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Editorial 	by Albert Knight 

New Editor wanted 
Due to personal and 
business reasons Angus 
Stokes has not been able to 
prepare this edition of a 
magazine. Angus has 
reluctantly indicated he will 
not be able to continue as 
editor. I have been asked to 
get this present edition of 
the magazine produced, but 
taking on the job of editor is 
not something that I wish to 
do, so we are urgently 
looking for someone to take 
on this job. Anyone 
interested please contact 
David Allen the BIBBA 
secretary. 

Role of magazine for 
BIBBA 

The BIBBA committee see 
the magazine as vital to 
BIBBA's development and 
an important link with 
members. 

We were indeed fortunate 
that we had someone like 
Angus who had the 
expertise and knowledge to 
design this magazine in its 
present form, for it has been 
a great success right from 
its sta rt. Now this has been 
done we ought to be able to 
continue with the format 
that Angus has given us. 

Assistant editor. 
Last year in an effort is to 
ease the burden of the 
magazine work on Angus I 
offered to act as assistant 
editor. If we can get 
someone to take on the role 
of editor I would be 
prepared to continue as 
assistant editor if required. 
My role has been that of 
writing to possible authors 
and encouraging them to 
write articles for the 
magazine. Articles that 
have been either hand-
written or typed I have 
arranged these into 
computer files that could be 
attached to E-mails and sent 
to the editor. 
So the role of editor can be 
filled by someone quite 

remote from me. Obviously 
the person concerned needs 
to have the necessary 
computer skills such as 
desktop publishing using 
Microsoft publisher, and to 
have E-mail facilities and be 
familiar with the technique. 
If anyone requires more 
information please contact 
me, Albert Knight on 01773 
745287. 

Due to the protracted delay 
in getting this edition 
published I have not 
recently written to 
prospective authors for 
articles for the next edition. 
Although I am appealing 
now to anyone who is 
willing to write articles for 
the next issue, to do so as 
soon as possible, I know 
from past experience such 
an appeal rarely brings in 
more than an odd article or 
to, so I will be writing to 
possible authors of articles 
quite soon. 

In this edition 
We continue with the 
excerpts from Raising, 
Mating & Making use of 
queens by 
Friedrich-Karl Tiesler & Eva 
Englert, another eight pages 
of excerpts from this book 
appear in the centre of the 
magazine, this will allow for 
these pages to be removed 
if required and collected into 
a complete reference 
source. From the comments 
received after the last 
magazine was published, it 
would appear this feature 
has been welcomed. 
Among the rest of the 
articles there is a mix of 
technical and practical 
articles. Trying to get the 
balance right is difficult, for 
our readers can range from 
the beginner to a bee 
research worker, and of 
course the final composition 
of the magazine can only be 
made from the articles 
available. 
This edition should have 

been published in January of 
this year, and although a lot 
of work had being done on 
it by that time, it was only in 
late March that Angus 
decided to give up. I know 
members will be 
disappointed in not getting 
the magazine on time, and 
at the time of writing the 
committee have a lot of 
work to do to formulate 
some proposals to put to the 
AGM. 

BIBBA AGM 
It is important that as many 
members as possible make 
an effort to attend the AGM, 
after all this is the time 
when members can express 
their views and influence the 
direction of the organisation. 
We have some excellent 
committee members, but 
many of them have more 
than one role to play. 
And as the saying goes, 
"Many hands make light 
work". With the skills 
available among our 
members I am sure we have 
the potential to enable the 
organisation to be much 
more effective than it is. I 
know there are many who 
do not wish to serve on a 
committee, for committee 
meetings can sometimes be 
very disappointing. I feel the 
true test of a committee 
meeting is, after travelling 
maybe a long journey to 
attend, is to ask oneself that 
question we used to see on 
posters during the war, "Is 
(was) your journey really 
necessary". However, there 
are many jobs that can be 
done without actually being 
a committee member, and 
being the editor of the 
magazine is one such task, 
and there are others, so 

"ask not what 
BIBBA can do for 
you, but what can 
you do for BIBBA." 

why not come along to the 
A.G.M. and to echo 

President J. F. Kennedy's 
words, "ask not what BIBBA 
can do for you, but what 
can you do for BIBBA." 

BIBBA Workshops 
During the past year we 
have tried to bring the 
practical side of queen 
rearing to beekeepers by 
holding workshops on 
grafting, morphometry and 
the use of mini-nucs. These 
have been well received and 
have a "hands on" approach 
that enables those attending 
the opportunity to have a go 
themselves. 
Whilst we have billed these 
as "travelling workshops" we 

"would be easier 
for us to be able to 
provide grafted 
larvae as Bernhard 
Mdbus did in 
Scotland many 
years ago," 

believe we can offer better 
facilities by holding these at 
our main apiary in the 
Midlands where we have all 
the equipment needed on 
hand. It would be easier for 
us to be able to provide 
grafted larvae as Bernhard 
Mdbus did in Scotland many 
years ago, so we will be 
making an announcement 
on this in the future. 

BIBBA Conference 
Please read the article about 
the conference on page 22, 
and study the booking form 
enclosed with this magazine. 
We have a good venue at 
Sheffield University as we 
discovered at the last 
conference two years ago 
and those attending found 
this to be a very enjoyable 
occasion. 
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Instrumental Insemination Instruments 
Third in a Series on Instrumental Insemination 

Susan Cobey 
Ohio State University 

There are a variety of instruments available for insemination 
of queen bees. Instrument quality will determine the ease and 
difficulty of learning and using this technique. Precision and 
accuracy in movement are critical, as the procedure is delicate 
and exact. The choice of equipment is also based upon 
personal preference and often the instrument used to learn 
the technique. 

The basic instrument includes a supporting stand, a queen 
holder assembly, a syringe, and a set of hooks or forceps. A 
heavy base is desirable so that the instrument is steady. The 
procedure consists of collecting semen from drones into a 
syringe. The queen is anaesthetized, placed in a holding tube 
and her vaginal chamber opened. A measured amount of 
semen is then injected into the oviducts. 

The hooks and syringe of the classical instrument designs are 
easily manipulated by sliding and rotating these in their 
holding blocks. Most contemporary instruments employ the 
use of micro-manipulators which provide high repeatability 
and precision of fine movements. 

The capability of a wide range in movements is desirable. The 
ability to more the syringe forward for semen collection and 
backward when changing queens is an advantage. This also 
helps to avoid contamination of the instrument when drones 
are messy. 

A major difference among instruments is in the method of 
opening the queen's vaginal chamber and lifting of the sting. 
This can be accomplished with a set of hooks, of different 
designs, or a pair of forceps. The standard, spoon shaped 
hook has largely been replaced by the perforated hook in 
which the sting is threaded. This lifts the sting in a more 
natural way and makes the insertions easier. The use of 
forceps also accomplishes this, though requires a steady 
hand. 

An innovation that has improved the efficiency and handling 
of semen is the large capacity syringe. The unique design of 
the Harbo syringe is especially convenient for storing and 
shipping semen. It is compatible with most instruments on the 
market. 

The major commercial instruments are described here. These 
are similar in price. Also presented are several instruments 
that can be made with basic shop skills. It is suggested that 
some parts, such as the hooks, tips and syringe, be purchased 
from a reliable source as these are difficult to make. 

The Schley Instrument 
The German produced Schley instrument is precisely 
machined, and completely adjustable. It provides a wide 
range of flexibility and fine precision in its movements. Ball 
and socket joints allow smooth control of the sting hook. The 
choice of the perforated hook or forceps hook is available with 
this unit 

The piston type syringe uses capillary tubes drawn into a tip. 
This is mounted on a micro-manipulator that enables three 

dimensional movement, with a rack and pinion lateral drive. A 
screw adjustment on the syringe holder enables adjustments 
of the syringe angle. The queen holder assembly is easily 
detachable for easy loading of queens and the base of this is 
angled for ease of alignment. 

The instrument allows for individual preferences in 
adjustment. The heights of the hooks and syringe are 
vertically adjustable along the support posts, and horizontally 
adjustable along the base of the instrument. The queen 
mounting plate is also adjustable along the base of the 
instrument. 

Swienty Instrument 
The Danish built Swienty instrument is unique in its design. It 
consists of a solid vertical steel plate mounted on a heavy 
steel base. Three long handled, "joy-stick" type micro-
manipulators are used to control the syringe and hooks. The 
queen tube is held in a metal clip. A piston type syringe, 
similar to the Schley, is used. 

The long handled micro-manipulators provide smooth 
movements and allow your forearms and wrist to rest on the 
table during the procedure. The transverse movements of the 
hooks and syringe are made by turning screws located on the 
hook and syringe holders. 

The hooks, syringe and queen holder are fixed in a set 
position on the vertical plate, so the instrument does not allow 
for major adjustments. For the beginner this can be an 
advantage because no alignment is necessary; though, for the 
experienced inseminator a wider range of adjustments and 
movements are desirable. 

Insemination Syringes 
The Schley and Swienty instruments use a piston type syringe 
housed in a metal case with a capillary tube drawn into a tip. 
The exposed, long glass tips are fragile and handling of semen 
cumbersome. These have a limited capacity of 50 to 60 pl, 
based upon allowable distance between the syringe and the 
queen holder. 

For production work and the storage and shipping of semen, it 
is recommended that the Harbo large capacity syringe be 
used with these instruments. This syringe simplifies several 
procedures and allows the collection of unlimited quantities of 
semen. The storage and shipment of semen are 
accomplished easily with minimal handling of semen. 

The glass tip and capillary storage tube of the Harbo syringe 
are separate. This allows easy exchange of tips and tubes, 
without reassembly of the syringe. Connected with a flexible 
piece of latex tubing, this give flexibly to the tip. The capillary 
storage tubes provide an unlimited capacity and are housed in 
a protective glass barrel that fits in the standard holders of 
most instruments. The assembly is attached to a micrometer 
that very accurately measures to fractions of a microliter. For 
routine as well as specialized work, such as diluting semen to 
specific ratios, this is an advantage. The micrometer is held in 
its own separate stand. 

The Latshaw Instrument 
Compact and designed for travel, the Latshaw instrument is 
made in the USA. A pair of hand held forceps are used in 
place of hooks. The micro-manipulated syringe is finger tip 
controlled with knob adjustments. The syringe design is 
modeled after the Harbo, but lacks the precise measurement 

of the micrometer. 

Made of solid aluminum, the instrument's small size and low 
height requires less working space and allows a wide range of 

microscopes to be used. Disassembly requires the removal of 
one piece, without changing the alignment. It is also 

adjustable for the left hand user. 

Laidlaw-Goss Pre Set Instrument 
A simplified instrument, the Laidlaw-Goss Pre-Set Instrument 
is designed to be built economically by beekeepers. The 
instrument consists of a central metal bar that supports the 
hook holders and queen holder, mounted on a heavy circular 
base for stability. The queen holder is pre-set, fixed at the 
proper angle. Ball joints hold the hooks. The instrument stage 
supports an arm extension for the syringe and allows flexibility 
of manipulation. 

The basic parts of this instrument are commercially available 
and inexpensive. For construction information see Laidlaw & 
Goss. 1990 in Amer. Bee Jour. 130:734-737. 

Kühnert-Laidlaw Simplified Apparatus 
"Tilly" Kühnert technique, of using hand held forceps forceps 
to lift the sting, eliminates the need a sting hook. The sting is 
pulled up and over to clearly expose and enlarge the opening 
into which the syringe is inserted. 

The Kühnert-Laidlaw Simplified Apparatus is a basic 
instrument developed for this technique. It consists of a metal 
base with a queen holder fixed at the proper angle. An 
adjustable ventral hook is clipped on to the queen holder 
tube. Any type of syringe can be used with this instrument 
though will require a support stand. 

The small size and low height of this instrument requires less 
working space and makes it easy for travel. This allows a wide 
range of microscopes to be used compared to other 
instrument designs. The instrument can be made 
inexpensively from standard parts. For details see Kühnert & 
Laidlaw 1994, in Apidologie 25:144-154. 

Glass Tips 
Glass tips are widely used and have largely replaced plastic 
tips. Their smaller outside diameter eliminate the need for a 
probe to lower the valve fold of the queen. These are 
inexpensive, easy to sterilize and easier to use. Tips are 
made in various sizes and shapes. Angled tips provide a larger 
surface area for semen collection and the leading edge is used 
to more easily bypass the valve fold. 

A person mastering the technique will usually acquire a 
preference for a certain size and shape of tip. This preference 
will also vary with the race of bee inseminated. Glass tips 
should be very smooth and finely ground or flame polished. 
The length of the tips used is determined by the available 
working space and type of syringe employed. 

Long tips (80 - 90 mm.) are used in the Schley and Swienty 
syringes and the short tips (35 mm.) are used with a capillary 
tube in the Harbo syringe. 

Choosing Equipment 
The equipment you choose for instrumental insemination is an 
investment in the future. Consider the various features of the 
instrument, its quality, how you will use this and cost 
effectiveness. The instruments featured here will give you an 
idea of what to look for. Others instruments are available and 
new ones are being developed. 

When choosing an instrument, keep in mind the basic 
requirements are the capability of precise and smooth 
movements and accuracy in adjustments. This is a delicate 
procedure that requires precision. A poorly built instrument 
can cause frustration and discouragement. 

A dissecting microscope is essential and these also vary 
greatly in quality and price. A binocular dissecting 
stereomicroscope with a zoom lens and power range of 6X to 
20X magnification is preferable. A microscope with a fixed 
magnification of 6X, l0X or 20X can be used and is more 
economical but will not provide good depth of field. 

The microscope you choose must be compatible with your 
instrument. This is especially important when using the Schley 
or Swienty instruments which have a large base. Adequate 
height of adjustment for your instrument is important. A cool 
light source is also needed. The fiber optic illuminator is 
preferable. A halogen or tungsten illuminator with a heat filter 
will also work. A source of carbon dioxide to anesthetize the 
queen is required. A gas regulator is necessary to control the 
flow. 

The success of insemination is dependant upon proper 
techniques and also knowledge of proper beekeeping 
practices. This procedure requires more attention to detail in 
every step of the process, from queen rearing to 
establishment as productive colonies. These queens are 
capable of heading industrious colonies, which is essential for 
selection. 

4 © 2001 Bee Improvement is a publication of the Bee Improvement and Bee Breeders' Association 

  

© 2001 Bee Improvement is a publication of the Bee Improvement and Bee Breeders' Association 5 



BIBBA Group News Effects of Neem oil on Varroa mites and bees 
Peter Schenk, Anton Imdorf and Peter Fluri 
Swiss Bee Research Centre, Federal Dairy Research Institute, Liebefeld, CH-3003 
Bern, Switzerland 	 Translated by Ron Crocker & Alex Reich 

Azadirachtin which is known for 
its damage to bee brood has no 
affect against Varroa. The 
compatibility with bees could be 
improved with better solutions, 
dosage and length of treatment 
without loss of effect on the 
mites. 
And where to go from here? 
In further research on the 
suitability of neem oil in the 
fight against Varroa, the 
components of neem oil which 
kill Varroa would need to be 
identified and tested for their 
compatibility with bees. Until a 
suitable varroacide is created, 
many years would have to be 
spent on costly product 
development. At the moment 
we advise against the use of 
neem preparations on bee 
colonies because of the risk of 
damage to brood and 
uncertainty with regard to 
effectiveness and further side 
effects. 
Acknowledgement 
We thank Professor H Rembold, 
Munich, for the free supply of 
neem preparations and 
suggestions. A complete report 
in German (including 
bibliography) about the 
experiments in Liebefeld by the 
autumn of 2000 can be 
obtained from the Centre for 
Bee Research. 
Translation: Ron Crocker and 
Alex Reich 

Under laboratory conditions, bees infested with Varroa were 
brought into contact with Neem oil. Neem oil showed a 
damaging effect on the Varroa mites, which was dose 
dependent. However, the optimum application against the 
parasite in bee colonies has not yet been sufficiently 
researched. 

The neem tree (Azadirachta indica) grows in the subtropical 
countries of Asia and Africa. In India it has been known for 
centuries as a source of numerous materials with abundant 
uses. In Sanskrit the tree is called "Arishtha", which literally 
means reliever of illness. For centuries different parts of the 
neem tree have been used in Ayurvedish medicine. Ayurveda, 
which literally means the science of life", is the natural 
healing system used throughout India. Chewing twigs helped 
to protect teeth from decay. Different pastes made with 
extracts of seeds, leaves and bark were applied against lice 
and skin diseases. Farmers used the leaves of the neem tree, 
to protect their rice reserves from parasites. 

Protection from insects 
Scientific research of the content materials of the neem tree 
and their effects began after 1960. Then the German 
entomologist Schmutterer observed that during a locust 
invasion in the Sudan, the neem trees were the only plants 
which were not attacked by the insects. In consequence, he 
and many other scientists explored the reasons for this 
phenomenon (H. Schmutterer, 1995). Today more than 100 
active agents have been isolated from extracts of seeds, 
leaves, and bark and described chemically. 
How does neem oil work? 
Neem oil has many known effects against insects, mites, 
thread worms, fungi and bacteria. Anti-cancer, anti-
inflammatory, and other characteristics have been observed 
in vertebrates. In certain insects, the constituent, 
Azadirachtin, causes the natural intestine movement to 
cease; the insects can no longer void their faeces and 
consequently can no longer feed. In other insects, 
Azadirachtin affects the hormone system; the pupae cannot 
shed their skin, therefore, metamorphosis from the larval 
stage to adult insects cannot take place. 
Owing to these characteristics, neem components are an 
interesting basis for the search after new, specific and natural 
organic pesticides. Some of the biologically active materials 
from the neem oil break down within a short time under the 
influence of sunlight. 

Effects on bees 
To examine the compatibility of neem oils with bees after an 
application for pest control, experiments were made with 
bees in flight tents. A control area was planted with Phacelia; 
a part of the area in bloom was sprayed with a neem 
preparation. The bees visited the sprayed and unsprayed 
bloom with equal regularity. There appeared to be no 
damage to the foraging bees or to the colony. However, 10 
days after spraying with certain doses, pupae were found 

that could not release their skins and young bees with damaged 
wings. Further investigation showed that Azadirachtin could lead 
to metamorphosis disturbances and to the death of bee larvae. 
Since neem oil shows a good effect against different parasitizing 
mites, and since adult bees are relatively immune, it was 
obvious that the possibility of its use against Varroa should be 
explored. 
Neem oil for Varroa control. 
In the past, attempts were made to explore the possibilities of 
employing neem preparations for the control of Varroa mites in 
bee colonies. Thus the effect of applying neem oil was 
examined. The oil was filled into small dishes covered with 
gauze and fixed to the bottom of the frames. In these trials no 
effects were observed on the development of the bees or on the 
Varroa population. The conclusion was that the effective 
substances are not volatile. 
Other researchers examined the effect of neem oil emulsified in 
water, which was then sprayed on to the bees six times at four-
day intervals. They observed a 50 — 90 % death rate in the 
mites but also a greatly reduced breeding area and losses of 
queens. When bees and mites were brought into contact with 
neem oil that was spread on a surface, the treatment resulted in 
a 95 % success. 

Experiments in Liebefeld in 2000 
The aim was to find a dose-dependent effect of the oil on 
Varroa and bees. Under laboratory conditions the oil was 
brought into contact with worker bees infected with mites. 
In the trials small plastic cages were used with four sponges (2 
x 4.5 cm) attached to their walls. Each cage contained 50 to 70 
bees. 720 micro-litres of neem oil solution in various 
concentrations were spread evenly on the four sponges. 
The mortality of bees and mites was recorded daily during the 
four days. In the diagram below the effect of a particular neem 
oil solution (No. 903198) on bees as well as mites is shown. 
Results 
Under the chosen laboratory conditions the 75 % solution of 
neem oil formulation showed a mite death rate of approximately 
100 % with 10 % mortality in the bees. In 50 %, 75 % and 100 
% solutions almost all Varroa mites died in the first half of the 
treatment whilst the bees died mainly in the second half of the 
treatment. 
High Varroa mortality was also observed in the control group (0 
0/0 solution), but only in the second half of the treatment. This 
may have been caused by unfavourable conditions in the 
experiment, e.g. the plastic cages could have been charged 
electro-statically through the movement of the bees. 

Results of contact application of neem oil on Varroa 
infested bees under laboratory 
conditions. (25 September to 6 October 2000). 

Significance of the results 
It was proven that neem-oil has a dose dependent effect on 
Varroa mites. It is not known, however, which of the over 100 
components of neem oil are responsible for this effect. Based on 
experiments with other mites it may be assumed that 

An East Midlands BIBBA Group member looks back 
over the past year. 

Looking back over the past year I get an impression of a 
lot of work, and a reasonable amount of progress in our 
bee-breeding group. Our colonies and equipment are in 
better shape now than a year ago, thanks to the efforts of 
group members who have supported our apiary manager 
by helping in the various projects he has set up. These 
include making new roofs, refurbishing others, making 
new floors, general maintenance and of course queen 
rearing. 
Failure of our DIY incubator after many years of good 
service brought us to a decision to purchase a Swienty 
incubator, we look forward to using this in the coming 
season. 
We undertook to assist Dr. Helen Crudgington from 
Sheffield University, in her project of sampling colonies for 
hygienic behaviour using liquid nitrogen. What my 
neighbours thought I was involved in when they witnessed 
a BOC tanker decanting liquid nitrogen from the tanker 
into a portable vacuum vessel amid clouds of vapour I do 
not know. Helen has now produced her report and that will 
be published shortly. 
There is satisfaction in seeing progress in our breeding 
efforts; colonies reflect this as inspections are carried out 
during the season. Colony inspections are the key to 
making the right decisions in selection for breeding, to this 
end we are fitting all colonies with open mesh floors so 
that we can monitor natural Varroa mite drop in order to 
spot any colonies showing signs of resistance by having 
low mite counts and damage to mites. 
We have been fortunate in not having been hampered 
during 2001 by Foot and Mouth restrictions; many bee 
breeders have not been so lucky. 
During the winter of 2001/2002 our East Midlands group 
members have been busy making new insulated roofs and 
Varroa floors, over 50 of these floors have been made, 
and this will enable the group's colonies to be monitored 
much more easily for natural Varroa mite drop. Currently 
work is now going on producing the Apidea connecting 
devices described elsewhere in this magazine. We see 
these as a useful aid in our queen rearing operations, for 
one of the biggest obstacles we have met in using Apideas 
has been the problem of insufficient comb that would 
enable a succession of queens to be mated using the same 
nuc. 

We have an excellent group apiary in a walled orchard, 
with easily managed stocks, and we often have visits from 
other BIBBA groups, and our group members are very 
willing to share their experiences with them. There is a 
village hall quite near to the apiary and we could 
accommodate a BIBBA workshop here if necessary. 

The colonies have come through winter very well and we 
look forward with optimism for a successful season. 
We hope to have a batch of queens instrumentally 

inseminated this year again, 
and like all beekeepers we 
look forward with optimism 
to the new season. Being in 
a group adds to the interest 
and pleasure of this 
absorbing craft. 

Any beekeepers wishing to 
know more about groups 
can contact me on 01773 
745287 

Albert Knight 
Member of the East 
Midlands BIBBA Group & 
BIBBA Groups Secretary 
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The Breton Black Bees Group 

Firstly established in the year 1989, it's still alive in 
2001, with 70 members. We have a conservatory on Ouessant 
island with 80 selected colonies at 18 km from mainland 
established on 15 km2 with good wild flora. All visitors coming 
there for a visit are astonished by the real work done and by 
the quality of the stocks of bees. 

We use 10 frame Dadant hives for the stocks, no feeding 
needed, good honey yields every year, less this year because 
the soil is too dry, bell heather needs more moisture. The 
honey produced is from heather and bramble, good taste and 
in high demand from the tourists (about 200,000 every year) 
and from the local inhabitants. We now have a good stock of 
new hives and supers. 

Fig. 1 - a special hive, with 2 colonies - the central part is 
broodless, we use it as finisher. 	

Fig. 3 Marcel Arnst from Belgium opening a hive. 

and we also need a good 
shed located on Ouessant. 
The work is conducted by 2 
teams who go there 
alternatively once a week 
for a two days journey. 
They are mainly retired 
members. 

We have been very 
meticulous about preventing 
a possible introduction of 
varroa. The island is 
presently free of that pest. 
Many groups of beekeepers 
wanted to visit the 
conservatory, but its 

Fig. 4- A group of beekeepers from Belgium and Holland not 
afraid of the bees. 

Job Pichon 

other. My own 40 stocks are established in apiaries who 
surround them giving some protection of a black bees area. I 
am presently satisfied about the quality of the stocks and of 
the mated queens, but I know that this situation is very 
precarious. A beekeeper with undesired stocks can act badly. 
This year I have produced about 30 nucs, and some of them 
sold. Some stocks are very good. 
I take care of them giving some queens or nucs to friends 
able to work them well. Many beekeepers have difficulties in 
changing queens in a colony so it is not worthwhile giving 
them a first class queen. 

Presently we have varroa in the colonies. It's our major 
problem. The infestations are variable. I think that bees need 
to cope with low infestation, without drugs in the near future. 
Probably natural selection will occur with many stocks 

I think that bees need to cope with 
low infestation, without drugs in the 
near future. 

disappearing. But it's surprising sometimes when you look at 
capped brood, to see great differences. Some stocks have a 
nice compact brood and a severe infestation as if they have a 
good queen but a poor answer about the infested brood. 

	 a black bee stock who had given 
me last week 67 Kg of extracted 
honey? No feeding last winter and a 
varroa control last autumn. 

Some stocks have a spotted brood but all the capped cells are 
free of varroa, as if they have a high reaction to the infested 
cells, but it's difficult for the colony to have a good output. 
What do you think about a black bee stock who had given me 
last week 67 Kg of extracted honey? No feeding last winter 
and a varroa control last autumn. It is from my best lineage. 
Do you think that a X or Y strain would do better? In Brittany 
this year we have a very good honey yield about 25 Kg per 
stock rnainly from brambles, white clover and heather as 
average. 

Job PICHON. 

We rear queens from June 10th to mid-August. No more than 
15 grafted larvae per broodless starter, and 2 or 3 days later 
they are put in a queenless stock with with capped brood. The 

Fig. 2 The black bee conservatory on Ouessant Island. 

frame holding the queen cells is surrounded by 2 frames with 
well capped brood. This provides a warm temperature and 

many emerging bees near 
the cells. If the frame were 
surrounded by frames of 
honey, the bees would 
neglect the queen cells and 
probably there would be a 
risk of low temperature. 
Queens need to be well fed 
during the larvae period and 
have moisture and good 
warmth. 
The ripe cells 
are then 
inserted in 
mini plus 
boxes, which 
have 6 half 
Dadant super frames with 
young bees for natural 
mating. We have a lot of 
apideas but they are too 
small as the honey flow is 
strong and the new laying 

queen has not enough 
space for laying eggs. Very 
often also we use boxes 
holding 5 dadant frames 
without capped brood, the 
ripe cell is put between 2 
frames, and later on we 
have a new colony. The 
surplus queens and nucs are 
sold. The demand is very 
high. This year probably 

more than 100 mated 
queens and 35 nucs were 
sold. 
We need to progress and 
probably learn to cope with 
instrumental insemination 

Fig. 5 Frame of nice brood. 

This year 2 stocks from the 
mainland had provided 
larvae for grafting on the 
island to fight consanguinity. 
One from my apiaries and 
another one from the north 
coast. They had been tested 
and their biometry studied. 

impossible to allow them all 
to come. 

On the mainland we have 
also 15 colonies, and I take 
care of them in the central 
part of Finistere in 2 
apiairies. sometimes I move 
some from one apiary to the 

We have a lot of apideas but 
they are too small 	 
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A report for 2000 Karl Showier Drone Congregations 

The Congregation 
The 	Drone 

Congregation should be 
considered as a mobile 
cloud moving over a 

In this contribution to Bee Improvement I am reporting 
the observations my wife and I undertook during the summer 
of 2000, continuing those made in 1999 and reported in Bee 
Improvement No. 6 pp 14 and 15. Two sets of the summer 
2000 observations showed that drones could fly from one 
valley system through a high pass to another valley 

Spending many afternoons looking at and looking for 
Drone Congregations it is too easy to assume that everyone is 
familiar with these phenomena. Honeybee mating is not a 
casual event but happens at certain times and in certain 
places. At these place's drones gather enmass and it is to 
these congregation points that queen honeybees come to 
mate possibly up to 50 times during a short period of sexual 
hyperactivity. 

In this area on the border country between England 
and mid Wales mating activity takes places between June and 
late August. The bees appear to frequent the same sites each 
year. Since 1993 we have located two sites to which we can 
now return confident that should weather conditions be right 
congregations will be found. 

[1] "Arthur's Stone " (map reference SO 318 
432), in the nearby Golden Valley 

[2] Boatside Farm "Roman Camp" (SO 226 437) 
a mile north of Hay-on-Wye. 

These two are valuable as test sites, if no drones are 
found at them then it is extremely unlikely that any will be 
flying at other sites that day. 

	 drones gather enmass and it is to 
these congregation points that queen 
honeybees come to mate 	 

In Ireland I have found a well and regularly attended 
site at the Franciscan College, Gormanston, County Meath to 
the North of Dublin that was first reported by Beo Cooper on 
22nd July 1971. 

Site Selection 
Drones appear to have a preference for open areas 

over short permanent pasture or mown grass often in an 
elevated position although in 1999 I located on June 15th a 
Congregation on the valley floor at Dorstone Village Cricket 
field (SO 325 428) below that of the Arthur's Stone 
Congregation site on the ridge to the North, overlooking the 
village. On the afternoon of the visit drones were present both 
at the cricket field and at Arthur's Stone. 

At the Cricket Field the focus of the congregation was 
along the step in the grass between the closely mown playing 
area and the longer grass of the outfield. A similar preference 
for a mark on the ground is found at the Grove Wood 
Congregation, over a footpath, and at Gormanston over the 
chalk lines on the hurling pitches.  

supply of virgin queens to 
make observations for 
themselves. Because of the 
importance of Sladen's work 
I am quoting it again. 

F.W.L.Sladen the 
English 	writer 	on 
bumblebees was also a 
honeybee queen rearer of 
considerable influence who 
summarised his work in 
Queen rearing in England. 
In the first edition 1905, 
Chapter 5, page 33 he 
described the congregation 
near his apiary at Ripple 
Court, Dover, Kent, noting 
that: 

"The hum of drones 
flying in the air can often be 
distinctly heard, especially in 
open country where the 
ground is high or rising. In 
such a spot, on three or four 
successive warm and sunny 
days in the early part of July 
1902, I found it quite easy 
to attract swarms of drones 
to a virgin queen that was 
placed in a cage on a post 
about 4 feet (122 cms) 
above the surface of the 
ground between 1 and 3 
pm. 

The drones were attracted 
also by the cage alone after 
the queen had been in it. 
The drones that had been 
attracted by the queen or 
the cage themselves 
became attractive to others 
so that the air soon became 
full of drones chasing one 
another in little swarms, 
which formed, darted about 
and broke up with great 
suddenness; sometimes a 
swarm of drones would fall 
to the ground. 

When several virgin 
queens were exposed a  

short distance from one 
another the drones 
generally paid attention to 
one only. On one occasion 
the favourite was a newly - 
hatched queen too young to 
fly, and even the cage that 
had contained this queen 
proved for a short time 
more attractive than all the 
full - fledged queens that 
were exposed. The 
attractiveness of a queen 
was increased by association 
with the drones, and also by 
raising her 20 or 30 feet 
(about 6 m or 9 m) by 
means of a kite. It is clear 
that the scent of the queen 

.... I found it quite 
swarms of drones 
that was placed in 

attracted the drones, and it 
seems to me likely that the 
ardent drones attracted the 
other drones by emitting a 
scent themselves." 

Observation Diary 
Summer 2000 

Making observations 
in 2000 was much more 
difficult than in previous 
years as the weather was 
often too poor to make trips 
out to sites on the off 
chance that drones would 
be 	congregating. 
Regrettably on some fine 
hot days it was not possible 
to go out. 

May 12 Field above Grove 
Wood Apiary ["Big 
Birchwood"] SO 243 446 
height 130m wind speed 6 
mph. temp 63°F. distant 
hum. The Apiary in the 
wood was appreciably 
warmer at 68°F and with a 
lower wind speed 2.2.mph, 
Height 115m. 
May 15 Arthur's Stone SO 
318 432, height 268m time 
1530, steady wind from 
south, worked down 
footpath to Dorstone but 
keeping within the field. 

Found a small congregation 
of say 50 drones. 

June 10 Arthur's Stone temp 
68-70°F wind 9 mph, only a 
small number of drones 
came to lure. 

June 17 Grove Wood; in 
apiary temp 77°F. in open 
field above wood 87°F. light 
breeze not giving reading. 
Buzzing audible. Drones 
came in increasing numbers, 
up to 12 at a time, but it 
was clear that the focus of 
the congregation was not on 
the footpath crossing the 
field. On road B4350, below 

easy to attract 
to a virgin queen 
a cage on a post 	 

Apiary Wind was 17 mph 
this is always a far cooler 
location than in the wood as 
it is dominated by the air 
movements up and down 
the valley. 

June 19 Car Park below Hay 
Bluff SO 239 374 height 
478m, flat wide terrace with 
car park shown on Ordnance 
map with "stone", west wind 
8 mph temp 81°F time 1515 
air full of drones, saw two 
good induced comets about 
9 ft off ground. Too much 
human activity with an ice 
cream van's engine running 
and walkers talking loudly 
we were therefore unable to 
make a good survey of the 
site. 

Two men employed 
by Brecon Beacon's National 
Park said they had heard 
bees on top of the Bluff 
677m 

Moved down to 
"Twyn y Beddau" tumulus 
S0242 386 height 422m 
temp 85°F wind 5mph, saw 
one drone. 

25 June, Kilpeck SO 445 305 
temp 65°F time 1420 wind 

speed 2mph no drones. 
Arthur's Stone , temp 66°F cool wind 8 mph no drones 

26 June , Grove Wood, temp in wood 72°F Light 32° on 
photographic Weston Meter, 	On Big Birchwood field 
adjoining wood, time 1505 observation point 50m down 
path towards Hay-on-Wye. No drones visible or audible. 
Misty but Fan of Brecon visible. Wind from east light 400* 
WM temp 70°F, moved to 150m down path time 1523, 
good congregation forming comets. Drones audible all 
round but gave up coming to lure. Started to put up trial 
metal aerial to support the lure but two aircraft came over 
and drones departed. 

27 June Boatside Farm, Roman Camp, SO 225 445 time 
1430, 70°F wind 2mph light WM 400* Focus on western 
edge of the flat "Roman Parade Ground" no drones on 
remainder of site. 

28 June Boatside, 1500 to 1530 poor light levels, wind 
2mph temp 70°F thick heat haze but no drones came. 

17 July Hay Bluff at Standing Stone, temp 67°F, wind 3-5 
mph, light 400*WM 
1415 - 1430 Drones present but we seemed to be on the 
edge of a congregational area. Too many people, ice cream 
van with engine running. 

Gospel Pass SO 235 352, height 542m between 
Twmpa at 690m and Bluff at 677m, time 1500 all parking 
places occupied by military vehicles. 

At first left hand junction to farm track, 1500, temp 
73°F wind 3 mph, light 400 WM. Drones moving up and 
down the western side of the valley, halting briefly at lure. 

Cattle grid at tree line, 1515 took lure up the 
western wall of the valley, drones flying in both directions 
up and down the pass. 

Llanthony Abbey S0288 279, 1545, large closed 
grazed clover meadow, with sheep, no sign of any bees. 

27 July Summerhill Golf Course. SO 240 430, Temp 77°F 
wind 11 mph, grass mowing in progress on an already very 
short sward, at first found no drones although a humming 
had been reported. Found drones west of tee 6, clearly 
audible but not responsive to lure, possibly too few present. 

July 25 to 28, Gormanston College, Co. Meath, Ireland. 
Bees flying from SW tower of castle in strength, due to poor 
weather found no congregation until Friday 28 when they 
were detectable on the golf course and on the southern 
hurling field. 

Conclusions 

The importance of the 2000 observations rests on 
our observation of drone flight over the Gospel Pass, that 
runs though a bleak and inhospitable countryside possibly 
over a distance of eight kilometres where there are no 
known feral honeybee nests or colonies in hives. 

KS. Hay-on-Wye, via Hereford. 

selected area of the surface 
but also having height in the 
air. The drones may well be 
seen forming up as comets 
chasing one of their own 
number or a queen. The 
drones form a focus or flight 
zone within the overall area, 
the focus moving over the 
surface dependant on the 
wind direction. 

Focus not always easy to 
find. 

In a large field the 
congregation may be 
audible but not always easy 
to locate visually. For 
example at the Roman 
Camp site it may be 
necessary to circle round the 
central clump of trees and 
even move into a lower field 
when there is a strong air 
current moving over the site 
from the West. 

On the other hand 
even when using an artificial 
chemical "lure" (E) -9-oxo-2-
decenoic- acid [9-ODA] it 
may be difficult to find a 
focus when there is little air 
movement. Although drones 
may be audible 

Sladen's Observations 
In Bee Improvement 

No.2 summer 1998 pp 16-17 
I reviewed the overlooked 
observations of Sladen, 
Digges and Latham the 
latter reporting what he had 
seen as far back as 1885 at 
Norwichtown Connecticut, 
USA. Sladen's observational 
methods are particularly 
important as they allow any 
beekeeper with access to a 

The hum of drones flying in the air 
can often be distinctly heard 	 
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Apideas in tandem 
Albert Knight BIBBA Groups Secretary 

Raising, mating & making use of queens 
Friedrich-Karl Tiesler & Eva Englert 
Translation by Bernhard Mobus 

Part 2 

The major problem with Apideas is the relatively small amount 
of comb space available for the Queen to lay in, therefore the 
combs are quickly filled with stores and brood. The East 
Midlands BIBBA group have used Apideas over many years, 
and have one hundred of these. Recognising the problem of 
brood space we realised that if two Apideas were used as one 
unit, and the feeder of the bottom one was replaced by two 
frames, this would give an increase in comb capacity of more 
than 21/2 times. 

A device has been designed so that two Apideas can be used 
one on top of the other. The device is a connecting unit that 
replaces the floor in the Apidea that is placed on top of 
another Apidea that as had its cover and quilt removed. We 
have realised that this arrangement lends itself to getting a 
succession of queens mated in such a unit, for example:- 

Once a Queen is mated and as started to lay, one of the 
Apideas with the queen in can be removed, leaving the other 
queenless one on-site. Obviously both Apideas must then 
have floors and covers restored as normal. One week later the 
Apidea that has been removed can be returned with the same 
bees and a ripe Queen cell installed due to hatch within 24 
hours, the Queen obviously having been removed and used. 
Before re-uniting the two Apideas the one that had been left 
on site must have any Queen's cells that have been started 
removed. 

View of topside of the device that 
replaces the floor of the Apidea 

Where the mating apiary is a considerable distance from the 
home apiary the above arrangement is a great aid to Queen 
rearing. In our case the mating apiary is 75 miles from the 
home apiary, and we normally visit the mating apiary every 
seven days. Transporting queen cells for insertion on-site is 
fraught with difficulties, but presents no problems if done in 
individual Apideas. Of course using the system described 
above means that each pair of Apideas used as a unit must 
have markings so that the ones that have been removed can 
be reunited with the correct ones left on-site when they are 
returned, otherwise there would be problems in uniting two 
different lots of bees. We plan to use the system in the 
coming season and will report on progress using it in a later 
edition of the magazine. 

The photo below shows the connecting device. This consists 
of a piece of plywood the same size as the lid of the Apidea 
and with four strips of wood glued and tacked on to the 
underside to form the flanges similar to the lid of the Apidea. 
A rectangular cut out is made to allow bees to move from one 
box to the other. A piece of wood 200 mm by 105 mm by 9 
mm that has cut outs to allow passage of bees is mounted on 
the plywood with 7mm packing pieces between the plywood 
and the wood. The wooden piece is designed to prevent brace 
comb being built in the space between the two sets of comb. 
The finger next to the entrance is cut back to avoid blocking 
the entrance of the nuc. 

Underside of the device showing the 
beading similar to the lid of the nuc. 

Artificial cell cups and grafting - 
continued 

Several gadgets are available for grafting. In spite of the 
many on offer, many beekeepers can work best with a 
matchstick or the nib of a feather sharpened at the tip. The 
appliance trade offers several types of grafting needles, all of 
which have a tiny, spoon-shaped tip at one end, about 1mm 

Fig.31 Grafting with a Swiss-pattern grafting needle with 
double-cranked shaft 

wide. The most popular pattern is the Swiss grafting tool with 
a double crank in the shaft. This avoids the hand throwing a 
shadow into the depth of the cell (Fig.31). 

Finally we come to the process of grafting. We lower the 
grafting tool along one side wall of the cell to its base. 
Twirling the grafting tool slightly, we push the spoon-shaped 
tip gently under the tiny larva so that the tip slips under the 
centre of the curved back of the larva. Both head and tail of 
the larva should protrude over the edges of the tip (Fig.30). 
This is very important, as the contact of the grub with the cell 
base of the cell cup helps to pull the larva off the spoon. As a 
rule, we also pick up a certain amount of brood food during 
the manipulation, and this assists in depositing the larva in its 
new cell. We run into difficulties when we push the tool too 

Fig.30 A young larva on a grafting spoon. This larva is 
about 24 hours old 

far underneath the larva. If we use waxen cell cups, we 
simply press the tool deeper into wax of the cell base. This 
lets us remove the tool and leave the larva behind. Plastic 
cups are not as accommodating in this respect. 

Earlier recommendations emphasised the need for 'priming' 
the cell with a small quantity of royal jelly before grafting. 
This was called 'wet grafting', as compared with the 'dry 
grafting' just described. The royal jelly for priming was 
collected from batches of queen cells specially produced for 
this purpose or from swarm cells of other colonies. Some 
breeders and queen rearers go one step beyond and do a 
'double graft' when raising queen cells. They first graft one 
batch of cells (wet or dry), using larvae from any colony at 
hand. After 24 hours the larvae in the accepted cells are 
exchanged for new larvae from the breeding colony. 

According to WEISS, neither the wet or the double grafting 
systems ensure better acceptance nor superior queen bees. 
Both methods are costly in terms of labour and time. Neither 
can be recommended for the serious breeder. 
By handling the grubs carefully and by choosing larvae of the 
right age we can produce excellent queens by grafting dry. 
Furthermore, grafting into artificial cups makes economic use 
of precious breeding material because, theoretically, all larvae 
of the same age can be used at the same time. Therefore, 
grafting dry and the use of artificial cell cups are especially 
suitable when large quantities of grafted cells are needed for 
one's own use or for distribution at grafting demonstrations of 
associations. 

Flushing Larvae from Cells 

A new method of grafting many cells at once has been 
developed by the Czech beekeeper KRAUS in recent years. For 
the method to be successful, we must have many larvae of 
equal age on a single comb or within a patch of the comb. 
Using a watering can with a fine rose, we sprinkle the comb 
gently and thoroughly until cells seem full. 

The temperature of the water should be near brood nest 
temperature. Tapping the wooden bar of the frame gently 
with the hand, trapped air bubbles will rise from the cells. The 
larvae begin to float up on the water in each cell. The comb is 
now turned over above a wooden frame with a black or dark 
nylon screen (ladies tights), and the water is shaken out of 
the cells. The larvae come to rest on the nylon fabric and can 
be seen easily against the dark background. They can be 
grafted easily into artificial cells by means of a fine brush, 
matchstick or grafting tool. Contrary to older opinions, it does 
not matter at all if the larvae are turned over in the process. It 
is possible to work fast and larvae remain uninjured. 

Transplanting Larvae; 
The JENTER System 

Elderly beekeepers sometimes have great difficulties when 
grafting young larvae. By means of plastic injection moulding, 
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Part 2 continued Friedrich-Karl Tiesler & Eva Englert 

JENTER has recently developed a system which enables a 
beekeeper to remove a cell base, complete with royal jelly and 
larva, from a plastic comb, and to 'transplant' it into a plastic 
cell cup. 
In order to employ the JENTER system, we require a complete 
JENTER outfit (Fig.34a). 
The beekeeping appliance trade usually carries a stock of 
complete outfits and the spare parts. The system can be used 
with all standard frame sizes. 
The JENTER comb moulding, complete with cell base 
insertions, is fastened into a light coloured brood comb. Of 
course, the JENTER comb is a one-sided construction, and the 
reverse side of the comb is sealed off with the cover plate. 
This avoids untidy brace comb. The cell base of every third 
cell of the plastic moulding remains movable for transplanting 
(Fig.34c). The frame is then given to a strong colony of bees 
which will draw cells from the shallow cell walls (Fig.34b). 

Once drawn out, the comb is ready for insertion into 
the colony with the breeder queen. The queen is confined on 
the JENTER comb by means of the push-in excluder cage 
(included in the complete outfit) in order to obtain precisely 

Fig.34 The JENTER transfer system 
a) Plastic comb moulding, shown here with excluder cage 

q 

c) After hatching of larvae, the cell base of each third cell is 
removed from the reverse side of the comb 

dated larvae. After a few hours the plastic comb is full of eggs 
and the queen can be released by removal of the cage. 
As soon as possible after the third day, the cell bases with the 
newly hatched larvae are removed and transplanted into the 
rear of the plastic cell cups. These are inserted into a cell bar 
(Fig.34d). All other work of rearing queens follows standard 
practices. 

Far simpler and cheaper is the French system developed by 
the firm 'NICO'. This became available through the appliance 
channels in spring 1987. The basic thought is the same as in 
the JENTER system, but fewer separate parts are required 

A piece of plastic comb (dimension 145 x 130mm) is inserted 
into a frame. Only every second cell of the plastic comb has 
been moulded into a full depth cell of worker size, - but 
without a cell base. Instead, an standard plastic cell cup 
(already available through the trade channels) is plugged over 
the open cell protruding from the back. Just as in the JENTER 
system, the queen is caged over the comb piece for a while. 
Soft candy is made available in an integrally moulded feeding 
compartment. After hatching, the plastic cell cups are 
removed from the back and can be attached to wooden cell 

b) The piece of comb is grafted into a brood comb or, as in this 
picture, is inserted into a frame with starter strip. The frame 
is given to a strong colony for drawing of cells. 

d) The cell base with its integrally moulded backing is inserted 
into the base of the plastic cell cup 

bars or cell holders. 
Both systems have one point in common: they make use of 
larvae without grafting. Of course, one can also transplant the 
cells before the larvae have hatched and try to rear queens 
from the egg stage. This idea is based on the thought that 
when bees rear queens 'from the egg', as they do in swarm 
cells, they will produce superior queens. This sounds 
convincing, but in reality is beset with the problem of 
rejection. Bees accept larvae more readily for rearing queens 
than they adopt eggs. 

Cell Clusters 

Eggs in single cells are rarely accepted by bees. Eggs in 
clusters of cells, on the other hand, are accepted relatively 
better. Accordingly, a system of queen rearing 'from the egg' 
was developed by WEISS at the Beekeeping Institute of 
Erlangen in Bavaria. WEISS also insists that freshly drawn 
comb is used throughout. Having no cocoons to deal with, 
bees can enlarge the cells easily to the natural size for the 
production of large, heavy queens. Because we use the comb 
with eggs on the spot, the age of eggs is relatively 
unimportant in this case, although eggs less than 36 hours old 
are very sensitive to long exposure. 
From a well laid-out, freshly drawn comb we cut a piece of 
comb of about 80 x 150mm size with a heated knife. The 
piece is then cut into strips by cutting through every fourth 
row of cells. This leaves us with strips three cells wide. By 
means of diagonal cuts the strips of comb are now sub-
divided into cell clusters, each containing at least 5 
undamaged cells. 
The clusters are attached by their reverse sides to cell bars or 
are held between the two halves of the split cell holders 
described in Part 1 (Figs.21 & 22). The cells may be shortened 
by a third, just as recommended earlier. It is also important 
that we destroy the eggs in all but the central cell. A 
matchstick can be used for this work. 

Grafting Eggs 

Bees do not always accept cells with eggs and rarely rear 
queens from them. For that reason OROSI-PAL developed his 
own egg-grafting method. In principle, his system hardly 
differs from that of double grafting, except that the first larva 
is not replaced with another larva from the breeder queen, 
but with one of her eggs on a wax platelet. The wax platelet 
with the egg is obtained from a worker cell by the use of a 
special punch. Grafting eggs is more successful when the 
royal jelly of the first graft has reached a depth of 4-5mm. 
This amount of royal jelly can accumulate within 24 hours. 
For egg-punching, the comb with the eggs from the breeder 
queen must be freshly drawn, and the eggs must be 2 days 
old. It is not possible to date eggs by their position in the cell 
and, in order to obtain precisely dated eggs, we must 
temporarily confine the queen on the comb or on a part of it 
by means of a push-in cage. In order to graft eggs, - 
together with the platelet of wax to which they adhere in the 
base of the cell, we first cut out a piece of comb for easier 
handling. The cell walls of the comb are trimmed back to close 
to the foundation on both sides. A cold, dry knife has proven 
best for this work. Now we place the piece of comb on paper 

or cardboard, and punch out the base of the cells with an 
egg-punch. The egg-punch available through the appliance 
trade has not really been a success, and OROSI-PAL used a 
propelling pencil which had been sharpened at the tip (lead 
mine removed) With this instrument the platelet under the 
egg can easily be removed from the base with a twisting 
motion. Holding the punch should close to the surface of a 
piece of paper, (so as to avoid the platelet turning over) we 
press the holder of the lead mine. The mouth of the propelling 
pencil (three spring loaded segments like in a drill chuck) 
opens and releases the platelet. 

Next we widen the opening of the queen cell with the first 
graft with a pencil and remove the larva. We then pick up the 
platelet with the egg with tweezers or a blunt needle, and 
deposit it into the dimple in the royal jelly where the 
larva had been. If it is thought necessary, one can reshape 
the mouth of the cell, but bees usually do that work just as 
quickly. When the cell bar has been completed, we gently tap 
the bar into the palm of our hand so that the eggs find their 
correct position. 

Overview 

The argumentation over which is the best method of queen 
rearing, from eggs or from larvae, has lasted far too long. 
Nowadays we know from the experiments of WEISS that 
queens reared from larvae are just as good, just as heavy and 
just as productive as those reared from the egg. The 
additional time and work spent in the effort of rearing queens 
from the egg stage cannot be justified. Just the same, we 
must emphasise once more, that only larvae younger than 36 
hours old should be used for grafting. True, queens can be 
reared from larvae as old as three days, but size, weight and 
performance of such queens is markedly inferior. 

In beekeeping practice and in the queen rearing business the 
production of queens from grafts is the most widely used 
method. After a certain amount of experience we can work 
fast. Besides, we can readily find larvae of the right age for 
grafting in any comb, old or newly drawn, at any time of the 
season. This makes economic use of the available breeding 
material and the combs remain undamaged. Only the breeder 
whose eyesight is beginning to fail him in close work, or 
whose hand is a little shaky, will turn towards another, easier 
system. For him we have described the transplanting of plastic 
cell bases, the use of cell clusters, the cutting of cell strips or 
of single cells. He can also rear his queens along the scalloped 
edge of combs. 

Queen Rearing: Season and Timing 

A most important factor in the production of quality queens is 
the mood of the nursing colony. A colony's mood to rear 
queens varies with the season and the weather. No colony will 
accept and finish queen cells at any time of the year, but our 
best chances for rearing good queens occur in the very time 
which coincides with the period of natural reproduction of 
colonies, the period just before swarming. In our latitudes of 
Central Europe the swarming period usually lasts from May to 
mid-June. Before we can think of queen rearing, there 
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should have been at least five weeks of good weather 
combined with an ample supply of nectar and pollen, - 
wherever we live. After five weeks of such stimulating 
conditions we can be sure that the queen rearing colony has a 
large number of young bees of nursing age. A good indicator 
of a colony's readiness to accept cells and rear queens is the 
presence of large areas of sealed drone brood. Batches of 
grafts given too early are often undernourished or are 
neglected entirely. So it is obvious that weather and timing 
plays an important part when we rear queens. In alpine 
districts, in mountainous areas, and along the cooler coasts, 
the time for starting queen rearing starts about 14 days later 
than in the milder climates of the lowlands. 

It seems strange that a few days of bad weather may actually 
have a good influence on the success rate. The swarming 
impulse can be triggered off in very strong colonies when 
bees are idle after a heavy flow. If we can catch the time just 
right and give the colonies batches of grafts at the right 
moment, we get good results in terms of acceptance as well 
as quality. 

After mid-June or during July, a few weeks after the natural 
swarming period, it is becoming more difficult again to get 
colonies into the right mood for queen rearing. The peak 
condition of the colonies is past. When few drones are being 
reared or, worse still, when drones are being evicted, it does 
not pay to start another batch of queen cells. 

A steady honey flow, especially if it is accompanied by a 
plentiful supply of pollen, is of great advantage for our 
purpose. A massive flow, on the other hand, especially of 
honeydew (little pollen!) makes bees neglect their nursing 
duties. Whole batches of queen cells are then neglected or 
may vanish under curtains of brace comb which fills every gap 

We must think far ahead when we are planning our time table 
for early queen rearing. Even the mating of virgin queens 
must play a role when we are trying to fix dates. About 16 -
18 days after we start a batch of cells we can usually expect 
to have nuclei ready for mating at home or for sending virgins 
in mini-nuts to mating stations. Under normal circumstances 
all mating flights can be completed within the following 14 
days. So we must also consider the fact that very few official 
mating stations open before June 1st. This period often 
coincides with a spell of ten days of excellent mating 
conditions with temperatures above 20°C. After the tenth of 
June we often have three to four weeks of cool weather in 
many years, and only a few days during that time will give 
virgins a chance to fly and mate. 

When virgin queens had been in a mating station during a 
period of bad weather, the successful matings are fewer, and 
the mated queens usually have a shorter working life and 
perform badly. Queens who had many chances to fly during a 
good weather period are superior in all respects. This is 
obvious because, after all, virgins may have to fly several 
times until they have received sufficient semen to last them a 
lifetime. When second or third mating flights are not possible, 
many virgins may start egg laying with insufficient semen in 

their spermatheca. 

Weather conditions suitable for mating flights improve again 
during July. It is a pity that not enough breeders make use of 
that late period during the second half of July. Making use of 
that spell of fine weather brings additional advantages. One 
major bonus is the improved acceptance of young queens 
during introduction into full-sized colonies at that time of the 
year. The second advantage is the fact that the young queens 
will produce lots of brood and many healthy winter bees 
during late summer before autumn puts a stop to all brooding. 

If we are forced to make a recommendation for the 'best' 
time, we are inclined to suggest that batches be started either 
around 15th  May or after 15th  June. Of course, the breeder 
who has to produce many queens for sale or for his own use 
is forced to make use of the whole period on a continuous 
basis. 

When planning ahead, it pays to know on which dates - or 
days of the week - the different jobs have to be done. It is 
therefore necessary to work to a timetable and stick to it. 
There are some manipulations which can be left for a day or 
so, but others have to be done on time. We also must realise 
that, only too often, our employment or other work takes 
priority in our lives, and that the free time available must be 
weighed up carefully. All computations and calculations of 
days and dates are made easier if we construct a 'Breeding 
Calendar' on two narrow strips of ruled paper, using a line for 
each day. Mark off weeks and Sundays, leaving no gap at the 
end of the months. 

On the second strip of equal ruling, we construct a timetable 
of the biological events in a queen's life. The laying of the 
egg, its hatching, grafting, larval and pupal growth, capping, 
emergence and the virgin queen's maturation period must 
have an entry. Both calendars are best glued to stiff 
cardboard so that they can serve us over several years. By 
slipping these two calendars past each other - like slide rules 
we can read off easily on which date each manipulation must 
be performed for each batch. In our example we have 
entered only the most important dates, and that working plan 
has been devised for rearing cells in a colony in which the 
queen has been caged or removed nine days before the grafts 
are introduced (Known as the ZANDER method, described 
fully in Chapter 7.1). 

By means of the other table (Fig.44) we can plan our work to 
suit certain days of the week. If, for example, we want to 
graft on a Sunday, we must cage the ripe cells on a Thursday. 
This timetable can also be altered by the beekeeper to suit his 
personal needs and his method or system of cell raising. By 
following these two examples, the designing of a personal 
timetable should present no difficulties. Having such a cheap 
visual aid available as a constant reminder avoids making 
expensive mistakes. 

Choosing the Nursing Colony 

Raising queen cells is done in a nursing colony. It must be 
obvious to all that the quality of future queens depends a lot 
on the right kind of nursing which the larvae receive before 
cells are sealed. It must also be obvious to every beekeeper 
with experience that not every colony is suitable for this task. 
A queen rearing colony, also called the nursing stock, must 
fulfil certain conditions, apart from being in the right mood for 
cell raising. This last condition cannot be achieved every time, 
as the mood of a colony depends on many factors over which 
we have little control - or none at all. 

The good health of the nursing colony is a basic requirement. 
The stock must be free from acarine disease, Nosema and foul 
brood. Such diseases not only can weaken the colony's vitality 
and affect its mood to raise queens, but can increase the risk 
of infecting a young queen and spreading ill health throughout 
the apiary. Early supersedure of young queens may be the 
result. 

A nursing colony must be strong. The population should 
consist of many young bees of nursing age so that the young 
queen larvae will be well provisioned with royal jelly. The 
basic formula for success is to have too many bees crowded 
into a space which is too small to hold them. Weak colonies, 
or a bee population consisting mainly of old bees, are 
unsuitable for the task of raising queen cells. A good nursing 
stock should appear overcrowded in a double brood chamber 
of 10 -11 frames each, and should have a brood nest of at 
least 10 frames of brood. In order to have colonies of this 
strength early in the year, it may be advisable to strengthen a 
colony by uniting it with a nucleus in autumn. On the other 
hand, steady stimulation, the feeding of 1/4 - 1/2 litre of sugar 
syrup regularly over several weeks, works wonders and can 
result in an amazing growth in any healthy colony. 

Indeed, slow, stimulative feeding of nursing colonies is always 
beneficial. Although frowned upon by some, its effect on a 
colony should never be underestimated, especially in areas 
where spring flows are scarce. Large reserves of honey and 
pollen are another basic requirement, and many breeders take 
their prospective nursing colonies to late sources of nectar 
and pollen in autumn. 

Experts are divided over the question whether the nursing 
colony should be in a swarmy mood or not (Fig.45). The 
authors always noticed that colonies responded better if they 
were still in an expanding, or 'waxing' mood rather than had 
reached a point of stagnation, or displayed obvious signs of 
an intention to swarm. Another observation is the following: 
strong colonies with old queens are more suitable as nursing 
stocks than colonies headed by young queens. 

Furthermore, a colony's readiness to raise few or many queen 
cells is influenced by its genes. Strains of bees which have 
been selected over many generations for their low inclination 
to swarm are less suitable for queen rearing than the bees 
which had been selected with swarm management in mind 

(skep beekeeping in heather districts, Carniolan bees in their 
homeland). Colonies of pure lines with island-mated or 
instrumentally inseminated queens are not as suitable for 
nursing duties as the honey producing colonies with queens 
which had mated locally in free flight. Some breeders make a 
point of obtaining 'driven bees' in autumn. In Germany these 
become available when the last skeppist beekeepers in the 
heather districts reduce the number of their colonies by 'driving 
bees'. These colonies, usually healthy and headed by young 
queens, respond well to spring stimulation. Because such 
colonies are inclined to sting a lot, the work of queen rearing is 
made painful and more difficult and the system cannot be 
recommended for that reason. 

Strong colony in swarming mood 

Methods of Cell Raising 

Breeders of queens have developed several methods of rearing 
queen cells over the many years. Nearly every queen breeder of 
importance invented and used his very own method. Although 
we can chose from many, we have to admit that older methods 
involved more and often unnecessary manipulations than we 
employ nowadays. When choosing a method for our own use, 
we have to consider many factors. Foremost comes the number 
of queen cells we hope to raise. Apiary management must also 
be considered. Other factors influencing our choice are the 
availability of breeding material, the season of the year available 
for labour-intensive work, and the climatic conditions in the 
breeder's apiary. The last point especially is often considered 
least important and is neglected, especially in the mild, warm 
districts where everything runs more smoothly than in less 
favoured areas. 
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In the following chapters we will describe four reliable 
methods of raising queen cells. Each one can be modified by 
the breeder to suit his own specific requirements. 

Cell Raising in a Broodless Nursing 
Colony (Queen caged for Nine Days) 

This method is favoured where beekeepers are working with 
old-fashioned, German 'book-leaf' hives (Fig.47). During the 
early days of 'artificial' queen rearing we were advised to 
remove the queen from a colony, then wait nine days before 
starting the first batch of grafts. This was the classic example 
of "cell rearing in a queenless colony". The disadvantages of 
that method consisted in the delay, during which time the 
stock wasted its strength by raising many emergency cells. 
After nine days the wild cells were removed and the grafts or 
punched cells were inserted. The 'right mood and condition' 
for cell raising had passed. Furthermore, the production of 
brood food had diminished in a colony with, by then, little or 
no open brood. 

Nowadays the success of the method relies on confining the 
queen for nine days to few frames within her colony. She has 
access to five frames only, yet all bees remain in contact with 
her. The queen and all open brood, but not the nursing bees, 
are removed a few hours before the grafts are to be 
introduced. This forces the colony to make use of the only 
'brood' available for raising queen cells, the grafted cells from 
the breeding colony. 

The bees of the nursing colony should crowd the two 
chambers. Nine days before the day which had been 
scheduled for grafting, we find the queen and remove the 
frame on which she was found. 

Fig.47 The queen is confined to five brood frames in the 
upper chamber of a strong colony 

This is left, temporarily, on a frame carrier outside the hive. 
We now empty the upper brood box and shake or sweep all 
bees off the frames and into the lower brood chamber. The 
frame with the queen is now put into the upper chamber, with 
two drawn, empty brood frames on either side (Fig.47). The 
queen has now five brood frames at her disposal. All surplus 
space in the upper chamber is blocked off. The flight entrance 
of the upper chamber remains closed, and an excluder guard 
is placed in front of the lower entrance so that no strange 
virgin queen can gain access. On hot days we must be careful 
that this excluder is not blocked entirely by drones trying to 
get out. In bee houses it pays to add dividers between the 
flight boards of adjacent colonies, as otherwise many bees 
may migrate into new homes next door. 

All brood left in the brood chamber is sealed after nine days. 
This is the right time to dequeen the nursing colony. First of 
all we must examine all frames in the lower chamber for 
emergency or supersedure cells. This rarely happens, but if 
any are found, they must be destroyed. At the same time we 
remove one frame with very little sealed brood from the lower 
compartment and replace it with one from the queen-right 
upper story which contains many very young la rvae. We mark 
that frame with a drawing pin and insert it into the centre of 
the lower chamber. 

The five frames of brood and the queen of the upper 
chamber, but not the bees, are now used to fill a nucleus box. 
All young bees stay behind in the nursing stock. The nucleus 
without bees can be repopulated with bees from other 
colonies and, during May and June, that can be done with 
very little risk to the queen. Avoid using any of the young 
bees of the nursing stock. They are needed to take care of the 
grafts and must be shaken or swept of every comb removed 
from the queen's compartment. The surplus brood frames can 
also be used to strengthen other colonies. Finally, we block off 
the access to the upper story by means of a sheet of plywood. 

After at least six hours, better still, the following day*, we 
introduce the frame with the la rvae. The method of 
presentation, whether from a scalloped edge, punched cells or 
grafts, plays a subordinate role. Before giving the breeding 
material we must remove the marked frame with the very 
young la rvae which we had left in the brood chamber. Again, 
all bees are returned to the hive. After removing any started 
cells, this frame of brood is given to another colony. The gap 
left between the frames is now filled by transferring the frame 
with breeding material, - and it does not matter if it is a bar 
frame with 20 - 25 grafted cells or a comb with a scalloped 
edge. The stock is fed at once with diluted honey, a bucket 
feeder being the most suitable means. Keep on feeding until 
the cells are capped after 4 - 5 days. 

FOOTNOTE! 
*The recommendation of the long wait of six to 24 hours can 
only be followed when one frame of very young la rvae and 
eggs is retained in the nursing stock. It must be realised that 
brood food, bee milk, is not stored in an 'udder' for later use. 
When brood food is not required for feeding la rvae, the glands 
quickly atrophy and progressively produce less and less brood 
food. (BM) 

About 12 hours after the grafts had been given, we check the 
rate of acceptance. We should be content if 15 - 20 cells have 
been adopted. In this method that number of acceptances 
assures optimum care and a large surplus of royal jelly which 
guarantees good queens. 
Queen cells remain in the colony until they are ripe (10-11 
days). At that point they require caging. The virgins having 
emerged and the nursing stock having done its duty, the bees 
may now be shaken off all combs and can be used to fill mini-
nuclei on the artificial cast system. Because every virgin 
queen is surrounded by her very own nursing bees, the bees 
and young queens form a harmonious mini-colony. We can 
therefore expect good mating results. 

In the method which had been described in great detail, the 
queen remained in the colony. The bees continued to take 
care of open brood at all times. Yes, by leaving a frame with 
very young brood in the middle of the brood nest, we 
ensured a concentration of nursing bees where the graft was 
to be inserted. That trick made certain that the right kind of 
bees were able to cover the grafts and supply them with a 
lavish surplus of royal jelly. 

The method has proven its worth and can be recommended 
for all management systems which require only a few queens 
annually, where only one or two series of grafts are needed, 
and where only one or two nursing stocks can be sacrificed. 
The method has the advantage that the grafts are cared for 
by the same colony from start to finish. This is not the case 
when methods using sta rter and finisher colonies are adopted. 
Those methods may involve a temporary interruption of 
feeding of larvae during the transfer of grafts. 

Cell Raising by Means of a Swarm Box 

Cell raising is easily done by means of the swarm box. The 
method is especially suitable when we graft from colonies an 
outside apiary, or when we want to transport nursing bees to 
and from the 'grafting meetings' which are held by 
associations in order to distribute precious breeding material. 
The method is efficient and economic because it makes 
certain that a large number of grafts is accepted. The principle 
of the method is to create a small, portable and keen nursing 
colony of queenless bees. This is preferable to having to carry 
a cumbersome colony in standard brood chambers. 
Acceptance, also called 'starting' of cells, is usually excellent 
and, after 24 hours, the after-care, also called the 'finishing' of 
cells, is done by a powerful, queenright nursing colony. Cells 
often remain in that stock until emergence. 

First of all we require a swarm box. This is a handy tool in the 
apiary and can easily be manufactured from 20mm timber or 
plywood. Waterproof chipboard can also be used. It is, of 
course, far easier to convert a standard nucleus box by adding 
starps for carrying as well as a screened floor for bottom 
ventilation. 

A swarm box should be able to hold three, better four or five 
standard frames. When Hoffman frames are not standard 

equipment in the apiary, frames should be secured at top and 
bottom by some castellations. Large areas of ventilation 
should be provided and should preferably extent over the 
whole floor or the front/back or sides. The simple solution is 
to staple strong gauze over the whole floor area, and to raise 
the nucleus box off the ground by means of two slats at front 
and back. This allows air to reach the bees and avoids 
suffocation in transit. 

A special cover board made of 8mm thick plywood may be 
used over the frames. In order to hold cell holders, it should 
be equipped with regular rows of holes and, depending on the 
number of frames the swarm box can hold, there can be from 
36 - 60 holes of (about) 17mm diameter. The gap between 
the cover board and the tops of frames should be about 30 - 
40mm. This space gives bees access to the a rtificial cell cups 
and the grafted la rvae. However, instead of one large cover 
board, it is also possible to use a number of cell bars such as 
we use in grafting frames. This arrangement makes the 
transfer of grafts into grafting frames a lot easier. 
Additionally, the design must allow enough space above the 
cover board (or the cell bars) for some form of insulation such 
as corrugated cardboard, polystyrene sheeting or soft, plastic 
foam. This retains the heat rising from the brood nest where it 
is needed. A roof should cover the swarm box, and a strap 
makes carrying an easy task. 

The colony chosen to raise the queen cells, and which 
supplies the bees for filling the swarm box, should be strong, 
healthy and active. All this has been said in Chapter 6 on 
"Choice of Nursing Colony". 

We fill the swarm box with bees about 3 - 4 hours before we 
want to introduce the batch of grafts. In order to do this, we 
temporarily transfer all frames of the brood chamber into a 
spare brood box. We now look for the queen, and return her, 
with the frame on which we found her, into the original brood 
chamber. After most of the older worker bees have flown back 
to the hive, we shake or sweep the remaining young bees 
from 8 - 10 brood frames (depending on the size of the 
swarm box) into the empty swarm box (Fig.54)/55). The 
shaken brood frames are returned to the original hive on the 
old site. 

By now, the swarm box should be about half full of young 
bees (still no frames). To have enough young bees of nursing 
age is important for success. Years of experience have shown 
that an insufficiency of young 

bees must be avoided at all costs. Only too often we find that 
some beekeepers have far too few bees in their swarm boxes 
when they attend the meetings which the local association has 
arranged for the distribution of grafts. Acceptance of grafts 
and the care of larvae suffers badly under such conditions. All 
labour has been in vain. Of course, under no circumstances 
must the queen inadvertently be shaken into the swarm box. 
Another important point needs emphasising. Too many old 
workers will make the colony in the swarm box restless, and 
they are useless for the care of grafts. It is for that reason 
that we must stress again the need for shaking only young 
nursing bees into the swarm box by letting all old bees return 
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Part 2 continued Queen Rearing Workshops by David Allen 

to the old hive and by shaking only the frames with open 
brood. 

I Preparations 
1. Chose a healthy, strong colony as your nursing 
stock. 
2. Shake or sweep the young bees off 6 - 8 frames of 
open brood into the swarm box. (Take care! The queen 
must remain in the original hive) The swarm box must 
be filled with bees to about 1/2 its capacity. 

II Giving grafts and starting of queen cells 

1. The swarm box now contains frames with food and water. 
Grafted cells are given when the roar of queenlessness can 
be heard. 

2. Larvae remain in the crowded swarm box for about 24 
hours for acceptance and a good start in life. 

III Finishing of cells in the queenright nursing colony 
1. Three to four brood combs are transferred into the 
upper chamber above a queen excluder. 
2. The grafting frames with started cells are placed 
between the brood frames of the upper story. 
3. Feed syrup if the nectar flows are scant. 

Open square) 	= empty combs or honey combs 
(Crossed square) 	= frames with open brood 
(Solid black square) = frames of sealed brood) 

We now add frames with honey and pollen box. One further 
frame with drawn comb is added after we had filled the cells 

Fig.55 The last bees are swept off the lid which holds the 
funnel (frames have been added). The cover board with the 
cell holders (no grafts) is quickly added. 

with water. This is easily done by holding the frame 
horizontally and pouring water slowly over the face of the 
comb. Tapping the frame gently with the hand, the cells hold 
enough water. However, we must be certain that the comb 
contains no eggs or brood in the depth of the cells! Otherwise 
the bees will decide to raise queen cells over the brood - and 
will refuse to accept the precious grafts. The fact that no 
frame contains any brood, makes also sure that brood nest 
temperatures are only raised near the grafts and not in a far 

corner of the swarm box. 

When we have convinced ourselves that all is in order and 
that frames cannot swing and crush bees during transit, we 
put on the cover board or the cell bars with cell holders. If we 
intend to graft, the cell holders should already be fitted with 
cell cups. If punched or cut cells are to be used, we chose the 
cell holders designed for that job. Next we cover the top with 
insulating material and place the swarm box into a cool spot 
for 3 - 4 hours. During this waiting period the broodless bees 
discover their hopeless state of queenlessness and begin to 
panic and roar. That is the sure sign of the right time for 
giving grafts. 

In the apiary with the breeder colony, - it may be our own or 
belong to an association, we proceed to graft from the 
selected stock colony. It is a good idea to bring along a few 
spare cell holders. That way we lose no time - nor bees - 
when exchanging empty cell holders for new ones with grafts. 
If we intend to utilise larvae from several breeder colonies, we 
should have colour-marked cell holders available. That avoids 
mistakes in identifying the origin of queens. When the last cell 
cup has been grafted and returned, we cover the crown board 
with warm material. The cells are accepted readily and larvae 
receive royal jelly at once. Within a short time, even after half 
an hour, it is possible to check acceptance (Fig.56/57). This 
permits re-grafting before starting the journey home. 
Experience has shown that it is best to wait at least an hour 
before starting the return journey. By then acceptance should 

Fig.56 After a short time it is possible to check acceptance. An 
accepted cell is crowded with nursing bees hanging from it in 
festoons, and the larva is being fed royal jelly. 

be assured. If the interval is too short, it may happen that the 
first, important feeding of larvae is neglected during the 
transport. Once home, the swarm box is placed again into a 
cool spot for 24 hours. A word of warning! The temperatures 
should not be too cold, as bees will form a winter cluster 
rather than a brooding cluster. However, temperatures within 
a warm bee house can rise too high and bees could swelter, 
thus causing panic and suffocation. 

Continued in next issue  

Prompted by the sight of Apidea mating nucs being sold by 
the dozen at Stoneleigh in the millennium year, BIBBA this 
year embarked on a novel venture, Travelling Queen Rearing 
Workshops. 

The idea to travel was prompted by the logistical strategy that 
taking 3 tutors to a host group, should be easier than getting 
30 beekeepers to travel to the Midlands. 

The first meeting was held in May at York hosted by the York 
Beekeepers Association, whose chairman is our own Confer-
ence Secretary, Tom Robinson. 
14 beekeepers attended the workshop led by Tom and Albert 
Knight. 

The original idea was to achieve attendance of 30 beekeepers 
divided into 3 classes progressing through the topics of "The 
successful use of mini-nucs", "Morphometry in confirming the 
native-ness of the bee" and " Grafting larvae for queen cell 
production". As it turned out we had to split the class for the 
Morphometry only. After lunch Albert demonstrated grafting 
and those who had come prepared with a swarm box of bees 
were able to take grafts with them. 

In early June we received an enquiry from Furness Beekeep-
ers Association Chairman David Walmesley to host a workshop 
and July 28th  was the date selected. This time we were a little 
more prepared and BIBBA promoted the event through direct 
mailing to BKA Secretary's arranged by Northern Bee Books 
and a late placed advert in Beecraft. 

The Furness beekeepers contacted all adjacent Associations 
and in the event 36 beekeepers attended the day at Gleason 
Watermill, near Ulverston on a wonderful warm sunny day. 

Angus Stokes and Tom Robinson led the programme and the 
reports came back to us that The Furness Beekeepers had 14 
successful grafts and the others who took grafts reported a 
satisfactory success rate. Full statistics are to be acquired. 

Both events were praised for demystifying the topic of Queen 
rearing by grafting 

As a footnote, Furness Beekeepers Association had applied for 
and been granted a £4,000 Lottery grant to establish an api-
ary on an attractive site adjacent to the Gleason Water Mill. 

They were the proud possessors of a superb timber workshop 
and brand new equipment. Having purchased a dozen Bee-
keeping outfits including 6 for children, they had held an open 
day on the 21st  July and had 70 locals, clad safely, looking at 
bees. There is interest in beekeeping out there; it just takes 
the initiative of an energetic association to attract members. 

Two views of the Furness BKA Apiary at Gleason Water Mill 

Membership 
Today is a good day to join BIBBA 

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

Membership Secretary: Brian Dennis, 50 Station Road, Cogenhoe, Northants 

tel: 01604-890117 email: membership@bibba.com 

www. bibba.com 
(All members are requested to fill out a gift declaration so we can reclaim UK tax) 
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Reflections on thirty years of beekeeping 
Bill Collins 

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 bee-
keepers 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 Will writers who offer a home 
visit Will writing service in your area. 

For further information 
call 01302 885813 

BIBBA AGM 
Is on 28th April 2002 the day after the Spring Convention at 
Stoneleigh 

This is an important event, for it is the opportunity for 
members to help to shape the way in which the organisation is 
run. No organisation can run on apathy, enthusiasm and 
interest is the fuel that ensures any organisation can continue 
to function efficiently. 

Albert Knight 
BIBBA Groups Secretary 

Queen Rearing workshops 2002 

Following on from the pilot workshops run last year we have 
one workshop arranged this year at the present time. 

This is on Saturday 15th  June hosted by Harrow Beekeepers 
Association at their Apiary site. 

Those attending will take home at least 5 grafted cells 
of larvae from selected native stock and one Queen 
cell close to hatching. 

Apart from the technique of grafting Larvae, other topics 
covered will be the assessment of colonies, the use of 
mini nucs and if time permits an introduction to Morphometry. 

Anyone wishing to attend the 
Harrow Workshop 

Please contact 
Graham Marr, 02 08 428 4510 

I started beekeeping, partly for relaxation from a new job that 
had separated me from growing things and handling animals, 
for the first time in my life, and partly to satisfy a family de-
mand for honey. I have never liked paying for anything if I 
could grow or make it myself! 

As soon as I started keeping bees I learned that not all bees 
are the same. My first swarm proved to be champion follow-
ers and stingers! A replacement queen from George Sommer-
ville transformed them within a week. (This was the first of 
only two occasions that I have observed that a change of 
queen can change "nasty" bees into "nice" bees immediately. 
Usually one has to wait for the old bees to die and be re-
placed by the new queen's progeny.) This recognition that all 
bees were not equal, and that breeding for desirable charac-
ters was possible, and as in George's bees was demonstrably 
successful, attracted me to BIBBA. An enquiry produced a 
load of literature. In one piece I noticed an error, where F1 
and F2 had been mixed up, making a nonsense of an account 
of a breeding method, so I wrote and pointed this out. I was 
amazed to receive a prompt reply from Beo Cooper. Only 
later did I realize how amazing this was! 

I quickly realised that beekeeping experience is measured in 
hive-years — number of hives kept times the number of years. 
With only two hives it takes a long time to get much experi-
ence, so I built up the number of hives I kept as fast as the 
enterprise could stand it. Within a few years I was up to 20 
hives in two apiaries and I kept that number for about 20 
years. I also took every opportunity to visit other peoples api-
aries and handle their bees, as in this way I could observe the 
differences in behaviour between different stocks of bees — 
and their owners! 

More than two or three colonies are needed if there is to be 
any selection, and I knew from animal breeding (I graduated 
in Agriculture 50 years ago) that selection and severe culling 
would be necessary if any progress was to be made with my 
breeding objectives. I also knew that progress would be 
faster if I concentrated on a few characters rather than many, 
so I decided to work with the black North European bee, be-
cause I was persuaded by BIBBA that it was better adapted to 
our variable climate than other sub-species, and to concen-
trate on two characters, docility and low swarming frequency. 

In spite of there being several other members of BIBBA in 
Northamptonshire, none were near enough to me to make 
group working possible, so I was on my own. Although this 
slowed progress, at least there was no one else to blame for 
my failures. 

Perhaps the biggest difficulty was becoming proficient at 
queen raising- a skill which is essential if one is to have 
queens to test and cull or keep. After trying several methods 
of cell raising, with limited success, I was delighted when 
Vince Cook's method was published, and I have used that suc-
cessfully ever since. 

I never got on with mini-nucs to mate queens. I think they 
are too demanding for my temperament or the amount of 
time I was able to devote to them. Managing a computing 
section in a Research Laboratory didn't always allow me to 
plan my own time as I would have wished! Also I often didn't 

want to introduce the newly mated queens to another col-
ony straight away. I now use five frame nuc boxes for 
mating, but with only two or three frames in them. Start-
ing early in the season, I usually have mated queens by 
the end of May. Leaving these in the nucs and allowing 
them to build up gives two advantages: (1) As soon as the 
first daughters of the new queens emerge, it will be obvi-
ous whether there has been any out-crossing to yellow 
drones and those queens can be put to one side. They 
need not be discarded immediately, as they will produce 
drones of ones own strain, and they are useful for raising 
queen cells. Once some success has been achieved with 
low swarming frequency and the concomitant low peak 
queen cell number, it can be difficult to get more than a 
few queen cells raised in one batch. A colony with yellow-
banded workers will always raise about ten queen cells at 
a time, which is the batch size I aim for. 

(2) By mid-July they can be compared among themselves 
for docility. On one occasion, soon after I moved to 
Daventry ten years ago, half of my newly raised queens 
failed this test! 

I have never understood why beekeepers tolerate highly 
defensive bees. Handling such bees is no pleasure at all, 
takes longer than handling docile bees, and offends 
neighbours and puts off prospective beekeepers. Temper 
appears to be controlled by several genes, but docility is 
dominant over defensiveness. This means that if queens 
are raised from a docile stock there is a good chance that 
some of the queens raised will be good tempered. Pro-
gress towards docile bees can be quite fast, but constant 
monitoring is required until the genes for defensiveness 
are markedly reduced in the local area. 

I kept bees in East Northants for 20 years, and during the 
last part of that time I was confident that each year I 
would be able to raise about 10 queens each year which 
would be fairly true to the characters I had been breeding 
for: black colour, docility, and low swarming frequency. I 
rarely lost a stock over winter and they produced honey in 
reasonable quantities, averaging about 651bs per colony. 
With two apiaries about 3 miles apart, the area was well 
flooded with my drones, aided by the other local beekeep-
ers to whom I had generously given queens! 

What a shock then, when having moved 35 miles to 
Daventry, mating became a very hazardous affair. Only 
later did I discover that I had sited one of my apiaries less 
than 2 miles from a dedicated supporter of Italian bees! If 
that wasn't bad enough, the local black bees were decid-
edly less docile than mine. The keeper of Italian bees 
soon gave up beekeeping and now after 10 years of se-
vere culling I am once again reasonably confident of pro-
ducing queens of which I need not be ashamed. 

Over the past 30 years beekeeping has changed. No 
longer can one see several apiaries during a short cross 
country journey. Now we all hide our hives from sight so 
that they are not stolen or pushed over. 

continued on page 31 

BIBBA Conference 2002 

Sheffield University 
Friday 6th September - Sunday 8th September 

Conference on 
Beekeeping and Biodiversity in Europe 

Speakers:- 

Dr. Francis Ratnieks 
Janez Poklukar 
Cecilia Costa 

There will be a Queen rearing workshop and a demonstration of morphometry using a computer 
software programme that automatically measures wing venation indices. 
There will be an opportunity to visit the Apiculture laboratory at the University. 

On Monday there is beekeeping and sight-seeing tour arranged for those who wish to stay over until the 

Monday. 
A full programme and price list is enclosed with this magazine. It is important that bookings are made in 
the next week or so. 
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THE HONEY CROP - OUR ULTIMATE AIM By M Mac Giolla Coda 

All our efforts at bee improvement will merit us nothing if at 
the end of the season our bees do not produce a reasonable 
crop of honey. How often do we hear it said by beekeepers, 
who refuse to cull their over aggressive and sometimes quite 
vicious stocks, that it is the aggressive ones that get the 
honey. They say that the docile ones are nice to handle but 
from an economic point of view they are really not worth 
keeping. It is of no avail to tell them that they will get into 
trouble with their neighbours or passers-by, that somebody 
with a severe allergy to bee venom may get stung with dire 
consequences, or that their bees will give beekeeping a bad 
name. Likewise it is of no use to tell them that the reason 
their aggressive colonies give such a good return is that they 
have robbed their more docile neighbours as well as weak and 
diseased colonies. 

being equivalent in weight to 5 lbs and I estimate the weights 
of my supers in multiples of 5lbs. I round off the weights to 
the nearest 5lbs. The lowest unit I record is 5lbs and the 
highest is 45lbs which represents a well filled commercial 
super. During his recent visit to some of my apiaries Albert 
Knight was a witness to this system. He did not pass much 
comment on my crude system for estimating the weights of 
supers as he helped me to install clearer boards on some of 
my apiaries. He did however appear very impressed at the 
yields we were getting in most apiaries. My bees treated him 
with respect also as he only got two stings in the course of 
the day - one in his lightly gloved finger and one in the knee 
through his light trousers. 

Lisvernane Apiary - Assessment for year 2001 - A typical apiary 

Hive Doc. Stead. Brood Pat. Pollen Comb Tot. Q. Age Honey 
No. Build. Rate Colour Yield 
1 4.5 4.0 4.0 4.0 4.0 20.5 OB 701b 
2 4.0 3.6 1.6 3.3 1.3 13.8 8R 30" 
3 2.3 1.6 3.3 3.3 3.6 14.1 OB 70 " 
4 3.6 3.6 4.6 4.6 4.3 20.7 9G 50 " 
5 4.3 4.0 5.0 5.0 5.0 23.3 OB 100" 
6 5.0 5.0 5.0 5.0 5.0 25.0 OB 65" 

Total Yield 385 lbs 

SELECT FOR VARIOUS TRAITS. 
It is important for the beekeeper to select for productivity as 
well as other characteristics such as docility, low swarming, 
supersedure, longevity, disease resistance, etc. Honey 
production is the one factor that all beekeepers seem to value 
most highly. I suppose this is a basic fact of life as this is the 
reason why man first kept bees for his own use and benefit to 
help him in his efforts to exist and survive. In the normal 
course of events, as I assess my colonies during the season 
for colony development, as well as the condition of each unit 
at various times, a picture will gradually emerge which gives 
me an insight into the productivity of the colony. This includes 
its potential for a good yield of honey at the end of the 
season. Health and vigour, absence of disease, minimal 
swarming attempts, and ability of the colony to build comb, 
occupy supers and fill them with nectar are all indicators of a 
good crop of honey. Over the years it has been proved 
beyond doubt that our native strains of Dark European Bee 
can produce a fine crop of honey provided that they get half a 

chance. All 
that is 
required is 
for the sun 
to shine for 
about two 
weeks 

between mid June and end of July. Generally the warmer it is 
during those sunny days the greater will be the average 
honey yield. 

ESTIMATING HONEY YIELDS 
I have long since adopted a system for estimating the weight 
of honey being removed from each hive, so as to compare the 
returns between colonies in an apiary. It is purely for my own 
information and I cannot recommend it as a scientific method 
of assessing colonies for honey production. It is just a simple 
comparative test that takes very little time. To train myself I 
used a number of bricks as weights on top of empty supers of 
drawn comb. A brick weighs about 2.5 Kg or 5.5 lbs. I still 
use the lbs as I trained myself before the advent of the metric 
system. As all weights are approximate and it is better to 
underestimate than overestimate, I just regard a brick as 

THE HONEY "MEITHEAL" 
Albert and his wife Sylvia paid us their annual visit on 
Saturday morning of the week following Gormanston. I did 
warn him at Gormanston that he might be walking into a 
honey harvesting operation, but gentleman that he is he 
kindly offered to lend a hand with the work. My wife Joan had 
organised a "meitheal" (pronounced mehal) to bring in the 
honey. In Ireland this was the traditional way of threshing the 
corn , bringing the hay into the haggard or barn, cutting the 
turf, etc. when all the neighbours gathered to help each other 
in turn in co-operative fashion. Not many of my neighbours 
are fond of bees so we just had one, but Joan invited our four 
sons and two daughters together with three wives and one 
husband. It coincided with the youngest son's twenty-first 
birthday, which was also a good excuse for a family reunion, 
and the fact that it was bank holiday week-end helped also. 
Everybody enjoyed the honey harvesting so much that it looks 
like becoming an annual event for the future. 

WOODPECKERS IN IRELAND! 
On the Saturday we had three teams on the road, two cars 
with trailers removing honey while Albert and I put on clearer 
boards on hives for removal next day. In the forenoon we 
visited a number of apiaries in the Galtee/Vee valley and in 
the afternoon we visited three apiaries in the lovely Glen of 
Aherlow that runs parallel to the Galtee/Vee valley on the 
other side of the Galttee Mountain range. Having stopped to 
show Albert a holy well beside the old church of St. Sedna, 
where a bush was festooned with hankies left by the pilgrims, 
Albert saw a great spotted woodpecker flying into a tree. I do 
not know if this is a first sighting for Ireland. Now I will have 
to watch for woodpecker damage as well as Varroa. 

DOCILITY AND PRODUCTIVITY 
The average yield of honey from all hives I estimated ranged 
from twenty pounds to 180 lbs. Some apiaries averaged 
between 80 and 100 lbs per hive. However Lisvernane in the 
Glen of Aherlow could be described as a typical example. This 
apiary was set up last year with six hives that had been 
selected for their docile behaviour. This was the only criterion 
used to select the colonies because the site was at the edge 
of a nursery where manual work was in progress during the 
year. Even though the nursery staff walk by the bees each 
day and often work within a few yards of the hives no adverse 

Mean 

report has been received from the owner or his staff. I have 
combined behaviour ratings with honey yields per hive to 
show that docile colonies can and do produce a reasonable 
yield of honey. We must also take into account the fact that I 
took three five-frame nuclei from Nos. 4, 5 and 6, as I 
brought home the three queens for breeding on 5th  July. 

JOB SATISFACTION 
For me the honey harvesting this year was a most satisfying 
experience. Due to the help that was available we were able 
to move at a fairly leisurely pace without anybody being 
placed under two much pressure. Working out in the 
countryside in an area of great beauty we found time to 
admire the scenery while we also had a great opportunity to 
exchange ideas and opinions on many beekeeping matters. 
My visitors enjoyed the experience and my family proclaimed 
that they had not had a better weekend for years. Two more 
of them may even take up beekeeping as a result of the 
honey harvesting experience. The camaraderie and good 
fellowship and the whole social aspect of such an occasion is 
something worth cherishing. This pleasure and enjoyment 
must surely be regarded as another valuable by-product of 
the craft of beekeeping. 

Comment on the above 
I was impressed by my day helping to put clearer boards 
under the supers of the hives we visited, both with the crop of 
honey and Michael's soft chanting, " 301bs, 401bs, 351bs" as he 
lifted each super off, then writing down the total for each hive 
in his record book. I had not realised how he had trained 
himself in assessing weights. Michael did all the heavy work so 
for me it was a most pleasant day in the company of a really 
expert beekeeper and bee breeder. 
The custom of having a "meitheal" is a practical co-operative 
way of working together, in this case to harvest the honey 
crop, and I must say I found it was very enjoyable 
Albert Knight 

64 lbs 

Apimondia Conference Ireland 2005 

The Federation of Irish Beekeepers' Associations 
(F.I.B.K.A) are to be congratulated on their successful 

bid to stage the 36th Apimondia Conference in Ireland 
in 2005. Only those involved will know of the hard work 

put in by excellent teamwork of a very high order. They 
were no means favourite to win this prize, but the 

meticulous planning, good presentation and Irish charm 
paid off. 

To have an Apimondia Conference sited in Dublin 
will enable many of us in the U.K. to attend, so many 

will be looking forward to this event eagerly. 

The Federation of Irish Beekeeper's 
Associations 

Summer Course 2002 

Monday July 22nd to Saturday 27th (inclusive) 
At Franciscan College, Gormanston, Co. Meath 

Lectures, Hands on beekeeping, Annual Congress, 
Honey Show, workshops. 

Guest lecturer Keith Delaplane, of the Entomology 

Department University of Georgia, U.S.A. 

For booking forms contact Mr. Michael Woulfe, Railway 
House, Midleton, Co. Cork. Ireland. 

our native strains of Dark 
European Bee can produce a 
fine crop of honey 

In the table above the scoring system as some readers will know from my previous articles is as follows: 
O=Unsatisfactory. 1=Satisfactory. 2=Good. 3=Very Good. 4=Excellent. 5=Outstanding. 
The queen age and colour is fairly obvious: - OB=2000 Blue, 8R=1998 Red, 9G=1999 green 
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Fig. 1 

Stand 1 

Starting situation ....(week 0) 

Apiary No.1 	 Apiary No. 2 

Stand 2 

H1 H2 

H3 H4 H5 H6 

H7 H8 H9 H 10 

Fig. 2 Week one 

H 11 H1 

Apiary No. 1 

H3 H4 H5 H6 

H7 H8 H9 H 10 

Apiary No. 2 

H2 

Increasing your stocks while breeding from a 
selected queen. 

Prof. Dave Cushman 

This article is a re-working of a page on my website entitled... Making Increase (method 1) 

This is a method of increasing the number of stocks, using a selected queen as a breeder. It uses simple manipulative methods 
and does not rely on grafting or the use of cell plug boxes. 

It is not a new method or one of my own invention, it was originally developed by Miller and described in a book "Productive 
Beekeeping" by Frank Pellett (published 1916). The version detailed here has been modified to suit UK conditions and weekend 
working. 

To start this method we need to make a few preparations... We need at least two apiaries separated far enough apart to stop 
bees returning to their original site. We require ten colonies (or more) in apiary No.1; one of these should have a selected 
"breeder" queen. Space is needed in a second apiary for the extra colonies. The colony containing our "breeder" queen should be 

on stand 1. A supply of spare drawn brood 
combs will make life much easier. 

The extra equipment can be made or 
acquired week by week as the method 
progresses on a Saturday-to-Saturday 
weekly timetable (Sunday if Saturday is 
wet). Two extra colonies (strong nucs) are 
produced every week. If the equipment is 
not being made in step with requirements 
there must be an adequate number of 
empty hives, spare brood boxes and 5 
frame nucs. 
The layout of the sites is not critical apart 
from the 2 "stands" which can, to 
advantage, be a couple of paving slabs. 
The starting date will be dependent on the 
season and how advanced or retarded the 
bees are. However the first or second 
week in May should be a good starting 
point...Fresh drones must have already 
emerged from their cells. 

No mention has been made about the provision of suitable drones... But the more that you do, in this respect, the better will be 

the consistency of the resulting queens. 

I make no mention of feeding in the manipulations...Use your own judgment and feed as required. Similarly no mention is made 
of placing supers on colonies H2-H10, as this will depend on your prevailing conditions. 

(Note:- you can delay the closing up of H2 until just before transporting it to apiary 2, this would increase the amount of flying 
bees returning to H1) 

Let us take stock of what we have just done...On this first week we have only increased our colony count by one. H2 in apiary 2 
has few flying bees but has it's original queen and should recover quickly. The "new" colony (H11 stand 1) has the breeder 
queen, a flying force of bees, some ageing and emerging brood, but no eggs or young larvae. Eggs should be laid very quickly. 
H1 on stand 2 has the flying bees from H2 and as it is queenless it will raise queen cells using young larvae that are the offspring 
of our breeder queen. 
H1 is split into two 5 frame nucs (Hla & Hlb) which are closed up and put on one side. 
H11 is moved to stand 2. 
A fresh hive (H12 full of drawn comb) is placed on stand 1. 
The breeder queen is found (H11 stand 2) and placed in H12 on stand 1. 
Hives H3-H10 are again robbed for combs which contain old and sealed brood, but no eggs or young larvae...These combs are 
placed in the extra brood box on H12. 

Fig. 3 	
Apiary No. 1 
	Week two 

Stand 1 
	

Stand 2 

 

H 12 H 11 

H3 H4 H5 H6 

H7 H8 H9 H 10 

Taking stock of what we have done this week... We have increased our colony count by two (total now 13). H2 in apiary 2 is still 
recovering. Another "new" colony, H12 on stand 1, has the breeder queen, a flying force of bees, some ageing and emerging 
brood, but no eggs or young larvae. H11 on stand 2 has the flying bees from our original H1 colony and as it is queenless it will 
raise queen cells using young larvae from eggs that the breeder queen has laid during the last week. 

Apiary No. 2 

H1 is split into two 5 frame 
nucs (Hla & Hlb) which are 
closed up and put on one 
side. 
H11 is moved to stand 2. 
A fresh hive (H12 full of 
drawn comb) is placed on 
stand 1. 
The breeder queen is found 
(H11 stand 2) and placed in 
H12 on stand 1. 
Hives H3-H10 are again 
robbed for combs which con-
tain old and sealed brood, but 
no eggs or young larvae... 
These combs are placed in the 
extra brood box on H12. 
Finally the nucs H1a & Nib 
are transported to apiary 2 
and opened up. 

H2 

 

 

 

Fig. 4 

H3 

Week one (Fig, 2) 
H2 is closed up and moved to one side at 
a time when most of the field bees will be 
out flying. 
H1 is moved to stand 2 so that it will re-
ceive those flying bees, but it's own fliers 
will return to stand 1. 
A fresh hive (H11 full of drawn comb) is 
placed on stand 1. 
The breeder queen is found (H1 stand 2) 
and placed in H11 on stand 1. 
Hives H3-H10 are robbed for combs which 
contain old and sealed brood, but no eggs 
or young larvae. These combs are placed 
in an extra brood box on H11. 
Finally H2 is transported to apiary 2 and 
opened up. 

Apiary No. 1 

Stand 1 	 Stand 2 

H 13 H 12 H2 

H11 H11 
H4 H5 H6 a b 

H1 H1 
H8 H9 H 10 a b 

H11 is split into two 5 frame 
nucs (Hlla & Hllb) which are 
closed up and put on one side. 
H12 is moved to stand 2. 
A fresh hive (H13 full of drawn 
comb) is placed on stand 1. 
The breeder queen is found 
(H12 stand 2) and placed in 
H13 on stand 1. 
Hives H3-H10 are robbed once 
more for old and sealed brood, 
these combs being placed in the 
extra brood box on H13. 
Lastly the nucs Hlla & Hllb 
are transported to apiary 2 and 
opened up. 

Week three 

Apiary No. 2 
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HálII Hb1 

Fig. 5 Week four 

H 13 

H3 H4 H5 H6 

H7 H8 H9 H 10 

H2 is "artificially swarmed" to provide two more nucs (H2a & H2b) these will not be of our breeding line unless spare queen cells 

from stand 2 are available. 
H12 is split into two 5 frame nucs (H12a & H12b) that are closed up and put on one side. 
H13 is moved to stand 2. 
A fresh hive (H14 full of drawn comb) is placed on stand 1. 
The breeder queen is found (H13 stand 2) and placed in H14 on stand 1. 
Hives H3-H10 are again robbed for combs which contain old and sealed brood, these combs are placed in the extra brood box on 

H 14. 
Two more nucs H12a & H12b are transported to apiary 2 and opened up. 

Our colony count is now 19. 

In subsequent weeks, using the same principles will provide two more nucs per week. As the first nucs get their queens mated 
they will need to be transferred to full sized hives which frees up the nucs for re-use. There may be occasions, in the middle of 
the season, when three or four nucs can be made from the queenless colony instead of two...Which gives even further increase. 
If we assume a ten-week season (we might get 12) our colony count should be 35 or more. Some queens may not get mated, 
but you should have ample material to make good such losses, as there will be many occasions when spare queen cells of the 

desired parentage are available. 

The colony on stand 2 is always queenless, but gets a constant supply of new brood. On the last occasion that this method is 
used this colony ceases to exist as it forms the last two nucs. Colonies H3-H10 can be (and should be) requeened, at any time 
during the season, from spare "breeder" queen cells on frames in queen excluding frame cages. 

In a very good season the first nucs in apiary two will develop strongly and quickly enough to allow the process to be allowed to 
flow in reverse as well, putting fresh nucs back into apiary no.1 (or a third apiary) for a few weeks at the end of the season. If 
fifteen or twenty colonies are available in apiary 1 then three, four or more nucs may be generated each week. 

When I was a beekeeper of only two years experience I increased from 9 to 35 colonies by this method and the collection of a 
few swarms (which were mainly used for comb drawing). 

This method is very stable providing the 5 frame nucs that are made are strong enough (the first few in a season may be a little 
weak, but they have more time to "catch up"). As with anything in beekeeping...The weather may wreak it's havoc so no guaran-

tees can be given. 

If full size brood boxes are available they can be used to make the nucs with the addition of frames of foundation, dummy frames 
or drawn comb to fill in the extra spaces. This may save time later in the season. 

Apiary No.1 

H 14 

Apiary No.2 

H2 	H2 
a 	b 

	

H1 	H1 

	

a 	b 

This week our colony count 
is 15. H2 should be getting 
stronger. Stand 1 has the 
breeder queen. Stand 2 is 
queenless raising queen 
cells from "breeder queen" 
larvae. The constant re-
moval of brood from H3-H10 
should negate swarming in 
these colonies. 

H2 

Increasing your stocks while breeding from a 
selected queen - continued 	By Prof. Dave Cushman 

COMPOUND EYES OF HONEYBEES MAY BE A FACTOR IN DETERMINING 
THE TIME REQUIRED FOR METAMORPHOSIS 
An Hypothesis 
	

JACOB KAHN 

INTRODUCTION  
The compound eye (CE) of the honeybee, as in other insects, 
is a highly developed structure. It consists of thousands of 
ommatidia. Each ommatidium (Om) functions as an optical 
unit connected to the brain. Like all neural tissues ommatidia 
arise from the ectoderm. Each unit is a complex of around 20 
cells. By the time an ommatidium reaches its final form during 
metamorphosis its cells have gone through a long series of 
differentiations. To mention just a few, some cells form the 
lens, others develop into pigment cells, a third group develops 
into light sensitive retinal cells from which the nerve fibre 
connects to the optic lobe of the brain. 
The above description may not do justice to the complexity of 
the compound eye, but at least it illustrates the variety of 
processes involved in its growth to maturity. 

THE HYPOTHESIS  
In the honeybee we distinguish between the male and two 
castes of females, the queen and worker bee. Of the three the 
male has the longest metamorphosis (24 days) and the 
largest compound eyes; the queen with the shortest 
metamorphosis (16 days) has the smallest compound eyes. 
This correlation between the size of compound eyes and the 
duration of metamorphosis may not be fortuitous. The shorter 
time required for the development of the worker and queen, 
when compared with the male, may be due to the smaller size 
of their compound eyes. In order to test this hypothesis we 
require two sets of data, 1) the size of compound eyes, and 2) 
the time of onset of CE formation during metamorphosis. The 
data we have are rough estimates only. Enough to formulate 
a hypothesis but not enough for rigorously testing it. 
According to Dade [1] the male compound eye consists of 
8600 ommatidia, the worker has about 6900 ommatidia in 
each eye; no figures are given for the queen. 

I found no precise information on the chronology and time 
scale of CE formation. According to Snodgrass [2] the 

A LARVA HATCHES 
B CHANGE IN GROWTH RATE 
C PREDICTED ONSET OF CE 

DIFFERENTIATION 
D ADULT EMERGING 
E (D-C)+1 observed 

(D-C)+1 predicted 
F E/D 

G NUMBER OF OMMATIDIA OBSERVED 8600 
H NUMBER OF OMMATIDIA PREDICTED 

development of ommatidia is still incomplete in the young 
pupa, (although externally the eye looks well formed). 
For the purpose of this communication, the time of onset of 

this process is predicted as follows: Morse and Hooper [3] set 
out in a diagrammatic table the changes occurring daily in the 
developing larvae and pupae of each caste. The larvae of all 
three castes hatch after three days incubation. Male and 
worker larvae grow at similar rates until day seven. It is from 
then on that differences become apparent to the naked eye. 
Around this time we find a slowing down of the larvae's 
growth rates in preparation of pupation, and differentiation 
into the adult insect. I extrapolate that day eight is the 
starting point of compound eye formation in male and worker 
bees, day seven for the developing queen. 
The hypothesis can now be formulated: 
Assuming that the above data are the best available, by 
simple arithmetic it follows that it takes 17 days, 14 days, 10 
days for male, worker, and queen respectively to complete the 
maturation of their CEs this also being the point when the 
mature insect emerges from its pupa. (Table-1-). 

The hypothesis can be tested using a Poisson distribution in 
continuous time. 
I define the end point of one developing ommatidium to the 
end point of the next as the random intervals of the 
distribution model (random because the time interval can 
vary, depending for example on the length of nerve from Om 
to the optic lobe of the brain. 

This is the same as measuring the period of ommatidium 
development plus a possible random interval before the start 
of the next one, it does not exclude the probability of more 
than one ommatidium developing at the same time. But it 
excludes more than one ommatidium finishing its 
development at any one time. 

- 
M W Q 
3 3 3 
5 5 5 

8 8 7 
24 21 16 
17 14 10 
17.46 
2/3 2/3 
(+0.04) (-0.04) 
6900 

4925 

Dave Cushman... G8MZY 

TABLE - 1 

(days) 
(days) 

(days) 
(days) 
(days) 
(days) 
2/3 
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COMPOUND EYES OF HONEYBEES MAY BE A FACTOR IN DETERMINING 
THE TIME REQUIRED FOR METAMORPHOSIS 

By Jacob Kahn 
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OF BEEKEEPING 	by Bill Collins 

Continued from page 23 

For the rest of my calculations two moments of the above 
distribution are of interest: 
1) Rate of development; (RD); 
2) Mean (M) = 1/RD. I will use data from the worker bee as 
the basis for calculation: 
RD=6900/20160=0.342 interval per minute; M= 1/RD = 
2.924 minutes per interval; each interval contains one 
ommatidium. 
If there is any justification for the hypothesis we should be 
able to predict the time needed for 8600 ommatidia to 
develop in the compound eye of the drone: 8600x2.924 = 
25146.4 minutes/1440 = 17.463 days. 

DISCUSSION  
The above result of 17.463 days although higher than the 17 
days expected is nevertheless close enough to justify further 
investigation. We need more accurate figures for CE data 
including the number of ommatidia and closer timing of 
metamorphosis. If such studies bring the observed and 
expected data closer then there are no good reasons for 
rejecting the hypothesis. If however the observed and 
expected data drift further apart we may have good reasons 
for rejecting this hypothsis. In the words of R.A.Fisher: 
An hypothesis is never proved or established, but is possibly 

disproved, in the course of experimentation [4]. 

The above hypothesis is of this nature, it can be 
disproved by further experimentation. 

Time in metamorphosis is the only datum we have for the 
queen; using the above RD I would predict the number of 
ommatidia in the queen's CE to be approximately 0.342 x 
14400 = 4925 to four significant figures. 

Another relationship arising from the above data are the ratios 
between the estimated time of compound eye development 
and the whole duration of metamorphosis. These values 
expressed in days are as follows, 

Male 17/24 =0.7083 =2/3 approx., 
Worker 14/21 =0.6667 =2/3, 
Queen 10/16 =0.6250 =2/3 approx. 

[(17/24)-(14/21)= +.0416; (14/21)-(10/16)= -.0417 ] 

With the above values in mind the hypothesis can now be 
restated as follows: 

(A) The time allowed for compound eye formation in the 
honeybee is proportional (about 2/3) to the total 
duration of metamorphosis. 

(B) The size of the compound eye is proportional to 
the length of time in development. The male with 
the longest metamorphosis has the largest 
compound eyes; the queen with the shortest 
metamorphosis has the smallest compound eyes 
of the species. 

Finally it needs to be said that honeybees may not be unique 
among insects with respect to time required for CE 

development. 
Dragonflies are a group of insects with some of the largest 
Compound Eyes and taking a long time from egg to mature 
adult, usually measured in months or years rather than days. 

SUMMARY: The drone, which has the longest metamorphosis, 
also has the largest compound eyes of the species. 

The hypothesis described in this communication can 
be tested and the tests can disprove it. There are at least 
three possible ways to do this: 
(I) Establishing more accurately the number of ommatidia 

for each of the three castes. 
(II) Discovering the point of onset of compound eye 
formation, and establishing accurately the total period of 
metamorphosis. 
(III) Experiments have shown that application of excess 
juvenile hormone on young female larvae resulted in queen 
formation [5]. It would be interesting to extend such 
experiments to include male larvae and to study the effect on 
CE formation in both sexes. 
Even if the hypothesis is disproved much will have been 
learned, not least in manipulating the metamorphosis of 
honeybees. 
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Rape growing is now so widespread that there can be very 
few bees in the county that are deprived of its copious flow of 
nectar and abundant pollen — sometimes, with the advent of 
spring sown rape, it is available for over two months. And, of 
course, we have all had to learn to cope with Varroa jacob-
soni. 

I have had the good fortune to be helped immeasurably in my 
beekeeping by two excellent County Bee Advisors — George 

Somerville and 
Adrian Waring- and 
to study under them 
to obtain my BBKA 
Senior Certificate. 
Other beekeepers 
helped me a lot in 
my early days, and it 
is the realisation of 
how much less suc-
cessful I would have 

been without this help, and how much enjoyment I have had 
from my beekeeping because of it, that I now gladly help oth- 
ers where I can. I have particularly enjoyed running the local 
Beginners course for the last 10 years and for the last few 
winters lecturing on the first four modules of the BBKA sylla- 
bus. 

Finally, let me urge all beekeepers to look critically at their 
bees and their beekeeping methods and then try to improve 
them. Study bees as much as you can, because the more you 
know about bees the more you will enjoy your beekeeping, 
and the more successful you will be in improving your bees. 
And encourage as many people to take up the craft as you 
can. 

I have enjoyed my beekeeping and I hope to continue to do 
so for a few more years yet! 

Bad Temper another tale to tell. 

David Allen 

Having my apiary site on another's land I am very aware that 
bees that attack at the rumble of a mowing or cultivating 
machine do not make me welcome. 

This year I tried to keep one such hive going until I could re-
queen it. I obtained some queens, made up nuts and got 
them accepted and laying well. When they had built up to five 
frames I felt confident that the time was right to deal with the 
nasty colony. 

I duly steeled my self, got plenty of smoke going, found the  

queen and killed her. That would tone down the nastiness, so 
I thought; 7 days later I broke down the emergency queen 
cells and left them a further 24 hours. 

I set up to unite the 5-frame nuc over paper over a queen 
excluder. 

Two days later I opened up the hive, immediate nastiness was 
still apparent and to my horror all the bees in the nuc 
including the queen had been killed. Examination of the nuc 
combs also showed that the eggs, larvae and most of the 
capped cells had been cleared. 

In the end petrol was the only answer but the experience of 
such continuing nasty temper after de-queening, will stay with 
me for a long time. 

Study bees as much as 
you can, because the 
more you know about 
bees the more you will 
enjoy your beekeeping ... 
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