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Editorial Ph p Denwc; 

Thanks to the contributors who 

responded to my appeal for articles. 

Please keep them coming, either to me 

or to Albert Knight. Judging from the 

results of Terry Clare's membership 

survey the magazine and its contents 

are valued by members. Short articles 

can be just as interesting as long ones 

and are useful for filling odd spaces. 

Photographs and drawings in any 

format are also welcome. 

This issue's articles include several on 

the activites of breeding groups on 

which I commented last time. They 

show that groups can be of varying size 

and degree of organisation. I was 

pleasantly surprised to see from the 

articles by Bill Spence and James Kilty 

that groups can make successful 

applications to grant-awarding bodies, 

and also generate good local publicity 

for bee breeding and beekeeping in 

general. I took part in the East Midlands 

Group queen rearing workshop in June, 

and heard afterwards that it had 

attracted several new recruits into bee 

breeding. In such ways a group is much 

more effective than are its individual 

members working separately. 

After an early start to the season with 

many queens from very early swarms 

failing to mate, I write at the height of 

a heatwave with record temperatures 

approaching 38 degrees. Distant drone 

congregations have replaced the local 

bubble assemblies which were 

observed in May. According to some of 

the old BIBBA hands, in a hot season 

you should go for honey production 

since your queens are likely to mate in 

distant congregations, while you should 

concentrate on queen rearing and 

breeding in cool seasons when mating 

is more likely to be local. They never 

did explain how one was supposed to 

predict these conditions in advance. 

Another aspect of heatwaves: in past 

years I have found the effectiveness of 

2 

varroa treatments, particularly formic 

acid and thymol, to be much greater in 

very hot weather. 

There have been several predictions 

lately in bee magazines (including this 

one) of the inevitable demise of 

beekeeping in the UK. Such sentiments 

are echoed in most European 

countries, where beekeeping is said to 

be dominated by the over-sixties. This 

is not just true of beekeeping — all 

forms of voluntary association from 

trade unions to religious groups, social 

and hobby clubs and even sporting 

associations have seen declines in 

recorded membership. In part this 

must be due to the fact that people 

are no longer trapped in their own 

communities but can seek out 

alternatives by car, television or the 

internet. Thus the same degree of 

effort, or even more, is being spread 

over many more competing activities, 

some of which can be caried on 

without leaving the home. Another 

factor may be patterns of living which 

force younger people into working and 

commuting long hours, but provide 

older and retired people with better 

health and higher incomes to spend on 

leisure activities. Be that as it may, the 

British Beekeepers' Convention at 

Stoneleigh this year was packed out, 

with trade stands, including an 

increasing number from other 

countries, doing well. I hear that the 

Gormanston course in Ireland was 

again very well supported. 

One new development seen at 

Stoneleigh was British standard 

equipment made of high-density 

polystyrene. This material is now 

dominant for beehives in Scandinavia, 

and has been tested under rigorous 

commercial conditions in Scotland. 

Having tried the Danish standard 

polystyrene hives I am impressed by 

their economy, simplicity, lightness and  

ease of use. It will be interesting to 

view them in their native land if the 

combined BIBBA-SICAMM conference 

comes off in 2004. One might expect 

their different annual temperature 

and humidity regime to make 

different demands on the colonies, 

which certainly seem to build up 

earlier in them. Anyway, 

A.m.me0ifera bees are very 

successfully kept in polystyrene hives 

in Sweden at least, as shown on this 

issue's front cover. 

Philip Denwood 

Hillview 

Bulbourne 

Tring, Herts. 

HP23 5QE 

01442 827602 

hillview@dircon.co.uk 

Cover: Ingvar Arvidsson inspecting 

docile A.m.me0ifera colony, Sweden 

2000. 

Photo: Dorian Pritchard 
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Queen raising and selection in Yorkshire 

Tom Robinson 

1989 
In the Summer of 1989 in order to gain experience, I 

entered into a partnership with two other beekeepers who 
ran about 100 colonies and produced their own queens. 
They were Peter Bates and John Acheson who taught me 
beekeeping their way including raising queens. 

They imported Yellow Italian queens from New Zealand 
and had two "Buckfast" colonies to raise drones. The Italian 
queens produced corner to corner brood and were very 
docile; however they generally needed feeding before the 
winter and indeed needed feeding in the spring when 
Yorkshire weather kept them in their hives. I remember we 
purchased one tonne of sugar which we used in just over 
one year. 

1990 
In 1990 we bought a colony of bees in an auction from 

Whitby and failed to requeen it as was our usual practice. 
After the 1990/91 winter we were so impressed by the 
weight of the hive with uneaten stores that we decided to 
raise offspring from this queen. 

This coincided with John Dews visiting our association and 
telling us about races of honeybees and about the Dark 
European Honey Bee, Apis me/lifera me//ifera . He also told 
us of the morphometric identification of the European races 
of the honeybee. Some of our association visited John and 
he showed us the technique of taking samples, mounting 
wings and measurement of the Cubital Index (CI) and 
Discoidal Shift (DS) 

The Whitby queen's bees were measured: 

W = CI 1.44 DS -0.55 shown as 0 

1991 
In 1991 numerous daughters of the Whitby queen were 

raised and were introduced into the hives of the yellow 
bees. It was interesting to see the change in the bees' 
colour from yellow to dark as the new brood emerged. Five 
of the new queens were subsequently killed as they were 
too aggressive for our liking 

During the winter of 1991/92 morphometric techniques 
were learnt and applied not only to the Whitby queen but to 
other hives belonging to a group of beekeepers of the York 
and District Beekeepers' Association. In spring 1992 due to 
the death of a beekeeper in Naburn we purchased a colony 
of bees which we measured also: 

Naburn 	 N = CI 1.54 DS -2.27 

John Bowes 	JB = CI 1.7 	DS -4.2 

We also had a beekeeper Les Burnett who inspected hives 
and took off honey wearing a broad-brimmed ladies' hat 
with a piece of net curtain as his protective equipment as 
his bees were so docile. He did not wear gloves which was 
an education to me. 

Les Burnett 	LB = CI 1.7 	DS -3.6 

There was also a Bee Disease Officer called Alan Walker 
who heard what we were doing so he brought day old 
larvae and the queens raised showed: 

Alan Walker 	AW = CI 1.46 DS -1.2 

1992 
During 1992 the best of the Whitby queens were used for 

drone rearing and queen cells were produced from N, JB 
and LB. Apidea nucs were taken to the various sites for 
mating so we therefore thought we would obtain crosses 
from the various apiaries. 

A meeting was held on 20 July when it was decided how 
the mated queens would be distributed to the seven 
members of the group for assessment 

I recorded that the object of the programme was to rear 
dark-coloured bees that would work and gather honey in 
cold wet weather, would be calm on the comb, non 
followers and supersede rather than swarm, and would be 
frugal in times of dearth and in overwintering. 

I had previously joined BIBBA and bought and read avidly: 

The Honeybees of the British Isles by Beowulf Cooper; 

The Dark European Honey Bee by Friedrich Ruttner, Eric 
Milner & John Dews; 

Breeding Techniques and Selection for Breeding of the 
Honeybee by Friedrich Ruttner; 

Breeding Better Bees using Simple Modern Methods by 
John Dews & Eric Milner. 

1993 
In the Spring of 1993 after 23 colonies were measured and 

brocd patterns recorded, two colonies were selected: 

49 LB x W = CI 1.7 DS -4 5 sides of brood 

52 JB x JB = CI 1.8 DS -2 6 sides of brood 

Colonies with drones in them during the March-April 
inspections were moved to a woodland apiary within a 
commercial forest, an isolated mating site being impossible 
to find on the flat fertile plain of York. A total of 99 queen 
cells were produced from queen 49 and 37 cells from 
queen 52. Again Apideas were either placed in the 
woodland site or were taken to individuals' apiaries to 
mate, hopefully with the drones from the other members' 
colonies, before the resultant queens were introduced to 
our own colonies. 

During the winter of 1993/94, I recorded precisely what 
the weather was like in order to assess winter losses as I 
had no intention of feeding bees before winter: 

October 	Wet and cloudy, very few sunny days. 

November Frosty and cold, snow fell on 21 November. 

December Wet month with frosts at night. 

January 
	

Cold and wet month. 

February 
	

Cold. 

March 
	

Windy & cold; max. temp. 12°C but windy. 

April 
	

Wet till 25th then warm. 

May 
	

Warm until 16th  then cold and wet. 

The results were an 11% loss which I did not think was 
bad, but there were some small colonies left. 

1994 
In April 1994, 23 colonies were measured and their brood 

assessed, three colonies being chosen as breeder queens: 

58 JB2 x W = CI 1.7 DS 0 12 sides of brood. 

66 LBE x E = CI 1.9 DS -3 9 sides of brood. 

67 LB x W = CI 1.76 DS -4 7 sides of brood. 

On 1st  May we purchased three colonies of bees from 
Andrew Clarkson of Middlethorpe who had obtained them 
from a Carmelite community at Thorganby. These bees 
were as black as flies and quite docile. I got in touch with 
the Mother Superior to find out about their history but the 
sister who had looked after them had joined a silent order 
and was unable to be contacted. 

Although I did contact the people who had received 
queens the previous year they were only able to tell me 
that one queen had been superseded and some had come 
through the winter very weak - no honey records had 
been kept. I then tended to plough a lone furrow with the 
queen breeding and selection programme. 

By the Autumn of 1994 62 queens had been raised and as 
previously, I had no intention of feeding so I kept a record 
of the winter months: 

October 	Fine month, mustard flowering. 

November 	Record high temperatures, bees flying and 
bringing in pollen. 

December 	Wet then seasonal low temperatures. 

January 	Very wet and mild, then seasonal low 
temperatures and frost. 

February 	Wet and mild also windy. Bees flying. 

March 	Fine and warm. 

All colonies came through winter without loss. 

1995 
In 1995, 24 colonies were measured: 

41 LBxH = CI 1.78 DS -4.3 	11 sides of brood. 

53 Carm = CI 1.48 DS -2.8 tipped over by cattle 
but still surviving with brood. 

Most of the colonies had good sides of brood having come 
through the winter strong, and breeder queens were 
selected from the most docile colonies. We appeared to 
have lost the trait of following. 

1995 saw a slow start to queen rearing as we tried to use 
a swarm box without success. But using our usual system 
90% of day old larvae became queen cells in two colonies 
and another 90% in the second batch - a total of 158 
queen cells, the first laying queens being available by 11 
June. It was the first time I had noticed that using the 
same queen to produce cells, daughters were generally 
black but occasionally there were striped queens, an 
indication to me that the store of semen in the queen was 
a mixture rather than in blocks. You can sometimes notice 
the same thing among worker bees. 

There were 92 colonies taken into winter mainly on single 
national brood chambers but also some in 5 frame nucs, 
and with varroa now appearing round York I considered I 
only required about 40 colonies for queen rearing. Honey 
had been taken off the hives and no feeding was given. Six 
of the strongest colonies died out quickly but I saw this as 
natural selection. 

1996 
1995/96 was a long winter with the first warm days in May 
before cold winds from the North took over. It was the 19th  
June before record temperatures of 24C . The result was 
that I ended winter with 41 colonies and 6 five frame nucs. 
The nucs were sent to beekeepers in Sussex to monitor 
varroa which in that area was now endemic. We had no 
trace of varroa in our hives, samples of which were 
submitted to the National Bee Unit. 

No morphometric measurement was done in 1996 and the 
breeder queen was selected from the most docile, being a 
cross between Les Burnett's bees and the Carmelite queen. 

1997 
During the spring inspections in 1997 a blue (1995) 

marked queen from the Carmelite strain and a white (1996) 
marked queen from Les Burnett's strain were chosen as 
breeder queens. Some measurement was done, CI being 
around 1.6 to 1.8 and DS being from 0 to -3.8 

Varroa was found in the hive debris in the wood where our 
drone colonies were, which indicated to me that drones 
from other colonies not associated with us must have found 
their way into our hives during 1996. 

100 colonies were put into winter again without feeding 
and as it was now apparent that varroa was becoming 
widespread and that John Acheson was retiring, I required 
fewer colonies. I again let colonies starve and ended the 
winter with 39 colonies. 
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I had a dream 

Bill Spence 

1998 
In the spring of 1998, my son expressed an interest in 

beekeeping principally to produce and sell honey. I therefore 
taught him beekeeping and queen rearing and during the 
summer because we had all the equipment and drawn comb, 
we built up back to about 80 stocks. 

York is an island city in the countryside in the centre of the 
fertile plain. After colonies are brought back from heather, 
they are generally moved to areas where autumn sown 
oilseed rape is growing, flowering in March-April. In the 
spring after that has flowered there are fields of field beans 
followed by spring sown OSR , April-May. Colonies are then 
moved to Borage, flowering in June-July, before being taken 
to heather in August-September. Provided that the weather 
is good and there are good stocks of bees, honey production 
is not a problem: the problem is to have sufficient equipment 
and the means to move colonies to the various crops. 

I now keep statistics on honey production but that may be 
the subject of another article. 

Production of queens and replacement of "poor" queens is 
necessarily part of the management of the colonies and 
therefore I am back into production of queens now 
principally for honey production but also for all the traits. I 
do not have time to do morphometry in the old style but I 
am hoping to become computer literate and make use of the 
systems developed by Albert Knight. 

Tom Robinson 

Andy Johnston from Bedfordshire handling grafted 
larvae, Thrumpton queen raising workshop (see page 8) 

Photo: Philip Denwood 

Beekeeping Associations have been slowly dying from 
lack of new members for many years. 

This accelerated with the arrival of varroa some ten years ago. 
The situation is not helped by negative publicity from the press 
and media - the "Killer Bee" syndrome. 

In my youth many farmers kept bees, some on a semi-
commercial basis. I do not know a farmer who keeps bees at 
the present time. Some fifty years ago farming was mixed: 
lose money in one area, profit in another. A reasonable living 
was made. Specialisation started to creep in the sixties, and 
then the Common Market with its milk lakes, butter, beef and 
grain mountains; farming began to slow down and profits dis-
appear. 

Diversification began, bed and breakfast, conversion of farm 
buildings into holiday lets or office premises for businesses. 
Best of all farmers began to realise that good quality foods 
produced under ideal conditions were in demand by the public. 
None of the young farmers involved thought of beekeeping on 
a commercial or semi-commercial basis. Many would have 
been following in the previous generations' footsteps if they 
had. Tons of nectar are going to waste each year. Lack of pub-
licity? Not only farming but the general public! 

With this in mind I started exploring several avenues some 
two years ago: agricultural correspondents, NFU secretaries, 
"Country File"etc. While a large amount of interest was ex-
pressed, nothing came to fruition. 

I then had the idea of setting up our own apiary and running 
training courses within the Association. However without any 
capital, where do you sta rt? 

In January 2003 I decided to take the bull by the horns and 
rang the local branch of DEFRA asking for the grants depart-
ment. I spoke to a young man and poured out my thoughts, 
hopes , dreams and frustrations over the last two years. 
Thankfully it was not a one-sided conversation, he seemed to 
like what I was talking about. Finally he said he would have to 
discuss the whole situation with his colleagues. I thought 
"another dead duck". 

Surprisingly I received a call next day from the same young 
man saying it was not quite the type of thing they did. He gave 
me a name and a telephone number, saying "If you do not re-
ceive any satisfaction, ring me back". I rang the number and 
spoke to the name and after a long talk (an hour and a half) 
he said he would have to discuss the matter with his col-
leagues. I received a further call the next day to say they were 
quite interested and would send an adviser out to see me. 

The adviser arrived a week later. Discussions lasted some two 
and a half hours, and after taking copious notes, she left to 
discuss matters with colleagues. A few days later I received a 
further telephone call that "my dream" had received verbal ap-
proval. The adviser would return and cost the project and 

fill in an application. Total cost came to £6339. This covered 
the purchase of five colonies of bees, honey house, extractor, 
uncapping tray, storage tanks, plus all the other equipment 
that goes with setting up a training apiary. As everything had 
to be new we had to purchase new hives for the bees, also 
bee suits and gloves for the course participants to wear in 
hands-on situations. 

The application had to go before a committee which was 
made up of representatives from DEFRA, Yorkshire Forward 
and Rural Growth Funding. The application passed the test 
and then the "jumping through hoops" part started! 

The constitution had to be re-written but thankfully a model 
was supplied by BBKA. An Extraordinary General Meeting was 
held on 26th  February and the constitution was adopted 
unanimously. A working party of three was also formed, with 
many other offers of help once the project had got off the 
ground. 

In the meantime we had been invited by the Earth Centre to 
set up an apiary for demonstration purposes. Following a 
meeting with them, we agreed to set up an apiary provided 
they allowed us to use their training facilities for the proposed 
training courses. The Earth Centre has between 
160,000/180,000 visitors passing through each year. We 
thought this was the ideal set-up for recruiting purposes for 
courses or alternatively to pass people on to their local 
associations. 

In early March we attended a one-day seminar at the Earth 
Centre to promote local produce and also meet the people 
who wanted to buy local produce on either a retail or 
wholesale basis. Ably assisted by Phil Cunningham and 
Eugene Grant, we set up a display of honey and the other by-
products of beekeeping. The majority of the other attendees 
were farmers displaying home produced Beef, Pork, Lamb, 
Cheeses, and whole range of first-class produce. The day was 
an astounding success! We talked to many farmers, were 
offered sites to set-up out-apiaries, pollination sites for 
specific crops, and also had one or two farmers interested in 
keeping bees. A great start as the major part of the project 
and the grant was to bring farmers back into beekeeping. 

In early March we received official confirmation that a grant 
of £6339 was to be made available to South Riding 
Beekeepers Association with the following objectives;- 

1. To bring beekeeping to the notice of the general public. 
2. To actively recruit farmers to diversify into beekeeping. 
3. Address a minimum of two farmers' meetings per annum. 

Five colonies of bees were set up on site on 26th  April. The 
first trainees' course was to begin on Friday 23rd  May. By this 
time we had some twelve recruits for the first course. I 
requested through DEFRA that we had some publicity from 
the local press etc. We were duly visited by the press agent 
and camera man from DEFRA and ten days before the first 
course began, articles appeared in The Yorkshire Post, 
Sheffield Star, and Doncaster Post but missed the deadline for 
our local weekly The Rotherham Advertiser. My world went 

mad! I was also asked to speak on Radio Sheffield and 
Radio Doncaster. The telephone never stopped ringing for 
five days. By the end of this period we had twenty-four 
people on the course including six farmers and three brothers 
who were foresters/woodmen and wanted another arm to 
their operation. I also referred a large number of people to 
their local associations. The twenty-four people on the course 
will be of benefit to Sheffield, Barnsley, Wakefield, Doncaster 
and South Riding associations. 

The article appeared two weeks later in the Rotherham 
Advertiser. We now have some nine people awaiting a second 
course which is to commence in September, at present this 
includes two farmers. I do not doubt at all that when this 
course comes to fruition we will be running twenty plus 
people again. 

The whole of the programme has taken off beyond my 
wildest dreams, it makes all the frustration, getting around 
the red tape and jumping through the various hoops, 
worthwhile. 

My sincere thanks to all the people from South Riding BKA 
for the support and assistance they have given me, pa rticular 
mention to Phil Cunningham, Eugene Grant and Alan 
Marshall. At the opening address of the first evening of the 
course, I made the point that the four people who would be 
lecturing on the course had a combined total of more than 
150 years in beekeeping. Food for thought. 
Last but not least, I would like to thank E H Thorne 
(Beehives) Limited and B J Sherriff International for the 
manner in which they handled the situation and the large 
discounts given. 

Bill Spence 
Chairman 

South Riding BKA 

Keith Cosgrove manipulating colony, Thrumpton queen 
rearing workshop (see page 8). 	Photo: Philip Denwood 
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Queen raising workshop, 
Thrumpton June 28th 

George Marsh 

samples for examination. It is the group's policy to date, to 
await observations from all members, before any further 
selection and breeding. No exchange of breeding material will 
take place until it is positively proven the replacement is 
necessary and that a locally bred queen is available, on the 
grounds that genetic diversity and local adaptation should be 
preserved as much as possible. 

Oswestry Breeding Group 

Gordon Hartshorn 

It was easy to find the Village Hall with all the signs and 
directions and the welcome with refreshments was very hospi-
table. 

The day being split into grafting, preparing colonies to accept 
graft preparation and filling of nucs and colony assessment was 
extremely well organised, absorbing, and full of interest. 

Personally I found the grafting difficult being rather clumsy 
with poor depth perception eyesight but finally achieved a graft 
with some relief. The rest was great fun and the bees so well 
behaved in spite of frequent manipulation and the weather was 
warm and pleasant which suited the business in hand admira-
bly. 

The keenness of the demonstrators and their obvious belief in 
their quest for improving the British black bee was refreshing 
and infectious and their expertise was so apparent, which all in 
all gave me a very enjoyable day. 

Most of the afternoon was occupied with talks on a rtificial in-
semination and computer aided bee assessment that raised 
many questions and much discussion. 

I left in the late afternoon with my grafted larva (which I am 
pleased is progressing very favourably in its nuc) feeling im-
pressed and well satisfied. 

Thank you BIBBA East Midlands Group for a well organised 
and enjoyable day. 

(See photos on pages 6,7,22,29). 

George Marsh 

Breeding Groups 

Cornwall 

Cornwall Bee Improvement and Bee Breeders' Group 
now has 25 members with 160 hives across the length and 
breadth of Cornwall. Hives are being monitored with mesh 
floors for (weekly) mite counts and grooming damage. Five 
hives of one member have been identified with low mite counts 
after winter, which were not treated in the previous autumn. 
Queens bred from these colonies and mated in the apiary with 
the parent colonies are now replacing all queens from the 
remaining colonies of the member. Other members have 
identified colonies with grooming damage and hygienic removal 
of larvae and hatching bees. All other members are taking 

A small grant from one District Council paid for up to 10 free 
mesh floors for members within its boundaries and a 
contribution towards genetic testing at Sheffield. Further 
grants are being sought to pay for a technician to count and 
examine mites and further floors for members of the other 5 
Districts in the County. 

James Kilty 

Oswestry 

An initial meeting was held at the beginning of the 
season between five members of BIBBA to see what could be 
done to set up a queen rearing group. It was decided to 
break into two groups as the travelling distance for some 
members was too great. 

The Oswestry Group consisted of David Meyers and myself. 
David is a new bee keeper, and this is his first full year. He 
has very good woodworking skills, and any off-standard 
equipment was made to a high standard. 

We established a queen raising apiary in Powys, just over 
the Welsh border. It consisted of one colony of Apis mellifera 
mellifera (A.m.m.) which I brought down from my apiary on 
Anglesey, where most of my bees are A.m.m. , and which 
was used as the breeder colony. The rest consisted of six 
colonies of unknown history and were hybrid. 

To raise queens we used a Jenter set and Apideas. The first 
batch of 20 cups produced 16 queens (see upper photo 
opposite) of which 10 were successfully mated and put into 
nucs. Unfortunately, we had some swarming and this reduced 
our chances of a second batch. 

We decided to split the Apideas for mating into two groups. 
The first went to my apiary on Anglesey. The second went 
to an apiary in mid Wales where two bee keepers have 
A.m.m.. This would give two distinct lines for us study and 
breed from the best next year. 

A decision was made regarding the platforms for the 
Apideas: a single central post would be used with a platform 
big enough for four Apideas. The platform consisted of a 
wooden frame with the base made of welded mesh panel 
with 13mm squares. This allowed string to be easily 
threaded through anywhere to tie down the roofs (see lower 
photo opposite). 

We have established an apiary at the head of the Tanat 
Valley, which is a remote site and surrounded by mountains. 
It is hoped that this will become a mating site next year. If 
successful other sites will be set up in the upper part of the 
valley and hopefully create a zone for our A.m.m.. 

Gordon Hartshorn 
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Objectives 

Three years ago, in January 2000, six bee laboratories 

in Europe formed a network called BABE, which stands for 

Beekeeping and Apis Biodiversity in Europe. The project 

was funded by the European Community under its environ-

mental program. During the summer of 2002, two of the 

labs, Copenhagen and Sheffield, collaborated on a study of 

queen mating in two valleys, Hope Valley and Edale, in 

the Peak District, 20km west of Sheffield in the county of 

Derbyshire, England. 

This study built on the work of the local (East Midlands) 

branch of BIBBA (Bee Improvement and Bee Breeders As-

sociation) which for the past 6 years has been requeening 

colonies of bees owned by local beekeepers in the Hope 

Valley with native "black bee" (Apis me//ifera me/iífera) 

queens with the intention of making the Hope Valley a 

conservation area for black bees. One of the main aims of 

this study, therefore, was to determine how isolated the 

Hope Valley is in terms of honey bee mating and also the 

degree to which queens flying from mating nucs in one 

part of the valley mate with drones from hives at various 

distances away. This information will be useful in using the 

Hope Valley as a site for queen rearing and selective 

breeding of honey bees, with the eventual goals of breed-

ing native black bees which also have good characteristics 

for beekeeping (i.e., non-defensive, do not run on the 

combs during colony inspection, disease resistant/hygienic) 

and establishing a queen-rearing industry in the Hope Val-

ley. 

The project was initially to be based entirely in the Hope 

Valley. However, it was decided to include Edale. Edale is a 

smaller valley that connects with the Hope Valley at Hope. 

Between Edale and Hope Valley is a small mountain, 

500m high and c. 300m higher than the valley, called 

Losehill which may provide a barrier to gene flow between 

Edale and Hope Valley. (Although the mountain is not very 

high, it is frequently very windy at the top.) In addition, 

prior to the study there were no honey bees living in 

Edale. There were no beekeepers and no wild colonies. 

Inspection of flowers in April and May 2002 showed that 

there were no honey bee foragers, confirming the absence 

of honey bees in Edale. As a result Edale is an excellent 

possible location for isolated mating. In addition, both 

Edale and Hope Valley are close to the Laboratory of Api-

culture and Social Insects, University of Sheffield, which 

makes field work convenient. 

10 

Methods 
We set up 6 apiaries each containing 12 mating nucs 

(Fig. 1). Three of these were in the Hope Valley, approxi-

mately 3-4km apa rt, near the villages of Grindleford, Bam-

ford, and Castleton in the east, centre and west of the 

valley. Three were in Edale, at Carr House, Edale Mill, and 

Whitmore Lea Farm, in the east, centre and west of the 

valley, at 3km distances in a line. The central apiary in 

Edale, Edale Mill, was also 3km from the apiary near Cas-

tleton, Losehill Hall, but separated by Losehill mountain. 

We also set out out two "drone mother" hives in each of 

these apiaries, and in two additional apiaries near the vil-

lages of Hope and Hathersage (see Fig. 1). These were 

normal queenright hives into each of which we intro-

ducved two frames of drone comb approximately 6 weeks 

before queen mating flights, to allow the drone mother 

colonies sufficient time to rear drones. We photographed 

the drone combs when the drones were in the capped-cell 

stage to estimate the number of drones being reared. We 

took samples of approximately 10 drones from each drone 

mother hive, and also from the hives owned local bee-

keepers, and combined them to determine the queen's 

genotype in each hive. (Because almost all the drones in a 

queenright hive are the queen's sons, and because a 

drone has no father, sampling drones is a good way of 

determining the queen's genotype.) When the queens had 

mated we also took samples of their larval worker off-

spring. 

We extracted DNA from the drone pupae (father) sam-

ples, and the worker larvae (offspring) samples, and ana-

lysed these using DNA microsatellites to determine the 

hives from which the fathers of the worker progeny came. 

Because DNA microsatelllites are highly variable, and be-

cause many independent loci are available, it is possible to 

distinguish between fathers from different drone mother 

hives, and even between brother drones from the same 

drone mother hive, and thereby determine from which 

locations the drones mating with queens have come from. 

Because honey bee queens mate with 10-20 males, each 

queen can be used to provide information on many mat-

ings. We only analysed approximately 20 progeny per 

queen, which would not have detected all matings. 

Results & Conclusions 

The data are currently being analysed and only a brief 

summary of the results of the matings of the queens from 
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Fig 1. Map of the Hope Valley and Edale. Virgin queens fly from the mating nucleus hives from the six apiaries 
marked and mate with drones from the same six apiaries, from two apiaries without mating nucs, and from hives 
belonging to local beekeepers. 

Fig 2. Apiary belonging to Dr.Ratnieks on Platt's Farm, Bamford, showing numerous mating nucleus hives. 
The nucs are made using divided Langstroth medium hive boxes to give two 5-frame nucs. The upper box is used to 
cover the feeder jars. 
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I. Barber Booth 29 29 15 24 7 
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1-3. All Edale 58 54 49 54 19 
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Edale and Losehill Hall to drones from Edale, Losehill Hall 

and Hope will be given here. The data are summarised in 

Table 1. 

Aproximately 54% of all the matings of Edale queens 

were to drones from the three Edale apiaries, ranging 

from 58% (Barber Booth), 54% (Edale Mill), to 49% 

(Carr House). Carr House was the least isolated location 

as it is the furthest down the valley in the direction of 

Hope, where there are several local beekeepers. By con-

trast the western end of Edale, near Whitmore Lea Farm, 

is surrounded by inhospitable mountains without bee-

keepers. Matings of Edale queens also occurred to drones 

from Losehill Hall, and vice versa, showing that the 500m 

high Losehill mountain does not provide complete isola-

tion. Approximately 9% of all matings of Edale queens 

were to drones from the two drone mother colonies at 

Losehill Hall. Approximately 16% of all matings of Edale 

queens were to the two drone mother colonies at Wat-

son's Farm in Hope and to other hives in Hope owned by 

local beekeepers. 

Even though only 54% of the matings of Edale queens 

were to Edale drones, these results are highly encourag-

ing in terms of using Edale as an isolated mating location. 

Francis L.W.Ratnieks 
Annette Jensen 

In particular, the proportion of matings to Edale drones 

can easily be increased simply by increasing the number 

of drone mother colonies kept in Edale and the number of 

drones they rear. Because we wanted to keep the genetic 

analysis simple we deliberately only used only two drone 

mother hives per apiary, giving 6 in total in Edale. How-

ever, it would be simple to keep many more (i.e., 10-20) 

in Edale. In addition, it would be simple to increase the 

number of drones reared per drone mother hive by allow-

ing them to rear drones earlier, by allowing drone rearing 

to start naturally in early spring and by giving each hive 

more drone comb to use. Finally, as Barber Booth and 

Edale Mill are further from Hope than Carr House, these 

two apiaries offer slightly greater isolation than Carr 

House. 

Dr. Francis L.W.Ratnieksl  

Dra. Annette Jensen2  

(Continued from Bee Improvement 14, page 22) 

Assessment of the Isolation of 
Mating Stations 

The reliability of mating stations depends on several 
factors. The most important aspect is the extent of the 
zone of isolation. Although geography and topography of 
the area play a role, their influence is often over-
estimated. 

A valuable test of isolation which gives clear results is the 
Cordovan test or CD-test. This makes use of genetically 
labelled Cordovan drones. The Cordovan bee is a mutation 
of the Carniolan bee and all chitinous parts are of leather-
brown colour. The name originates from the Spanish town 
CORDOBA (pronounced Cordova) where a thriving leather 
industry exists. The pale brown coloration is easily 
distinguished from all races of bees in Europe. Other 
distinguishing marks of Cordovan bees are wing venation 
and the colour of hind legs. The bee is more aggressive 
than the true Carniolan, is less robust and does not winter 
as well. For these reasons the bee cannot be used for 
commercial purposes, but it is a valuable tool for scientific 
research. The Cordovan gene is recessive and only shows 
through true when Cordovan queens had mated with 
Cordovan drones. Any cross, such as between Cordovan 
queens and Carniolan drones, will over-shadow the CD-
gene and produce a worker bee which looks like a true 
Carniolan bee (although its genotype is Cordovan x 
Carniolan). 

Even a Cordovan queen mates with several drones, on 
average with 6 - 12 drones. The separate "packages" of 
sperm do not remain segregated clusters, but become 
mixed as they enter the spermatheca. When an egg is 
fertilised on its passage through the median oviduct, the 
colour of the chitin of the emerging bee depends on the 
origin of the spermatozoon. We may therefore find dark 
bees of Carniolan character as well as leather-coloured 
bees of true Cordovan type in the population of a mixed-
mated Cordovan queen. By counting the number of dark 
and lighter worker bees we can calculate the ratio 
between Cordovan/Carniolan drones which had coupled 
with the queen. A totally mis-mated queen (cross-mated) 
will produce only worker bees of dark coloration. A mixed-
mated queen will be surrounded by dark and pale coloured 
bees in variable ratios. When only leather-brown worker 
bees emerge from the new brood, the queen had mated 
"pure", with drones of her own "line" (mutation). The CD-
test is run in the following manner: CD-drone parent 
colonies are established in the mating apiary and CD-virgin 
queens in mini-nucs are permitted to fly from the same 
location. The colour of bees emerging in the mini-nuts 
give a clear indication of the percentage of pure matings 
and, perforce, the degree of isolation. 

Cordovan drone colonies and virgin queens for conducting 
these tests can usually be obtained from Beekeeping 
Institutes in Germany. Colonies of mixed matings, but 
headed by a CD-queen, are suitable for the tests as only 
pure CD-drones will be produced. The CD-virgins, on the 

Friedrich-Karl Tiesler 
Eva Englert 

other hand, can also be obtained from a CD-queen after 
a mixed mating. The pure CD-virgins clearly display their 
genotypical pure-CD parentage in the pale, leather-brown 
colouring. 

In order to have the findings accepted as a true 
representation of the conditions in the apiary, these CD-
tests must be conducted during the normal breeding 
season. Tests are therefore conducted only during the 
time when other mating stations are in full swing. Any 
tests run before or after the "open season" for mating 
station are false tests and results are tilted one way or 
another. Of course, the mating station must remain closed 
entirely for the duration of the test, and all potential 
drone parent colonies must be removed from the zone of 
isolation. It is permissible to attach drone traps in front of 
hives in order to prevent the flight of drones. 

The same number of CD-drone parent colonies must be 
taken to the mating apiary site as would be required for 
the normal management of a mating station. Any 
variation from the normal management would produce 
results which are invalid and unacceptable. 

The Value of the CD-test and 
Measures to Improve Mainland 
Mating Stations 
Cordovan-tests have shown clearly that the isolation 

around a mainland mating station is insufficient to 
guarantee pure matings. In one series of tests, stations 
with less than 4km radius isolation gave no pure matings. 
Only at 10km radius did the proportion of pure matings 
reach 92% at one mating apiary. Very few mainland 
mating stations with a wide zone of isolation, and a few 
others in the mountainous regions are an exception to 
that rule and qualify to receive approval for mono-strain 
certification. In all others we must expect a variable 
percentage of mixed matings or cross-matings. The 
number of truly pure matings is astonishingly low, and we 
should not entertain other fancy notions about the value 
of the mating apiaries. The truth about the mis-matings is 
not easily established, as most genetic material near the 
mating station is already of Carniolan type. This makes 
an honest evaluation and selection difficult. Very few 
mainland mating stations can, therefore, be used for 
mono-strain breeding. 

That last remark should not detract from the value of 
such mating stations. They serve a dedicated and loyal 
clientele of local members who had been using the mating 
station for a number of years. Being near at hand, the 
management and running costs are far lower than the 
costs of mating stations on the islands and in the high 
mountains. More important still, they form a focal point 
for all local activities. Here we find that a number of 
breeders begin to "pool" their resources and efforts, and 
are passing on their experiences, and the idea of selective 

1. Professor of Apiculture, Laboratory of Apiculture & Social Insects (LASI), Department of Animal & Plant Sciences, University of Sheffield, 
Sheffield S10 2TN, United Kingdom. 
tel: +44 114 2220070; fax: +44 114 2220002; e-mail: F.Ratnieks©Sheffield.ac.uk; 
laboratory website: www.shef.ac.uk/uni/projects/taplab 

2. Postdoctoral Researcher, Zoological Institute, University of Copenhagen, Universitetsparken 15, 2100 Copenhagen, Denmark. 
tel: + 45 3532 1317; fax: + 45 3532 12 99; e-mail: AnBJensen@zi.ku.dk 

Table 1. Percentages of matings of queens from different mating apiaries to drones from drone mother 
hives in different apiaries. Apiaries 1-3 are in Edale. Apiaries 4 & 5 are in Hope Valley. Apiary 5 combines 
the two drone mother hives at Watson's Farm and additional hives owned by local beekeepers. All other 
apiaries had two drone mother hives. Each drone mother hive had c. 1000-2000 drones. 
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Fig. 134. 'Hoher Sinn' mountain mating station, Steier-
mark, Austria. 

breeding spreads from the central "well". For these 
reasons alone it would be a grave mistake to give up the 
idea of mainland mating stations. Their true value in the 
effort of in-race breeding must not be under-estimated, 
and they become a valuable and practical adjunct in the 
spreading of valuable genes - provided we never forget 
their actual limitations. 

The main task of mainland mating stations lies in 
supporting the broadly based propagation of racially pure 
queens for the purpose of honey production. In this case 
it is not necessary to insist on racial purity for such 
general purpose queens, and we can be satisfied with 
matings which are not 100% pure. Let's face facts: In 
order to lower production costs to a realistic level, we 
must sometimes lower our standards and be content with 
the target within easy reach. Of course, because we do 
need the vitality and gentleness of that race, it is 
important that all coatings are between individuals of 
Carniolan strains. This aim can be achieved far more 
cheaply in the relatively reliable mainland mating 
stations, rather than in a district which contains a number 

of colonies of a foreign race. For this reason we 
encourage the use of the local mating stations, and the 
results can be improved further when we pay attention to 
the following requirements: 

Placement of many drone parent colonies, 

Re-queening of colonies within and beyond the zone of 
isolation, 

The use of selected breeding material 

Flooding the District with Drones 
In a pure-race mating apiary it is not necessary for all 

drone parent colonies to belong to the same strain. It is 
essential, though, that all colonies within the zone of 
isolation will produce drones which are of true Carniolan 
character. Drone parent colonies can actually be cross-
mated colonies, as long as the queen originated from an 
evaluated colony. The drones in such colonies are all of 
pure and highly selected Carniolan character. The use of 
drone parent colonies with queens of different strains 
(each queen fully evaluated) will not have a negative 
effect. Indeed, in most cases we can expect a rise in 
productivity and vitality because of the mixing of genes. 
Furthermore, there is no need to place all chosen drone 
parent colonies within the actual confines of the mating 
station. In most cases we should avoid overstocking with 
full-strength drone colonies, because the nectar and 
pollen supply in the close vicinity may well become a 
limiting factor on the production and vitality of drones. 
Putting many drone parent colonies within a 1 - 2 km 
radius around the mating station is near enough to flood 
the district with the right kind of drones. When calculating 
the number of drone colonies, we should not stick to the 
rules given earlier as the minimum for apiaries in 
isolation. In mainland mating stations it is of far greater 
importance to maintain additional drone parent colonies 
all around the site in order to swamp out any undesirable 
elements, rather than stick to the minimum requirements 
for effective matings. DREHER calculated that in order to 
obtain 50% pure matings, the ratio of pure drones to 
foreign drones must be as high as 15:1. Every additional 
drone parent swings the results in our favour, and some 
mainland mating station nowadays maintain 20 or more 
drone parent colonies nearby. 

Blanket Re-queening within 
Pure-Breeding Belt 
This is another important factor towards success. It is, 

alas, neglected only too often by the warden of a mating 
station. After all, every colony within a radius of 10 - 12 
miles is a potential drone parent and drones from such 
hives can compete with those flying from the mating 
station. It is therefore desirable to re-queen all such 
colonies with queens of the same strain - or of a similar 
Carniolan line. The task is made easy if we can convince 
all beekeepers in the district of the value of our work. 

Then they can be persuaded to allow their colonies to be 
re-queened. Of course, we must provide, - and continue 
to provide (free of charge), selected breeding material 
for raising queens. At the fringe of the zone of isolation 
the queens produced from the pure material in the 
following years may well mate with the wrong type, but 
all drones produced in such stocks will all be of pure 
Carniolan character. 

Not all beekeepers within the enlarged zone will want to 
try - or are capable of - rearing queens. On the other 
hand, they may gladly utilise ripe cells, mated queens or 
nuclei with unmated queens, and we can provide these 
on a regular basis. Bavarian beekeepers have re-
queened the colonies around several large mainland 
mating stations by means of ripe cells. These were 
distributed freely over a wide area and in some districts it 
has resulted in establishing large pure-breeding zones. 
This is a tedious and difficult task, but in the end the 
results are worth the effort. In some mating stations in 
Bavaria it is nearly impossible to detect mis-matings now, 
as all matings from the mating apiary are with drones of 
true Carniolan origin. 

The Use of Faultless Breeding 
Material 
This is the most important condition for success. The 
worker bees which display the genetic character and 
behaviour of the colony, as well as collect the honey, 
receive 50% of their genetic endowment from the mother 
and the other 50% from a sperm of the drone. The 
selection of the mother parent lies in the hands of the 
beekeeper, and for that reason he should not rear his 
virgin queens from just any old colony. The true value of 
the queen chosen by him as a potential breeder must be 
established first, and the purity must be proven by 
biometric evaluation. If no faultless queen is available, 
other breeders may possess evaluated and tested 
breeding material and may put it at our disposal. When 
50% of the drones (from genetically faultless colonies) 
which pair with the virgins raised from evaluated and 
tested stocks, the worker bees produced by the mated 
queens will carry pure genes to the extent of 75%. For 
honey-producing colonies this should be adequate, and 
we should be content with the mating results. However, 
even if excellent results are obtained, no such queen 
should be used for further propagation unless the colony 
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Beginning of sexual maturity. 35 18 Confinement of mini-nucs. 
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Fig.139. Timetable and calendar for co-ordination of sexual maturity of both drone and queen for instrumental insemi-

nation. Drone raising may start earlier but not later. 
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is fully tested and the bees are biometrically evaluated 
once more. It would be far better and cheaper to obtain, 
once more, evaluated breeding material from the very 
breeder whose material had proved satisfactory. 
Following that approach, success will not be far away. 
In most mainland mating stations the use of multi-comb 
nucleus hives is permitted provided they come from 
conscientious, reliable bee breeders. In that case the 
close inspection of nucs for freedom from drones is not 
insisted upon. The number of drones which may enter 
the breeding belt is very small compared with the 
invasion of drones through drifting from outside the zone 
of isolation. Of course, taking no drones to the mating 
station is in the interest of every beekeeper who brings 
his mating nuclei there. The advantages of any type of 
multi-comb miniature mating hive outweighs the small 
disadvantages or inadequacies of a well conducted 
mainland mating station. 

Centres of Instrumental 
Insemination 
Centres of instrumental insemination are laboratories 

which offer their facilities for instrumental insemination 
for the purpose of pure breeding. 

In recent years the technique of instrumental 
insemination has been perfected to such a degree that 
very few failures are experienced. The results can be 
compared favourably with those achieved in mating 
stations. Indeed, in the case of several I.I. Centres, the 
rate of successes lies above those of natural matings. 
Nowadays the technique holds an important position in 
the practice of selective breeding. 

The Technique of Instrumental 
Insemination 
The authors do not intend to turn this series into a 
manual of instruction for instrumental insemination. Many 
books and manuals dealing with the special subject are 
already available. Here we will describe mainly the 
additional demands which the process makes on the 
production and care of queens and drones. 

Instrumental insemination of queen bees is not a new 
process. It has been around for over 60 years and was 
called "artificial" insemination in its infancy. In the 
beginning the method was used solely for scientific 
research. The technique and apparatus, although 
primitive at first, has been improved continuously ever 
since. During the seventies the technique of I.I. of queen 
bees gained increasing importance in the practice of 
selective breeding. For one thing: while natural matings 
can be totally ruined by the weather, the process of 
insemination is not easily affected by external conditions. 
The results are often better than those achieved in 
mating apiaries. What is more, a breeder can use the 
drones of several strains in one season, even in one day. 

For each queen to be inseminated the breeder can chose a 
different drone parent colony. This is in sharp contrast to 
the use of mating stations, where all queens of a batch 
will mate with drones of the same strain, and a 
changeover will take several weeks and will involve much 
work. 

Planning Ahead 
An important prerequisite for instrumental insemination is 

to have the male and female individuals maturing at the 
same time. Therefore all work needs careful planning, and 
a calendar of events should be planned beforehand and 
adhered to (Fig.139). 

Counted from the day the egg had been laid, drones take 
at least 40 days to reach sexual maturity. Queens 
complete development and maturation in just 22 days. 
The first step in our calendar must be to raise the drones 
(see below). 

Drones drift for miles from one colony to another. 
However, when instrumental insemination is employed in 
selective breeding, we must know the origin of the drones 
we catch for the collection of semen. Additionally, we 
should catch mature drones only, and therefore must 
know the age of the drones beforehand. This is made 
easier when drones are colour-marked according to their 
age - unless we confine emerged drones to certain parts 
of the hive by means of excluders. Drones can be marked 
on the thorax immediately after emergence. Using 
different colours allows us to determine the age of drones 
at a glance. In that case we can let marked drones fly 
freely until they are needed. Free flight permits drones to 
evacuate in the open. Empty bowels reduce the risk of 
defecation and thus the infection of the semen during its 
collection. 

The rearing of queens begins about 20 days before the 
date which had been set aside for insemination. When 
thinking of using instrumental insemination, it is best to 
introduce the virgin queens to small casts in multi-comb 
hives moulded from polystyrene (such as the 
KIRCHHAINER MAC-hive). These nucleus boxes are 
insulated and keep bees and queens warmer at all times. 
That is of great importance when the queen begins to lay 
eggs. Smaller mating nuclei, such as the standard one-
comb mini-nuc or the larger incubator cages are less 
suitable for our purpose. 

In order to speed up the start of egg laying after 
instrumental insemination, a second anaesthetisation with 
CO2, apart from that given during insemination, has been 
found necessary. The additional treatment with CO2  gas 
can take place either before or after the insemination, and 
should last about 3-5 minutes. A treatment given 24 hours 
before insemination appears to be favoured by most 
workers in the field, partly for technical reasons. Another 
point in favour of a pre-treatment with gas is the discovery 
that spermatozoa migrate at a faster rate into the 
spermatheca after insemination. In order to give the first 
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treatment with CO2, the queens are removed from their 
nuclei and are caged. The cages are loosely packed into a 
vessel or plastic bag into which we let the gas stream 
gently from an industrial cylinder or from a disposable 
CO2  capsule. A reducing valve is used to regulate the 
pressure. The queens are returned their respective 
nuclei after treatment and remain there until required for 
insemination. 

Comparing Inseminated Queens 
with Naturally Mated Queens 
The question: "How do inseminated queens compare 

with naturally mated queens in terms of length of life 
and productivity?" is frequently raised at meetings. 
Instrumental insemination has been used in selective 
breeding for about 15 years as a major tool. Today many 
beekeepers master the practice and many professional 
beekeepers make use of such queens. Although many 
losses were experienced in the first years of 
experimentation and many inseminated queens had a 
shorter life, this cannot be observed any longer. Queens 
inseminated in the I.I. Centres where the practice is 
managed correctly and where successes are the rule and 
failures the exception, are able to maintain large brood 
nests over two years and can often be used as breeder 
queens in their third year. During the early years of 
instrumental insemination the use of such queens was 
restricted to the task as breeder queens rather than in 
honey producing colonies. This reservation is no longer 
necessary, and inseminated queens can nowadays hold 
their own as breeders and in colonies used for honey 
production. 

The Possibilities of I.I. in 
Selective Bee Breeding 
It is the aim of I.I. to provide planned and controlled 

matings through instrumental insemination. Of course, 
we must add that I.I. is only a technique and, in itself, 
cannot predict the character or genetic value of the 
queens. Inseminated queens can only perform within 
the limits of their genetic endowment, and this depends 
on their own inheritance and that of the drones which 
had been used in the process. 

The initial outlay for equipment and the running costs of 
an I.I. Centre are very high, far higher than those 
involved in the use of island mating stations. 
Furthermore, the capacity of a centre is limited and they 
will never become as popular. 

Only in localities where the despatch or transport of 
mini-nuclei to the secure island mating stations is very 
costly will centres of I.I. become more and more 
important. This is the reason why many centres have 
been founded in southern Germany and why many 
beekeepers make good use of them. In northern 
Germany, on the other hand, they have gained little 

ground. Here the island mating stations are near at hand 
and costs are lower. Yet the centres have one big 
advantage: their choice of drone parents is theoretically 
unlimited, while the island mating stations offer only one 
group of drones at a time. Because, by using instrumental 
insemination, many beekeepers are able to keep a number 
of valuable strains pure and undiluted in their apiaries, 
they make their contribution against an impoverishment of 
the gene-pool. 

Today's technique of mixing semen from many drones 
allows the testing of new breeding programmes and 
avoids the dangers of inbreeding. 

Drones in the Colony 
Before we learn more about the rearing of drones, we 

first must know more about the life history of the male 
bee and about his place in the colony's organisation. 

Background knowledge 
By late spring, at least under normal conditions, the 

colony of honeybees consists of 40,000 to 70,000 worker 
bees, several hundred drones and a queen. The 
production of drones is completely independent of the 
colony's inclination to raise queens. Drones have only one 
task in life: to mate with a virgin queen. Just as a flower 
will produce an immense number of pollen grains, the 
number of drones in a colony may run into hundreds in 
order to ensure the survival of the species and increase 
the chances that a virgin can mate on her first mating 
flight. 

Drones are raised from unfertilised eggs. Their embryonic 
development extends over three days, the la rval period 
over 7 days, and pupation lasts 14 days; it takes 
altogether 24 days from egg to adult drone. This means 
that the drone's development takes 7 to 8 days more than 
that of a queen. Furthermore, only after another 12 - 16 
days will a drone become sexually mature and fit for 
copulation. We therefore must allow a full 40 days for 
growth, development and maturation from egg to mature 
drone. 

Drones cannot feed themselves in the first days of their 
lives and must be fed by nurse bees. Their length of life 
differs from author to author, and it may depend on the 
season, the weather and the care a colony can provide for 
its male individuals. HOWELL and USINGER give 54 days 
as an average life expectancy, while RUTTNER reported 
flying activity of drones over 70 days old. DRESCHER has 
mentioned an average length of life of 23 days during the 
month of June. In conclusion we can say that drones have 
the same life expectancy as worker bees in summer, 
namely about 7 weeks on average. 

Drones make their first flights of orientation when they 
are about 6 - 8 days, well before they are mature. The 
testicles of young drones are solidly filled with 
spermatozoa. These continue the first stages of 

maturation during their migration into the seminal vesicle 
where they complete the ripening process. By 
compressing their abdomen, it is possible to make young 
drones of the age of 5 - 6 days evert their endophallus 
but only mucus will emerge from the orifice of the penis. 
Between their eighth to the tenth day of their lives some 
drones can be made to evert their organ, but the 
ejaculate will consist of light-coloured semen which is 
still mixed up with the white mass of mucus. Only the 
drones older than 12 days will produce mature semen of 
marbled, cream-coloured appearance which is clearly 
separated from the white mucus of the ejaculate. 

Drones are inclined to drift freely from colony to colony. 
They are vagabonds and are especially attracted by 
queenless colonies. All beekeepers who have 
experimented with genetically labelled drones (Cordovan, 
Italian drones) know that these drones can soon be 
discovered in all colonies of the neighbourhood. 

There are few books dedicated to the rearing of drones. 
Indeed, in the older books the authors maintained the 
points of view that drones are idle and useless eaters, 
and that drone rearing must be suppressed in order to 
get maximum honey yields. Nowadays we have a better 
understanding and know from WEISS's experiments that 
a moderate number of drones is essential for a 
harmonious working of a colony. He found that colonies 
with ample drone brood are working harder than those 
without any. The raising of drones seems to be subjected 
to a self-limiting factor, and even the strongest stocks 
rarely have more than about 2000 drones. Drone brood 
production, as well as the number of adults maintained 
by a stock, seem to be determined by the following 
factors: 

the season of the year, 

nectar flows, 

the weather, 

colony strength, 

the age of the queen, 

some genetic factors. 

The Season of the Year 
The start of the rearing of drones in a colony of normal 
strength appears to be linked to the time of the year. 
Yet, just as with swarming, it is impossible to set a 
precise date for its initiation and it varies from year to 
year. On the whole we can say that colonies begin to 
rear drones about 30 - 40 days before the first signs of 
swarming intentions can be detected. At that time of the 
year, the colony begins to gain strength, and from then 
on the care of the brood is in the hands of the young 
nurse bees. It is no longer done by the old, over-
wintered bees. From now on drone cells will be 
constructed, and drone eggs will be laid in them. 

By May and the beginning of June the amount of drone 
brood reaches its maximum extent. It occupies about 
15% - 20% of the total brood area. WEISS reports 
having counted between 3000 — 8000 drone cells in 
colonies in which comb building had not been restricted. 
Just the same, the number of adult drones would not 
normally exceed more than 1000 under such conditions, 
and rarely will the number pass the 2000 mark. This 
means that worker bees are always cannibalising some 
drone brood before it is capped, and that adult drones are 
not being fed adequately after their emergence. Such 
starved drones will either die or get lost from the hive. 

Once the colony's development has reached its peak, the 
rearing of drones is reduced drastically. In the second half 
of June and during July the bees begin to neglect much 
drone comb and fewer drones are produced than when 
the colony was still in the expanding mood. 

Nectar Flows 
Nectar flows have an important influence on the rearing 

and the care of drones in a colony. Crops which produce 
an abundance of pollen will not only encourage swarming, 
but will also stimulate the rearing of many drones. When 
the environment produces much "income", especially of 
proteins, all drone brood and adult drones will be well 
nourished. When, on the other hand, the income from 
outside the hive drops to a trickle, the rearing of drone 
brood is cut back, drone larvae and eggs are cannibalised, 
and young and old adult drones are neglected or evicted 
(Fig.146). Even large reserves of food cannot change this 
situation altogether; the important factor is a generous 
income from outside the hive. 

When the colony is beginning to prepare for the coming 
of winter, the rearing of drone brood stops. The adult 
drones are not permitted to help themselves from the 
stores of honey any longer and are not fed by the 
workers. They are then evicted from the home. The 
timing of this event depends largely on local conditions of 
nectar flows - as well as on feeding. In many areas of 
Germany the flows cease around 15 - 20 July, and this is 
the signal for what used to be called the "slaughter" of 
the drones. Only in districts with late flows can we find 
drones present in queenright colonies during August or as 
late as September. This can happen on the off-shore 
islands where the sea-lavender (Limonium vu/gare L.) can 
give a rich flow which encourages colonies - weather 
permitting - to retain their drones for another month or 
even longer. 

The Weather 
The weather, and the temperatures especially, play an 
important role. When a set-back of cold weather occurs in 
March or April, the colonies respond at once with a brood-
stop. A few days of bad weather, even when they come 
during in the summer months, can make bees cannibalise 
open drone brood and eggs. Cold weeks during July and 
August can often make bees evict all their drones. 
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Fig.142. Well fed drones on a comb of sealed brood. 

Fig. 143. A Drone emerging from his cell. 

Fig.146. Eviction of drones. 

Colony strength 
Colonies which have over-wintered as a strong unit begin 
rearing drones as early as March, even though the old 
bees are still involved in the feeding of drone larvae. The 
start of the rearing of drones may coincide with the flow 
from the willows, and strong colonies can have drones 
flying from their hives by April. 

In autumn, on the other hand, the colony's strength is 
unrelated to drone brood and drone numbers. We may 
find strong colonies with few drones, and weaker stocks 
with many of them. This may depend on genetic factors, 
or on the age of the queen. FREE (1976) has found that 
colonies with fewer than 2000 bees will, as a rule, rear no 
drones at all. 

The Queen 
The age and the condition of the queen also exerts an 
influence on the production of drones. Young queens are 
disinclined to lay eggs in drone cells during the summer 
of their first year, and bees with "new" queens are 
unlikely to nurse drone brood or feed adult drones, even 
if it is given to them. On the other hand, a colony's 
inclination to lay eggs in drone cells increases with the 
age of a queen, and this runs parallel with the swarming 
impulse. In colonies with an old queen it is often possible 
to see a few drones flying until late autumn 
(supersedure). 

When drones are discovered in a colony during winter, 
we must suspect queenlessness, an unmated virgin or a 
drone laying queen. Queenless stocks are in a dire 
emergency, and they will accept and maintain drones 
long after all others have evicted them. 

Genetic Factors 
Just as with the swarming impulse, the inclination to rear 

drones can be subject to in-born factors. Strains which 
are "swarmy", or some racial hybrids (heather bees) rear 
far more drones than those lines which have been 
selected for their reluctance to swarm. In highly inbred 
colonies the rearing of drone brood is often a difficult 
task. Such colonies raise little drone brood and react 
quickly to set-backs of cold weather or the slightest lack 
of income from nectar flows. 

Friedrich-Karl Tiesler 

Eva Englert 

This is an account of The British Bee Farmers' 

Association's Spring meeting to West Jutland, 

Denmark in the spring of 2003. 

On Thursday 13 March we flew from Stansted to 

Esbjerg taking the bus to Ringkobing Fjord to stay in our base 

of the Hotel Fjordgarden where David Ashton who is a BFA 

member and who met us lives in Denmark. David was with us 

all the trip and his experience and local knowledge were 

invaluable. 

On Friday, we visited Knud Hvam's home farm, which 

previously belonged to his grandfather. The premises are 

large with space to store equipment and process honey for 

2000 colonies, all on standard Dadant equipment. His hives 

and indeed all the equipment we saw in Denmark are made of 

polystyrene, were neatly stacked and contained frames with 

new foundation. All old frames are stripped and cleaned with 

caustic soda and we realised that new brood comb is 

introduced each year, honey being taken from brood boxes. 

Extraction of honey is carried out on his premises not only for 

himself but also for other beekeepers in the area, their frames 

being cleaned also. In his canteen facilities, we had our mid 

day meal with either soft drinks or beer and snapps. 

In the afternoon, we visited his honey bottling plant at 

Aulumgaad which was purpose built three years ago. Our first 

view was the reception area where honey in barrels and some 

buckets is received and stored from all parts of the world. We 

then walked into the warm warehouse filled with barrels and a 

stack of buckets where roof fans moved the air around at a 

temperature of 45C; it apparently takes about a week for the 

honey to liquefy before it is blended. The honey is then 

pumped into huge double skinned vats where iced water is 

circulated to reduce the temperature and where the honey is 

either blended or selected honeys are retained. The honey is 

filtered at every stage and is then pumped to six separate 

automated bottling stations. Creamed honey is bottled at 4 

tonnes an hour, I calculate this to be a jar each 2 seconds. 

For clear honey the process is slowed down to 1 tonne an 

hour to retain its clarity. 

Knud employs 20 full time staff and processes and packs 

3000 tonnes a year. This is sold through the Danish 

supermarket Netto which in Denmark is a high-class shop or 

through the Danish co-op chain. He also sells his products 

throughout Europe including the British market. 

Knud visits his plant each morning to discuss progress and 

see to any problems before either going out to see to his 

honeybee colonies or he goes out hunting. He says, "I 

employ good people." Knud also has a programme to get 

young people into his employment or introduce them to 

beekeeping. As we saw he needs a constant supply of honey. 

Knud and his partner Jorgen Tjener Mikkelson, took us to 

three apiaries where up to 100 colonies were situated. The 

weather was good and the bees were flying well, and with 

some smoke but no protective equipment, colonies were 

examined. Most of these colonies were headed by young 

2002 queens which were destined to re-queen the honey 

colonies. We saw how all the colonies had been put on new 

comb the previous autumn and had been fed and were still 

being fed with inverted syrup, each colony having a full 

kilogram of Apifondant to stimulate brood production. In 

Denmark, there will be no honeyflow for another six weeks 

and feeding will continue until then. Honey is taken not only 

from the honey supers which are full brood box size but also 

from the broodbox. 

On Saturday, we had a lazy morning walking round 

Ringkobing which is an old town and harbour. We walked by 

the sea and around the coast, seeing the factory where wind 

generation mills are produced not only for Denmark but for 

around the world. 

In the afternoon we visited the home farm of Jorgen Tjener 

Mikkelnson where we saw a barn in the farm being converted 

to a honey house. He had had prepared 6000 brood combs, 

the woodwork being produced in Lithuania and the 

foundation being done by his lady friend who is also from 

Lithuania. He also has standard polystyrene hives stacked up 

ready for the honey flow. After a feast prepared by his 

mother, we drove over the heather moors where ancient 

juniper bushes grew. 

Our non-beekeeping partners had an interesting trip up the 

coast visiting the St George Museum which was the flagship 

of Nelson, and were then taken to the home of the guide and 

after being shown the house were entertained with wine. 

On Sunday, after a long journey, we visited the queen 

rearing establishment of Poul Eric Sorensen . He first showed 

us his beeswax business where he takes in other beekeepers' 

frames and extracts the wax for which he charges. All the 

frames are cleaned with caustic soda and then spray washed 

and kept separate for return to the individual beekeeper. He To be continued. 

Friedrich-Karl Tiesler 
Eva Englert 
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produces 40 tonnes of beeswax per year, and converts the 

best wax to foundation, which is then packaged for resale by 

himself or mostly by Swienty, of whom more later. Older 

discoloured wax is sent for industrial use and the residue is 

used to heat the boiler for his house. 

Poul raises over 2000 queens annually although he sells 

many virgin queens. He has many lines of queens and raises 

them for gentleness, quietness on the comb and he also 

tests for hygienic behaviour by the freeze brood method. He 

says he will raise 30 sister queens but after selection only 

retains about 5. He discounts any with chalkbrood and any 

with signs of nosema. He starts grafting on 20 May and 

grafts every day until 20 July aiming to produce about 85 

grafts daily. After the sta rter colonies he moves them to 

finishers and when sealed he has an incubator. It was 

evident he has good accommodation with plenty of indoor 

space. He uses mini-nucs which, without drones, go to an 

isolated island site off the coast of Jutland. 

On our final day, Monday, after a long drive we visited the 

premises of Swienty in Sonderborg, which again is situated 

in an old impressive farm. We were welcomed by Anna Marie 

and Bernhard and the rest of the family and were fed Danish 

food and drinks. We were of course allowed around the 

premises and saw honey packing equipment for the small 

producer, wax making equipment with foundation making 

facilities attached as well as the usual host of beekeeping 

equipment. The firm will be a Stoneleigh in 2003 and will we 

are told be bringing polystyrene national hive equipment 

which up till now has not been available. 

During our stay in Denmark, we were all impressed by the 

efficiency of the beekeepers we saw and by the large 

premises available to them in redundant farm buildings. The 

farmland has been rationalised, larger farms being more 

efficient, and consequently farm buildings are available for 

other purposes. 

Tom Robinson 

Spotted at the Thrumpton queen rearing workshop, 28th June 
2003. A skyscraper of three Apidea mating nuclei 
superimposed with specially made adaptor rims, in which a 
queenright colony was successfully overwintered. 

Photo: Philip Denwood 

The first experiments in making comb foundation seem to 
date from the 1840s and 50s. Ever since its commercial 
manufacture was perfected in the decades that followed, most 
beekeepers have bought foundation on the quality, price and 
service offered by the manufacturer, without giving the size of 
the resulting worker cells a second thought. In certain circles, 
however, debate on the subject has proceeded at various 
times. The so-called "large cell controversy" sparked off by 
the Belgian scientist Ursmar Baudoux rumbled on and off be-
tween the 1890s and 1960s, and was revived from a different 
angle by Beowulf Cooper and his collaborators in the 1960s 
and 70s. Recently the activities of the Arizona beekeepers Ed 
and Dee Lusby have set off what may come to be known as a 
"small cell controversy". 

Many beekeepers and scientists before and after the inven-
tion of foundation had measured the size of worker cells in 
natural comb (which, as they often pointed out, tends to vary 
even within the same colony). Figures ranging from about 
750 to about 950 cells per square decimetre (counting both 
sides of the comb) were arrived at. One of the pioneers of 
commercial foundation manufacture, the American A.I.Root, 
standardised in the 1870s on 825-850 as a result of experi-
ment and observation of what the bees he was using seemed 
to build out most readily. According to H.C.Dadant, referring 
to American practice in the mid 20th century, "standard comb 
foundation usually is made on dies providing 857 cells per 
square decimetre, but the resulting cells may vary from this 
and usually are larger due to stretching of the wax in manu-
facture." This would probably bring the size within the range 
used by Root. 

Samples of recently produced foundation have been meas-
ured as follows (figures are approximate for reasons to be 
given): 

South Africa (1 sample) 1050 cells per dm2  
USA (4) 1000-838 
New Zealand (2) 875 -790 
Denmark (1) 800 
France (1) 780 
UK (4) 795 -760 

The large cell controversy 
In an article in the Bee World of 1933, Prof.Ursmar Baudoux 

recalls the origin of the large cell controversy: 

"About 1891, foundation with cells 920 to the square 
decimetre was introduced into our country [Belgium]. 
Beekeepers all adopted this size of cell. The experts of 
that time believed that it was advantageous to produce as 
many bees as possible on the least possible surface of 
comb. Thus there was a premature narrowing of the cells, 
and at the end of a few years the bees were miserable 
specimens. 

"It was then that, to combat so harmful a tendency, I pub-
lished an article in Progrés Apicole (June 1893) advocating 
the use of larger cells, as a result of experiments duly de-
scribed. I had experimented up to the limit of 750 cells 

per sq. dm." 

In later years Baudoux was to standardise on 700 cell foun-
dation, and experimented with as low as 675, in which the 
floor area of a cell was 26.6% larger than in 920 foundation. 
His guiding principle was, in his own words, "The size of the 
bee is correlated with the size of the cell. Small cell, small 
bee; big cell, big bee." Colonies of the bees reared in the 
larger cells and established as larger themselves by many 
measurements were alleged to produce significantly more 
honey than colonies of smaller bees under otherwise identical 
conditions. 

He made no bones about the fact that he was aiming primar-
ily at higher honey production: 

"The end proposed is magnificent: To rear bees of ex-
traordinary vigour, able to forage over a more extended 
flight-radius and to visita multitude of flowers the nectar 
of which is, at present, out of reach of their tongues. The 
tongue of the bee is, indeed, the essential organ which we 
must develop, by selection first, and then by rearing the 
breed in large cells; for it is plain that all the organs will 
participate in any enlargement of the body of the bee." 
[Italics original] 

Baudoux was an experienced beekeeper who made exten-
sive measurements to back up his theories, but he had his 
detractors as well as his supporters. He was accused of ad-
hering to the Lamarckian theory of evolution which claimed 
that characters acquired in one lifetime could be inherited by 
subsequent generations: a theory which was eventually dis-
credited in favour of the Darwin/Mendel one. Even if the ac-
cusation is true it need not invalidate the theory that large 
cells produce large bees in a given generation. Also a peculi-
arity of the way bees produce comb may give a pseudo-
Lamarckian effect, as I shall suggest below. 

The controversy was followed up by researchers in many 
countries, most of whom concluded that the size of cells does 
indeed affect the size of the bees reared in them, though not 
necessarily to the degree that Baudoux had claimed. Much of 
the research was reviewed by Roy A.Grout who also made 
extensive measurements for his M.Sc. Thesis. He concluded 
in 1931 (among other things) that: 

"1. The size of the worker bee as represented by the size 
of the various parts is significantly increased through the 
use of brood combs containing enlarged cells. 

2. The average percent of increase of the linear measure-
ments of the worker bee is directly proportional to the 
percent of increase of the diameter of the brood cell. 

3. The number of bees used in a sample in this experi-
ment is not large enough to give wholly consistent results, 
but these results are in general significant and indicative." 

On the question of whether, other things being equal, big 
bees are better than small ones, authorities continued to be 
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BRITITISH WORKER 

Fig.1. Test comb showing comb based on "British worker" (850), "Drone" (550) and "Continental worker" (700) foundation built 
out by the bees of a single colony. Photo: B.A.Cooper. 

divided, as indeed they still are. Some of the opinions on 
both sides were backed up by extensive experiments. Al-
ready before 1910 a Frenchman called Pincot reported inde-
pendently of Baudoux that over two years, 30 colonies with 
large cells gathered 30% more honey than others. In 1965 
C. Antonescu in Romania concluded after over 20 years of 
tests that: 

"Experiments with a large cell honey-comb in the con-
ditions of the Socialist Republic of Romania (5.65 mm 
[about 720 per dm2. Ed.]) show that a large scale intro-
duction of such honey-combs represents an important re-
serve for the increase of the bee-hive's productivity in all 
sectors. [Average yield increase 11.1-16.9%] To this aim 
it is necessary that the honey-comb should be build [sic] 
up first - during intense harvesting - in other colonies or in 
the respective colonies for honey-storage, and only after-
wards it should be used for brood breeding." 

On the other hand Marcel Arnst, a later compatriot of 
Baudoux, wrote in 1996: 

"I, myself, together with other beekeepers, often com-
pared colonies on 750 cell foundation at a comb distance 
of 37 mm with colonies on natural built comb at a dis-
tance of 34 mm. The 'natural' colonies were always 
stronger, developed faster and had less winter loss. As a 
result, they gave more honey (an average of 20% in my 

Philip Denwood 

apiary of 30 beehives). The bees were also healthier: 
This past year there was an outbreak of chalkbrood, only 
the 'natural colonies' had no trace. If foundation with the 
natural number of cells (±850) was available, I would fit 
all my hives with it." 

BIBBA experiments 
From the early 1960s Beowulf Cooper and other BIBBA 

members began to look at the question of cell size from a 
breeding rather than a management point of view. They pro-
posed that each geographical race or subspecies of Apis me/-
/ifera had its own optimum cell size or range of cell sizes, 
related to its genetically determined body size. As is well 
known, the different races are measurably different in size as 
well as in body proportions, and these differences are often 
readily detectable with the naked eye. Thus Ruttner de-
scribes A.m.mel/ifera as "large, broad with short limbs"; 
A.m.carnica and ligustica as "medium size, long limbs". The 
idea was that bees of a given race would tend to do better in 
every way when on their own optimum cell size, while using 
unsuitably sized foundation would resut in selection pressure 
in an undesirable direction. Two BIBBA groups of the day 
experimented with foundation of different cell sizes, as a re-
sult of which Beowulf Cooper wrote: 

"When given large cell foundation of 700 cells per 
square decimetre instead of the 'standard' type (850 or  

800) normally sold in the British Isles, native strains pro-
duce appreciably larger bees, with wing length and 
breadth 5-10% greater than the same strains kept on 
standard foundation. Italian and Carniolan strains tested 
respond little in this way: i.e. they appear to be full-sized 
on 800 or 850 comb already and some types such as the 
Buckfast Israeli bees of the 1960s are evidently amply 
stretched already. In a great many cases these bees pro-
duce drones in 700 cell comb, and they are clearly geneti-
cally smaller bees. 

"While all bees appear to prefer the cell size they were 
brought up on, and need some coaxing to work a new 
foundation size, just as they may need coaxing into sec-
tions, once they have made the change all the native 
strains so far tested have preferred the larger foundation. 
When native bees reared on 700 comb are allowed to 
build their own comb without guidance, they build appre-
ciably larger than 850: usually 720-750. [A very similar 
Ending was reported by Baudoux. Ed.] The 700 size 
seems a good one to start with for native strains, to allow 
for winter shrinkage of the comb and cocoon narrowing of 
the cell aperture. 

... "Larger body size must tend to reduce heat loss and is 
probably associated with larger (if more dilute) nectar 
loads. The smaller, faster-flying strains from hotter, drier 
climates may find that with more concentrated nectar it 
pays to make more but shorter journeys." 

Along with the larger cells a frame spacing of 37mm instead 
of the more usual 35mm was recommended for native British 
Isles bees, 

One can see from this perspective one reason why the origi-
nal large cell controversy and for that matter the modern 
small cell controversy are indeed controversies - the protago-
nists of the different arguments may to some degree be 
working with genetically different types of bee and not com-
paring like with like. 

At the same time one can also see how bees might tend to 
build similarly-sized cells to those in which they were them-
selves reared, independently or partly so of their genetic 
makeup. If bees a) are affected by the size of the cells in 
which they were reared; and b) use parts of their own bodies 
to gauge the size of the cells they are building (which seems 
to be the case), then necessarily that size will bear a rela-
tionship to the size of the cells built by the previous genera-
tion. Thus what might seem to be a genetic effect is in fact 
an environmental one. The bees are not genetically any dif-
ferent and yet they can pass on an acquired character to the 
next generation in a pseudo-Lamarckian way. 

This has the important corollary that the "natural" cell size 
found in a colony which has been allowed to build its own 
comb (not from foundation) may actually be the size of the 
foundation used by the beekeeper from which the colony 
swarmed or was otherwise derived. Possibly this effect could 
persist over many generations, perhaps indefinitely. 

Philip Denwood 

Measurement 
One merit of the small-cell controversy of recent years, to 
be discussed below, has been to concentrate people's minds 
on how cell size is actually measured. I started to write 
this article on "World Measurement Day". An article by Clive 
Cookson in the Financial Times that day mentioned some 
disasters caused by discrepancies in measurement. A recent 
NASA Mars orbiter crashed at a cost of $125m because one 
team of computer programmers was using feet and inches, 
another metres. Nearer home, privatised rail companies had 
to shave the edges of station platforms at great expense 
after rolling stock had been ordered 5cm too wide. 

Measurement of foundation cell size has been carried out 
by so many different methods over the years, often hard to 
relate to each other, that one suspects some of the differ-
ences in opinions could be partly the result of different men-
suration systems. Cells per linear inch; cells per linear centi-
metre (both measured in various directions, with or without 
cell walls); shortest distance across one cell; square centi-
metres per 100 cells; cells per square inch or per square 
decimetre on one or both sides of the comb (with the 
"square" being variously defined and shaped) - all these and 
more have been used. 

Useful conversion tables between many methods were pub-
lished on the internet by Allen Dick. One whole table is de-
voted to conversion between four different methods of cal-
culating cells per square decimetre: The "rhombic (old 
world) method"; the US Department of Agriculture method"; 
the "Baudoux method" and the "Rietsche method". These 
four methods will give different measurements varying by 
15% or more between the highest and the lowest, for the 
same piece of comb. 

Because of this confusion the protagonists of the regression 
to small cells advocate the system of "measuring across ten 
contiguous cells", expressed in centimetres to two decimal 
places. (Alternatively it can be regarded as the measure-
ment of a single cell expressed in millimetres.) (See Fig.2). 
Worker cell measurement can come up with a figure ranging 
from about 4.50 to 6.30. The "small-cellists" prefer a figure 
of about 4.9, whereas "typical" foundation of 850 cells per 
dm2  (on all methods except the "rhombic") would be the 
equivalent of roughly 5.2, and 700 cells per dm2  about 5.7. 

When I started to measure foundation I was surprised to 
find that the horizontal width across the cell is always 
greater than the two diagonal distances (measured in both 
cases between parallel walls). Is this to allow for vertical 
stretching of the comb in use? Anyway, to take account of 
this the system uses an average of three measurements at 
60°, usually between the centres of parallel walls. Thus the 
measurement is averaged over 29 or 30 cells. 

This system allows for relatively easy measurement in the 
field or laboratory without requiring a high degree of skill. 
Dave Cushman writing in Bee Improvement 9 advocates 
the universal adoption of the system by suppliers of comb 
foundation, with the relevant figure defined as the 
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Cell size 

Philip Denwood 

Cell size 

Philip Denwood 

Fig.2. Modern system of averaging the distances between 
the centres of parallel walls across ten contiguous cells in 
three directions. Diagram after Spivak et al., reproduced in 
Lusby. 

"cell pitch" to be stated by the supplier in all cases. One or 
two manufacturers have started to do this, but beware - 
checking reveals that the actual pitch is not always exactly 
as stated! 

The small cell controversy 
Since the mid-1990s the South Arizona commercial bee-
keepers Ed and (particularly) Dee Lusby have led a vocifer-
ous campaign against what they see as a long-term trend 
towards large cells, and for a controlled "regression" to a 
small cell with a pitch ideally of 4.9. If Baudoux's primary 
aim was to boost honey production, and BIBBA's was to suit 
cell size to race and strain of bee, then it is fair to say that 
the Lusbys' is to promote a "biological beekeeping" with bee 
health as its focus. This can be seen as part of the wider 
"green" or "organic" agenda. 

Bee health recently has of course been dominated by the 
problem of varroa and, in the USA, that of tracheal (acarine) 
mites, and the Lusbys do indeed claim that bees reared on 
small cells, among many other virtues, show increased re-
sistance to these pests. Advocacy of small cells has even 
reached the pages of Bee Improvement (No. 7) in the shape 
of an article by Chris Slade, and some suppliers have 
started to sell what they (sometimes inaccurately) denomi-
nate as 4.9 foundation. 

Although the Lusbys keep large numbers of colonies and 
claim success in combating varroa with the aid of the small-
cell method, scientific attempts to validate their claims have 
had mixed results, from mildly encouraging to negative. 

A group of Brazilian researchers (De Jong et al.) found that : 

"When a piece of European bee comb is implanted 
within an Africanised bee comb, the larger diameter cells 
of the European comb attract more mites, even though 
the larvae in the two cell types come from the same 
queen" 

Another group of Brazilians concluded (Apidologie 26 (1995), 
p.381-386) that with both Africanised and Italian bees, infes-
tation was greater in large cells, but that this was not the 
main reason for the apparently greater resistance in the Afri-
canised bees. 

Eric Erickson and others state that 

"... reduced cell diameter may have a limited impact on 
varroa ... and population dynamics, and on colony per-
formance." 

S.J.Martin and P.Kryger working with the African honey bee 
A. m. scutellata concluded that: 

"Although reproduction of Varroa sp. is affected by the 
space between the developing bee and cell wall, reducing 
cell sizes as a mite control method will probably fail to be 
effective since the bees are likely to respond by rearing 
correspondingly smaller bees which explains the close cor-
relation between cell and bee size." 

Swedish researcher Mia Davidsson studied varroa reproduc-
tion in cells of 640, 770 and 900 cells per dm2 and states: 

"The results do not indicate that the reproduction of 
mites was substantially influenced by cell size on worker 
bee brood." 

At this point it may be worth mentioning experiments re-
ported anonymously in the Beekeepers News by an unnamed 
German researcher who produced a plastic comb with cells 
wider at the bottom than at the mouth. The fact that the 
larva's body never touched the cell walls confused the varroa 
which was unable to reproduce. All this was observed 
through Perspex-backed cells. Though the details as reported 
at third-hand are confusing, this would seem to suggest an 
anti-varroa effect of large-sized cells. 

The Lusbys do pay some regard to geographical variations, 
and have produced a world map of temperature zones, which 
they correlate with cell sizes, 5.2 being the biggest recom-
mended, for cool temperate areas. The scientific basis for this 
correlation is not stated, however, and it is not related to Apis 
subspecies. Some of their own bees have been morphometri-
cally tested and found to be somehat Africanised, others a 
mixture of Carniolan and Caucasian. The climate of Arizona is 
certainly much drier and more extreme than anywhere in 
northwest Europe. 

The way ahead 
I have suggested that the different opinions which have surfaced over the 

years have resulted partly from the differing objectives of the various pa rties, 
and partly perhaps from the confusion in measuring systems. We should be 
grateful to the Baudoux camp for drawing attention to the whole question of 
cell size and its importance; to the Cooper camp for reminding us that what 
works for one bee subspecies may not work for another; and to the Lusby 
camp for sorting out the measurement question and raising the question of 
disease resistance. Nothing will be gained from defending entrenched posi-
tions. 
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9% 
31% 
60% 

Ages 
	

26-40 
41-60 
60+ 

17% 
57% 
26% 

93% 
7% 

0-10 
11 —30 
31+ 

Yes 
No 

70% 
9% 
10% 
2% 
2% 
7% 

England 
Wales 
Scotland 
N. Ireland 
Isle of Man 
Irish Rep. 

70% 
28% 
2% 

0-10 
11-20 
21+ 

13% Yes 
No 87% 

Years a member 

Previously 
a member 

Yes 
No 

26% 
74% 

Yes 
No 

Yes 
No 

84% 
16% 

Want to join a branch 
98% 
2% 

Sub-species Mongrel/hybrid 	38% 
Italian 	 5% 
Black/native 	49% 
Carniolan 	 2% 
Caucasian 	- 
Buckfast 	 3% 
Other 	 3% 

62% Local 
Non-local 38% 

Sources of bees 

Yes 
No 

Yes 
No 

Yes 
No 

Raise queens? 

Morphometry? 

Sell queens? 

29 28 

BIBBA membership survey 

WELL, JUST WHO DO WE THINK WE ARE? 

We might add to this question another — what do 
members want from BIBBA? It was to answer such questions 
that your Committee accepted the proposal in the report "The 
Way Forward" that a survey of all members be undertaken. It 
was only with this information that your Committee could 
make sensible and rational decisions for the future develop-
ment of BIBBA. Your Committee have already been taking 
into consideration the findings of the Survey and would like to 
share the main results with all members. 

20% of the membership returned Survey Forms and 95% 
were male. 

Whilst it is appreciated that only a fifth of members re-
sponded it is reasonable to surmise that the Survey results 
represent the whole membership but especially the more ac-
tive and in this connection a number of respondents expanded 
on their views with some interesting and useful letters for 
which they are thanked. 

The following tables are shown as percentages and an inter-
esting profile of members emerge. Most are over 40 years old 
with half still working and the majority having kept bees for 
11 to 30 years — does this mean that most members start as 
"empty nesters" (i.e. when their children leave home) and not 
as I thought as "silver-backs" (retired)? Most members reside 
in England but with increasing numbers from the other UK 
countries plus the strong showing from the Irish Republic. 

Whilst nearly 60% of the membership have more than 11 
colonies the split between those with less than 10 almost 
equals those with 11-50 colonies. Almost half of the respon-
dents keep black/native bees with many commenting that 
their mongrels are the result of unavoidable crossings with 
other local bees. Most members especially in England have 
obtained their breeding stock from Ireland. 

The vast majority of members have belonged to BIBBA for 
less than 10 years and overwhelmingly wish to join a breeding 
group and a branch. 

The table detailing membership benefits has given your Com-
mittee much room for thought. Virtually everyone put "Bee 
Improvement" at the top of their list which was not only a 
vote of approval to its contributors but a staggering approval 
rating for the skill and dedication of recent editors such as An-
gus Stokes, Albert Knight and now Phillip Denwood. 

Finally three members have been awarded Apideas for being 
the first to return their Survey Forms. Yes, I know that two 
prizes were promised but three dead-heated. The following 
were the winners: 

D.H. Ferguson-Thomas, Llanwrda; 
R. Dowson, Lathom Nr. Ormskirk; 
Mike Rowbottom, Harrogate. 

Terry Clare 

MEMBERS: what are we like? 

(NB.nobody under 26) 

Working 	48% 
Student 	- 
Unemployed 3% 
Pensioner 49% 

Hobby 	93% 
Commercial 7% 

BBKA 	67% 
SBKA 	13% 
BFA 	9% 
WBKA 	6% 
UBKA 
FIBKA 
None 	- 

2% 
3% 

(some members belong to more than one organisation) 

BIBBA: our relationship and what we want 

Already belonging to a breeding group 

Want to join a breeding group 

BIBBA membership survey 

MEMBERSHIP BENEFITS: rated in order of 

Terry Clare 

Members using non-local bees sourced them from: 

Galtee 	 41% 
importance 

1."Bee Improvement" 94% Donegal 3% 
2. Guides/Technical bulletins 81% Wicklow 3% 
3. Publications 78% Co. Louth 3% 
4. Queens for sale 74% "Ireland" 10% 
5. Groups/Newsletter 73% [Ireland 60%] 
6. Workshops 73% 
7. Biennial Conference 71% Colonsay 3% 
8. Speakers'/demonstrators' panel 71% Nairn 3% 
9. Approved mating sites 69% "Scotland" 3% 
10. Advice Line 67% [Scotland 9%] 
11. Visits/Trips 65% 
12. Queen Accreditation System 62% Tyneside 3% 
13. Reference Library 61% Gloucestershire 3% 
14. Web Site 60% E/Midlands 3% 
15. Stud Book 60% Derbyshire 7% 
16. Equipment for sale/hire/loan 59% Notts 3% 
17. Instrumental Service 54% [England 19%] 
18. Discount system 51% 
19. On-line purchasing 47% Gwynedd 3% [Wales] 
20. On-line chat-site 43% Isle of Man 3% [I.O.M] 

BEES: what and how do we keep them? 

No of colonies 	 0-5 27% Terry Clare 
6-10 14% 
11-20 21% 
20-50 23% 
50+ 14% 

No of apiaries 	148 (i.e. 2.5 colonies per apiary) 

26% 	Albert Knight demonstrating grafting, Thrumpton queen 

74% 	rearing workshop (see page 8 and advertisement on page 31). 
Photo: Philip Denwood 
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Status 

Years kept Bees 

Still keeping bees 

Purpose 

Country of 
Residence 

Member 

(some members keep more than one sub-species) 

(i. some mem bers keep both categories 
ii.some bees have become mongrelised ) 

77% 
23% 

39% 
61% 



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

31 30 

Lester Wickham 

Albert Knight 

Lester retired as Treasurer of BIBBA at the AGM 
this year after serving in that position for 11 years. Dur-
ing this time he has guided us through on a steady even 
keel financially, and we have much to thank him for. 

Lester joined BIBBA back in 1975 at the BIBBA work-
shop at Rogate where he was impressed by the reason-
ing put forward by Beowulf Cooper for the native bee. 
The concepts he learned there he put into practice with 
his own beekeeping, which at that time went alongside 
keeping sheep on his farm and holding down a job in 
Sheffield with a firm of surveyors 

When he retired Lester sold the farm and bought a 
large house in Holmfirth, this needed much work and 
would have daunted fainter hearts, but now this is a 
house I am sure Lester and his wife Trish must be proud 
to own. 

I know that since the AGM Lester has been gradually 
handing over the job of Treasurer to Tom Robinson, and 
this was finalised at a meeting in August. We took the 
opportunity to make a presentation to Lester privately 
funded by Committee members of a Whisky decanter 
and glasses together with a bottle of fine Scotch and a 
commemorative plate specially made at Denby pottery 
to show our appreciation for his long service as Treas-
urer. 

Lester is to continue serving as the BIBBA Show Secre-
tary, a job that has been looking for someone to take it 
under its wing for several years: we appreciate Lester 
taking on this role. 

Lester Wickham (centre) with BIBBA Secretary David Allen 
(left) and new Treasurer Tom Robinson (right). 

Photo: Albert Knight 

Albert Knight 

Conferences 

Tom Robinson 

BIBBA hold their conferences biennially, the last two 

conferences being held in Sheffield where we have been in-

volved and funding the Laboratory of Social Insects headed by 

Professor Francis Ratnieks. 

The first one was a Conference on Improving What We Have 

in September 2000 when Steve Taber and Marla Spivak were 

both brought from America and were the main speakers. 

In September 2002 there was a Conference for beekeepers 

with speakers from Germany and Italy involved with BABE 

(Beekeeping and Apis Biodiversity in Europe) 

SICAMM, which is an International Association for the Protec-

tion of the European Dark Bee, also hold a conference bienni-

ally which has in the past coincided with our conference year. 

In 2000 the conference was in Sweden and in 2002 it was in 

Poland and that year the actual date of both the SICCAM and 

BIBBA conferences was the same weekend. 

Probably the most successful conference was in York in 1998 

when we had a combined conference with over 100 delegates 

from 15 countries being represented. (See report in Bee Im-

provement No 3) We not only had speakers but reports from 

various countries of progress in keeping colonies of the Dark 

European Honeybee. 

The general committee have considered this and being aware 

that Apimondia will be held in Slovenia in August 2003 and will 

be held in Ireland in 2004 we have decided to make some 

changes in the year our conference will be held. 

It is the intention of SICAMM to hold a conference in Sep-

tember 2004 arranging to visit Denmark going to the Univer-

sity of Copenhagen where Professor Bo Vest Pedersen has 

been doing DNA work with the Dark European Honeybee for 

some years and also visit the Island of Laeso where colonies of 

the dark European honeybee are maintained. 

Details of this conference will be discussed at Apimondia in 

Slovenia and will be published as soon as possible after that 

date in order to make this a combined conference with 

BIBBA. I would be pleased to hear comments about these 

matters from any BIBBA member as it is only with feedback 

that we know what you think, I would like to see more mem-

bers attending these functions. 

Tom Robinson 
Conference Secretary, BIBBA 
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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 

Headband magnifying lenses 

for use in grafting, can be obtained 
from 

Bright-Life UK 

Harrington Dock, 
Liverpool. L701AX 
tel 0870 2341 234 

Item 32130 at £5.99 plus postage & 
packing 

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 Allen 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. 

Dark Galtee 
Queens 

Send for a brochure 

Micheál MacGiolla Coda 
Glengarra Wood, Burncourt, Cahir, 

Co.Tipperary 
email: galteehoneyfarm@hotmail.com 

Tel: 00-353-52-67205 



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 

   

This BIBBA magazine 

is free to members 

included in the 

subscription of 

only £15 per year. 

Join today! 

BIBBA Membership Secretary: 
Brian Dennis, 50 Station Road, 
Cogenhoe, Northants NN7 1LU 

Tel :01604-890117 
membership@bibba.com 

 

Bee Craft 
A full colour monthly beekeeping maga- 

zine for beginners and experts alike, 
covering all aspects of beekeeping in 

Great Britain and Ireland 

FREE SAMPLE COPY on request 

£18.00 for 12 issues 
Credit cards accepted 

Bee Craft Ltd 
79 Strathcona Avenue 
Bookham, Leatherhead 

KT23 4HR, United Kingdom 

Email: secretary@bee-craft.com 
www.bee-craft.com 

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 

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. 

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: 

Mr.H.R.Morris 
Golygfan 
Llangynin 
Sancler 

CAERFYRDDIN 
SA33 4JZ 

Tel: 01994 230885 

NORTHERN BEE BOOKS 
only a phone call away 

www.beedata.com 01422 882751 Fax: 01422 886157 
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