free in its use of the resin as the latter. 

The Dark European Honeybee generally had a reputation for 
aggressive behaviour, but this was not the reputation of the 
British bee as reported by earlier writers. Pure strains of A. 
m. mellifera from different parts of Britain have been found 
to be docile and easily handled. Hybrids with other races are 
often highly productive, but they frequently show a fierce 
temperament and proneness to "following", highly 
objectionable characters in densely populated countries. One 
character of the dark bee on which all authors seem to agree 
is its nervous behaviour when the hive is disturbed. It 
usually manifests itself by the bees running to the bottom of 
the comb where they hang in a cluster when a frame is 
removed from the brood chamber. This behaviour may be 
extreme with some strains; colonies of pure A. m. mellifera 
bees bred from feral bees from Skeldale in Yorkshire showed 
a marked tendency to run out of the hive when smoke was 
used at the start of a manipulation, although they were quiet 
and easily handled without the use of smoke. On the other 
hand , native bees from other parts of Britain have not shown 
this extreme reaction to smoke. 

The gentle behaviour of the major races of honeybee may be 
due, of course, to selection for this quality over many 
generations; even the "skep" beekeepers of former days 
would, no doubt, tend to destroy the worst tempered bees 
and retain the gentler colonies. 

6. What of the future? 

The most urgent problem in apiculture, not only in Britain and 
Ireland but throughout the world, is that of protecting the 
Western honeybee against extermination by the varroa mite. 
The only proven method at the present time is by using 
acaricides such as Bayvarol and Apistan, but these become 
less effective as immune strains of the mite evolve, and there 
must be constant research to develop new products. 
Research on the biology of the mite is proceeding, and 
alternative methods of treatment are being sought. The 
ultimate hope is that varroa-resistant strains of bees may 
evolve, but at best this likely to be a very long term solution 
to the problem. If, as is supposed, the separation of the 
cerana and mellifera species occurred in (relatively) recent 
times, the gene which enabled cerana to develop a defence 
against varroa may still be lurking somewhere among the 
genes of the mellifera races. There is a danger that the 
development of resistance among apiary stocks might be 
concealed by the normal anti-varroa treatments and that a 
resistant strain might be lost through the death of the 
queens. A case might be made out for encouraging feral 
colonies in suitable areas. In due course most if not all feral 
colonies will be wiped out by varroa, and the argument that 
they would act as centres of infection for apiary colonies need 
scarcely be considered as they would never exist in sufficient 
numbers to threaten apiary stocks - unless of course a 
resistant strain evolved in the wild, in which case they might 
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even transmit varroa resistance to the apiary colonies 
through the mating drones. 

There have been many changes in the flora on which British 
bees have depended during the past 10,000 years. 
Woodland has given way to downland and moorland, pasture 
and arable. Agricultural methods have changed, first during 
the "Agricultural Revolution" of the 18th century, and even 
more drastically in the more recent "Second Agricultural 
Revolution". White clover, once the principal honey crop 
throughout Britain, has been largely eliminated through the 
introduction of "improved pasture" based on nitrogenous 
fertiliser and selective weed killer. Thousands of miles of 
hawthorn hedges have been ripped out to make way for 
bigger and still bigger machines, and the remaining hedges 
are trimmed as closely as an ornamental hedge in a Stately 
Home. (Hawthorn honey is arguably the most delicious of 
our native honeys.) Even roadside verges are mown and 
treated with selective herbicide. Where heather moorland 
has been over-grazed or otherwise neglected, the heather 
has been replaced by bracken; let us hope there will never be 
a shortage of wealthy sportsmen to pay for the maintenance 
of the grouse moors. The latest threat to the variety of 
British honey is the grubbing up of orchards to make way for 
imported "supermarket" apples. Our main honey crop is now 
the somewhat inferior and rather troublesome product of the 
ubiquitous oilseed rape. 

There have been pronounced changes in the climate of these 
islands during the past 10,000 years. Following the Ice Age 
there was a warm period when the land was colonised, or 
perhaps re-colonised, by honeybees, and when for a time the 
climate may have been almost Mediterranean in character. 
From about 1335 A.D. the climate grew colder; this was the 
start of the "Little Ice Age" which continued well into the 19th 
century. This was typified by long cold winters with much 
snow and severe frost, and frequent cold, wet summers. The 
Native Bee survived these vicissitudes in the wild and in 
apiaries, and adapted itself (if adaptation were needed, for it 
is clearly a most versatile honeybee) to all the changing 
conditions. Further changes in agricultural practice can be 
expected but not predicted. As beekeepers we can only hope 
that agriculture will become more "natural" and will 
encourage the cultivation of home-grown produce of all 
kinds. 

In the last few years there have been extremes of weather 
which in the short term can be regarded as exceptional. It 
has been suggested that this is part of the "greenhouse 
effect" of manmade pollution causing global warming. It is 
too early to separate the climatic changes due to pollution 
from the short term fluctuations and long term trends in the 
Earth's climate. However, careful measurements over many 
years have shown changes from which inferences may be 
drawn. For example, the carbon dioxide content of the 
atmosphere increased from 290 parts per million in 1850 to 
315 parts per million in 1958, and since then has increased 
further to 350 parts in 1990. The increase up to 1950 was 
attributed partly to deforestation and partly to combustion of 
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fuels, mainly coal. The increase since 1950 is thought to be 
due almost entirely to the combustion of fuels. Methane, 
another "greenhouse gas" has also shown a significant 
increase, although the concentration of this gas is much 
lower. Another and clearer indicator of global warming is the 
retreat of glaciers throughout the world, and of the arctic and 
Antarctic icefields which has been taking place for many 
years. There is little doubt that global warming is already 
taking place. What the effect on the British climate will 
ultimately be if this trend continues cannot yet be predicted. 
It may become warmer and drier, or warmer and more 
humid, but if global warming should redirect the ocean 
currents on which our climate largely depends, then it could 
even become much colder. 

One further matter to which beekeepers should be giving 
urgent attention is the need to improve the social 
acceptability of honeybees. 	Too many of our colonies 
become bad tempered and aggressive when disturbed, some 
even attack people without this provocation. Such bees are a 
menace to the public and a nuisance to the beekeeper. A 
swarm of bees can be a terrifying sight to anyone 
unaccustomed to them, and sensational films and newspaper 
articles about "killer" bees can only affect adversely the 
public's perception of beekeeping. It has been pointed out 
that the principal European races of honeybee in the pure 
form have the reputation for gentleness, and this character 
can be preserved and enhanced by selective breeding. It is 
widely recognised that innate bad temper in European bees 
almost invariably arises from the crossing of incompatible 
subspecies. The need for the adoption in Britain of single 
race beekeeping in order to improve the social acceptability 
of the craft therefore becomes apparent. The adoption of 
such a policy would have the added advantage that selective 
breeding could then be practised to pursue other desirable 
aims such as greater productivity, lower swarming tendency 
and better disease resistance. 

7. So why the native bee?  

In Great Britain the economic importance of the honeybee as 
a pollinator far exceeded that of the hive products and was 
recognised by government at both national and local level. 
Beekeeping research was financed by central government, 
beekeeping instructors were employed by many county 
councils, and agricultural colleges maintained beekeeping 
units. 	During World War II a sugar ration was made 
available to beekeepers ostensibly for colony feed, to ensure 
that beekeeping activity was maintained in the national 
interest. 	Since the War as agricultural productivity 
increased, so the public recognition of the importance of 
beekeeping declined, and government encouragement for 
beekeeping in recent years has been less than lukewarm.  
Indeed, in some quarters there has been a tendency to 
regard honeybees as pests rather than as beneficial insects. 
Only the threatened extinction of the Western Honeybee by 
varroasis has brought about a positive if somewhat muted 
response from government. 
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BIBBA Workshop 
on queen rearing 

Saturday 28th June 2003 

by the 
East Midlands BIBBA Group 

This will include: 

Grafting of larvae 
Managing Mini-nucs 

Selection for breeding 

Details can be obtained 
by contacting Albert Knight on 

Tel: 01773745287 

or by E-mail: 
a.knight.blackbees@talk21.com 

Join a BIBBA Breeding Group 

and improve your skills 

in various 
Queen rearing techniques 

such as 

Grafting larvae, making up 
Nuclei, morphometry and 

perhaps even 
Instrumental insemination. 

Contact Albert Knight BIBBA Groups 

secretary on 

Tel: 01773 745287 or 

E Mail: a.knight.blackbees.talk2l.com 

Dark Galtee 
Queens 

Dark native queens bred 
from my strain of Apis 
mellifera mellifera bees. 

Send for a brochure 

Micheál MacGiolla Coda 
Glengarra Wood, Burncourt, Cahir, 

Co.Tipperary 
email: galteehoneyfarm@hotmail.com 

Tel: 00-353-52-67205 

Remember BIBBA in your Will 

The work of BIBBA is dictated by 
money. 

Our programme for selecting and 
improving native bees and the 

education of beekeepers to work with 
our climate and geography is long 

term. 

Having enjoyed the craft of bee- 
keeping through your life, please leave 
a bequest to BIBBA in your Will, either 

of money or bees and equipment. 
Our Secretary David Alien can put you 
in touch with members of the Institute 
of Professional Willwriters who offer a 
home visit Will writing service in your 

area. 

For further information call 01302 
885813 

Why bother to breed 
the native bee? 
continued 	Ashleigh Milner 

It is important not only that varroasis be brought under 
control, but that positive steps be taken to improve the 
standard of beekeeping generally, and the quality of the bees 
kept in this country with regard to temper and other 
attributes. The second of these objectives is only likely to be 
achieved by selective breeding on a broad front of bees of a 
single race. The Native Bee, Apis mellifera mellifera, still 
exerts a dominant influence over most of the British Isles in 
spite of the continuing importation of foreign races, owing to 
its better adaptation to the British climate. It has proved 
itself able to cope with great changes in climate and other 
environmental factors, a capability which may be of critical 
significance in time to come. It has a genetic inheritance 
different from those of other races; indeed it may possess 
genes unique to these islands, that is, not even possessed by 
Continental strains of A. m. mellifera. On this consideration 
alone it should be worth preserving as a gene bank. 

Italian bees have from time to time given spectacular results 
in honey production particularly in the south of England and 
during the warm summers which typified the early part of the 
20th  century. There is no evidence that the Native Bee is on 
average inferior to the imported bee in honey yield, and it is 
likely to prove superior at times and in places where forage is 
less plentiful. Many beekeepers have found that honey 
production has increased when they have changed over to A. 
m. mellifera. It is certainly better equipped for surviving 
"hard" winters. cold springs and wet summers. 
The only other European bee which might adapt successfully 
to our climate is the Carniolan, but the total replacement of 
the whole of our honeybee population by Carniolan bees 
cannot easily be envisaged. The piecemeal importation of 
Carniolan bees could only perpetuate and make even worse 
the present unsatisfactory situation. 	Far better to stop 
importing all foreign bees, and concentrate on a general 
improvement of our honeybee stocks by large scale selective 
breeding from the best of our native colonies. 
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News items 

Dangers from importing bees 

The Central Science Laboratory have just issued a leaflet on 
the Small Hive Beetle, a pest that has been imported into the 
United States of America, and one we may do so too. 

The BBKA have in their recent newsletter published an article 
by Dr. Stephen Martin titled, "Is the Capensis Clone a Threat 
to UK Beekeeping". 

Like the Varroa situation we now have, these are man-made 
problems caused by importing bees. 

Someone long ago said that the greatest threat to honeybees 
was man. We could modify that statement and say that the 
greatest threat to beekeeping is beekeepers. 

Those who have read the article by Ashleigh Milner in the 
previous pages, will be aware the damage we beekeepers 
have inflicted on the various sub-species of honeybees by 
moving one sub-species into a region naturally occupied by 
another sub-species. In doing so we have affected the 
characteristics developed by the environment that has shaped 
the bees of each region to survive and prosper in the 
particular conditions of those regions. 

The desire to import other sub-species comes from the 
syndrome, "that the grass is greener on the other side of the 
fence". 
Albert Knight 

BIBBA Coach to Apimondia 

We have had very few takers for the BIBBA coach trip 
to Slovenia. I think this may be because most people 
don't fancy a 24 hour coach journey when they can fly 
there in about 3 hours. Also the airfare is I understand 
fairly reasonable if using the more popular airlines from 
London airports if flying into Klagenfurt, Austria, which 
is about an hours drive from Ljubljana. 
There are direct flights into Ljubljana from London us-
ing the Slovenia airline Adria Airways but these are 
more expensive. They also do flights from Manchester 
to Ljubljana. The flights from Manchester cost £260 re-
turn per person. 

I give below the details of Adria Airways who fly direct 
into Ljubljana 

ADRIA AIRWAYS LONDON TOWN OFFICE AD-
DRESS : ADRIA AIRWAYS , LONDON 49 CONDUIT 
STREET, LONDON W 1 R, 9FB 

OPENING HOURS : MON - FRI : 0900 - 1700 PHONE: 
FOR RESERVATIONS 0207-4370143 
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Details from 
Mrs 5 White, 
24 Dogger Lane, 
Wells-next-the-Sea, 
Norfolk NR231BE 

,_ Tel/Fax: 01328 711681 

• 

This BIBBA magazine 
is free to members 

included in the 
subscription of only 

£15 per year. 

Join today! 

BIBBA Membership Secretary: 
Bria 

n Dennis, 50 Station Road, 
Cogenhoe, Northants NN7 1LU 

.; ` Bee 
Crafty! 

Read 

Bee Craft 
THE Of1ICiAL JOURNAL OF THE BRITISH BFFK IPFAS ASSOCIATION  

O Monthly O Practical ! 

O Topical ! 
O Beginners & Experts ! 

O Competitions & Reviews! 

The leading UK monthly beekeeping journal 

(;,0;1440 
°  ef 

D Third party la 
O insurance 

~oaoaa
o  

Read 

'An 
Beachaire' 

The Irish 
Beekeeper 

Published monthly. 
UK subscription £10.00 
(Sterling) per annum. 
Republic of Ireland 
IR£9.50 per annum 

post paid. 
Sample copy from: 

Hon. Manager, Graham 
Hall, Weston, 38 Elton 
Park. Sandycove, Co. 

Dublin, Ireland. 

B & K BOOKS 
Complimentary catalogue 
Lists over 500 titles, many difficult to find. 

B & K Books, Newport Street , Hay-on-Wye, Hereford HR3 5BG 
Tel: 01497 820386 

Bee Books New and Old 
MEAD MAKING, EXHIBITING AND JUDGING by H.Riches £9.95 

BEEKEEPING STUDY NOTES 1996 (Modules 5-8) £23.95 
BEESWAX by Ron Brown New 3rd Edition 1995 £9.95 

MICROSCOPY CERTIFICATE (Module 9) Yates /Yates £8.25 
GREATMASTERS OF BEEKEEPING by Ron Brown Illustrated 1994 Publication 

Special price now £11.95 
DO YOU KNOW ABOUT HONEYBEES? By J Buckle. New children's book, colour plates £6.99 
BEEKEEPING AND THE LAW - Swarms and Neighbours, by Frimston and Smith £10.50 limp 

Write or telephone for our latest list: 
Bee Books New and Old, 10 Quay Road, Charlestown, Cornwall PL25 3NX 

Telephone (01726) 76844 

GWENYNWYR 
CYMRU 

THE WELSH 
BEEKEEPER 

The publication of 
the Welsh 

Beekeepers 
Association, giving 
news and views of 

beekeeping in Wales 
and abroad. 

Subscription details 
from: 

R.Prue, Tir Onnen, 
Pum Heol, LLANELLI, 

CYMRU SA15 4NB 

NORTHERN BEE BOOKS 
only a phone call away 

www.beedata.com 01422 882751 Fax: 01422 886157 
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