
Bee Improvement • Winter 2001 
and conservation 

f 3.50 Number 8 

OFORMEgn1 ha4TdIR5 

r =edong km on o 2FE5N OC  
RFoR MAIN 	guiCo meng 

1© ]roo o - a NoWaq gan ft mEV 

DM MIRROR 

5111128W COXV 

ROMO ROMOR Mfth@VIRI  

D lan Pritcherd 

Bob  eeds 



Instrumental insemination 
Susan Cobey 

Difficulty finding the queen? 
Gordon Hartshorn 

Making late nuts 
Don Hannon 

An aid to the preservation of strains of honey bees 
John Atkinson 

BIBBA news 

Bee improvement and conservation? 
Jo Widdicombe 

Galtee Bee Breeding Group 
Michael Mac Giolla Coda 

Sociality and eusociality in insects 
Francis L. W. Ratnieks 

Breeding bees on a small scale 
Dorian Pritchard 

First faltering steps in queen rearing 
Claire Chavesse 

Honey production 
D.H. Ferguson-Thomas 

Foul brood – a biological cure on its way? 
Bob Needs 

Cover photograph — © Angus Stokes 
Apis mellifera mellifera cpllecting pollen 

from male holly 

Bee Improvement and Bee Breeders' Association 
Founded in 1964 for the conservation, restoration, study, selection and improveme nt 

of native and near native bees of Britain and Ireland. 
Registered charity No.273827 

Honorary Secretary: David Allen, 75 Newhall Road, Sandall, Doncaster, South Yorkshire DN3 1QQ 
e-mail secretary@bibba.com Tel: 01302 885813 

Membership Secretary: Brian Dennis, 50 Station Road, Cogenhoe, Northants NN7 1LU 
e-mail membership@bibba.com Tel: 01604-890117 

Treasurer: Lester Wickham, 31 Woodhead Road, Holmfirth Huddersfield, West Yorks. 
e-mail treasurer@bibba.com Tel: 01484 683778 

Breeding Groups Secretary : Albert Knight, 11 Thomson Drive, Codnor, Ripley, Derbyshire DE5 9RU 
e-mail groups@bibba.com Tel: 01773 745287 Fax : 01773 570461 

Postal Book Sales: Alan Hinchley, Meadow Croft Apiaries, 2 Birchwood Road, Alfreton, Derbys. DE55 7HB 
e-mail booksales@bibba.com Tel: 01773 832086 

Bee Improvement magazine scientific advisor : Dr Francis Ratnieks, University of Sheffield, Department of Animal and Plant Sciences, 
Western Bank, Sheffield S10 2TN tel: 0114 2220070 e-mail: F.Ratnieks@sheffeld.ac.uk website: www.shef.ac.uk/»taplab/ 

Editorial 
Hello and Happy New 
Year for 2001 

My niece is an editor of 
an international womens' 
magazine and she 
assures me that nobody 
reads editorials. Well, I 
assume nobody reads 
this editorial because it is 
very rare that I receive a 
letter or email. Perhaps it 
is because there is little 
contentious stuff to moan 
about in this bee 
magazine, especially in 
the editorial. 

The ethos of this 
magazine is to help make 
possible, improvements 
in native bees and 
beekeeping by 
communicating ideas, old 
and new, tried and 
untried, to others with 
the common interest. 

The process of 
exchanging information 
has been speeded up by 
the Internet. Several 
internet mail lists exist. 
Here, daily messages are 
exchanged between 
thousands of beekeepers 
about hundreds of 
beekeeping topics. Both 
methods of exchanging 
information need 
communication in the 
form of the written word. 
That is where you leap in 
to action ... 

One thing that happens 
every year to all of us — 
we have opportunity to 
make beekeeping 
resolutions for the new 
beekeeping year. Well, 
make just two resolutions 
to give a little of the joy 
of your beekeeping back 
to BIBBA: 
... contribute a small item 
from your experience for 
publication in B.I. and 

... enrol a new member 
into BIBBA. Perhaps even 
give a gift subscription to 
a young beekeeper? 

Subscriptions 
Yes, the year has rolled 
by and it is time to pay 
the subs again (£15 UK) 
There was a time when 
membership subscriptions 
were used mainly to 
support the activities of 
BIBBA , with occasional 
photocopied newsletters 
and one issue per year of 
Bee Breeder as a bonus. 
The tables are turned. 
Now members expect a 
magazine and extra funds 
have to raised by the 
committee to support 
BIBBA activities to 
protect native bees. So 
please send your subs 
and donations in right 
away, if you haven't 
already done so. This 
magazine is the first of 
your subscription for 
2001. 

This issue 
Again, Bee Improvement 
is bigger than usual. We 
budgeted for 24 pages 
but this issue and the 
previous have been a 
bonus 32 pp. 

Thank you to all 
contributors who give so 
generously of their free 
time, without reward. We 
have some new 
contributors. Albert 
Knight has been using his 
knowledge and contacts 
to generate new 
contributors and the 
fruits of his labour are 
here for everybody to 
benefit. You wanted 
more from the ground 
floor beekeepers and 
here it is. Some of the 
articles are 'out of 
season' but who cares? 

Next issue 
We are needing articles 
for the next issue in April 
so get in touch about 
your ideas. 

Two articles from Jacob 
Kahn have bee held over 
until next issue. Jacob's 
mathematical skills are 
used to question the 
validity of cell size 
calculations and he has a 
novel idea about eye 
development in honey 
bee castes. 

We are always short of 
photographs for every 
issue—where are the 
BIBBA photographers 
hiding? 

New members 
Welcome to BIBBA—we 
appreciate your interest 
and look forward to 
hearing from you. 

Instrumental 
insemination 
A series of articles starts 
in this issue. Susan 
Cobey of Ohio University 
has generously agreed to 
write for us. Several 
members are moving into 
this advanced method of 
bee breeding. The 
Galtee Group are very 
experienced. The 
forthcoming articles will 
be a valuable resource 
for some members. 

www.bibba.com 
Further improvements 
have been made to the 
web site. More to come, 
suggestions are always 
welcome so get online 
and email me. 

Breeding Groups 
Albert has mailed his 
January Newsletter to 
Group members. This is 
really taking off—if you 
want to get ready for 

group activity in the 
summer then talk to 
Albert. 

Committee 
Every year there are 
vacancies on the 
committee for persons 
willing to work for BIBBA. 
Of course you don't have 
to be a committee 
member to do some work 
for BIBBA. Many 
members work tirelessly 
for the aims. The 
committee has come up 
with many ideas in the 
past that have just faded, 
simply because there are 
not enough active 
members to do the jobs. 
Talk to anyone listed on 
the opposite page if you 
are interested. The 
number of meetings of 
the main committee has 
been reduced from four 
to only two per year. 

2001 
Watch your colonies for 
signs of starvation and 
enjoy the rest of the 
winter! 

Angus Stokes 
Editor Bee Improvement 
The Old Manse 
Great Hucklow 
Buxton 
Derbyshire SK17 8RF 
United Kingdom 

Tel: 01298 871262 
Fax: 01298 872823 
editor@bibba.com 
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First article of a series on instrumental insemination 
Susan Cobey Instrumental insemination 

a tool for selective breeding of honey bees 

The technique of instrumental insemination has given 
the research scientist the ability to explore honey bee 
genetics. It is also an essential tool for stock 
improvement for the beekeeper. Because honey bee 
queens multiple mate in flight, the mating process is 
random and difficult to control. Without control of 
mating, gains in selective breeding are not possible or 
enduring. 

Considering the current challenges faced by 
beekeepers, the need to focus on sustainable solutions 
through selective breeding is becoming increasingly 
important. The routine use of chemicals in colonies 
poses increasing dangers. Honey bees diseases and 
parasitic mites are developing resistance to our arsenal 
of chemical controls as a result of routine treatment of 
colonies. The chemicals used are becoming more toxic 
and being used in higher concentrations. 

Stock improvement will not provide the immediate and 
convenient remedy of chemical treatments. It will also 
not be an easy goal to work toward. But, it will offer a 
safe and sustainable solution, as well as the enjoyment 
of increased productivity and uniformity of healthy 
colonies. An essential tool in this effort is instrumental 
insemination. 

The technique of instrumental insemination has been 
perfected to provide a high rate of success, equaling 
that of naturally mated queens. There are a variety of 
choices in technique and equipment design to satisfy 
personal preferences. To recognize the capability we 
have today, a brief review of its development is 
presented here. 

It is a fascinating history full of frustration and doubt. 
The persistence and determination of the founders of 
this technique provided the path to the capabilities we 
have today. The early attempts to control honey bee 
mating were numerous and full of sporad is claims that 
could not be verified or repeated. Early misconceptions 
about the mating process and a lack of understanding 
of basic bee biology and genetics created major 
stumbling blocks. 

The first recorded attempts to control mating date back 
into the early 1700's. At the time, queens and drones 
were thought to mate inside the hive at frequent 
intervals. Others thought that the eggs were fertilized 
by drones inside the hive, after being laid by the 
queen. Attempts of fertilization were made by painting 
eggs and various stages of the developing queen with 
fresh semen. These attempts were frustratingly, 
unsuccessful. 

By the late 1700's the exciting discovery that queens 
mate outside the hive was confirmed. This led to 

numerous attempts over the next fifty years to confine 
mating to various enclosures and a variety of flight 
chambers. The trials and methods of confined mating 
were numerous and diverse. Boxes of various sizes and 
shapes, glass jars and sugar barrels were used to 
confine the bees. Flight chambers were built of muslin, 
mosquito netting and wire cloth. Some had roofs made 
of glass, others shaded and one was reported to have 
an adjustable ceiling. Large greenhouses were used, 
though again, without success. 

Some experimenters attempted to restrict the flight 
range of queens by tethering. Again, success was 
elusive. Though some claimed to have mated queens in 
confinement, their methods were not repeatable and 
the rewards offered to encourage them remained 
unclaimed. 

This frustration led researchers to explore the 
mechanical transfer of semen. It wasn't until 100 years 
later that this approach was taken seriously and 
perfected. The technique instrumental insemination was 
first performed and demonstrated by Dr. Lloyd Watson 
in 1926. The virgin queen was stabilized on a wooden 
block by a silk thread. Semen was injected using a 
handmade glass syringe, under a microscope. There 
were still many unanswered questions to explore and 
refinements in the technique to be worked out. The 
foundation had finally been laid and this work 
stimulated others. 

Queens were inseminated with semen from only one 
drone, as the multiple mating habits of the queen was 
still unknown and semen injection was very inefficient. 
These inseminated queens were slow to begin egg 
laying and produced only a small proportion of fertile 
eggs, often turning into drone layers or were quickly 
superseded. 

Dr. Harry Laidlaw described the valve fold, a structure 
of tissue blocking the passage of semen i nto the oviduct 
of the queen. Laidlaw saw the need to bypass the valve 
fold and designed a sting hook to solve the problem. 
This was a major breakthrough in perfecting the 
technique. 

It soon became evident in the 1940's that semen from 
several drones was necessary for a complete 
insemination. Numerous observations of multiple mating 
flights were being reported. As a consequence, an 
increase in the semen dosage was given during 
inseminations and greatly improved queen 
performance. 

The early inseminations were preformed on fully 
conscious queens. The need to stabilise queens during 
the procedure was evident. Ether was initially used to 

anaesthetise the queen but caused detrimental effects. 
The use of carbon dioxide solved this problem and had 
another beneficial effect. Two treatments of carbon 
dioxide were found to stimulate egg production. Before 
this discovery, inseminated queens would not begin egg 
laying for several weeks. This was another major 
improvement in the technique of instrumental 
insemination. 

In search of more practical methods of instrumental 
insemination, techniques were modified and 
improvements in instrument designs were made. A 
holding tube eased the handling of queens during the 
procedure. Creative syringe designs, such as the one 
fashioned from a mechanical pencil with a glass drawn 
tip was an improvement and stimulated other new 
innovations. A pair of hand held forceps to open the 
queen's vaginal chamber were replaced by hooks or a 
wire clip. The holding tube, syringe and hooks and 
manipulators were mounted on a stage which fit under 
the microscope. This became the insemination 
instrument. 

The early glass tips used for insemination were too 
large, making it difficult to inject semen past the valve 
fold. Dr. Otto Mackensen drew out the tip, reducing its 
size to allow entry into the median oviduct. Dr. Roberts 
designed a syringe with a removable plastic tip wh ich 
was more durable. The syringe was further improved by 
Mackensen, with a liquid plunger controlled by a rubber 
diaphragm, enabling semen to be taken up and 
expelled. A CO2  tube was attached to the queen holder 
creating an anesthetization chamber. 

Drs. Mackensen , Roberts, Watson and Laidlaw in the 
United States and Drs. Ruttner, Schneider and Fresnaye 
in Europe continued to make improvements in the 
instruments enabling a practical method of controlled 
breeding by the 1950s. These first prototype 
instruments, recognised worldwide, are the foundation 
of several modern instruments on the market today. 
The basic design has been copied, modified and 
improved. As a result of the improvements over the last 
50 years, the procedure is much easier to learn, to 
perform and offers a high rate of success. 

The following articles in this series will discuss 
insemination techniques and instrument choices. 

Editors note: 

Susan Cobey has generously offered to write a series of 
articles for BIBBA to encourage and give practical advice to 
readers of Bee Improvement. 

Her experience in instrumental insemination covers 20 years 
as a professional beekeeper and consultant, technician, 
commercial queen breeder, video maker and lecturer. 

Since 1982 she has been involved in a bee breeding 
consulting service, instrumental insemination training & 
custom insemination service, production and the distribution 
of specialized honey bee insemination equipment. 

For 10 years she has been Staff Apiarist at Ohio State 
University, Columbus, USA where she takes responsibility for 
coordination and technical support of research projects 
related to bee genetics, bee behavior and n on-chemical 
controls of parasitic mites. She also coordinates the New 
World Carniolan Closed Population Breeding & Stock 
Maintenance Program. Instructs classes, presents seminars, 
workshops and presentations on queen rearing, instrumental 
insemination, bee breeding and bee related topics. 

As some BIBBA groups are already learning and using 
instrumental insemination in their Apis mellifera mellifera 
breeding programmes, this series of articles will be a valuable 
contribution to their knowledge. 

Every year around June, Susan Cobey runs 
insemination courses in Ohio USA for both beginners 
and advanced technicians of the technique, in 
separate classes If you are interested in attending 
then contact her directly. Her video on insemination 
is available from Northern Bee Books. 

Questions and comments can be addressed via e-mail 
to cobey.1@osu.edu 

Susan Cobey 
Ohio State University 
1735 Neil Ave. 
Columbus, Ohio 43210 USA 
cobey.1@osu.edu 
http://iris.biosci.ohio-state.edu/honeybee/breeding 
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WING MORPHOMETRY SOFTWARE UPDATE 
The anticipated software for wing morphometry, described in the previous issue of Bee Improveme nt No 7 is almost complete 
and tested. The text is being translated into English and it is expected that it will be made availa ble to BIBBA members before 
the summer season. Users will need a 35mm film scanner to utilise the computer software. Glass sli des with 15 wings will be 
prepared by the standard methods. The next issue of Bee Improvement No 9 will include a review of the software and how to 
obtain it. 
The basic tools and explanation of essential morphometry techniques are detailed in "Breeding Te chniques and Selection for 
Breeding of the Honeybee" (£5.50 inc p&p) , also"Breeding Better Bees using simple methods" (£4.00 i ncluding p&p) both 
published by BIBBA and available from Postal Sales (see p3) 

Dr David Chesmore, FRES, MIAgrE 
School of Engineering, Faculty of Science, University of Hull, Hull, HU6 7RX England 
Tel: +1482 465062 Fax: +1482 466664 

e.d.chesmore@eng.hull.ac.uk 

Gordon Hartshorn 

Having been a bee inspector in two different counties and met 
hundreds of beekeepers, and looked at thousands of colonies, 
one thing stands out. The number of beekeepers who raise 
their own queens, other than making increases when they find 
swarm cells in their hives, or collect swarms, are very few 
indeed. 

I am of the opinion that about 2% of beekeepers raise queens 
by selection and using methods such as grafting, Snelgrove 
boards or the use of the Jenter system. I discussed my 
thoughts with another bee inspector who thought the figure 
was even as low as 1%. These low percentages occur 
because most queen raising manipulations inc lude finding the 
queen, and this is the biggest problem faced by new 
beekeepers. It takes a few seasons to develop the skill of 
finding the queen on a routine inspection. Even after 30 years 
they sometimes remain elusive! 

So few beekeepers don't give much thought to raising queens. 
After about 5 years of keeping bees they either buy in queens 
(often imported) or they make increase by using swarm cells 
from one of their colonies that is about to swarm. Their 
beekeeping does not develop and selective queen ra ising does 
not progress. 

For beekeepers that can't find the queen they should try using 
the Wilson Board. Wilson was a beekeeper who developed the 
system in the 1950s. 

It allows beekeepers to select one of their colonies that has 
characteristics they wish to develop, and raise a queen from it 
without having to find the queen. If you can't find the queen, 
try the Wilson Board, it's the best card in the pack! 

Framed both sides 

QUEEN REARING USING THE WILSON BOARD 

The Wilson Board is a sheet of exterior plywood, the same 
dimensions as the brood box, i.e. National 181/8" x 181/8", into 
which a hole is cut to allow warmth and colony odour to pass 
between the boxes, but without allowing the bees tongue to 
tongue contact. To achieve this both sides of the hole are 
covered with perforated zinc or wire gauze with a t least eight 
wires to the inch ( 1/8" gaps). A small entrance of about 3/4" -1 
" maximum is made in one of the sides. [ Whenever producing 
split boards (as previously described) or if I was making the 
Wilson Board I would use at least %s" square timber for the 
framing as this allows for some of the comb that is always 
built along the bottom bars of the frame, even then it may be 
necessary to cut some of this comb off before use.] 

A normal crown board can easily be adapted for the purpose 
by cutting the entrance on one side and covering both feed 
holes with the mesh - remember on both sides. (see drawing 
Fig.1) 

AFTER TWO HOURS. 

Reverse the situation, that 
is place the Brood Box 'B' on 
the floor AFand 'A' above, 
Fig. 3, but this time with the 
Wilson Board between 
them, the entrance facing 
the opposite direction to the 
normal floor. 

The flying bees from Brood 
Box 'A' leave from the 
entrance of the Wilson 
Board and return to the 
original entrance below, 
now a queenless colony. 
This brood box will soon 
contain bees of all ages, the 
young to prepare and 
develop a young larva into a 
new queen and the older 
flying bees to continue to 
forage for the colony. 

USE OF THE BOARD. 

In the spring, when drones are present, take from Brood Box 
'A' the following having first shaken or brushed b ack all the 
bees into the brood box. 

• 2 frames of eggs and unsealed brood 

• 2 frames of sealed brood 

• 2 frames of food and po llen. 

The removed frames are placed into an empty brood box, 'B', 
and the spare space filled with preferably drawn comb, or 
alternatively frames of founda tion. 

Replace frames removed from Brood Box' A' with preferably, 
yet again drawn comb, or alterna tively frames of foundation. 

Place queen excluder on top of Brood Box' A' and onto this 
place Brood Box 'B', and leave for two h ours. During this time 
the nurse bees from the lower box will pass through the 
queen excluder to continue to nurture the develop ing brood in 
the box above. 

LEAVE FOR 10 DAYS 

Again reverse the boxes, 
adding, over a queen 
excluder, a super if 
required to Brood Box 'A', 
then the Wilson Board and 
Brood Box 'B', see Fig. 5.. 

There will be sealed 
queen cells in Brood Box 
'B', from which a new 
queen will emerge and 
mate. 

After another 15 days 
Brood Box 'B' can be 
examined and a mated 
and laying queen should 
be present. For the 
beginner examination of 
this box should be easy as 
the majority of the older 
flying bees should be back 
in Brood Box 'A'. 

Floor and entrance 

Fig. 5 

Small entrance 
(3/4"_ 1") 

cut 
one side only 

Feed holes covered 
both sides with 
perforated zinc or wire 
mesh 

Frames with bees brushed off 
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Difficulty finding the queen? 

Fig. 1 Fig. 2A Fig. 2 
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Don Hannon 
Making late Hues 

They say its safer to introduce a queen to a nuc. BIBBA's 
queens are usually only available June -early August. 	But, 
nobody told me how difficult it is to set up a nuc after mid 
summer. Why is it? 

• More bees fly home from a made up nuc 

• It is harder to strengthen a weak nuc 

• Robbing is more likely. 

After failures I tried to find answers. 

Perhaps you can profit from my mist akes with nucs and stay 
in the clear. But please remember it is based on limited 
experience on a small scale. Also it is ongoing work, and 
subject to changes. 

1999 problems 

Before Varroa, I made up nucs to keep in the same apiary. I 
took 3 Dadant deep fra mes with bees out of a strong Jumbo 
hive. Plenty of bees, not likely to be robbed out. Easy in 
spring. This ease lulled me into a false sense of skill. 

In 1999 on the 25 and 31 July, I played safe and made up 3 
nucs for a BIBBA queen. 2 were a total disas ter, robbed out. 
The last one was weak. Not safe enough. 

Making up nucs 

To make up a nucleus at any time we must: 

1. Find frames with the right brood 

2. Get enough bees into a nuc 

3. Keep them there 

4. Strengthen a weak nuc if steps 2 -3 fail 

5. Stop robbing, better still prevent it. 

At times I have failed in all 5 steps. But I found ways that 
helped me, belt and braces methods. 

Tentative answers 

My colonies build up to their peak brood about the start of 
June, when queens go off lay. Bees emerge for the mai n flow 
in 3 weeks. 

Brood nests get smaller. There is never again the same 
amount of brood in a hive during the same season: the same 
goes for bees. On a small scale it gets harder to find frames 
with the right amount and stage of brood: the same goes for 
finding bees. 

After the flow lots of idle foragers in colonies are ready to rob 
at almost any time 

I think these are reasons why making up late nucs is difficult. 
Well it was for me. 

1. Finding frames for a nuc 

Aiming to follow Snelgrove, I made up hives w ith shallow 
frames. In these the brood nest filled more frames than in 
hives of deep frames. So after mid summer it was easier t o 

find suitable frames for a 
nuc. 
Bees are more attracted to 
stay with capped brood than 
eggs or larvae, because they 
have put more of 
themselves into brood. So I 
should choose a frame with 
some capped brood, best of 
all, emerging brood. 
I chose suitable frames. I 
shook bees off, leaving the 
queen below. Next I 
swapped them with frames 
from the top super of their 
hive. After an hour or so 
bees had returned to cover 
the brood. I gently lifted out 
the frames (with bees) one 
by one into a nuc box. 

That eased problem number 
one. 

Adding bees to a nuc 

A nuc box is smaller than a 
hive, so it needs more bees 
than those on the frames 
themselves to keep brood 
warm. Add them at the 
same time as step one. 

Ted Hooper, at the 1983 
National Honey Show, said it 
is very difficult at home to 
judge the number of bees 
making up a nuc as the old 
bees fly home, also it varies 
around the country. I raised 
4 frames of young brood 
(minus bees, again) to the 
top super of a hive. After 
about an hour, they will 
have young bees on them. 
They are more likely to stay 
in a nuc than old bees. 

One by one I shook frames 
into the nuc (I covered the 
nuc between shakes). 
Finally I closed the nuc. 

Unluckily it was easy for 
some bees to fly out as I 
shook in another frame. I 
didn't jar down bees in the 
nuc before adding the next 
frame of bees, as that would 
disturb the nuc too much. 

It takes practice to get  

enough bees in. 

Problem number two 
solved, perhaps? 

3. Making bees stay 

Now I had lots of bees in my 
nuc. But will they stay. 

Before the summer peak, 
colonies were full of young 
bees. Put in a nuc on the 
same site with the entrance 
open and enough may sta y 
put and not fly home. Later 
in the season with more old 
bees not nearly enough 
stayed for me. How do I kid 
the bees to forget their old 
home site. 

William Hamilton 5  pp146-7 
wrote from Yorkshire, 
confine the bees for 2-3 
days. Next time I did, with 
enough ventilation for down 
south. Since then advice on 
mini nucs has caught up 
with him. In 2000 England 
was so cold, wet and 
gloomy I didn't need a 
cellar! 

Put the nuc in place in the 
apiary late in the evening, 
then open the entrance. 
This gives the colony all 
night to adjust itself. 

Pundits suggest another 
way to kid the bees. Move 
the nuc at least 3 miles 
away. You can bring it back 
after a few weeks. But 
many of us have no out 
apiary and would you trust a 
valuable queen to thieves 
(human this time) in an out 
apiary? 

Problem three solved? But 
keep an eye on that nuc. 

Strengthening nucs with 
brood 

Even after all this clever 
stuff, failure still dogged me. 
Later in the season most 
bees are old and may die 
before many new bees will 
emerge. Not enough bees 

risks robbing. So, add more. 
How? 

In 1999 the books told me 
to add a frame of capped 
brood, preferably emerging. 
I tried it. Cappings of 
emerging brood looked 
darker, and I saw the first 
bees emerging. Choose a 
frame with brood only in its 
centre to keep it warm and 
alive, or, like me you might 
not have enough bees to 
cover the brood end to end. 

William Hamilton 5  (pp92) 
says add brood after May 
and when it's warm. Of 
course with brood minus 
bees there's no risk of 
fighting. He says by moving 
a frame of brood, there is 
more risk of moving 
diseases. Also the nuc must 
have room for the added 
frame, and have bees to 
cover it. But it's already 
short of bees, and would 
have to wait for the added 
ones to emerge - illogical. 
Better to add bees without 
brood, but not in the same 
way. 

Strengthening nucs with 
bees 

William Hamilton 5  (pp91-2) 
suggests add the bees only 
from a deep frame of brood 
to a weak colony at its 
entrance. Add two frames 
worth if they can be spared, 
say from two colonies. 
Smoke the colonies 
beforehand and they will not 
fight. It is best done near 
midday in flying hours, then 
old bees will go home. If 
bees are of different races 
take more care. A weak nuc 
is a weak colony of course. 
He says of don't add the 
queen too! 

So in a strong colony I 
raised frames of young 
larvae... well you got that 
picture above. The next bit 
differs. 

Whilst bees were flying 
freely I put a hiving board in 
front of the nuc entrance 
and brushed the bees off 
frames of young brood onto 
the board, without smoking 
as it's a nuc. Brush this 
time, don't shake as that 
drops new nectar onto the 
board. Nectar or honey lying 
about attracts robbers. We'll 
deal with their little capers 
shortly ... 

The old bees very soon fly 
home, alight on the front of 
their hive and a few start 
fanning. Most younger bees 
see the nuc entrance and 
walk in. Being young they 
respect their elders and are 
accepted. But the very 
youngest grey furry bees 
haven't a clue. They have 
never left a hive and don't 
know what an entrance 
looks like. It's no good 
shouting "It's behind you". I 
had to lift them up and 
virtually push them in! Else 
they wandered off. Sadly, 
loss of these young grey 
furry bees was a proportion 
of bees brushed onto 
boards. 

A wider entrance (100 mm 
instead of 12) was more 
obvious to the bees, they 
went in sooner and quicker. 
I tried a little smoke to urge 
them in, but it was almost 
more trouble that it was 
worth. A few bees fanned at 
the nuc entrance, but not 
many. 

Adding more bees, how 
often? 

William Hamilton said 'add 
bees once a week from mid 
May for 5 weeks'. I did once 
a day for 12 days, mixing 
bees from three colonies ( 3 
are supposed to be less 
likely to fight). I took frames 
alternately from the 3 
colonies to reduce the 
chances of any fighting. I 
saw none, but I chose 

calmer colonies to get bees from. 

Top up if a nuc has enough bees. Count with Jeffree's 1951 
photos as a guide. They are handy i n learning how many 
bees/brood are on different frames, BS ones. Steven Martin 
issued copies when researching Varroa. I took pho tos of the 
bees walking in and those that went home. I counted the 
bees on both. 460 went in and 230 went home. That was the 
best. Sometimes I estimated only 60 went in. 

I took bees from 3 hives for 3 nucs. I brushed frames from 
the same hives several days running. Gradually more bees 
flew back, and fewer bees entered a nuc. Also the two weaker 
hives had fewer bees in their top bo xes. At first I thought 
maybe I had already taken most of the young bees from the 
hives. But of course on the frames raised up, eggs and larvae 
were all capped within 9 days. So I had to swap them with 
more frames of young brood without bees to get young b ees 
for the rest of the 12 days. 

I checked, but no queen cells were raised in the raised 
frames, even when above 4 supers. In s pring they would 
probably have raised 1 or 2 cells. 

I thought of it too late, but I could have added bees to a nuc 
this way when setting it up from scratch. Of course more of 
the bees added to the nuc would have been young ones then. 
They would live longer. Problem four solved. 

Prevent robbing 

Books warn that strong colonies and wasps will rob weaker 
colonies and nucs given half a chance. The later it gets in the 
flying season the more likely robbers are to be about, with 
wasps appearing in September too. A few years ago European 
wasps appeared for about ten days at the start of August, 
they cut short one breeder's mating in Apidea s. What to do? 

In the UK pundits say pile up some grass over the entrance to 
confuse robbers. In a day or so everything is suppo sed to be 
back to normal. That's panic and not 'bee -prepared scout' 
stuff. Perhaps I should have been a scout for longer. 

At BIBBA's Sheffield conference 1999 I asked Steve Taber 
about his version of an anti -robbing entrance9  (pps 43-45). I 
had not seen it used or referred to in the UK. I must get out 
and about more! It was originally devised by Laidlaw ' (pp98). 
Frenchman Gilles Fert4  (pp64) shows a drawing of one. 

Stopping Robbing - My trial 

I chose Steve's design as he has the inner entrance to the nu c 
higher than the external entrance. Warm air from inside the 
nuc probably rises as it comes out, so I think this is the right 
way round. 

The diagram here on p11 shows the parts of mine in 3 stages 
and finally outside. It is 152 mm square. I used 9 mm thi ck 
WBP plywood, metal Varroa mesh and thin aluminium sheet. I 
expect it would work if I swapped over the design left to right. 

Steve Taber has another example using a square piece of 
plywood with a circular hole. He uses 18 mm thick plywood 
for hives. Steve said he puts an extra ventilation hole covered 

9 © 2001 Bee Improvement is a publication of the Bee Improvement and Bee Breeders' Association 8 © 2001 Bee Improvement is a publication of the Bee Improvement and Bee Breeders' Association 



Conclusions 

The good news is that, all is not lost if you 
find a nuc has fewer bees than it needs, or if 
robbers attack. But be prepared for those 
robbers. In 2000 I was lucky I had few wasps 
about, 2001 could be worse. 

Some of my explanation is speculation, if 
you know more let's hear it and learn. 
Perhaps scent... ? 

I tried one design of anti robber screen with 
Hampshire mongrel bees in Southern 
England. Encouraging, but not proof that it 
will work in different weather with different 
bees. I hope my tribulations help a little in 
making up late nucs. 

metal sheet 
bee proof metal mesh 

Three parts of entrance 
this distance must not be too short 

Assembled view 	
NTS 

bees' 
path 
to their 
entrance 

9 mm plywood 

Anti Robbing Entrance 
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with mesh away from the 
entrance, see his photo 9 
(p45). It looks about 150 
mm away from the 
entrance. He said the 
entrance can be on the front 
or side of a nuc, (ie cold or 
warm way frame positions). 
Steve said you can leave 
these entrances on, and I 
did. My nucs have another 
entrance for adding bees, 
hidden around the corner of 
the nuc. This one is 
normally closed. 

A lot of robbing is 'silent', 
unseen by beekeepers. 
Before adding the anti-
robbing to one nuc it was 
taking three times as much 
syrup as another. No 
fighting, just a busy 
entrance. After, it was much 
nearer the same amount of 
syrup. You can see the 
robbers piled up over the 
mesh in the photo opposite; 
they stayed there during 
flying hours for about a 
week, then most gave up. 

Later it was more like the 
numbers shown in Steve's 
book, or fewer. I watched a 
wasp go in part way and 
think better of it. Bees from 
the nuc itself seemed to 
come and go with little 
hindrance, after they had 
learnt the way. They don't 
have to run the gauntlet. 
They took off near the left 
hand side, but spiralled in 
over a larger area and 
scurried in. Robbers didn't 
seem to cotton on, weeks 
later no robbing was 
obvious. 

Thurber10 suggests that if, 
by accident, we leave some 
robbers inside the nuc, they 
may discover how to get 
out, and how to get in. Then 
they might continue 
robbing. He works his nucs 
only in the rain, late dusk or 
at night using a lamp with a 
red lens (bees can't see 
red). I don't know if he's 
right. 

Problem five solved! Well I 
shall see in 2001. 

Why black? 

How does this anti robbing 
entrance work? I have not 
found a full explanation. 
Let's guess. 

Clive de Bruynl (pp 91) says 
a tunnel or wire mesh 
disguises or obscures a 
passage, and can be a great 
advantage. I think Steve's 
entrance disguises whe re 
nuc bees go in and diverts 
robbers to where they can 
see the entrance, but can't 
get in. 

Allen Latham 8 (p67) says 
bees head for black. For 
example the pupils of your 
eyes, mouth (if open), 
nostrils, and ears. He says if 
you put bees loose in an 
attic, a few fly to the light, 
most crawl towards the 
darkest place. They hope it 
is their nest entrance. And 
we are advised to hive a 
swarm in a box, which is 
dark inside. 

I found that a wider nuc 
entrance was more obvious 
to the bees; they went in 
sooner and quicker. Also 
when I brushed bees in 
front of a nuc with a small 
entrance near a dark hedge, 
they started off by heading 
for the hedge, larger more 
obvious darkness. Is pitch 
blackness a clue? It's 
plausible. Let's see where it 
takes us. 

A few robbers looked 
around top, bottom and left 
hand side. But they could 
only 'see' the black hole into 
the nest through the mesh, 
so they tried to get through 
the mesh, ignoring the real 
way in. 

I imagine a robber (wasp or 
bee) looks in at the left of 
the anti robbing entrance, 
can see a day lit area as 
well as some guards milling 
about and backs off. That 
robber cannot see the actual 
dark entrance itself, because 
it's at right angles to the 
surface of the nuc. 

Guards under the mesh 
scurry around a bit as 
though worried. They stay 
nearer the nuc entrance, not 
the left hand side. To them 
the gap in the wood to the 
left hand side is not their 
entrance; it's just on the 
way to it. 

I think the area under the 
uncovered mesh must be 
day lit. The mesh must be 
big enough so that it is 
never covered by so many 
robbers that it becomes dark 
under the mesh. Size is 
more a matter of beekeeper 
judgement than science. 
Steve stressed it must not 
be small. 

The width of the metal 
sheet is a third of the whole 
entrance. Few robbers went 
on it. I think it 'disconnects' 
where nuc bees go in from 
the mesh where robbers 
congregate, so that fewer 
robbers go to the left hand 
side and peer in. 

Tunnel entrances 

Several UK beekeepers have 
described these. Ted 
Hooper6 (p250) shows a 
tunnel entrance. He says it 
is liable to become blocked 
in winter, needing raking 
out or additional ventilation 
in a nuc. 

J.S. Crundwell 2 showed a 
tunnel entrance. Robin 
Dartington 3 writes '[it] is a 
vital feature of his [long] 
hive'. I believe they are 
used in New Zealand, and 
the Scottish Glen hive too. 

A tunnel entrance may work 
in a similar way to an anti 
robbing entrance. The first 
three above appear to have 
a tunnel of uniform cross 
section, 100 mm long say 
and not too wide or high. 
Guards can defend in depth, 
compared with only 22 mm 
length in standard box hive 
entrances, which 
immediately open out into 
the whole nest. 

Also the path in takes a 
right angle turn upwards. I 

would expect robbers 
peering in from right outside 
would not be able see the 
pitch black real entrance. 

Curiously most nuc and m ini 
nuc designs I see have no 
more than a small entrance 
hole to prevent robbing. 

I have not tried tunnels; 
their design is more 
integrated with that of the 
hive floor or nuc. Fine for a 
new nuc/hive. But it might 
be difficult to add to an 
existing box. 

Postscript on queen 
introduction 

I used the Taber method 9 
(p128) as advised by Albert 
in a note sent with a BIBBA 
queen. For it I had to put a 
transparent window in the 
inner cover of my nuc. 

Add the window before you 
receive a queen, not after, 
like I did! 

Through the window I could 
see the queen cage on the 
middle frame's top bar. I 
saw how the bees were 
treating the queen, not 
trying to ball her. Although 
the bees seemed to treat 
the queen amicably, and I 
released her after 4 days, 
finally she was not 
accepted. 

Our bees in the balmy south 
didn't like royalty from up 
north, with fur coats on. But 
I did get supersedure 
queens. Albert Knight says I 
should have continued 
knocking down queen cells 
until she was surrounded 
totally by bees from her own 
eggs. 

Next time...? 

10 
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John Atkinson An aid to the preservation of strains of honey bees 

A few years ago a colony of bees was found in which there 
were thousands upon thousands of varroa mites, and yet it 
appeared the colony was not suffering. 

The cynic may say that the beekeeper owning the colony was 
fortunate that his apiary was apparently f ree of the viruses 
that cause so much damage in the presence of Varroa. I 
think the rest of us would like to have seen the colo ny 
preserved and bred from to give a chance to find out whythe 
mites seemed to be causing no damage. After all the cynic's 
reaction is pure speculation. 

At the time there was no research establishment nor 
individual bee scientist with the funds and staff to take on 
such an investigation. Nor was there any likelihood of funds 
or staff being available in the foreseeable future. 

I was asked if I could not 'do something'. Had the request 
been backed up a bit I would have liked to have had a go. 
However, it seemed there was nobody in the locality of the 
colony who could have undertaken queen rearing from the 
colony or who could have sent me eggs through the post; and 
I knew of no help this end to cooperate with the testing. 
Queens from the colony would have needed to be introduced 
to many colonies, more than I run; and it is not every district 
that is peopled by beekeepers happy to have huge numbers of 
mites on their doorstep, if I may so express it. 

The testing might have had to go on for some seasons. The 
genetic attribute might not turn up until the second 
generation, the F2 generation, as the geneticists would put it. 
'Doing something about it' is expensive in bees, in time and in 
organising the programme. So far as I know nothing got 
done. This was just one example where there was a need to 
preserve potentially valuable genetic material. There have 
been others. Also, because of the bee's odd place in the list 
of creatures kept by mankind, there is a special need for 
preservation in bee pedigree bree ding. The honey bee, unlike 
all the domesticated animals that I can think of cannot be 
isolated from infection to the extent th at pigs and chickens 
can be isolated. There must always be a risk in a pedigree 
strain of bees that the strain may have a parti cular 
susceptibility to some disease or parasite. The way to 
overcome this is to be prepared for it. The way to be 
prepared for it is to preserve related strains for crossing or 
replacement purposes. This can be done by conventional 
breeding methods, but these tie up many colonies. 

Fortunately there is an alternative approach to preservation, 
an approach that has been used succe ssfully with some of the 
domesticated farm animals and with some other species. It is 
the preservation of sperm and embryos in liquid nitrogen. 
Embryos in bee terms means eggs. Of course it is not as 
simple as that, even as a definition, for the eggs al most 
certainly have to be at a particular stage of development. 

The idea behind this method of storage is that living 
processes get slower as the temperature drops and have 
stopped before the temperature of liquid nitrogen is reached. 
Thus, if you can prevent the process of freezing from killing 
the material, liquid nitrogen can preserve it indefinitely. 

Because living matter is made up of individual cells, it is at the 
typical individual cell that we need to look. The components 
disrupt on freezing and that kills the cell. What actually does 

the killing is not the cold 
itself but the formation of 
solid crystals that tear the 
cells to pieces. 

How then can sperm and 
embryos possibly be stored 
in liquid nitrogen? The 
answer, as I understand it, 
is glass. The glass we see 
through is very far from 
being a normal solid. It is 
not composed of crystals 
like snow or ice. In fact it 
might be described as an 
ultra thick treacle; a treacle 
so thick it has become hard 
and brittle. If you look 
through an old window 
where some of the panes 
have been replaced, you will 
find no distortion in the 
modern panes but there is 
in the old ones. This is not, 
so I have been told, 
because distortion free glass 
was not to be had a 
hundred and more years 
ago, but because the old 
panes have sagged over 
time. 

Sperm and embryos of 
mammals are treated with 
antifreeze to turn them into 
a type of glass so that 
crystals do not form at low 
temperatures. 

Why liquid nitrogen? Two 
reasons. Nitrogen is 
abundant. Four fifths of the 
air we breathe is nitrogen, 
and it is not too difficult to 
separate the nitrogen from 
the other components of air, 
so liquid nitrogen is 
relatively cheap, being far 
less expensive than whisky, 
for instance. Even a bottle 
of plonk is likely to set you 
back more than the same 
quantity of liquid nitrogen . 
The second reason is that 
nitrogen liquifies at a 
suitably low temperature. 
Some gases do not. 

One reason why nobody is 
going to have my liquid 
nitrogen equipment before 
this article and any possible 
follow up is complete and 
published is that liquid 
nitrogen is a dangerous 
substance, and dangerous 

on three counts, only one of 
which is obvious. I have no 
wish to be held responsible 
for death or injury. 

First, of course, the stuff is 
perilously cold; minus one 
hundred and eighty six 
degrees, if I remember 
aright and that is degrees 
Celsius. If you think of the 
difference in temperature 
between boiling water and 
water that is freezing, go 
that amount below freezing 
and you will be only a little 
over half way to the 
coldness of liquid nitrogen. 
In purely temperature 
terms, molten lead can be 
considered as less harmful 
than liquid nitrogen. 

Now for the less obvious 
dangers, and one of these is 
suffocation. Perhaps that is 
not a suitable term. The 
danger lies in not having 
any idea that you are being 
suffocated until it is too late 
and you fall down 
unconscious. Nitrogen, 
whether as a liquid or as a 
gas, has no smell 
whatsoever. Not surprising 
really, considering it is such 
a large component of air. 
Liquid nitrogen exposed to 
the air can evaporate fast 
and silently, potentially 
reducing the oxygen 
component of the 
surrounding air to a 
dangerously low level. If 
you work with liquid 
nitrogen in a confined 
space, you are requesting 
trouble and your request is 
likely to be granted. 

You can, of course, get high 
tech and expensive 
instruments that will warn 
you that what you are 
breathing is no longer safe 
to breathe. There could be 
a danger in my own 
laboratory building. I have 
fitted an extractor fan. I 
keep the window wide open 
if the air outside is still. I 
then keep the door open 
too. I also have my own 
low tech safety device, a 
candle in a Victorian bedside 

candlestick The third 
danger is fire. Nitrogen 
liquifies at a lower 
temperature than oxygen. 
Thus air passing slowly over 
liquid nitrogen or a surface 
cooled to liquid nitrogen 
temperature can have the 
oxygen component briefly 
liquified, thus creating a 
localised source of neat 
oxygen. Chuck a cigarette 
stub down and Whoomph! 
the cigarette stub and 
anything else flammable 
there is torched. 

Naturally, the Health and 
Safety people have strict 
regulations for employees 
required to work with liquid 
nitrogen . Those not 
subject to these regulations 
often take risks. I know I 
am only too likely to make a 
silly mistake, so I do use 
special gloves when pouring 
the stuff and I wear plastic 
goggles, though I would 
have to wear a special full - 
face shield, if I was 
employed. My gloves are for 
very cold conditions, but are 
not the expensive 
gauntletted ones made for 
handling liquid oxygen, 
argon and other such in 
addition to liquid nitrogen. I 
do not have the special 
and again expensive 
protective apron. If you do 
not have a healthy respect 
for the dangers of the stuff, 
it is unwise to use it. 
Equally though, there is no 
need to be frightened of it. 
Understand it and take 
sensible precautions. 

Do not imagine that liquid 
nitrogen is like water but far 
far colder, even though it 
looks like water when still. 
For a start, and odd as it 
may seem, the stuff is much 
more liquid than water. 
Water in comparison is 
somewhat treacly. Water 
dripping forms much larger 
droplets than the droplets of 
dripping liquid nitrogen, not 
that you should allow liquid 
nitrogen to drip! Specimens 
to be stored are put into 

phials or (usually stoppered) 
tubes, which in turn go in 
the narrow long cylindrical 
cardboard or (I believe) 
aluminium closed -at-the-
bottom tubes which, in their 
turn go in 'canisters', 
cylindrical metal containers 

The 'refrigerator' used for 
liquid nitrogen storage is 
usually a huge high tech 
vacuum flask called a Dewar 
(pronounced 'Dure', like the 
name). Dewars for storing 
specimens, including sperm 
and embryos, take a 
number of canisters, 
typically six, only one of 
which can be withdrawn at a 
time. 

For experimental work I 
use a two litre dewar 
(kindly bought for my use 

by the Welsh Beekeepers 

Association). It is just a 
laboratory grade wide 

mouthed vacuum flask 
and vastly more 

expensive than its 
household equivalent. If 

you were to fill it, put on 
its lid and leave it, you 

might find twenty four 
hours later not much 

more than a 

tablespoonful left. This 
does not affect its value 

for experimental work, as 

you only need to expose 
material to liquid nitrogen 

for seconds, minutes at 

most, in the experiments. 
However, this short life 

would be no good for a 

storage vessel. The 
weak point in insulation 

of dewars is the lid. As a 

rough but useful rule of 

thumb, the narrower the 
neck the longer the liquid 

nitrogen will last. Neck 

size determines canister 

diameter. 

Why all these technical 
details? Liquid nitrogen 
storage utterly depends on 
the liquid nitrogen never 
running out. A storage life 
of a month or so, which is 

what some dewars give, whilst vastly better than the single 
day of the two litre one, would not do for bee purposes. Too 
much risk of holiday or sickness arrangements going wrong at 
some stage, quite apart from the cost of the constant refills. 

There is one storage dewar model that has a pominal liquid 
nitrogen life of 340 days. 'Nominal' in this context means that 
filled with the 34 litres it takes, and left unopened, it should 
last this long. Of course it has to be opened to put material 
for storage in, and on other occasions to take such material 
out, so the actual interval between liquid nitrogen refills 
depends on usage, on how often the dewar is opened. Even 
so twice yearly filling should suffice, though the approximate 
dates appropriate for this n eed to be chosen with care. 
Perhaps the beginning and end of the bee season. In any 
case a low liquid nitrogen warning device is, to put it mildly, 
highly desirable. A commercial electronic one is available 'off 
the peg'. Its price (without VAT) in th e late nineties was five 
hundred and twenty four pounds. A home made alternative 
should be just as effective and far less expen sive. I have in 
mind a tipping platform like a seesaw, arranged to operate a 
switch when it tipped. 

The canisters, of which the re are six, have a diameter of 40 
mm and are 278 mm deep. With suitable containers for bee 
sperm and eggs a vast amount of sper m and eggs could be 
stored. Unfortunately the commercially available 'cryogenic' 
containers were not designed with the requirem ents of a bee 
gene bank in mind. Cryogenic means 'appertaining to the 
temperature of liquid nitrogen or thereabouts. The 
commercially available containers are of two main sorts, one 
for 'straws' for sperm and the other, phials for everything else. 
There is no doubt in my mind that purpose -made containers 
will be needed for bee use, if things are to get beyond the 
experimental stage. Stainless steel withstands cryogenic 
temperatures as does aluminium or certain of its alloys. 
Moulded paper or very thin card may be a possibility for 
embryos. These would have a number of compartments 
moulded into them. They would be round, like an old-
fashioned pill box and would slot into a rack that would drop 
into the canister. There is one clear plastic that c ould be 
used, the one used for face shields in cryogenic labs for face 
shields, polycarbonate. The cost of the moulds and makin g 
might be high. 

The storage dewar might not be the only dewar required, for 
the matter of liquid nitrogen supplies must not be forgotten. 
One firm I have been in touch with has a minimum order of 
fifty litres. That may well be twice what you require bec ause 
of the need to top up well before the liquid nitrogen is in 
danger of running out. Somebody will have to be about when 
the delivery tanker turns up. This could be a problem if the 
person in charge has a day time job away from the place 
where the storage dewar is kept. One solution is to have a 
transport dewar (transport dewars are reinforced). A 35 litre 
one is to be had. You mayget away with the boot of the car 
if the dewar will go in. I seem to recollect that in Wales the 
cattle insemination people used the car boot for the smaller 
dewar for 'straw' transport on their farm visits. I suppose one 
could be all right if o ne kept the car windows open. If you 
can take one of these dewars to the depot you may find the 
minimum order size condition wa ived. Personally, I would 
take along a jar of honey to, er, help things along. 
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"It's that time of year again ..." Breeding groups report Albert Knight 

In 1991 membership reached a high of 368 and then steadily declined. The last three years has 
seen membership increase reaching 366 in 1999. Unfortunately, last year did not continue the 
upward trend. The year 2000 ended with a paid up membership of 330. This includes 34 new 
members, which means we have lost 70 members from 1999. 

I do not always know why members have not renewed their subscriptions. Sadly, we have lost 
some members because of advancing years. Often, members just forget to renew their 
subscriptions. So this is a reminder: subscriptions are due on 1st January each year! 
Although the rate was increased to £15 last year, I still received 38 payments of £10 - a loss of 
£190 to your association. Fortunately, some members generously pay more than is required. 

The problems I had with payments being made in foreign currency have been largely resolved by 
international money order. If you pay by bank standing order, I would suggest you check bank 
statements to ensure payment has been made. My membership total includes Honorary and Life 
memberships. The number of life memberships has increased considerably. But, unless I am 
informed, I have no way of checking that those members are still extant. 

Bee Improvement magazine has aroused a lot of interest and has, I am sure, been one of the 
reasons for joining BIBBA. BIBBA has achieved much during the last few years, thanks to your 
support. I hope you will continue to support the association by renewing your subscription - and 
if you can each encourage a new member to join, we shall double our membership! So easy, if 
we could all remember to do it! 
Brian Dennis 

Send your subscriptions and donations to: 

Membership Secretary: Brian Dennis, 50 Station Road, Cogenhoe, Northants NN7 1LU 
e-mail membership@bibba.com Tel: 01604-890117 

A Groups Newsletter is now circulated to groups and 
anyone who wishes to receive it. The second one goes 
out as the January Newsletter, the next one will be in 
April. 

In the January issues we have reports from : 
Dartford Bee Group 
North Tyneside Bee Group 
Galtee Bee Breeders Group 

Items discussed in the Newsletter are: - 
Travelling Workshops 
BIBBA Web site 
Floor ventilation 
Hygienic behaviour 
Outdoor activities of the Galtee Bee Breeders 
Bee Breeding by the Dartford Group 

For a number of years the East Midlands Group have been 
replacing queens, in full size colonies, with minimal loss using 
the BZJZ cage. Last season for instance we successfully 
introduced fifteen out of sixteen queens some directly from 
mininucs and some which had been stored for up to three 
days. The failure was a faulty queen which died in the cage 
before being released. 
The routine we use is as follows: 
1. The cage charged with candy, the new queen and her 

attendant workers is taken to the apiary. 
2. The old queen is found and removed. 
3. The attendant workers are released and the intr oduction 

cage is immediately pushed between the top bars of two 
combs of brood. The BZJZ cage has a removable cap 
which prevents the external worker bees from eating the 
cage candy and it is vital at this stage that this is still in 
place. 

4. The next day the candy cap is removed allowing the 
workers to release the queen. At t he same time a tiny 
plastic bar situated at the bottom of the cage is broken out 
and a small plug of candy pushed into the resul ting hole. 
This hole is queen excluder size and so allows workers to 
enter and leave the cage within minutes of the hive being 
reassembled. The queen must wait until the long tube of 
the candy compartment is cleared before she can leave. 

5. The colony is quickly checked for eggs one week later. 

This is a tried and tested method which has given excellent 
results at all times of the active season, in all types of weather 
and is equally successful with aggressive and gentle colonies. 
It is not recommended for colonies which have raised swarm 
or supersedure cells or which have been hopelessly queenless 
for some time. It can be used to introduce a queen to a 
colony which has raised emergency queen cells say after it 

The primary aim of the newsletter is to maintain contact 
with groups, and for groups to be aware of 
developments in other groups. 

Groups can help one another in many ways and the 
newsletter is a means of bringing such efforts to the 
attention of others. 

Some Group news will be published in Bee 
Improvement when space is available. 

Albert Knight — Groups Secretary 
11 Thomson Drive, Codnor, Ripley, Derbyshire DE5 9RU 
e-mail groups@bibba.com 
Tel: 01773 745287 Fax : 01773 570461 

has been artificially swarmed. The procedure here is to wait 
until there is no young brood left in the colony before 
breaking down the queen cells and immediately introducing 
the new queen; any earlier and there is a danger that new 
emergency cells will be raised before the queen is released 
with an unpredictable outcome. 
I am guessing that one of the more important elements in thi s 
introduction system is the passage of workers in and out of 
the cage via the excluder slot. These workers will lick the 
queen and touch her with their antennae, absorbing queen 
pheromones and also chemicals making up her distinctive 
odour. They wil I then scurry through the colony disseminating 
these "messages". I say I am guessing because I have not 
been in a position to observe this actually happening. 
One last thing. I have thought hard about the selective 
advantage, to workers, of accepting a que en which is 

genetically unrelated to them 
and can't find any. How then 
does a foreign make herself 
acceptable to a new colony? 
Any answers? 

candy compartment 

queen excluder slot 

This issue No 8 of Bee Improvement is the first of your 2001 subscription. Because of the relatively high cost to 
BIBBA of producing and posting the magazine, it will also be the last you will receive, unless you remember to pay 
your annual subscription in full (£15 UK) which was due on the 1st Jan 2001. Please don't delay payment until you 
are wandering around Stoneleigh in the Spring and happen to notice the BIBBA stand, or sadly you will miss the 
issue due to be published on 15th April. Your support is very much appreciated by BIBBA. Let us make 2001 the 
highest ever membership total. 
Thank you. 

NOW IS A GOOD TIME TO PAY YOUR SUBSCRIPTION! 

Queen introduction using JZBZ travelling cages 
Keith Cosgrove— Theaker Memorial Apiary manager 
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Bee improvement and conservation? 
Reconciling different strands within BIBBA 

Jo Widdicombe 

remote Moorland region, the aim may be to maintain a bee as 
close to the original native as possible, whereas in another 
area the demand may be for a robust bee of good temper and 
high honey production. In this way, the qualities of our bees 
can evolve and develop as local demands and conditions 
dictate. Beekeepers with different ideas of what is required 
locally could all be accom modated within BIBBA, the emphasis 
being focused on promoting and improving the local bee. This 
takes us back to the original id ea of the Village Bee Breeders' 
Association of 'upgrading local strains' (B. Cooper, 1986, The 
Honeybees of the British Isles) a nd discouraging the random 
import of non-local bees. 

The defining of the Association's position with regards to 
'conservation', 'bee improvement' and 'bee breeding' may 
have a strong bearing on its future development. The editor of 
the magazine has recent) y changed its name to 'Bee 
Improvement and Conservation' reflecting the different 
interests within BIBBA. A few years ago the na me of BIBBA 

Albert Knight 

One of the functions of the Bee Improvement magazine is to 
stimulate thought and discussion on the aims and direction of 
BIBBA. Richard Jackman's article, 'Conservation — 
Commercial?', (Bee Improvement, Autumn 1999), points out 
the apparent dichotomy of op inion within BIBBA. Is there a 
major conflict of interests in BIBBA, summed up by Richard as 
those interested in conserving the sub-species Apis mellifera 
mellifera and those who wish to see the 'improvement' of the 
native or near-native bee for more comme rcial gain? If, as 
appears, these aims are in conflict, what are the implications 
for BIBBA? Does this divergence of view limit the effectiveness 
of the organization and stunt progress by preventing a one - 
pointed approach? 

The position of BIBBA at least re quires some clarification. 
Should we in BIBBA aim to, (1) stay with the 'purist's' view 
and conserve A. m. mellifera as close to its original state as 
possible; or (2), stick closely with A. m. mellifera but 
encourage selection and improvement within that sub-species; 
or (3) 'make the most of what we have got' and use the bees 
in our neighbourhood for improvement whatever their 
ultimate origin. There is a case for all of these viewpoints and 
BIBBA, it seems, is juggling with all three. 

By taking the purl sts point of view we lay ourselves open to 
the criticism of living in the past, of trying to resurrect the 
auroch, the forerunne r of the modern cow, and of generally 
not being in touch with modern beekeeping, (Jeff Rounce, 
Norfolk Natterings, British Bee J ournal, October 1991). These 
critics surely have a point, as whatever the attributes of the 
original species, it is unlikely tha t it is going to provide the 
high-yielding, good tempered bee that most of us are looking 
for. Nevertheless, there is a lot to b e said for conserving a bee 
that has evolved over thousands of years and is thus well 
equipped for survival in our pa rticular en vironmental 
conditions. The gene pool of such a sub -species must be of 
value and worthy of preservation. Any loss of genetic div ersity 
within a species reduce possible available resources on the 
future, resources which could, for example, be important in 
the fight against disease. 

The very title of BIBBA (Bee Improvement and Bee Breeding 
Association) implies that we are intereste d in breeding and 
improving the honeybee. It has been a long held belief of 
BIBBA's that the best way to achieve an improvement in the 
characteristics of bees through breeding, is by concentrating 
on one race of bees. Selection is made on the basis of purl ty 
of race as wall as on the desirable characteristics sought. In 
this way attributes such as good temper and increase honey 
yield can be reliably fixed and passed on from one generation 
to the next. One of the main causes of bad temper amongst 
bees is believed to be the crossing of bees of incompatible 
races. By selecting and breeding within a race, problems of 
bad temper can largely be avoided or at least more easily 
bred out. The importance to bee improvement of maintaining 
a pure race id fundamental to BIBBA's aims but as bees are 
selected for their beneficial attributes so their characteristics 
may eventually become divorce from those of the original 
native stock. This is not a problem for the average beekeeper 
who reaps the benefit of these improved bees but for the 
purist it represents a modification and a move away from the 

true sub-species. 

If it is acceptable to improve on the original native stock, 
surely it is only one step further not to concern ourselves with 
the native stock but just to try to improve on the quality of 
whatever bees we have, i.e. 'making the most of wh at we 
have got'. If we refrain from importing new bees into an area, 
after a few generations the bees which have survived are 
beginning to prove that they are suited to survival in the local 
conditions. If the population remains closed to outside 
influences, the population is likely to become more 
homogenised as the natural losses, which can be heavy in 
some seasons, will reduce the gene pool. Selection by the 
beekeeper for certain characteristics such as good temper and 
high honey yield ill simila rly reduce the gene pool and over 
time a local strain of bee will effectively be developed. This 
bee may or may not resemble the original native bee but its 
performance in its own pa rticular area may be extremely 
good. 

It should be mentioned that there is another approach to 
breeding and that is through cross -breeding of different races 
to produce new combinations of genes and also to benefit 
from hybrid vigour. Undoubtedly, some outstanding results 
have been achieved through this method, notably Brother 
Adam's Buckfast bee, but it is fraught with problems which 
make it unpopular with many beekeepers. The main problems 
are that as these selectively bred bees cross with local bees 
the offspring are often swarmy and bad tempered. 
Maintenance of quality tends to be an uphill task and can only 
be achieved by constantly bringing in new queens. The 
incompatibility with local bees and loc al conditions is a major 
drawback of this system and is the reason why many 
beekeepers look for an alternative method of improve ment 
such as that advocated by BIBBA. 

However, there is the possibility that one day genes from 
another sub-species may be considered important enough to 
be included in native or near -native bee stocks. Suppose, for 
example, that a strain of bees is found that is tolerant of 
varroa, would we be prepared to allow these genes to be bred 
into local stocks although they may not be true to the sub-
species? Can we, in all circumstances justify confining our 
bees to an ideological straightjacket that may limit sco pe for 
improvement? After all, one of the main reasons for 
conserving our native stock in a pure state is that the gene 
pool may be a valuable resource that could be of benefit for 
bee improvement in the future. 

The conservation of a sub -specie seems to be a relatively 
straightforward issue but as soon as we look at bee 
improvement alongside conservation, questions arise as to 
what is acceptable and what is not, and complications and 
contradictions arise. This inevitably leads to differences of 
approach within BIBBA which should be reconciled if there is 
to be a clear direction to the movement. Is there a common 
thread that runs through the various shades of opinion? The 
link may well be a belief in producing bees that are of 
consistent quality and partí cularly suited to local demands, 
whatever those demands may be. Within this framework of 
aiming to produce local bees of sustain able quality, all 
differences of approach could be satisfied. For example, in a 

was changed to Bee Improvement and Bee Breeding 
Association, probably more by default than anything else as 
nobody could think of anything better at the time. As we now 
realise, there is no mention of conservation within the title 
although this is obviously an important part of what BIBBA 
stands for to many members. If we can reconcile the different 
strands within BIBBA, perhaps we should consider a further 
change of name to Bee Improvement, Breeding and 
Conservation Association (BIBCA)? 

Romans did not introduce honey bees to Britain 

From time to time we hear the theory expounded that the Romans introduced honeybees to the British Isles. This 

theory seems to ignore the fact that Britain was once joined to the continent, separation taking place about eight 
thousand years ago. Obviously honey bees would have spread to Britain before separation took place. 

Pytheas, the Greek navigator, visited Britain around 250 BC. 

A search on the internet for information about Pytheas, produced an extract from the Encyclopaedia Britannica that 

is reproduced below, and as Pytheas observed the natives in Britain drinking mead, it is obvious that at that time, 
there were honeybees here. 

Pytheas born Massalia, Gaul 300 BC Navigator, geographer, astronomer, and the first Greek to visit and describe the 
British Isles and the Atlantic coast of Europe. Though his principal work, ' On the Ocean is lost, something is known 

of his ventures through the Greek historian Polybius ( c. 200-c. 118 BC). 

Sailing from the Mediterranean Sea into the Atlantic, Pytheas stopped at the Phoenician city of Gades (present-day 

Cádiz, Spain), probably followed the European shoreline to the tip of Brittan y, and eventually reached Belerium 

(Land's End, Cornwall), where he visited the tin mines, famous in the ancient world. He claim ed to have explored a 
large part of Britain on foot; he accurately estimated its circumference at 4,000 miles (6,400 km). He als o estimated 

the distance from north Britain to Massalia (Marseille) at 1,050 miles (1,690 km); the actual distance is 1,120 mile s 

(1,800 km). He visited some northern European countries and may have reached the mouth of the Vistula River on 

the Baltic Sea. He also told of Thule, the northernmost inhabited island, six days' sail from northern Britain and 

extending at least to the Arctic Circle; the region he visited may have been Iceland or Norway. 

His comments on small points show acute observation — for example; on the native drinks made of cereals and 
honey and the use of threshing barns, contrasted with open -air threshing in Mediterranean regions. His scientific 

interests appear from his calculations made with a sundial at the summer solstice and from no tes on the lengthening 

days as he travelled northward. He also observed that the pole star is not at the true pole and that the moon affects 

tides." 
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Galtee Bee Breeding Group Michael Mac Giolla Coda 

Dun Aonghusa re-established. 

For some time now we have felt the need to do something about supplying our members with breeder 
queens annually on a regular basis. In the early years while membership was low we managed to do this 
out of our own private resources but as the membership grew it became increasingly difficult to keep up 
the supply. It was quite apparent that substanti al funding would be necessary to purchase the necessary 
equipment to produce sufficient queens to meet the needs of all our grou p members. Some preliminary 
enquiries to the Dept. of Agriculture revealed that there might be a possibility of funding under the 
scheme for the Conservation of Genetic Resources for Food and Agriculture. 

A comprehensive and detailed submission was prepared 
in 1999, entitled Conservation and Improvement of 
Local Irish Strains of Dark European Honey Bee (Apis 
mellifera mellifera), and sent to the Dept. of Agriculture. 
The group was rewarded with a grant of £5000, 
providing us not only with a financial boost but a 
tremendous boost also to the morale of the founder 
members who had held the fort for so long on the 
proverbial shoestring and with very little 
encouragement from any source apart from our good 
friends in BIBBA. Late in 1999 the group purchased ten 
hives of bees, which were transferred to Glengarra 
wood just in time to avail of the ivy flow. The site at 
Glengarra Wood was selected as it was adjacent to the 
Chairman's residence and all breeding activities had 
been carried out here for the previous ten years. 
Situated about 2.5 miles due south of our original 
mating apiary high on the slopes of the Galtee 
Mountains known as Dun Aonghusa , this new mating 
apiary has also been christened Dun Aonghusa. 

THE NEW DUN AONGHUSA 

Since the start of our group our breeding policy has 
been to progressively requeen every colony that did not 
conform to the standards set down as regards racial 
purity, production, swarming, disease, and behaviour. 
With the high Galtees at our back we established 
apiaries to form guard rings to the southeast and west. 
To date all known colonies within an eight mile radius of 
our new apiary site have been requeened with our 
selected breeds wherever necessary and we continue to 
expand our guard rings annually as well as adopting a 
more stringent policy of culling within the monostrained 
zone. During the past two years two members have 
established four apiaries in the Glen of Aherlow which 
runs parallel with the Galtee/Vee Valley and I ies to the 
north of the Galtee Mountain range. This provides 
further protection from the north in addition to the 
mountains, which may have been vulnerable to access 
by unwanted drones at certain low points between the 
high mountain peaks and ridges. In the hives we 

bought even though the colonies were in good condition 
much of the woodwork needed replacement. Most of 
the roofs were leaking, the frames and combs were old 
and the floors were beginning to rot. 

NEW EQUIPMENT 

Early in the year 2000 we purchased ten new hives fully 
equipped with frames and foundation including hive 
stands and miller feeders and we transferred the bees 
into them. We now have ten strong colonies going into 
winter, most of them on double brood chambers as well 
as five nuclei. Twenty nucleus hives in all were 
purchased and these will be fully stocked in 2001 and 
used for testing the progeny of a number of breeder 
queens as well as some inseminated queens. We also 
purchased a new Jenter kit and fifty Apidea mating 
nuclei. With this equipment in the first year of the new 
Dun Aonghusa we managed to provide an average of 
two breeder queens for each of our members. This in 
itself was excellent progress in a rather mediocre queen 
rearing year. One of our projects for 2001 is the final 
layout of our breeding apiary and the landscaping of its 
surrounds as a bee garden which will contain a 
selection of pollen and nectar bearing plants, shrubs, 
and trees. 

MORE ESSENTIAL EQUIPMENT 

Encouraged by the response of the Dept. of Agriculture 
to our original application for funding in 1999, we 
decided to submit a new application for further funding 
in the year 2000. This resulted in a grant of £7500 
which has enabled us to purchase much needed 
equipment for the further development of our bee 
improvement project. With this extra funding we have 
purchased the following:- 

1. A top of the range I.I. apparatus from Dr. Peter 
Schley in Germany. 

2. A garden shed for I.I., grafting, and storage of 
spare equipment. 

3. A liquid nitrogen flask for testing colonies for 
hygienic behaviour and possibly for the long term 
storage of drone semen. 

4. A computer with printer and scanner. 

LEARNING ABOUT VARROA 

In the Spring of 1999 our group organised a seminar on 
Varroa. This proved to be so successful that the 
Federation of Irish Beekeepers Associations decided to 
adopt the same approach in 2000 to dispe rse a greater 
knowledge and understanding among its members 
around the country. Seminars were held in Co. 
Kilkenny, Co. Laois, Co. Kerry and Co. Galway. 
Speakers and demonstrators were all members of 
GBBG. About 500 beekeepers attended these seminars. 
GBBG are determined to accumulate and disperse as 
much knowledge as possible not only to our own 
members but to the general body of beekeepers in 
Ireland. This is in keeping with our policy of 
conservation of the local strains of our native Irish bees. 
During 2000 Varroa has been found in some members 
apiaries within the eastern extremity of our breeding 
zone. No doubt it will be found in a number of our 
members' apiaries in the coming season. 

The many links which we have forged with our fellow 
BIBBA members in England and our counterparts in 
Europe have helped us in no small measure in our 
search for knowledge. In the past year our members 
have attended many conferences including 
Greenmount, Stoneleigh, Gormanston, British National 
Honey Show, Black Bee Conference in Sweden and 
BIBBA Conference in Sheffield. As a result of these 

trips we have accumulated a vast amount of 
information that we hope to use to the advantage of 
Irish beekeepers in the years ahead. We are especially 
interested in the study and monitoring of colonies for 
hygienic and grooming behaviour. Of pa rticular interest 
is the work being done in this field by BIBBA and we 
were delighted that one of our group member, 
Redmond Williams was in a position to help out with his 
expertise in I.I. when he travelled over to Derbyshire. 

WORKING COMMITTEE 

When the GBBG was first formed in 1991 there were 
only four members. Today we have 45 members. The 
three officers who looked after the day to day 
administration of the group and who did most of the 
work up to now are no longer able to cope with the 
increased workload. We felt that if we did not get 
help that our future breeding programmes would suffer. 
We felt that the time was opportune to invite some 
members who had shown a lot of interest to take a 
more active part in the running of the group. It was 
therefore decided to appoint a provisional Committee of 
seven members to help out with various aspects of our 
bee improvement programme during 2001 and three 
years ahead. 
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rise to a large eusocial group 

a, b, c other origins of eusociality 

Sociality and eusociality in insects Francis L. W. Ratnieks 

Laboratory of Apiculture & Social Insects 
University of Sheffield 

The honey bee, Apis me//ifera, is just one of more than 
10,000 known species of eusocial insect. 

There are 6 or more additional species of honey bees, Apis, 
living in Asia. What does eusociality mean and how does it 
compare to other types of sociality in insects? This article 
gives background information for beekeepers 

What is a social insect: sociality and eusociality 

Most insects are non-social. Individuals of the same species 
do not live together at any stage of their life cycle. For 
example, female Orange Tip butterflies lay eggs one at a time 
on the flowering heads of Lady's Smock, Jack by the Hedge, 
and other cabbage-family flowers in May and June. The larvae 
are entirely solitary. In fact they cannibalize any Orange Tip 
eggs they find. The adults are also solitary. No butterflies 
have social adults but some have social larvae. Females of 
several British species, including th e Large White, Peacock 
and Small Tortoiseshell, lay eggs in batches and the larvae 
live together. In some moths where the female s lay batches 
of eggs the larvae build a large communal web in a tree or 
bush. Caterpillars live in the web except when foraging for 
leaves. The web provides shelter against predators and a 
slightly warmer environment, thereby speeding up growth. 

Many species of insect are similar to birds and mammals in 
that the young are reared in a nest built by one or both 
parents. In insects, this parental behaviour is given the 
name"subsociality". Most bees are subsocial. Depending on 
the species the mother builds a n est in the ground or in a 
plant stem or some other cavity. Inside the nest she 
provisions cells with pollen and nectar and lays an egg in 
each. Each larva then feeds in its cell on the food stored by 
the mother. Similar nest building occurs in potter wasps , 
which build a mud cell and provision it with insect or spider 
prey, and in dung beetles and burying beetles, which build an 
underground nest provisioned with dung or carrion. In the 
bees and wasps it is always the female who builds the nest. 
But in the beetles the male may sometimes help the female. 
Some birds, like the Cuckoo, do not build their own nest but 
instead parasitize the parental behaviour of another species. 
The same happens in bees. The cuckoo bee, Nomada, has a 
wasp-like appearance and is common in Britain in the spring. 

The female lays her eggs in the nests of subsocial bees. The 
cuckoo bee egg hatches quickly and t he larva kills the host 
egg and eats the provision mass. 

Besides being an important step in social evolution in its own 
right, subsociality is also a stepping stone to the highest level 
of sociality— eusociality. The defining characteristic of 
eusociality is reproductive division of labour. Reproductive 
division of labour means quite simply that some individuals 
specialize on work and some on reproduction. Eusociality has 
always evolved from subsociality. Instead of leaving to found 

their own nest the offspring (only the daughters in bees, ants 
and wasps) stay behind and help rear more of their parents' 
offspring. Genetically speaking it is as good to rear brothers 
and sisters as sons and daughters. That is, rearing additional 
brothers and sisters is as effective a means of transmitting 
one's genes as rearing sons and daughters. 

In the honey bee and many othe r well-known eusocial insects 
such as bumble bees, ants, and Vespinae wasps (yellow jacket 
wasps and hornets) individual females have distinct body 
shapes that suit them for either the working or reproductive 
role. Compared to workers, the queen is larger, longer lived, 
and more fertile. In bumble bees, Vespinae wasps, and most 
ants the queen can work and found a nest herself. But the 
honey bee queen has lost all ability to work. Because colonies 
are founded by a swarm the queen is never alone and never 
needs to work. The hind legs of the queen honey bee clearly 
show this lost working ability. Unlike the hind legs of worker 
honey bees, or the hind legs of both worker and queen 
bumble bees, the queen honey bee has no pollen basket. 

Unlike the situation in honey bees, bumble bees, ants and 
Vespinae wasps, in some eusocial wasps and bees the 
working and reproductive individuals are not different in body 
shape. They only differ in their behaviour and physiology. 
Given the right circumstances a queen can become a worker 
and a worker can become a queen. This is impossible in 
honey bees, Vespinae wasps and most ants because the 
workers cannot mate and so a worker cannot possibly take 
over the queen's reproductive role. In Britain we have several 
species of eusocial bees in which the queens and workers do 
not differ in body shape. They all belong to the family 
Halictidae, sometimes called the sweat bees. All build their 
nests in the ground. Not found in Britain but found in Europe 
and most other parts of the world are paper wasps, Po/istes, 
which likewise have queens and workers that do not differ in 
body shape. They commonly build their nests under the eaves 
of houses. Compared to the Vespidae wasps they are more 
leggy in appearance and do not enclose their nest in pa per. As 
a result, the cells can be seen. 

Multiple origins of eusociality 

Eusociality is a marvellous invention of nature. What is 
perhaps surprising is that it 
has not evolved once but 
more than a dozen times in 
insects. Eusociality evolved 
independently in ants, wasps 
and bees. In fact, once in 
ants, twice in wasps and six 
or more times in the bees. In 

other insects eusociality has also evolved once in the termites, 
once in Australian beetles, twice in aphids and once in 
Australian thrips. In other anima Is it has evolved twice in 
African mole rats and several times in American shrimp. But 
these independent origins of eusociality are not equal in their 
result. The single origins in the ants and the termites have 
given rise to more than 10,000 and 1400 euso cial species, 
respectively. One of the origins in the wasps has just one 
eusocial species, found in Costa Rica. The other origin gave 
rise to approximately 500 eusocial species comprising the 
Vespinae wasps, Po/istes wasps and several other types of  

wasp not found in Europe. One of the origins in bees gave rise 
to another group of approximately 500 eusocial species 
comprising the bumble bees, honey bees, and a group of 
tropical bees called the stingless bees. In the mammals, the 
two origins of eusocia lity have each resulted in one species: 
the Naked Mole rat of Kenya and Somalia and the Damaraland 
mole rat of Namibia. 

What does it mean that eusociality evolved 
independently multiple times? 

Think of flight. Self-powered flight has evolved four times in 
animals. Once each in insects, birds, bats, and the now extinct 
pterosaurs. Although these animals all have common 
ancestors, if you go back hundreds of millions of years, that 
ancestor did not fly. Flight evolved separately in each group. 
Thus the common ancestor of the birds and the bats did not 
fly. But the common ancestor of any two species of birds was 
another bird and could fly. (Some species of birds have 
secondarily lost the ability to fly.) The common ancestor of 
the honey bees and the Vespidae wa sps was a wasp, but not 
a eusocial wasp. The common ancestor of honey bees and 
bumble bees was a eusocial bee. But the common an cestor of 
honey bees and the eusocial sweat bees, although it was a 
bee, was not eusocial. The figure gives a simplified view of 
the crigin of eusociality in the Hymenoptera. It also shows 
that bees and ants are just highly specialized wasps. Bees are 
wasps that gave up eating other insects to feed on pollen. To 
facilitate pollen collection bees evolved feather -like hairs. 
Within the bees eusociality then evolved 6 or more times. 
Unlike ants and termites, all of which are eusocial, most 
species of bees are not eusocial. Of the approximately 20,000 
species of bees in the world less than 1000 are eusocial. But 
in terms of numbers of individuals most bees are eusocial. 
Honey bees, bumble bees, and stingless bees are all very 
successful. Almost anywhere you go the majority of the bees 
foraging are eusocial. 

The cuckoo bee, Nomada, appears wasp-like because it is not 
hairy because the fe male does not need to collect pollen to 
feed her young. There are also eusocial parasites. In Britain 
we have one species of cu ckoo wasp and several species of 
cuckoo bumble bee. These have no workers. The queen 
enters the nest of another wasp or bumble b ee species, kills 
the host queen, and allows the dead queen's worker offspring 
to rear her own offspring. Thus, eusociality has its own form 
of parasitism. Parasitism of the worker behaviour of another 
species. 

Phylogeny 
Phylogeny of the eusocial bees, wasps, and ants within the 
Hymenoptera. The black circles mark the three origins of 
eusociality that have given rise to the lar gest numbers of 
eusocial species. a marks the origin of the single species of 
Costa Rican eusocial wasp, b marks the origin (probably more 
than once) of eusocial bees in the family Anthophoridae, and 
c marks the origin (5 or more times) of eusocial bees in the 
sweat bees, family Halictidae. 

... some individuals specialise on work and some on reproduction 
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Breeding bees on a small scale Dorian Pritchard 

Methods are outlined here 
that enable effective genetic 
improvement of honeybees, 

using as few as four 
colonies and techniques t hat 
are well within the capability 
of the amateur beekeeper. 

Criticisms of traditional 
morphometric assessment 
are made and a new 
breeding objective is 

suggested. 

Background 

The native, dark honeybee, 
Apis mellifera mellifera, is 

generally considered extinct 
in Britain (1,2). Following 

the epidemic that 
originated in the Isle of 
Wight in 1904, other 

subspecies of Apis mellifera 
were introduced which 
hybridised widely with the 
few survivors. It is the hope 

of British honeybee 
conservationists that the 
genome of the native race 

can be resurrected by 
selective breeding among 

those survivors that most 
closely approximate the 

original. However, in 
breeding specifically for 
native characters there is a 

danger of creating a mimic 
that resembles the native 

only in the selected 
characters and which could 
render the best criteria of 

identity unusable in future. 

Bees that closely resemble 

natives have been 
discovered in Britain and 

also created by back-

breeding. Some of these 
stocks have behavioural as 

well as anatomica I 
characteristics similar to 

those of A.m.meffifera. 

Criteria for identification 
of native bees 

Important native physical  

characters recognised by 
British A. m.mellifera 
conservationists include 
dark body colour with no 
brown or yellow abdominal 
ring, a cubital index of 

around 1.7, a negative 
discoidal shift, long body 
hair, short proboscis and 
narrow tomenta (1 A). 
Other characters include 

low temperature flight, 
white honey cappings, 
pollen storage among and 
below the brood, mating at 
hedgeAop level close to the 

apiary, ejection of drones 
during summer nectar 
shortages and adoption of 

winter physiology, with 
consequent fruga I use of 
winter stores (1 A). 

Four breeding 
techniques 

All the breeds of domestic 
and agricultural species in 

existence up to the 
beginning of the 20 th  

Century were bred by 
people quite ignorant of the 

laws of genetics. They 
simply propagated those 
they liked. Applying this 
principle to honeybees we 

can derive four simple 
breeding techniques which 

can be directed 
simultaneously towards 
several objectives, using no 
more than four colonies. 

Method 1. Routinely 

destroy the 25% least 
desirable queens and their 

drone brood. Do this early in 

the season. Re-queen or 
unite with another colony. 

Method 2. Re-queen your 

poor colonies from the best 
stocks of the current  

season. 

Method 3. Encourage 

drone production in colonies 

headed by queens raised in the best colonie s of previous 

seasons. 

Method 4. Extend genetic variation in a desired direction. 

Extension of genetic variation must be done in a semi-
conservative way to avoid contaminating the apiary with 
drones that are possibly ill adapted to that locality. Do not 
import an exotic queen, mated or virgin; obtain a queen 
locally or send your own virgins away for mating elsewhere. 
Raise daughter queens (and hence exotic drones) from a 
queen mated elsewhere only after you are satisfied with the 

performance of the colony to which she gives rise. 

A practical example 

At spring assessment I had no stings from three of my four 
colonies, but several from the fourth. I therefore killed the 

queen in the fourth, destroyed her drone brood and united 
that colony with a neighbour (M ethod 1). At the end bf April I 
placed an extra frame of drone comb in the hive that 
produced the most honey when headed by the mother of its 

current queen (Method 3). In mid -May I carried out artificial 
swarming, destroying all the queen cells in those co lonies that 
had many and replacing them from the hive with the smallest 
number (Method 2). Later in the summer I bought in a str ong 

nuke from a local beekeeper renowned for the general quality 

of his bees (Method 4). 

Back-breeding towards native type 

Since 1984 I have been developing a line of dark bees in 
Northumberland, starting with near -native hybrids and 

breeding for self-sufficiency, high honey yield, low aggression 
and low swarming tendency. The intention is to derive a bee 
of local type that require s little attention and be ideal for 
beekeepers in the north of England. To encourage self - 

sufficiency, I do not feed them at any time. 

The bees are maintained in single National brood boxes. 
Following the heather I remove the end frames and place an 

empty shallow box below the brood nest, remove entrance 

blocks and put on mouse guards. The aim is to keep the 
colony cold and well ve ntilated through winter, with a clear 
space below the brood frames where it can cluster. 

Spring inspection is delayed until the American Currant (Ribes 

sanguinium) is in flower. I then remove the lower box and 

mouse guards, scrape out the floor, replace th e entrance 
block, end frames of heather honey and queen excluder. I put 

on a super of unwired foundation, ready for the rape har vest 
in May and June. Artificial swarming is carried out in May by a 

modified Snelgrove technique. Field beans are sometimes 

sown nearby and they flower in June to 

July. If a crop is available, I take my hives to the beans then 
re-unite parent and daughter colonies at the beginning of 

August. This produces a strong stock for the heather, which 

generally flowers until mid -September. 

Since 1989 the brood nest at first inspection has doubled in 
size to over eight frames with brood or eggs. Honey yield has 
improved from a maximum of about 301bs, with grey 
cappings, to about 1001bs on the best hives, with white 
cappings. 

In 1997 one colony was found to be storing pollen among the 
brood and by 1999 all colonies were showing this behaviour. 
All colonies also show a previously undescribed pattern of 
winter store usage, emptying the outer combs before the 
inner, so that at spring inspection th e remaining honey is 
close to the brood. 

Swarming tendency has been greatly reduced, but despite 
continuous attempts at correcti on, all colonies remained 
aggressive until a colony of gentle wild bees was introduced 
to the apiary. Most new stocks now show m arkedly reduced 
aggression. 

It is concluded that the breeding strategy adopted is effective 
and that breeding objectives are bei ng approached. Most of 
the resultant stocks have native physical characters, although 
no attempt was made to select for these. 

Bilateral symmetry, a new breeding objective 

Animals that move rapidly are generally genetically 

programmed to be bilaterally sy mmetrical, deviation from 
perfect symmetry denoting failure of developmental 

homeostasis in the face of environmental fluctuatio n (5). 
Traditional bee wing morphometry is based on the wing on 
one side only (3), which conflates expression of the basic 

genetic programme of the bee with environmental disruption 
of growth and development. An average of the averages of 
the readings taken for both wings of individual bees provides 
a better indication of the racial genotype of the stock. 
Comparison of the sam e readings for opposite wings provides 
a measure of that individual's adaptedness to the conditions 
under which it developed, so indicating the stock's suitability 
for that locality. 

In a survey of local bee stocks, readings of cubital index and 
discoidal shift were taken from both wings of each fly. It was 

found that a plot of the difference in discoidal shifts between 
right and left wings correlated with bilateral variation in the 

cubital index, although the two are under separate genetic 
control (3). This shows that in some stocks there is little 
environmental disruption of the genetically determined growth 

pattern, while in othe rs there is considerable general 
disruption. 

What is of particular interest is that those bees with 

morphometry closest to putat ive wild-type revealed the 
greatest degree of symmetry. This supports the theory that 

bees of native type are best adapted to lo cal conditions (5) 
and that assessment of bilateral symmetry should identify 
those colonies. 

Bilateral symmetry should therefore provide a basis for 
selection of well adapted bees on physical characters, while 
avoiding selection for any specific character. Breeding for 
symmetry should avoid creation of stocks that look like natives 
bees, but lack their behavioural characteristics. 

Summary 

Four simple techniques for breeding bees are outlined that 
can be performed with no m ore than four colonies. Using 
these techniques a strain closely resembling native A.m. 
memfera has been created by back-breeding from near-native 
hybrids. Morphometric symmetry is suggested as a new 
breeding objective for selection of genetically well adap ted 
bees. 
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Claire Chavesse 

Day 6. 12.6.00 No progress had been made on drawing out 
the foundation. 
*Mistake No 2. Still didn't feed. Broken down the quee n 
cells in parent colony. 

Repeat of day 6. 19.6.00 I removed the foundation frame 
from the nucleus. It contained eggs and youn g larvae. I 
trimmed back the lower edge to where I could see eggs and I 
placed this frame in the parent colony. 

Day 11. 25.6.00 I checked the queen cells in the parent 
colony, which were being developed. There were only 5 so I 
left them all. 

Day 17. 30.6.00 I removed 4 cells to Apidea boxes, leaving 1 
cell in the parent colony. 

20.7.0. The new queen was seen laying in the pa rent colony. 

Making up the Apidea Boxes. 
I used Ron Brown's small booklet "Managing Mininucs" for 
this. Now also dog-eared and propolis stained. 
*Mistake No 3. I got the starter strips of foundation running 
the correct way but was not nearly generous en ough with 
running the wax along the top bar, consequently the wax 
slipped in many frames making for poorly drawn out 
foundation which made manipulations difficult later. 

*Mistake No 4. When cutting out one of the queen cells I 
didn't leave a large enough base, the cell slipped through the 
hole in the Perspex crown board. Miraculously this queen 
emerged and was successfully mated. 

Final result. 
Contents of one mininuc absconded. As a result of my heavy 
handling trying to find if the Queen was laying in a mass of 
badly drawn comb. I really messed them around, another 
lesson learned. 

31.7.00 I moved the 3 remaining laying Queens into 5 frame 
nuclei having marked and clipped them. The experienced 
queen rearer would have laughed to have seen me. I had a 
white cover cloth laid out on the ground, I was on my knees 
removing each frame to find the queen. I have always foun d 
handling queens reared by other beekeepers a daunting task, 
afraid of damaging a Queen that someone else has put so 
much work into rearing. To my surprise I found myself much 
more confident with my own. 

When I last checked the nuclei in early September , one Queen 
seemed to have disappeared, but the remaining two were 
laying well. I have 2 bad tempered colonies earmarked to be 
requeened with these two queens next spring. 

Looking ahead 
When I mentioned to a 
beekeeping friend that I was 
rearing my own Queens for 
the first time, he predicted 
that I would find it incredibly 
satisfying. With only three 
queens to my credit, I admit I 
am hooked. I have the 
breeder queen in a 5 frame 
nucleus. Depending on how 
her daughters perform early 
next year I shall try and use 
her again. 

From these first falterin g 
steps, and mistakes have 
come plans for next year. 
• Start earlier. 
• Feed the nucleus drawing 

out the foundation. 
• Take more care over 

putting in the foundation 
so that the comb is well 
drawn out and the mini 
nuclei can be used more 
than once in the season. 

• I have found a simple 
method of queen rearing 
which suits me. I intend 
to continue with it, trying 
to improve my 
implementation of it. 

I am on my bike, if still 
very wobbly. 

Claire Chavesse 
Co. Waterford 
Ireland 

First faltering steps 
n 'ueenjearin 

I have been a member of the Galtee Bee Breeders Group 
	

Galtee queen. I have been doing this for several years and in 
since the spring of 1998, with my poor credentials of never 

	
the spring of 2000, I felt that at last I had the type of bee I 

intentionally rearing a queen, I must have slipped in through 
	

wished to propagate. 
the back door. I am a small hobbyist beekeeper. I intended 
originally to put a ceiling of 10 colonies on the number of 

	
Starting out on queen rearing is a little like learning to ride a 

colonies I keep. Somehow in the autumn of 1999 I found 
	

bicycle, it looks so difficult, when you have never done it, 
myself going into the winter with 14, this crept up to 15 in 

	whereas for those who have been rearing queens for years, 
2000. This I think is the ideal number for me, enough bees to 

	
like the proficient cyclist they wonder what all the fuss is 

have a great deal of fun with, yet not so many as to become a 
	

about. 
drudgery. 

As well as the general improvement in the quality of my bees 

Of course, I should have started rearing my own queens long 
	

in my apiaries I was given a swarm from an Apia ry that I 

ago, but there always seemed a good reason not to, not 
	

knew had a reputation for good quality bees. Below, I have 
enough bees, a wedding, a holiday in May, and poor quality 

	
laid out the colony appraisal records for that queen for t he 

bees. The latter being the only really good reason for not 
	

remainder of 1999 and early 2000. I appreciate that my 

doing so. Living within 45 minutes drive of Michael Mac Giolla 
	reasons for choosing this queen are based on a fairly slim 

Coda the temptation was to drive over to him and pick up a 
	character reference, but you have to start somewhere. 

9.6.99 Swarm collected and hived, fed 10.6.99. 

Date docility steadiness brood pollen comb comments 

20.6.99 5 5 5 4 5 Super next 

30.6.99 5 5 5 4 5 Q. ex.asp 

On 7.7.99, 15.7.99 and 26.7.99 I checked for space. This colony yielded 13.6 kg in 1999, with lovely white tappings. I was 
delighted with the queen. I have no idea how old she is. It is possible that she swarmed due to congestion, as the apiary she 
came from was not really being properly managed. 

Date docility steadiness brood pollen comb comments 

15.5.2000 5 5 5 5 4 Super 

31.5.2000 2 2 5 4 5 

6.6.2000 4 4 4 3 5 

12.6.2000 4 4 3 3 3 

20.7.2000 5 4 4 5 4 Young Queen 

Having decided to use this queen as my breeder queen the next decision to be made was which method of queen rearing to 
follow. I was aiming for 5-6 queens so saw no point in using a Jenter kit, which I don't possess anyway, and I was looking for 
the simplest method to start out on. I remembered seeing an article by Tom Robinson in the Autumn 1999 edition of Bee 
Improvement. I felt the method he described was within my capabilities, so I photocopied and enlarged his article, tucked it in to 
my record book, where it stayed becoming more and more dog -eared from use as the summer progressed. 

Following Tom Robinson's plan this was the pattern of my queen rearing. 

Day 1. 6.6.00 Removed queen and bees on their frame and put them into nucleus box about three feet away from the parent 
colony. I added another brood comb and combs containing stores and pollen. I put in a fifth comb of unwired foundation 
trimmed back at its lower edge to a zig zag shape. This was placed next to one of the brood frames. I shook in additional bees 

from two other frames. 
* Mistake No.1. I did not feed. It was advised in the article. As we had had a good early build up I thought it unnecessary, 

and consequently was badly caught by the severe June gap we suffered this year. 
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The chief value of honey-bees in the national economy is to 
perform their essential function of pollinating fruit and seed 
crops. Most bee-keepers keep bees for their enjoyment and to 
produce honey. 

To obtain surplus honey profitably, the natural bee -colony 
that stores some honey and then swarms, must be 
transformed into a colony that will continue to store honey 
without swarming. 

There are FOUR essential factors for a large honey crop: 

1. Location in a good nectar producing area - Good district. 

2 Weather suitable for nectar secretion and gathering - Good 
weather. 

3. Peak population of bees in time for the honey flow - Good 
husbandry. 

4. Physical ability of the bees and morale of the colony - Good 
bees. 

Location 

A good location is necessary, because bees do not gather 
from bricks and mortar; or from barren wind -swept areas; nor 
from fields of grain and gain little from overlong voya ging to 
distant fields. We can to a great extent (especially in Wales) 
ensure good locations. 

The bee-keeper should be familiar with the plants within his 
locality and their importance as pollen and nectar producers. 
Plants can be divided into 2 classes, p rimary nectar producers 
(i.e. plants that produce surplus honey) and secondary nectar 
and pollen producers (i.e. plants whose ou tput is used by the 
bees for building up colonies). Knowledge of the plants, their 
abundance and period of bloom has great value in anticipating 
colony management problems. 

Weather 

Good weather is important (at the right time). Without it, bees 
cannot work; plants do not thrive nor offer copious quantities 
of nectar. Regrettably (or otherwise) we have no control over 
the weather. 

Husbandry 

This is necessary because management techniques enable the 
bees to thrive. It involves all kinds of diverse activities such as 
provision of good combs, good hive conditions, the insurance 
of adequate food reserves, the control of swarming, the 
control of diseases, e.g. Nosema, Varroasis, Acarine and the 
brood diseases. 

Man is the honey bees' worst enemy He tends to leav e 
insufficient food during dearth periods and fails to provide 
ample hive space for the colony to develop and store honey, 
often forcing it to swarm. A colony that swarms is sub - 
standard in storing capacity during production period. 

When should one feed? A ny time a colony supply runs low. 
Bees (different from humans) do best in prosperity not 
adversity. Bees should always be fed we II in the autumn. A 
colony needs 35-40 lbs of stores to make a good job of 
wintering - enough stores till the spring flowers st art yielding. 
Spring feeding is best done in the autumn. 

Feeding in the spring will be of value only in conditions 
where: - 

(a) The bees are short of carbohydrates. 

(b) The bees are short of water. 

(c) The bees are short of either or both due to bad weather. 

In many areas there is no advantage in encouraging spr ing 
brood rearing due to the absence of early flow. Encouraging 
brood rearing in such areas is likely to bring on the problems 
of swarming. It must be observed however that many districts 
have an early flow potential that is not realised because the 
bee-keeper fails to have his colonies in condition to take 
advantage of this flow. The result being that the bees build up 
on this spring flow and are more likely to swarm afterwards. 

One of the most important aspects of single brood -box 
management is in the provision of good combs i.e. full of 
worker cells and clear of honey so that there is always plenty 
of room for the queen to lay. Queen excluders are used to 
control the location of the brood nest. It makes for better 
combs in a brood box to have one comb or half a comb 
composed of drone cells. (These can be identified with a 
coloured drawing pin or similar). As one of the tests in 
diagnosing Varroasis is by examining the drone brood, it 
makes for quicker examination when one knows where the 
drone comb is situated. It is also an aid in ensuring there is 
an abundance of the right drones around for queen rearing. 

Attention should be given in spring for building up. The 
important thing in the early part of the season is to give room 
to accommodate growth and development; room is needed 
for both bees and honey. Bee -keepers must recognise the 
three prime urges of a honey bee colony: the br eeding urge; 
the swarming urge; the storing urge. Always the colony is 
activated by one of these. 

When the breeding urge is in the ascent, the swarming and 
storing urges are subdued. The critical time comes when the 
breeding urge fails to rule a colony, i. e. when it changes to 
one or other of the governing impulses. Many things bring 
this about. First of all there is the natural b rood-rearing peak 
which is particularly manifest in some strains - the so called 
swarming strains. It is hardly if at all discer nible in the non-
swarmers. 

The breeding urge cannot for obvious reasons be maintained 
in a colony with a failing queen, or a que en who for whatever 
reason is unable to meet the demands upon her by her 
colony. 

Bad seasons favour development of the swarming urge. The 
weather does not permit nectar to be secreted and harvested 
in quantities sufficient to develop a strong storing urge. 

The district can have a great influence. Although the weather 
may be favourable for nectar secretion and gathering, it may 
be that there are insufficient nectar bearing flowers to allow 
bees to store well. 

That there are strains of bee that will tolerate such 
adverse conditions and not swarm must be, 
acknowledged. They evince steady brood pattern and 
tend to store up bees. They are seldom prolific breeders, 

but are long lived bees. 

If the district is such that a good flow is possible in the 
spring and the colony of such strength that it can take 
advantage of it, then super early (when brood is on 
seven frames not later) with drawn out combs not 
foundation. When there are plenty of bees on the first 
super, put another on top. It does not matter whether 
there is honey in the first super or not; put the second 
super on to accommodate the bees. 

Good bees are important because they make 
management prove decidedly e asier and probably 
more effective. It is likely that when the first three 
"goods" are present the good bee is of little 
importance. It is when one of the "goods" is missing 
(as they often are), that the better bee comes into its 
own. 

It is true that 'any old lady can get her cow to calve in 
March' and 'any fool ofa hen will lay in spring Almost 
any bee can produce good c rops in good locations in 
good weather with good management. One reason, 
perhaps, why there has been so much emphasis on 
management. 

Good average yields will only follow if attention is paid 
to the quality of the stock. Any colonies giving low 
yields; swarming problems; or are vicious should be 
re-queened. Colonies that are vicious destroy the 
pleasure of beekeeping and slow up the work. Queens 
that head colonies giving good results are left alone, 
no matter what their age and poor 'doers' are better 
re-queened, no matter what their age. 

There is plenty of scope all round for improving the 
bees we keep. Management costs for low producing 
colonies usually equal and often exceed the costs for 
the best colonies, i.e. they require more labour to 
correct deficiencies that should be avoided. By raising 
the average yield to equal more closely that of the 
higher producing colonies, the bee -keeper is also likely 
to improve productivity of his best colonies. 

More attention than formerly needs to be given to the 
location of the apiaries. Apiaries should be located 
away from cultivated areas and homesteads so that 
the bees will not prove hazardo us to animals or a 
nuisance to people. They should be fenced to exclude 
livestock and be accessible by motor vehicle under 
most weather conditions. A source of water is 
essential. 

Bee-keepers have to pay more attention than formerly 
to the Rules and Regulations of handling honey for 
sale. The days of bottling straight out of the extractor 
are gone. There are now rules re label ling, batch 
numbering etc. It is up to beekeepers to ensure that 
they are fully conversant with the latest regulations. 

The principles of productive colony management are 
similar in all areas. Management problems in different 
areas vary only in the timing of the colony 
development to coincide with the area's principal 
nectar and pollen producing plants. 

To sum up: Successful honey production depends upon 
integrated efforts of many circumstances. In short, having 
good bees in good districts; at a good time for abundant 
nectar secretion; and giving good management during this 
period. 

HONEY PRODUCTION 
D.H. Ferguson-Thomas 

Some General Hints on Handling Colonies 

1. Colonies in springtime are generally good tempered 
especially if weather/crops allow them to be fully occupied 
gathering pollen and nectar. 

2. Equipment. Accurate spacing of frames and hive parts. This 

makes for smooth handling and helps to avoid crushing 

bees. 

3. Having the frames 'warm way', i.e. parallel to the entrance. 

Starting from the front the returning bees congregate on 

the front frames and not on every frame as happens when 

frames are the 'cold way'. This system enables easier 

finding of the queen. 

4. Apiary sites. If hives are liable to vibration from tree roots 

etc. bees are liable to build brace comb, making removing 

frames more difficult. This results in jerky handling and 

upsets the bees. 

5. At cessation of honey flow, bees are best left alone for 7 -

10 days to quieten down. 

6. Seasons/Districts where pollen is scarce makes bees 

touchy. 

7. Colony morale. Are the bees happy with their queen? 

8. People should not go near bees if smelling of animals or 

insecticides. 

9. Thundery weather can upset bees, especially if heavy rain 

causes a sudden stop in the flow. 

10. The use of the smoker. As little as possible of cool smoke is 

what is required. The bees do not need to be kippered. 

11. Beekeepers must be observant as to what plants the bees 

are working. 

(a) Lime. This seems to yield early and late in the day. 
During the lull in the middle of the day the bees are 
best left alone. 

(b) Bees working on mono sources, e.g. oil seed rape, can 

be touchy. 

(c) Bees working on wild clover are invariably easy to 

handle. Colony morale seems to peak when WWC is 

yielding. 

12. Try and breed docile bees. This makes the whole operation 

of beekeeping a pleasure and just as profitable. The result 

of good handling is to observe th e entrance afterwards: the 

bees are carrying on their work uninterrupted as if nothing 

has happened. 
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'gone will be the days of 
tetracycline antibiotic 

treatments' 

On the 11th.of November 2000,as our guest speaker at 
the Bath Beekeepers annual general meeting we were 
introduced to Professor Brian Dancer, Senior Lecturer at 
the Cardiff School of Bio-Sciences. 

We were told that a few years ago, Professor Dancer 
was made aware that funds were available for bee 
disease research. With the D.N.A. testing techniques 
available at Cardiff, he was asked to take another look 
at E.F.B. [European foul brood (Melissococcus 
plutonious)] and A.F.B. [American foul brood 
(Paenibacillus larvae var larvae)]. It is because of the 
accuracy of these D.N.A. tools, that the names of many 
plants and bacteria have changed over the last few 
years. 

The first thing he did was to recap on the family tree of 
the pathogens found in colonies from all over the world. 
It was found that the DNA of samples of E.F.B. and A.F. 
B. from around the world were remarkably similar. Once 
this was done, it was noted that one of the pathogens 
(Bacillus pulvifaciens) is so closely related to A.F.B. that 
it is deemed to be a sub-species of A.F.B., this was also 
noted in the 1970's by Gibson & Gordon. 

After many experiments, set backs and dead ends 
trying to find a natural substance that would effect the 
A.F.B. spores the research money ran out. As molecular 
biology is very expensive he asked Stewart Prince 
(Brian' s student working on the project ), to drop the 
D.N.A. work and use cheaper experimental methods 
comparing these two particular strains using low cost 
laboratory tests. Stewart decided to look into some old 
work previously done by E.C.Holst in the 1940's to do 
with antibiotics found in A.F.B. 

The task was to investigate B. pulvifaciens for an 
antibiotic effect. 

Stewart found that B. pulvifaciens also has a very 
powerful antibiotic effect against a wide range of 
bacteria including E.F.B. and Painibacilusa/vie, (often 
associated with E.F.B.) but not A.F.B. 

As both B. pulvifaciens and A.F.B. are so closely related 
it was not expected that any effect would be seen. This 
was when Stewart did, what Brian says 'only a student 
could think this way'. A petri dish containing a postage 
stamp size square of A.F.B. bacterium was grown so 
that it was at full potency, then Stewart introduced a 
similar size square of B. pulvifaciens adjacent to the A. 
F.B. 

During the growth of the B. pulvifaciens something 
was produced that appeared to be consuming the A. 
F.B. This turned out to be a protein antibiotic that 
kills off other bacteria during its sporulation phase. 
It is this work that is the basis of the patent 
submitted by Cardiff University, to cover the 
development of treatments for both E.F.B. and A.F. 
B. Brian stressed that although this works in the 
laboratory, it is still early days and much more work 
needs to be done on investigating the structure of 
these antibiotics and bacteria. Other work being 
looked at is the possibility of A.F.B. and E.F.B. 
bacteria being able to develop a resistance to this 
method of treatment and the trigger that sets off an 
outbreak of disease initially. Brian thinks this will 
most probably found to be stress related. 

How the treatment could work. 

It is hoped that within a few years a new approach 
to bee health will be via bee friendly products that 
are normally found in both colonies and hive 
products at present, without causing any health risks 
to beekeepers or the general public. Gone will be 
the days of tetracycline antibiotic treatments. 

The proposed treatment of infected colonies could 
consist of a B.pulvifaciens spore preparation mixed 
in a sugar patty and fed to the infected colony, or 
added routinely as a prophylactic treatment 

Adult worker bees have been tested to see if they 
would be affected in any way when B.pulvifacien 
spores were introduced directly, or when fed in 
sugar syrup. No ill effects were found or expected, 
because B.pulvifaciens is a normal pathogen found 
in colonies. The next step is to take these 
observations and bring them to a product form. The 
spores themselves are cheap to produce and will 
survive for long periods of time without any special 
protection. 

AFB spores are in most of our colonies. 

One of Brian's students has collected honey samples 
from Belgium and found A.F.B. spores in 134 of 
them. It appears that there are several strains of 
AFB about, one of which does not kill the larvae in 
the early stages of development as is usual, but just 
before emergence, and only leaves a slight 
stickiness instead of the normal glue associated with 
A.F.B. We asked if there was any indication of what 

could be the reason why some colonies are affected and 
adjacent colonies appeared to be free of the disease. 
Was it the bees or some other reason? Brian thinks it 
will found to be strain dependent, with colonies that 
have hygienic behavior reducing the num ber of spores 
sufficiently, to keep the critical level below that required 
for an outbreak to show up. 

It is expected that field trials will begin on E.F.B. during 
the 2001 season; this should take a few years to 
resolve. Because of the nature of these di seases the N. 
B.U. are involved at all stages and will be working with 
Vita (Europe Ltd.) who will be responsible for producing 
and distributing an effective substance for Beekeepers 
to use safely. 

Funding support for this project. 

Brian thanked the B. B.K.A. for the initial funding to get 
the project off the ground and subsequent support from 
the Bee Farmers, C.B.Dennis trust, Chamberlain fund, 
N.B.U. and Vita (Europe Ltd.) who will be marketing the 
products. 

I found this lecture very interesting and demanding. I 
would recommend anyone about to hear Brian's lecture, 
to read up on the relationship of the pathogens found in 
normal colonies. I recommend Bailey and Ball "Honey 
Bee Pathology" plus Morse and Nowogrodzki "Honey 
Bee Pests, Predators, and Diseases" 

This is just a brief glimpse into what was an excellent 
lecture. I'm sure we will be hearing lots more about 
these developments over the next few years as the 
research continues. This appears to be the way forward 
for treating the problems our bees encounter with 
regard to pests and diseases, rather than the previous 
methods of chemical toxins and the residues they leave 
behind. 
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www.bibba.com 

The BIBBA web site has 
been updated recently. 

Put it in your bookmarks or 
favourites. 

Dark Galtee Queens 

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

Send for a brochure to 

Micheál MacGiolla Coda 
Glengarra Wood, Burncourt, Cahir, Co.Tipperary. 

Telephone 00-353-52-67205 

BIBBA Committee 

The AGM will soon be upon us (29 th  April) and 
nominations for committee members should be 
received by the Secretary at least 28 days before 
then. There must be BIBBA members who could 
offer their services to serve on this committee to 
help to steer BIBBA through what promises to be a 
very interesting period. 

If you feel you would like to know more about 

what is involved, give your Secretary David Allen a 
ring on 01302 885813 secretary@bibba.com 

Bee breeding groups who are in touch with 
Albert Knight 01773 745287 
Dartford Bee Breeders 
East Midlands Group 
Galtee Bee Breeders 
North Devon Bee Breeders 
North Tyneside Group 

North York Moors Honeybee Conservation Group 
Peak Bee Group 

Dark native 
queen bees 

Queen mothers from Apis mellifera mellifera stocks 
selected using wing morphometry and for 

hygienic behaviour using liquid nitrogen method 

Open mated in the Derbyshire Hope Valley 

Quiet tempered and productive 

Thorax marked and wing clipped as required 

Limited availability for Summer 2001 

Orders being taken now £ 18.50 inc p & p 

Many queen orders could not be supplied in 2000. 
Please reorder and accept our apologies. 

Peak Bees 
The Old Manse, Great Hucklow, 

Tideswell, Buxton, Derbyshire SK17 8RF UK 
tel: 01298 871262 

email: queens@peakbees.co.uk 

If you wish to emailed 
when major changes 
occur on the web site or 
important news is 
available for members 
then: 
email angus@bibba.com 
with your address in the 
body of your message 
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Travelling Workshops — an idea 
BIBBA may be prepared to take a travelling workshop to a group of beekeepers, provided there were sufficient 
beekeepers attending to make it (financially) worthwhile. 

Obviously expenses would have to be met, this would i nvolve mainly petrol and photocopying of handouts plus a 
fee for the work put in by the demonstrators. If long distances were in volved it could mean accommodation may 
have to be provided. Expenses could be funded either by making a charge for those attendi ng or meeting these 
out of the funds of the local association being visited. It would up to the local association or group to de cide. 

What a travelling workshop could offer: 
The idea would be to have demonstrations on grafting of larvae, making up mini -nucs and morphometry. This 
would mean colonies being available to show how to collect bees for sampling, and how to make up nucs w ith 
bees. 

A suitable hall and one or two slide projectors would be required also. A team of BIBBA members would come to 
carry out the demonstrations and there would be opportunities for those attending to have 'hands -on' 
experience. If required a nucleus could be brought along by the demonstrators with pure bred Apis mellifera 
mellifera bees to provide the larvae for grafting, and these put in a cell-raiser. This cell raiser would be prepared 
beforehand by the group being visited. The queens raised could b e sold by the group to help with funding the 
visit. 

If you would like more information please contact the BIBBA Groups Secretar y, 
Albert Knight. 01773 745287 groups@bibba.com 

Report from the North Tyneside Group 
by Bill Tindal 

The North Tyneside group are planning to have a better season in 2001. I a (ways say we are going to do 
better next year, in fact every beekeeper I know says the same. 

Here are some thoughts on ventilation and hygienic behaviour. Some years ago I picked up a National brood 
box from a beekeeper who gave up the craft, this had a 5 Omm hole drilled in the centre, and for several seasons I 
have used this hive at the oilseed rape, clover and heather, with a no rmal floor, the lower entrance left open to 
facilitate the removal of debris. The bees seldom use the lower entrance but favour the higher one, and this winter I 
have blocked the lower entrance to test the bees ability to clean the floor. 

I have a hive with a metal floor (manufactured), the rear half is perforated and invariably gets gummed up, 
the front has an aluminium landing board. This tends to chill the bees early in the season when they are water 
carrying so I inserted a thin sheet of plywood at the entrance. In spite of all the floor ventilation I noticed a slight 
amount of mould on the outer combs. 

I have made some mesh floors and I find there is a lot of pollen in the debris below these. Pollen is invaluable 
in the early part of the year, and I believe the metal causes heat loss by the bees due to conduction, and is not 
conducive to brood rearing. I have some 5 frame nucs that I have used for many years and these have two 3 inch 
circles of mesh in the floors at the rear, this seems to solve the pr oblem of the bees chilling on the cold mesh early 
in the season. 

Metal mouse guards can cause heat loss due to conduction of he at from the bees, so I use wooden blocks 
with just a bee space and I provide plenty of top ventilation. 

Hygienic behaviour is difficult to assess, all the colonies I have tested by destroying bee larvae with a needle 
were removed within a few hours, so I decided to monitor floor cleaning as a guide to hygienic behaviour, and 
regarding any colony that had a clean floor as hygienic. The mites found on the floor being examined under a 
microscope to see if they have damaged inflicted by the bees. 

We all want hygienic bees that will kill Varroa mites and I think the cure/prevention is in the hands of 
geneticists and scientists. 

I am the Director of an organic farm and it really hurts me to have to resort to chemicals to keep our bees. 
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Bee Books New and Old 
MEAD MAKING, EXHIBITING AND JUDGING by H.Riches £9.95 

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

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

Special price now £1 1.95 
DO YOU KNOW ABOUT HONEYBEES? By J Buckle. New children's book, colour plates £6.99 
BEEKEEPING AND THE LAW - Swarms and Neighbours, by Frimston and Smith £10.50 limp 

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

Telephone (01726) 76844 

Derbyshire 
Beekeeping 

Centre 
specialists in 

QUEEN 
REARING 

EQUIPMENT 
Catalogue on request 
Queen bees available 

Thorne agent 
Ben and Justine Gillman, 

Nether Cottage, Nether Lane, 
Hazelwood, Duffield, Derbyshire 

DE56 4AP U.K. 
Tel: 01773 550 513 

Bee 
Crafty! 

Read 

Bee Craft 
THE OFFICIAL JOURNAL OF THE BRRISH BFFKIP ERS' A,SO[UIION 

O Monthly O Practical ! 

O Topical ! 

0 Beginners & Experts ! 

O Competitions & Reviews ! 

The leading UK monthly beekeeping journal 

Details from: 

Mre 5 White, 
24 Dogger Lane, 

ti 

Wells-next-the-Sea, 
Norfolk NR23 1E3E 

Tel/Fax: 01328 711681 

1;3 gDp 

00 7neel oo 
❑ Third party 
DO insurance 

'looee ' 

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

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

Read 

'An 
Beachaire' 

The Irish 
Beekeeper 

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

post paid. 
Sample copy from: 

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

Dublin, Ireland. 

GWENYNWYR CYMRU 
THE WELSH BEEKEEPER 
The publication of the Welsh 
Beekeepers Association, 
giving news and views of 
beekeeping in Wales and 
abroad. Subscription details 
from: 
R.Prue, Tir Onnen, Pum Heol, 
LLANELLI, CYMRU SA15 4NB 
U.K. 

This BIBBA magazine 
is free to members 

for an annual 
subscription of only 

£15 per year. 
Join today! 

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

Tel:01604-890117 

The 
Beekeepers 

arterly 
n's Biggest & Brightest Beekeeping Magazine 

Subscribe Today 
Only £14 per year !! 

we supply books on bees & beekeeping 
send for lists 

Br ta 

Northern Bee Books, Scout Bottom Farm, Mytholmroyd, Hebden Bridge, 

West Yorkshire, HX7 5JS. Tel:(01422) 882751, Fax:(01422) 886157 
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