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AGM 2006 

The BIBBA AGM at Stoneleigh was 

better attended than ever, with rep-

resentatives from the Irish Republic, 

the Isle of Man, Northern Ireland, 

Scotland and Wales as well as 

England. The business meeting 

went smoothly and resulted in a 

Committee with several new mem-

bers. At the first Committee meeting 

thanks were recorded to retiring 

members, including David Allen 

(Secretary), Angus Stokes (past 

President and Magazine Editor), 

Albert Knight and Lester Wickham. 

Albert was presented a splendid cut 

glass Waterford Crystal vase at the 

AGM in token of his long and valu-

able service to BIBBA (see his letter 

in this issue). 

Sue Cobey gave two excellent lec-

tures which were well received by 

the audience. Several members 

recorded their appreciation of the 

Forum in which they were able to 

see and question Committee 

Members. 

Future plans 

On page 27 is an indication of the 

direction in which BIBBA hopes to 

move under its new Committee. The 

priority initiatives are breeding group 

activities, and the survey of A.m.m.. 

We hope these will complement 

each other to produce a wider adop-

tion of native bees at grassroots 

level, through networks of breeding 

groups as well as individuals. As 

part of these moves, I intend to con-

tact as many groups as possible with 

a view to publicising these activities 

in the Magazine to a greater degree 

than hitherto. 

The season so far 

After an abnormally prolonged win-

ter and wet May, we now (early 

June) seem to be heading for a heat-

wave. The conditions have certainly 

allowed natural selection to operate 

as weak colonies and poor queens 

have in many cases been eliminated, 

and the survivors will hopefully do 

well this summer. While parts of the 

beekeeping world are in panic 

because of heavy losses, ascribed to 

all sorts of causes, the early BIBBA 

pioneers took a longer-term view, 

seeing winter and spring losses 

especially as all part of the bees' 

adaptation to the environment. As 

Beo Cooper used to say, "If they 

can't winter in a single BS broodbox 

with minimal feeding", I don't want 

'em." 

Dates for your diary 

24-29 July 2006 FIBKA Summer 

Conference, Gormanston. Contact 

Michael Woulff, 00353 (0) 21 

4631011, email eosbee@indigo.ie 

11-12 August 2006 BIBBA stand 

at Shrewsbury Flower Show. 

8-12 September 2006 BIBBA 

Conference, University of Bath (see 

pages 28-9). 

18-22 September 2006 SICAMM 

Conference, Versailles. Contact 

Gérard Arnold, 

arnold@pge.crns-gif.fr 

19th-21st October 2006 National 

Honey Show, London. 

21st April 2007 BBKA Spring 

Convention, Stoneleigh. 

22nd April 2007 BIBBA AGM. 

9-14 September 2007 Apimondia, 

Melbourne, Australia 
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Honeybee Conservation in the 21st Century: new tools 

and new approaches 
Dorian Pritchard 

This paper is the text of a lecture delivered at the Central 
Association of Bee-Keepers Annual Weekend, Stratford-upon-
Avon, Nov. 2005. 

Introduction 

Over the past 10-15 years new research methods have been 

developed within biology that are radically different from any 

that went before. These are within the realm of "Molecular 

Biology" and they involve careful analysis of DNA 

(Deoxyribonucleic acid). All animals and plants contain DNA 

that provides a recipe book and manual for their construction. 

In DNA-based research you are looking at the instructions for 

creating an organism rather than the organism itself. 

The central principle of conservation is to safeguard the sur-

vival of wild species within their natural environments. This 

paper addresses the conservation of A.m. mellifera in Northern 

Europe, but these approaches are equally applicable to all the 

honeybee subspecies. I will show how DNA studies can be used 

to indicate genetic admixture (or contamination), degree of 

inbreeding, the ancestry and evolution of queen lines and the 

possibility that stocks have been transported to their present 

locations from elsewhere. 

Natural distribution of A.m.mellifera 
If we compare the natural distribution of the different sub-

species of Apis mellifera with high summer, July average tem-

peratures, we see that A.m.mellifera, the Northern European 

Dark Bee, is the only one that naturally existed North of the Alps 

and Pyrenees. Here July temperatures average below 200  C. 

All other subspecies are adapted to markedly hotter summers. 

In northern Britain and north-west Scandinavia July tempera-

tures average lower than 150C, so you would not expect any 

race other than A.m.mellifera to survive there unaided. 

Morphometry 

Traditionally the native British honeybee is identified by its dark 

colour, narrow tomenta, long abdominal hair, short proboscis 

and two measures of the veins of the right wing, a negative dis-

coidal shift and a cubital index below 2.1. These days there are 

several computer based methods for wing vein analysis, the one 

favoured by BIBBA using the "Beemorph" program. To apply 

this, wings mounted on a glass slide or acetate sheet are 

scanned and saved in a computer file. You then open the file 

within the Beemorph program, position your cursor sequential-

ly over seven wing vein junctions on each wing and click the 

mouse at each point. When all the wings in a sample have been 

recorded, a single click on the "Graph" icon brings the analysis 

into play and shows all the data plotted as graphs. The posi- 

tion of the average point indicates the subspecies and the 

spread of the points reveals the homogeneity of the sample. 

A weakness of morphometry is that it does not distinguish 

between true native bees and bees of the mellifera subspecies 

that have been imported from elsewhere. To do that you need 

to look at their DNA. 

DNA 

The DNA molecule famously has the structure of a "double 

helix", or double spiral. If you were to take a metal ladder and 

twist it around a telegraph post then remove the post, you 

would have a good model for DNA. But it is not the overall 

shape of the ladder that is important, but the structure of its 

rungs. These are of two kinds, one has base molecules C at one 

end and G, at the other. The second has an A at one end and 

a T at the other. Both kinds of rung can be fitted either way 

round, so that each side of the ladder has all four bases, A,C,G 

and T, with a complementary series on the opposite side. The 

sequence along one side contains the important instructions, 

while the other side holds the same information in negative 

form. 

The genes function by their base sequences spelling out the 

sequences of amino acids in the proteins of the organism. 

Some proteins are structural, like muscle protein, but most are 

enzymes that operate like machine tools, performing a specific 

task when fed with the appropriate components. 

The total length of DNA in any body cell of a worker honeybee 

is about 20 cm, distributed between two equal sets of 16 pieces, 

each tied in a bundle called a "chromosome". Drones have only 

one set of 16 chromosomes. 

Microsatellite DNA polymorphism 

In the early days of DNA analysis it was common to chop up 

the extracted DNA into small pieces and collect it by centrifuga-

tion in a test-tube. The bulk of the DNA would collect at the 

bottom of the tube, but typically some would remain suspend-

ed at a higher level because of its lower buoyant density. This 

became known as "satellite DNA" and was found to consist of 

sequences repeated in many copies. Those in which the repeat-

ed unit was very short (4 bases or fewer) became known as 

"microsatellites". Microsatellite DNA has no known function, but 

is now exploited in forensic DNA fingerprinting. 

The instruction "avoidbananaskins" could be represented by 

the formula: 

"avoidba-(na)2-skins", containing two repetitions of the 

sequence "na". In body cells the DNA replication enzymes 

sometimes make an error in assessing the number of repeats in 

repetitive sequences. When this happens a message equivalent 
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to "avoidbananananananananaskins", or "avoidba-(na)8-skins" 

can result. Such a message would constitute another allele of 

the same "gene", defined by "avoidba" at one end and "skins" 

at the other. It is this kind of variation that we look for in 

microsatellite DNA. 

One honeybee microsatellite sequence that has proved infor-

mative is known as A24, with various repeats of the 2-base unit 

CT. Changes in repeat number occur only rarely, but the result 

is that descendent populations can be recognised by character-

istic numbers of CT repeats within the A24 sequence. 

PCR amplification. 
There are only two copies of A24 in each cell of the worker 

honeybee, one on each set of chromosomes obtained from the 

two parents. In order to study them, those two copies must be 

amplified into a million or so and this is done by a process called 

the Polymerase Chain Reaction or PCR. The process depends 

on an enzyme obtained from a species of bacterium from the 

hot springs of Yellowstone National Park, with the special prop-

erty that it can withstand and operate at exceptionally high tem-

peratures, so enabling the process to proceed very rapidly. 

In the PCR, a sample of DNA obtained from one worker bee is 

heated to 940C, to cause the two sides of the ladder to fall 

apart, leaving half-rungs exposed on each side. A pair of 

"primers" consisting of pieces of DNA identical to the ends of 

the microsatellite repeat (i.e. to the equivalent of "avoidba" and 

"skins") is added to the DNA sample and also allowed to split 

into positive and negative halves. On cooling the mixture, 

copies of the primers attach to their complementary sequences 

on the honeybee DNA and thus re-create double-sided ladders 

at each end of the repeat. DNA repair enzyme from the hot 

spring bacterium is then added, along with some free molecules 

of A,C,G and T and the enzyme re-creates the double-stranded 

sequence through the repeat. To visualise this, imagine a rail-

way repair vehicle loaded with spare rails and sleepers moving 

along an intact section of track until it comes to a place where 

one rail has been torn away. The gap is then repaired using the 

spare parts carried on the vehicle, which then moves on to deal 

with the next break. 

At the end of the process we are left with two copies of the 

sequence defined by the primers, for every single copy at the 

start. The cycle is then repeated to generate 4, 8, 16, 32, etc. 

identical copies of the original gene. The PCR cycle takes only 

minutes to complete, so several hours of automated cycling can 

generate millions of copies. 

The volumes of materials involved in DNA analysis are very 

small, measurable in microlitres, and the genes under study 

cannot be seen by eye. To render them visible and to measure  

their relative lengths the technician now subjects the PCR ampli-

fied copies to the process of gel electrophoresis. 

Gel electrophoresis 

A slab of jelly is cast in a tray with small plastic inserts at one 

end that when later removed leave a row of wells. A DNA sam-

ple from one bee, amplified by PCR is placed in each well and 

the samples caused to race one another through the gel by 

application of an electric current. You can visualise the event 

as an obstacle race between sportsmen through a maze of pipes 

and tubes. Jockeys, being small, could use pipes of all sizes, so 

would probably win, but there would be a great pile-up of sumo 

wrestlers fighting for access to the largest pipes, while the other 

sportsmen would be distributed down the course in order of 

size. If someone blew a whistle before the jockeys reached the 

finish, with the command to stop moving, an observer from 

above would see the whole field of competitors arrayed in order 

of size (Fig. 2) 

In a similar fashion, when the current through the gel is 

switched off it leaves the various microsatellite preparations dis-

tributed in order of their number of repeats. Most samples from 

single worker bees separate as two DNA bands, one for each 

allele. Drone DNA would produce only one band as they have 

only one set of chromosomes. Some worker bees would also 

produce only one band, if both of their parents contributed an 

A24 sequence composed of the same number of repeats. These 

are called "homozygotes", as distinct from "heterozygotes" with 

two DNA bands of different mobility. 

Inbreeding 

Worker bees produced by inbreeding, i.e. by mating between 

closely related parents, have a higher-than-average proportion 

of homozygotes and fewer heterozygotes, so the proportion of 

either is an indicator of the degree of inbreeding. For example, 

0.85 (85%) of the chromosomes in one sample from a small 

island have an A24 allele with 92 repeats, 0.15 (15%) one with 

104 repeats. The theoretical proportion (Hd) of heterozygotes 

we would expect if there were no inbreeding is given by the 

Hardy-Weinberg law as 2(0.85 X 0.15) = 0.258. The observed 

proportion (Ho) was 0.300. Since the observed proportion is no 

smaller than the theoretical, the test indicates no inbreeding, 

despite the small size of the population. A sample from anoth-

er apiary, with Hd = 0.410 and Ho = 0.308, was one in which 

inbreeding could be suspected. 

A mixed brown and yellow bee sample from the Danish island 

of Laeso revealed an allele with 106 repeats not found in the 

mellifera subspecies, but present in ligustica (and carnica) bees. 

This indicates genetic admixture by (probably) Italian stock. 
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Honeybee Conservation in the 21st Century: new tools and new 

approaches 
Dorian Pritchard 

This indicates genetic admixture by (probably) Italian stock. 

Mitochondria) DNA 

Microsatellite DNA is on the chromosomes and carried in the 

nuclei of cells. The chromosomes are contributed by both 

queen and drone parents. In contrast, mitochondrial DNA is 

present in the cytoplasm, in minute bodies, the mitochondria 

and transmitted only by queens because sperm are too small to 

carry mitochondria. They provide a perfect record of the female 

ancestry of every queen, irrespective of her or her ancestors' 

mating partners. 

The mitochondrial chromosome is small, circular and packed 

with functional genes except for a short region between the 

genes for two kinds of cytochrome oxidase, CO-I and CO-II, 

where there is a complex set of repeats. The structure of the 

repeat section is highly subspecies-specific. A.m. ligustica bees 

have the series, Q1,Q2,Q3, alongside a tRNA gene; this is called 

Type I. In Type II mitochondria a "P" element is introduced 

between the Q series and the tRNA. Type III have the P ele-

ment and the Q1,Q2,Q3 group is repeated twice. In Type IV 

there are three repeats of the Q group and in Type V, four 

repeats and both also have the P element. Intergenic patterns 

of Types III, IV and V are characteristic of the mellifera sub-

species of Apis mellifera (i.e. Apis mellifera mellifera, the 

Northern European Dark Honeybee). Apis cerana, the Eastern 

honeybee, has an intergenic element "PA", described as Type O. 

Several British populations of the mellifera subspecies have 

been identified on the basis of morphometry and their DNA 

analysis broadly confirms their identity. However, DNA analysis 

also revealed that two typical "native" UK populations included 

a few bees with mitochondria of ligustica type. It was deduced 

that two queens of one sample of 48 colonies and three queens 

of another of 46 colonies were actually descended from ligusti-

ca ancestors. Categorisation of queens on the basis of their 

mitochondrial DNA thus allows the breeder to identify queen 

lines of non-desired ancestry that can then be excluded from 

breeding programmes. 

Evolution of A.m. mellifera populations 

Another approach to the investigation of honeybee mitochon-

dria has been to elucidate the detailed base sequence of the 

CO-I gene. Small differences in sequence are found, equivalent 

to different ways of spelling the same word, which show pro-

gressive changes with the advance of time. Pedigree diagrams 

can be drawn on this basis, in combination with assessment of 

intergenic region type, to illustrate the evolutionary relation-

ships between honeybee stocks. (Fig. 1) 

The ancestral Apis lived millions of years ago, probably in the 

region of India. The population that remained in the Far East 

evolved into Apis cerana, with mitochondria) intergenic region of 

Type 0, while another branch that went west evolved into Apis 
mellifera, with intergenic regions of Types I,II,III and IV. The 

western branch divided into southern and northern populations, 

the former further splitting into a Mediterranean line (ligustica, 
carnica, etc.) characterised by Type I and an African line with 

types II,III and IV. 

The northern mellifera population apparently became further 

subdivided into three main branches. One, of Type IV, is now 

known only in Sweden. The second, mostly of Type III is locat-

ed largely in Norway, Sweden and Finland, but has representa-

tives also in England (Grimsby and Caistor) and County Kerry in 

Ireland. On this evidence alone it is impossible to deduce con-

clusively whether the latter British and Irish samples are native 

to those locations or whether they are descended from stocks 

taken there, for example by Scandinavian settlers. A third pop-

ulation, of Types III and IV, gave rise to several lines now rep-

resented in France, Denmark, Ireland and the UK and a 

Tasmanian sample taken there from Yorkshire in historical time. 

This evidence, based on mitochondrial DNA is the first to 

demonstrate convincingly that stocks of honeybees unique to 

Britain and Ireland survive there to the present day. It provides 

the rational basis that justifies conservation of those dark bees 

we have long believed to be the last descendants of the origi-

nal honeybees that colonised these islands at the end of the Ice 

Age. 

Conclusions 

In conclusion, DNA studies of British honeybees can: 

1. provide conclusive proof of survival of ancient, native A.m. 
mellifera stocks; 

2. indicate the degree of inbreeding of populations; 

3. elucidate the evolutionary relationships between queen 

lines; 

4. detect and indicate the degree and type of genetic admix-

ture by other A.m. subspecies; 

5. indicate the probable geographical origin of translocated 

stocks; 

6. help prioritise conservation strategies. 
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SWEDEN IV 

	

Sweden 	III 

Norway 
Ireland 	Co Kerry 	III 

	

Norway 	III Sweden 

	

England Caistor 	III 

	

Sweden 	III+1V Finland 

	

England Grimsby 	III — 

Norway 
Sweden 	III - 
Finland 

Denmark lase 	III 	 

France Brest 	III 	 

	

Derbyshire IV 	 

UK 	Colonsay 	IV 	 

Tasmania 	III 	 

Olengarra 
Capee 

(NORTH) 
III, IV 

mellifera 

(WEST) 	(EAST) 
1, II, III, 1V 	0 

metkfera cerana 
Apis_. 

Ireland III — 

A.m.anatoHca I 

A.m.caucasica I 

A.m.ligusdca I 

A.m.carnica 	I 

(SOUTH) 
I, II, III, IV 

Mediter-
ranean 

AFRICA II,III,IV 

Fig. 1. Evolutionary relationship between honey bee 

populations, based on sequence of the mitochondrial 

cytochrome oxidase-I (CO-I) gene, broadly related to 

past population migration patterns. (Redrawn from 

publications of Pedersen et al, University of 

Copenhagen.) 

Fig. 2. Gel Image (K.Palmer) 

Dorian Pritchard 
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Native Irish Black Bee versus the Buckfast Bee 

T.N.Hillyard 

During 1967 The Beekeeping Research Unit at Clonroche, Co 

Wexford carried out some comparison trials of Irish and 

Buckfast Bees - side by side trials. 

The stocks used in the trial were six colonies of dark bees of 

the native Irish strain and six Buckfast strain colonies. The six 

colonies of dark bees had been over-wintered as full stocks with 

ample stores and queens reared in 1966. Four of the six 

Buckfast strain colonies were derived from queens imported in 

July 1966. 

From May onwards the 12 stocks in the trial were in one api-

ary in a pastoral area of Co. Wexford and were managed as nor-

mal honey producing stocks with ten-day examinations for 

swarm control. This consisted of removal of early queen cells 

and giving more room in the first instance, but if the swarm 

preparations were persistent, artificial swarming was carried 

out, keeping the original stock as strong as possible for the 

duration of the honey flow. The data resulting from the trials 

are given in Tables 1 and 2. Winter food consumption covers 

the period from December to March inclusive. Spring feed cov-

ers that given from March 31 onwards. Where the weight of the 

colony is given this is the gross weight of the stock in its brood 

chamber, and as the stock components were similar those 

weights, though only roughly comparable, are useful. 

The winter of 1966/67 was a normal one with no excessive 

cold. April brought some good weather, which allowed long for-

aging spells for early pollen and nectar and led to a rapid expan-

sion of the Buckfast stocks, with corresponding depletion of 

stores. A change to cold weather in May made some feeding 

imperative for these stocks and there was a steady loss of 

weight by all stocks until the end of June when the main honey 

flow began. This was extremely heavy, but was terminated 

suddenly by a change in the weather around July 26 and this 

was the end of the nectar gathering for the rest of the season. 

All stocks were clear of adult disease at the start of the trial, 

but one of each group showed slight Nosema infection at the 

autumn check. 

Swarming tendency was assessed in three categories: -  

a 	Where no queen cells were built throughout the sea- 

son; 

b 	Where swarm preparations were given up after 

removal of cells and additional supers given; 

c 	Where it was deemed necessary to satisfy the swarm- 

ing urge by making an artificial swarm. 

While the Irish strain showed slightly higher food consumption 

up to the end of March, thereafter the position was reversed, 

the Buckfast strain being continually short of food, particularly 

in May. In some instances this was due to rapid brood rearing, 

but in two stocks (Nos. 85 and 156) the expansion was slow, 

and the stocks never fully occupied all the 11 frames available 

to them. The remaining Buckfasts usually had all combs fully 

occupied with brood and the hives very full of bees. The 

swarming tendency appeared somewhat greater in the Buckfast 

and less easily contained than in the Irish stocks. 

The Buckfast strain were almost always very easy to handle, 

being very docile and did not run on the combs, the only diffi-

culty sometimes experienced was the very large quantity of 

bees in the brood chamber hampering examinations. The Irish 

strain, although not so docile, gave no difficulty during exami-

nations providing they were smoked some time before the hive 

was opened. They could however, be difficult during bad 

weather after the honey flow had ceased, but later returned to 

normal. The Buckfast strain appeared to be more active, par-

ticularly when foraging conditions were less favourable, but the 

results show that this may not be a profitable trait. They also 

seemed more inclined to rob and seek opportunities to do so. 

The difference between the two strains in their preparation for 

winter was striking. The Irish strain always maintained some 

stores in the brood chamber and as the summer progressed 

gradually filled the side combs, making a corresponding con-

traction of the brood area. In contrast the Buckfasts kept most 

combs fully occupied with brood until the end of the season and 

when brood rearing ceased, the brood chamber was almost 

devoid of stores, but very full of bees. They thus required much 

heavier autumn feeding. Figures for this are not available as 

many stocks at the end of the trial were united, but approxi-

mately double the amount fed to the Irish strain was required. 

For this reason it was decided that in a number of cases it was 

more economical to unite them to feed the full number of 

stocks. 

The results of the trial support similar trials in 1966 that the 

Buckfast strain do not do so well as the native strain in Irish 

conditions. The Irish strain put up a better performance on 

almost every score and particularly in respect of the most 

important factor - honey production - by yielding almost 80 per 

cent more. The overall food requirements were less and pre-

wintering condition much better. The Buckfast bees were very 

industrious foragers, but it appears that their excessive food 

requirement to produce and maintain a large and possibly short 

lived population undermines their performance in a climate 

where foraging spells are apt to be few and of uncertain dura- 
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tion. Their ease of handling is an attractive feature, but is of no 

great interest to a skilled beekeeper used to handling bees in all 

circumstances. The constant vigilance needed to ensure they 

do not starve when the spring is late and prolonged involves 

time and expense not called for by strains of more conservative 

habits. 

The lack of consistency in the characteristics exhibited by the 

bees in this trial is a matter of some concern. It is known that 

several lines of breeder queens are currently in use by the Israel 

breeding stations, but if the variations are too wide, then the 

resulting product can scarcely be called a distinct strain. The 

results of the 1967 trial indicate that the Buckfast strain is 

unlikely to prove as profitable under Irish conditions as the  

native strain of bee. 

T.N.Hillyard 

This Research Unit Report appeared in The Irish Beekeeper 
(An Beacaire) 22,4, 89-92, April 1968, and is reproduced by 

kind permission of Dr.Robinson, Director of Agricultural 

Institute, Malahide, Co.Dublin, and Mr.T.Hillyard, The 

Agricultural Institute, Beekeeping Research Unit, Clonroche, 

Co. Wexford. 

Table 1: Irish Stocks 

Hive 

No. 

Q.Age Food 

Used 

Dec-Mar 

Spring 	Spring 

weight feed 

Spring Autumn Swarm 

disease disease level 

Honey 

yield 

Wt. after 

honey 

taken 

46 1966 20 58 Nil Clear L.N. b 41 42 

37 1966 10 42 7 Clear Clear a 118 60 

99 1966 9 43 7 Clear Clear a 127 54 

35 1966 15 67 Nil Clear Clear b 130 44 

34 1966 13 51 Nil Clear Clear b 89 42 

72 1966 8 42 7 Clear Clear b 67 62 

Mean 12.5 50.5 3.5 95.3 50.7 

Table 2: Buckfast Stocks 

97 1965 13 46 10 Clear Clear b 56 35 
141 1966 9 47 6 Clear Clear b 98 37 

56 1966 13 39 12 Clear Clear c 27 49 

156 1966 13 41 12 Clear Clear b 58 46 

85 1966 10 42 12 Clear L.N. a 36 49 
71 1966 8 38 18 Clear Clear b 42 49 

Mean 11 42 11.6 53 44 
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On the Question of the Buckfast Bee 

Karl Dreher 

The Buckfast bee first became known in Central Europe follow-

ing the last war, long after Brother Adam had begun his breed-

ing work. In those days it was preceded by a reputation above 

all for resistance to acarine. Its reluctance to swarm, combined 

with a proclivity to build up strong productive colonies, was also 

well spoken of. As we [in Germany] were badly hit by acarine 

in the first two postwar decades, the first Buckfast queens were 

imported specially to test the variety's resistance to acarine. At 

that time - in the 1950s - other characteristics of the Buckfast 

bee became apparent, above all its distinct jumpiness and its 

strong inclination to drift. Because of this, keeping it in our bee-

houses among stocks of other races of bees with good homing 

instincts proved practically impossible. As even the acarine 

resistance was not confirmed, the Buckfast bee proved unfit for 

our conditions and less was heard of it. 

Breeders and scientists were already interesting themselves at 

that time in the racial make-up of the Buckfast bee and con-

cluded, in agreement with the statements of Brother Adam, that 

this bee was a stably inherited variety - a combination of the 

Italian and the Old English Bee; therefore a cross between the 

ligustica and mellifera races, in which some 90% of the inheri-

table material stemmed from the yellow race and only some 

10% from the dark race. 

I had no hesitation in pointing from then on to the Buckfast bee 

as the first successful combination-variety of the honeybee: as 

the first artificial race. This seemed to be justified, as these 

bees were indisputably separate from the other (natural or geo-

graphical) races of bee, according to their points of regognition 

(markings & characteristics). 

Today I have to retract these opinions of mine. That is to say, 

it is evident that Brother Adam has not rested on his laurels, but 

has endeavoured to improve his Buckfast bee further by breed-

ing. Consequently he has gone further along the road which he 

was treading from the beginning. He undertook several jour-

neys in search of other, interesting races of bees and to learn 

about their ecotypes. He incorporated the material which 

seemed to him suitable into his Buckfast breeding; eg Anatolian 

and cecropia, the southernmost ecotype of the Carniolan from 

Macedonia. 

Through this in-crossing, the Buckfast bee became calmer and 

steadier on the combs, presumably because the mellifera com-

ponent was further reduced. Its productivity was stil further 

increased. Above all, it became more like the Carniolan, without 

taking on the swarming tendency of many Alpine-Carniolan 

strains. This similarity to the Carniolan has gone so far that 

Buckfast breeders today already distinguish between a yellow 

and a grey Buckfast line. If one is familiar with the dominance 

of the yellow colour of the Italian race, one must conclude that 

in the case of the grey Buckfast bee we have to do with a pre-

ponderantly Carniolan bee (in particular a southern Carniolan = 

cecropia = Macedonian). 

Considering that in the 1950s the German Beekeepers' 

Association and its local branches set in motion extremely diffi-

cult and costly measures to replace the old native bee because 

of its jumpy mellifera characteristics, and considering the ensu-

ing mongrelisation through the agency of the calmer Carniolan 

race, we must only welcome the recently observed, sometimes 

very marked Carniolan influence in the Buckfast bee. In the 

case of the yellow Italian type of Buckfast bee and its uncon-

trolled offspring, there have it is true been loud complaints of 

a troublesome inclination to rob. 

Without wishing to offend Brother Adam, one must however 

also recognise the negative side of the new Buckfast bee . We 

owe him thanks for many insights in the realms of management 

and breeding. He has gone a long way towards opening for us 

a view of beekeeping beyond our borders. We can only cate-

gorise his bees as a hybrid mixture, however. This assessment 

is no criticism. It should simply open our eyes to what to 

expect in breeding. 

What are hybrids? In breeding science one distinguishes 

crudely between pure breeding and cross breeding. In pure 

breeding the breeder mates parents with the closest possible 

genetic endowment: in cross breeding, those with the most dis-

tant possible genetic endowment. As the umpteen thousand 

genes of the father & mother can be associated or dissasociat-

ed in almost every conceivable way, there is no absolute pure 

or cross breeding, but only a host of fluid blendings between the 

two poles. As the closest form of pure breeding are reckoned 

crosses between siblings or parents & offspring. Then follow 

line and strain crossing in ever-decreasing closeness; then 

crossing of not demonstrably related parents within an ecotype 

(eg the Alpine carnica); then crossing of different ecotypes 

within the same race (eg Alpine carnica x Carpathian carnica or 

Macedonian carnica). Finally there are crosses between closely 

related races (eg carnica x ligustica), and crosses between dis-

tantly separated races (African x European races). 

To the degree that the mutual influence of related genes 

decreases within this chain of intensity of pure breeding, the 

degree of cross breeding increases. 	Accordingly, mating 

between different ecotypes of a race is mild cross breeding: 

mating of distantly separated races extreme crossbreeding. 

Through the fluid character and mutual entanglement of pure 

and cross breeding one must draw a line arbitrarily somewhere 

- as almost everywhere in systematics - so as to avoid misun-

derstandings. In bee breeding one can justifiably draw the line 

between pure and cross breeding at the boundaries between 
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the races. Mating within the same geographical race is still 

recognised as pure breeding (more accurately, pure race breed-

ing); mating between different races as cross breeding. 

Pure breeding has the advantage of high genetic consistency, 

cross breeding as a rule the advantage of vigour and productiv-

ity in the offspring. Here too one finds a fluid transition, exact-

ly as between pure and cross breeding. With mating of closely 

related parents, genetic consistency is at its highest, and het-

erosis effects (superior vigour and productivity of the offspring) 

are at their lowest. This ratio is offset and reversed with 

decreasingly close relationship and increasing "foreignness". 

It is often assumed that only the 1st cross generation (F1) dis-

plays heterosis. This is not the case. The grandchildren and 

great-grandchildren (F2 & F3) also mostly still possess a superi-

ority, admittedly not as strong as the F1 generation, the first off-

spring. The heterosis effect therefore declines not suddenly, but 

by degrees. The strong heterosis effect in race-crosses is known 

in German as "Luxurieren" ("deluxe") or "Blenden" ("dazzling"), 

the F1 crosses as "dazzlers". 

One can maintain the enhanced vitality and productivity of the 

dazzlers or hybrids if in the next generations one repeatedly 

crosses in specific high-quality unrelated material. This is pre-

cisely what has happened with the Buckfast bee: originally it 

was a ligustica x mellifera cross over many generations. Then 

followed the crossing in of other valuable races (Anatolian and 

cecropia-carnica), which harmonised well with the original mate-

rial. Now the Buckfast breeders in the Federal Republic readily 

make crosses with the carnica which have become naturalised 

here. So the heterosis effect is continually maintained, or at 

least its decline is averted. 

What effect does this have on our national bee breeding? Pure 

breeding is child's play as long as one is situated in a pure breed-

ing area made up of good starting material. Here pure breeding 

proceeds automatically regardless of the beekeeper, because 

only valuable mating partners of the same race are encountered 

in the airspace. Hybrids on the other hand must be continually 

supported or newly created by repeated input of foreign "blood". 

Our breeding organisations concluded long ago that this is hard-

er than pure-breeding within material of the same race. 

One could argue that selective cross breeding is feasible. That 

is contradicted by the history and structure of our bee breeding. 

In the second half of the 19th century, Italian and Krainer 

queens were widely imported. The inevitably resulting hybrids 

were praised to the skies. Their honey production led most peo-

ple to overlook their increased stinginess compared with that of 

the native bees. Joy was short-lived: their productivity declined 

while their stinginess remained. This was finally the reason why 

in the 1890s funds were lavishly disbursed and the path of pure 

breeding was trodden. 

I would not claim that we are on the point of repeating this mis-

take. On the one hand I could point to the universal pure breed-

ing after the war - initially against the advice of Goetze - where-

by the choice of race as a result of early productivity tests clear-

ly fell in favour of the carnica in the different state associations. 

On the other hand Brother Adam certainly had a valuable hybrid 

bee at his disposal. They came into conflict with the practice of 

many professional beekeepers who had long worked with the 

offspring of good pure-bred mothers and mating stations. One 

way or another the use of heterosis was striven for. Perhaps 5% 

of our beekeepers can breed and manage bees after the exam-

ple of Brother Adam. 

What happens however with the 95% of our beekeepers who do 

not breed queens and whether by choice or not have been con-

verted to the carnica? If we were to adopt a new race or hybrid 

like the Buckfast then race crossing would begin again, with the 

subsequent breakdown and general reversal of the ease of 

manipulation of the bee stocks in our country. We would there-

by be back at the same stage we were at almost 100 years ago. 

Please note I am not claiming that the Buckfast bee could bring 

all our efforts of the last 25 years to naught. It incorporates 

good genes, inlcuding those of the carnica. It possesses advan-

tages of reluctance to swarm, also to be found in the carnica 
from Macedonia and the High Carpathians or the carnica queens 

of Dr.Bdger of the University of Bonn's Bee Science Institute. 

Buckfast influence is easily recognised and eliminated through its 

pronounced yellow component. Apart from that, the user of 

these bees soon recognises that they perform no miracles. As so 

often with novelties in beekeeping, a calming of enthusiasm is to 

be expected. The fact remains that the Buckfast bee can have 

an excessively deleterious effect on a great deal of assiduous 

breeding work. They proceed best who have learned to wait and 

see, and benefit from the mistakes of others. 

Dr.Karl Drehe 

Reprinted with kind permission from Die Biene 2/1976, 50-5 

http://www.diebiene.d 

Translated by Philip Denwoo 
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Further thoughts on the Buckfast Bee 

Philip Denwood 

Brother Adam and the native bee 

One of my favourite passages on the so-called "Old English 

Bee" runs as follows: 

"This dark brown bee was the possessor of quite an extraordi-

nary assembly of most valuable economic qualities, but in a 

much more disciplined form than found in her two nearest rel-

atives, the Nigra and French bee. The main difference between 

the English and the other two was that the former had a very 

restriced fecundity ... the disadvantages of such low fecundity 

were however in great part counterbalanced by a very unusual 

longevity, wing power and industry. She was thus well adapt-

ed to the prevailing climatic conditions of the British Isles and 

so guaranteed survival with a minimum of assistance. Although 

she did not give us the crops we expect as an average today, 

she was a bee that for practical purposes did not require feed-

ing and proved self-supporting. These traits, extreme thrift, 

ability to fend for herself, longevity, hardiness, wing power and 

industry, which were also a marked feature of the English bee 

can hardly be found together in the same concentration in any 

race. 

..• The English bee had two other qualities which make me 

regard her as an ideal, [italics mine, Ed.] her incomparable cap-

pings and her capacity for building comb ... It was quite extraor-

dinary to see the zest and speed with which this bee, even in 

the poorest of flows, built comb and drew out foundation to a 

pitch of perfection as otherwise seldom seen. Indeed in regard 

to these two traits there is no other strain or race that can 

match her." 

Ironically these words were written by Brother Adam, origina-

tor of the Buckfast Bee. You can read all this and more in his 

In Search of the Best Strains of Bees, Wallmar Verlag, Zell 

Weierbach 1968 (eg. p.123f.). Why then did he abandon this 

"ideal" bee and embark on the onerous task of creating the 

Buckfast? The answer is very simple - he was convinced that 

the native English Bee was extinct: 

..• the old-English bee suffered from one serious defect which 

eventually proved fatal to her, her extreme susceptibility to 

acarine [=Isle of Wight disease]. The result was that in the 

space of a mere twelve years [from 1906] the whole race was 

exterminated by this disease." (Ibid., p.124.) 

In this belief Brother Adam was clearly wrong, as was already 

pointed out in the 1920s. Thus W.Y.Sainsbury of Leeds wrote 

in the British Bee Journal Oct 22, 1925: 

..• I am sorry to say my experience is all in favour of the 

natives" (To which the Editor commented, "Why sorry?") 

G.R.Ellis of Preston wrote in the BBJ, Nov 5, 1925, 

"I was greatly surprised ... to see that the Rev.W.H.Richardson 

stated to the Staffordshire Beekeepers that 'Italians had essen- 

tially come to take the place of the darker natives.' I said, 'Rev. 

Sir, with all due respect, what nonsense, they are not essential, 

nor have they ever been.' ...The old British black has lived and 

survived in these islands, I suppose, since the miocene period, 

and will remain here in spite of acarine disease, bee dealers and 

bee-keepers, till the end of time. For an all-round bee it cannot 

be beaten. It is hardy, winters well, stands dampness as no 

other race of bees can, quick off the mark in spring, it has not 

that excessive swarming fever, it can produce the goods year by 

year, and its sections are the work of past masters. ... No, Rev. 

Sir, ... signs are not wanting that the native is coming back into 

its own; bee-keepers are beginning to find it can resist the dis-

ease as well as any other race, and, I believe, in Scotland today, 

that the yellow bee has almost disappeared and its two leading 

queen breeders, L.M.Thake [one of Beowulf Cooper's mentors, 

Ed.] and Mr.Whyte, breed nothing but the black bee. Why? 

may I ask." 

H.J.Wadey, BBJ Dec 3 1925: 

"I had always preferred British black bees, but I tried all the 

foreign races, and found that while some resisted the disease, 

they would not work in sections, so I scrapped them and have 

kept blacks ever since ..." 

One could quote many other indignant letters from around the 

same time. Some correspondents also put forward quite spe-

cific evidence that the so-called acarine disease first became vir-

ulent in Italian bees; others pointed to beekeepers with written 

records clearly showing the continuity of their black strains since 

well before 1906. 

Other perceptive correspondents cast doubt on the actual like-

lihood of a new disease coming apparently from nowhere and 

exterminating a whole population in such a short time. These 

doubts were to be put on a sound scientific footing in 1985 by 

Dr.L.Bailey of Rothamsted: 

"To sum up, there is no evidence that any parasite we know 

today has been the cause of wholesale losses of bees. All the 

information leads to the suspicion that the Isle of Wight disease 

was assumed to be the cause of all the losses for which there 

was no obvious explanation at the time. Beekeepers saw their 

bees die; they knew that infections caused sickness and death 

in other animals and, lacking knowledge, yet feeling the need 

for an explanation, they assumed an infectious disease was 

killing their bees." (Honeybee Pathology, Academic Press, 

London, p. 84.) 

In fact in those early days morphometric techniques for identi-

fying bee subspecies had already been devised by Brother 

Adam's fellow Germans such as Goetze. They were used from 

the 1960s by Beowulf Cooper and other BIBBA members to sup-

port their views on the survival of native British Isles bees and 
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can still play a useful role. The death blow to the extinction the-

ory however was dealt from the 1990s by DNA studies such as 

those described by Dorian Pritchard in this issue. 

The Buckfast bee 
As pointed out by Dr.Dreher in his article, breeding the 

Buckfast bee is hardly a DIY affair - its propagation depends 

mainly on commercial or at least large-scale breeders. 

Commercial production has been located in various parts of the 

world - formerly including Israel and Northern Ireland, nowa-

days mainly Germany, Denmark and the USA, with lesser activ-

ity in the Netherlands and Belgium. There is an active Buckfast 

Beekeepers' Association based in Germany (http://www.buck-

fast.de). Whatever we may think of their bees, we can learn 

from their enthusiasm and organisation. 

To quote from the website of a Dutch Buckfast breeders' 

group, "The most important misunderstanding in the beekeep-

ing world is that the Buckfast bee is a fixed race like the Italian 

or the Carnolian, this is in no way the case. The most impor-

tant lesson Brother Adam learnt us is how to breed the honey 

bee." (http://www.buckfast.nl/index.html) 

Brother Adam always characterised the Buckfast bee as a 

cross-breed or hybrid, taking advantage of the effects of het-

erosis or hybrid vigour. (The original Buckfast mysteriously con-

tained "Old English" genes even though that bee was "extinct".) 

As he admitted, these effects are unpredictable; moreover they 

wear off in succeeding generations. This necessitates a con-

stant programme of re-crossing, both with material from other 

Buckfast strains and with material from pure geographical 

races, famously obtained from many parts of the world by 

Brother Adam in his travels. Hence the bee is potentially liable 

to great variation both between different breeders and over 

time. This has led some continental beekeepers to question 

whether there is really any such thing as a Buckfast bee. 

As T.N.Hillyard comments in his article, "The lack of consisten-

cy in the characteristics exhibited by the bees in this trial is a 

matter of some concern. It is known that several lines of breed-

er queens are currently in use by the Israel breeding stations, 

but if the variations are too wide, then the resulting product can 

scarcely be called a distinct strain." (Hillyard's experiment also 

casts doubt on the claims of the Buckfast to superior honey pro-

duction.) 

In response to such debates we may quote the words of Eric 

Osterlund, creator of the so-called Elgon bee which is a Buckfast 

type with further genes introduced from a Central African race: 

"What is a Buckfast bee? Well, strictly spoken, it is a strain of 

bee that is bred at the place of Buckfast in England, and bee 

colonies that are headed by honey bee queens from Buckfast. 

Those queens should be bred from colonies that have reached 

a minimum standard for what can be labeled Buckfast. But 

words are the means by which we communicate. And they 

mean what we put into them. ... Thus Buckfast can be a sub-

stitute for a bee bred according to the Buckfast principles. Or 

maybe not. If different Buckfast breeding centers are differing 

too much from each other, maybe the resulting bee is too dif-

ferent to be called Buckfast. Or does that matter? Just think of 

all the different so called Italian bees around the world. ... And 

because my own strain of bees at the moment differ substan-

tially from the main Buckfast strain, anyway if you look at the 

pedigree, even if it is bred according to Buckfast principles, I call 

it Elgon instead of Buckfast. Elgon, as my bee has a lot of influ-

ence from A.m. monticola." (From a lecture given at Apimondia 

1999, Vancouver.) 

Confused? It seems that the Buckfast bee may be as much an 

attitude of mind as a scientifically identifiable organism. 

Beowulf Cooper always warned against waging a "bee war" by 

knocking other people's bees. As Albert Knight observes, we 

live in a democratic society where beekeepers are free to 

choose the type of bee they keep and breed. Both however 

make the important point that we should have regard to our 

neighbours in releasing drones into the breeding space. Should 

we not also respect the beekeepers who have chosen the path 

of pure breeding and the predominant geographical race of the 

area - whether native A.m.m. as in the British Isles or intro-

duced A.m.carnica as in Germany? After all it is not in the inter-

ests of Buckfast breeders to damage the standing of geograph-

ical races, for as many of them freely admit, they need the sur-

vival of the geographical races to provide material for their fur-

ther crosses. At the very least it is surely reasonable to ask for 

the reservation of conservation areas where geographical races 

can live and mate among their own kind and in their own envi-

ronment. 

Philip Denwood 
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Planning an Insemination Day by a Group 

Albert Knight 

Some breeding groups may have some excellent A.m.m. stocks 

they would like to replicate by means of instrumental insemina-

tion yet do not have the means of doing so. 

One solution is to have someone skilled in the technique to do 

this for them. 

There are several degrees of involvement in how this can be 

done. 

The simplest and requiring the least amount of preparation by 

the group is for the I.I. operator to collect the semen from the 

selected drone stocks and to take it away with the mini-nucs 

containing the queens and inseminate these at the operator's 

home base. 

Another way is for the whole operation to be carried out at the 

group's site. This would mean providing a suitable place to 

carry out the work. This would involve a sterile area on say a 

table, and perhaps the provision of a cylinder of carbon dioxide. 

The aim of the group should be to do all the fetching and car-

rying for the operator. The operator should be able to sit in 

front of his equipment and have the drones brought to the 

table. 

Whatever the arrangements are it is important that there is a 

good understanding by the group of what equipment they are 

to provide and the preparations necessary. 

This article is based on the experiences of organising two 

insemination events when the East Midlands BIBBA Group had 

Redmond Williams come over from the Galtee Bee Breeders in 

2000 and 2002. We are planning a similar event this year when 

we will have the services of beekeepers nearer to home, and I 

will also work into this article some of the points we are con-

sidering for this event. 

A date for the I.I. day must be planned well in advance so that 

stocks can be made ready and the timing for the raising of both 

queens and drones can be made (see Fig. 3). 

Queens must be 7 days old when inseminated and drones must 

be 14 days old to be sexually mature. 

Dealing with the drone rearing colonies first, these must be 

strong with plenty of pollen stores, and if there is not a nectar 

flow on, then feeding must be given to ensure drone larvae and 

hatched drones are well fed. 

The queens of the selected drone colonies should be confined 

to drone comb at the appropriate time so that the drones 

emerge two weeks prior to the I.I. day. They should be marked 

within the first day or two of hatching and before they are 

allowed free flight; this is easily done with a water based mark-

er pen without picking up the drones. A different colour should 

be used for each drone colony being used. Once the drone 

brood is sealed it can be placed in an empty brood box, filling 

the rest of the box up with stores of pollen, open stores and 

sealed stores and no bees. This can be placed above a queen 

excluder above the main brood box. This will ensure the only 

drones in the box will be those that hatch from the eggs and lar-

vae of the selected queen. 

The date when the drones are due to be hatched should be 

noted and the drones marked within a day or two of them being 

hatched. Marking drones may seem an unnecessary chore but 

it pays to do this, for it achieves two aims: one is to ensure you 

are using the drones from the selected drone breeder colonies; 

and secondly one knows they are the correct age. 

Once the drones have hatched and have been marked, then 

they should be allowed free flight. This can be done by fitting 

a swarm board with an entrance at the opposite side of the hive 

to the main entrance. Although the drones may move into 

other colonies this does not matter, as they can be identified 

during the collection of drones for gathering the semen. 

Now for the queen rearing. This is best done using larval trans-

fer, often called grafting. This will accurately determine the 

date the queens will hatch. The queens can be hatched in an 

incubator and inserted into nucs at the same time as the bees, 

or ripe queen cells can be inserted into nucs made up 24 hours 

earlier. Queen excluders must be in place over the nuc 

entrances to prevent queens going out on mating flights. 

The usual precautions should be observed in storing the nucs 

in a cool dark place for 4 days — see the BIBBA Guide on 

Managing Mini-nucs. 

The day before the I.I. day the queens should be caged and 

placed back in the nucs. Each nuc should be numbered and the 

same number should be on the cage; and it is worthwhile num-

bering the queens with the same number. This is a suitable 

time to give the queens a dose of CO2  gas. A second dose will 

be given during insemination, for it has been found this brings 

on egg laying earlier. 

A batch of cages can be done in one go by placing them in a 

plastic bag, inserting the tube delivering the gas, and observing 

the queens. Once all movement has ceased the cages should 

be removed and the cages returned to the correct nucs. 

It is useful to make the collection of semen the day before the 

I.I. day. This can be done in the apiary especially if it is an out 

apiary some distance from the place where the insemination is 

to be done. 

We have done this in the past using a suitable shelter, mini 

marquee/tent, or even in the back of a vehicle that has good 

headroom to enable a bench (a board on brood boxes) to carry 

the microscopes and the gear for collection of semen (see Fig. 

4). 
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The aim of the group members must be to ensure that 

the I.I. operator does not have to move from his seat 

during both semen collection and the insemination of 

queens (Fig. 5). 

Drones should be collected from wire queen excluders 

that have be leaned up in front of the colony entrances. 

Boxes with mesh fronts are used to collect about 12 

drones at a time. Several of these boxes are required so 

as to keep a steady stream of drones available for the 

operator. 

Drones will be flying between 10.00am and 4.00pm on 

warm sunny days. However if drones are not flying then 

they must be collected from the colonies. 

One can see there is a lot of preparation and support 

required to make an insemination day go smoothly. The 

various areas of responsibility should be thought out and 

allocated to group members beforehand. 

The stored semen will keep for a couple of weeks at 

room temperature if the pipette ends are sealed with 

Vaseline. This gives an option to carry out the insemi-

nation of queens a day or two after the collection of 

semen. 

The nucs should be checked over the next two weeks 

and the queens removed once they have started to lay 

and used either to start a new colony by setting up full 

frame nucs, or to requeen existing colonies. 

A record card should be made for each queen giving all 

the relevant information regarding origin etc., and 

should be kept in a plastic envelope in the hive roof. 

The timetable for queen and drone raising is given 

below (Fig. 3). 

The study by group members of Susan Cobey's video on 

insemination would be useful on insemination 

Albert Knight 

Fig. 1. Drone trap to prevent drifting. This is an alternative to mark-

ing drones as described in the text. Note recessed entrance and shade 

canopy to keep sunlight away from entrance. Kirchain, Germany. 

(B.A.Cooper) 

Fig. 2. Another type of drone trap laid on its back on the cover board. 

In use it is attached to the hive entrance to provide a shaded drone 

excluder. Kirchain, Germany. (B.A.Cooper) 
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Fig. 3. Timetable for drone and 

queen preparation. 
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Fig. 4. Insemination equipment set 

up in the back of a vehicle. 

Fig. 5. Redmond Williams using insemi-

nation equipment. (A.Knight) 
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Breeding the native bee of Wales 

Albert Knight 

This article is adapted from a presentation made to Welsh 

Beekeepers in 2005. 

Breeding work done on European sub-

species 

Original distribution 

The native bee of Wales is Apis mellifera mellifera, the Dark 

European honeybee. 

Over thousands of years the native bee of these islands has 

been shaped by the environment to survive in our conditions. 

Elsewhere in Europe other sub-species were also shaped by 

similar forces and so we have the Italian bee Apis mellifera 

ligustica, the Carniolan bee Apis mellifera carnica, and the 

Caucasian bee, Apis mellifera caucasia. These distinct sub-

species do well in the conditions of their origin and obviously 

will do well in other parts of the world where similar conditions 

obtain. 

Why not use the Carniolan? 

A lot of breeding work has been done to improve the Italian 

bee and the Carniolan bee, whereas no wide scale breeding 

work has been done on our native bee here in Britain, although 

some dedicated beekeepers have ploughed a lone furrow in 

doing sterling work in the selection and breeding of the native 

bee. Selective breeding of Apis m.m. has also been carried out 

to a limited extent in other parts of Northern Europe on the sub-

species, for our bee is also the native bee of Northern Europe 

north of the Pyrenees and the Alps right across to the Urals. 

The problems with hybrids 

One could argue that it makes sense to capitalise on the breed-

ing work of the Italian and Carniolan bees and import these 

here. The problem with this thinking is that to do so creates 

hybrids, that are crosses between sub-species, and this often 

results in a deterioration in temper, hence the well protected 

beekeepers we see today compared to yesteryear. 

Those of us that have settled on the native bee have found it 

has much to offer, but there are many obstacles in the way of 

breeding pure native bees here in Britain. The greatest difficul-

ty is getting queens mated within strain, in other words mating 

with drones of the same sub-species. 

All the work on selection can be in vain unless some degree of 

control is exercised over the drone population in the area. One 

way of achieving this is to use an isolated or semi isolated mat-

ing site, and it is more likely that this can be done by a group 

of beekeepers rather than a single individual. Another alterna-

tive is to embark upon instrumental insemination, and again a  

group of beekeepers working together can provide support for 

the inseminator. 

The biggest stumbling blocks to making progress in in such 

projects are beekeepers, for it requires cooperation and agree-

ment to work for set goals. 

Why use the native bee? 

Keeping docile bees 

There is a diversity of opinion among beekeepers as to the type 

of sub-species of bee they want to use. Some just want a ready 

made docile bee and go for the Carniolan bee, renowned for its 

docility, ignoring the consequences of doing so, for the cross 

between the Carniolan and the native bee can be extremely 

vicious in the second and third generation. 

We live in a democratic society where, for example choosing 

the bee we want to use is a beekeeper's own decision. 

Preserving the sub-species 

But surely there is some sort of obligation to the general pub-

lic to avoid producing vicious bees, and also to conserve a 

native subspecies that can serve us well if we are prepared to 

give it a chance? 

Assuming it is intended to carry out a breeding programme for 

the native bee of Wales, what is the best way forward? 

Breeding Groups 

Several groups - local strains 

The formation of breeding groups of two or more beekeepers 

who would select suitable breeding colonies, raise queens from 

these and get them mated at suitable mating sites. 

Nowadays there are many aids to assist bee breeders, these 

include computer programs for morphometry, record keeping, 

and breeding selection. 

Size of Groups 

Bee breeding can be very satisfying, results are quickly seen 

when suitable mating sites are used. 

The breeding group to which I belong have used isolated mat-

ing sites since 1982, apart from a period when movement of 

colonies was restricted by standstill orders when Varroa was 

first found. 

Our first site was Spurn Point at the mouth of the Humber, the 

second was in the Elan valley here in Wales, and the current site 

is the Upper Derwent Valley in Derbyshire. The present site 

means a 150 mile round trip to go to from our apiaries to the 
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Breeding the native bee of Wales 

Albert Knight 

site and back, but we consider that well worthwhile to get the 

benefits of getting the queens we have raised mated to our 

selected drones. 

Working together 

The advantages of working together with other beekeepers in 

breeding groups are considerable. These could operate simply 

by beekeepers using their own equipment and bees, but agree-

ing to allow others to have grafts from their best colonies. Having 

a greater number of colonies from which to select breeding 

material improves the chances of finding outstanding stock. 

Group equipment or individual? 

Our pa rticular group have colonies and equipment owned by the 

group as a whole. We have over 150 nucleus mating hives, 

instrumental insemination equipment, an incubator and lots of 

other items used in queen rearing. I would suggest however 

that it is easier to start and establish breeding groups by the bee-

keepers in the groups owning and using their own equipment. 

Illustrations 

Perhaps now it would be of interest if I showed you some slides 

of the way we operate (see Figs.1-15). There is nothing new 

about these methods, it is mostly straightforward beekeeping, 

but along the way we have put our own stamp on the way we 

do things as most beekeepers do. The one thing we have 

learned is that it is essential a group must work as a team. As 

individuals we take on various tasks within the group and we 

have found that this works well. When you have several indi-

viduals working together, one finds there are different talents 

and skills within the group, so the group as a whole is much 

more efficient than a single beekeeper. We are fortunate in hav-

ing a group of beekeepers who work together in harmony. 

Dissension should be avoided at all costs, it is simply a waste of 

effort and of time, it causes bad feeling, and let's face it, it is 

childish. 

Breeding groups - continued 

Assuming it is intended to carry out a breeding programme for 

the native bee of Wales, what is the best way forward? 

The formation of breeding groups of two or more beekeepers 

will select suitable breeding colonies, raise queens from these 

and get them mated at suitable mating sites. 

Mating sites 

Wales is particularly suitable for breeding projects, on the coast 

there are lots of suitable peninsulas, and in the mountains there 

are many places that could be used for isolated or semi-isolated 

mating sites. 

Use of nucleus hives 

There are several different types of mini-nucleus hives on the 

market, these include the Apidea (Figs. 5, 6, 8, 9, 15), the 

Kirchhain and the Warnholz, and of course there are full frame 

hives that can be divided to create up to four nucleus colonies in 

one brood box, and variations on this theme. 

Siting mating nucs is important, for losses can occur if nucs are 

badly sited. They should not be too close together nor in regi-

mented ranks, but if possible each nuc should have a natural 

marker such as a tree or bush or large stone that the bees can 

use to recognise the nuc which they are from. 

Managing mini-nucs 

The type of feed used in nucs is important, if candy is used it 

should not be too soft as to cause bees to become trapped by 

getting stuck on it, nor too hard as to be difficult to work. Syrup 

can be used provided arrangements are made to prevent bees 

from drowning. We use granules that float on syrup (Fig. 6), 

these are called "Light Expanded Clay Aggregates" (LECA) these 

are used in the water treatment industry to remove phosphorus 

from water and can be obtained from: 

Mike Wye & Associates. Tel: 01409 281644 

E-mail: sales@mikewye.co.uk 

Sensible siting of nucs and ensuring adequate ventilation and 

protection from the sun, helps to reduce losses due to abscond-

ing from mini-nucs. 

Bee breeding can be very satisfying: results are quickly seen 

when suitable mating sites are used. 

The essentials in queen rearing 

1. Colony assessment and recording these. 

2. Selecting suitable colonies both for queen mothers and also 

for providing drones for the mating site. 

3. Using strong colonies for the actual queen raising. 

4. Making up suitable nucleus colonies. 

5. Introduction of mated queens to re-queen colonies. 

Introduction cages 

There are many types available. Look for cages that give some-

where for the queen to hide, so that she can prevent her feet 

being bitten by aggressive workers. Such a cage is the BZ JZ 

cage obtainable from Dorothy and Derek Fretwell: 

Tel: 01335 370567 

The BZ JZ cage has a candy tube that has a cap on it to prevent 
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the workers from eating the candy and releasing the queen. 

Leave this on for 24 hours after inserting the cage, then remove 

it. At the same time break out the narrow strip of plastic at the 

opposite end so as to create a queen excluder in the middle of 

that end. Push a bit of candy in this space, this will allow a few 

workers will get into the cage. 

Leave now for at least a week, then examine the colony every 

7 days for the next month in case queen cells are raised to 

supersede the new queen. 

Albert Knight 

All phoots by Albert Knight 

Fig. 1. Queencells raised using Jenter equipment. 75% 

acceptance is a satisfactory sucess rate. 
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Breeding the native bee of Wales 

Albert Knight 

Fig. 2. Purpose-built queen cell incubator by 

Swienty of Denmark. Different models take 

from 70 to 150 cells. A large breeding group 

can justify the communal purchase of such 

equipment. 

Fig. 3. "Hair-roller"-type cell cage for use in cell-

raising colonies or incubators. 

Fig. 4. "Marburg"-type box for filtering out drones 

from bees for mating nucs. 
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Fig. 5. Frame with comb and bees from high-den-

sity polystyrene Apidea mating nuc, which takes 

four such frames. 

Fig. 6. Food chamber of Apidea mating nucleus hive. 

Designed to be filled with candy, it can be adapted for 

use with syrup using floating granules of light expand-

ed clay aggregate. 

Fig. 7. Home-made stand for holding multiple 

Apideas or other nucs. 
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Breeding the native bee of Wales 

Albert Knight 

Fig. 8. Four Apideas on single stand. The nucs are 

secured to the posts with rubber straps. 

Fig. 9. Nucs in mating positions, each group well 

separated among trees giving orientation marks. 

Fig. 10. Home-made mating nucs, for frames of half 

British Standard size. 
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Fig. 11. Simple plywood mating nucs 

lined with 50mm polyurethane insulation, 

taking frames of half British standard size. 

Fig. 12. British Standard frame with two half-

size frames fitted with plastic foundation for 

drawing out in full-sized hive. 

Fig. 13. Half-size frames drawn out and ready for 

use in mating nucs. 
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BIBBA AGM 2006 

Minutes of the 41st Annual General Meeting of the Bee 

Improvement and Bee Breeders' Association 

(Registered Charity 273827) 

Held on 23rd of April 2006 at the headquarters of the British 

Beekeepers Association, Stoneleigh, Warwickshire. 

Present 	41 members were poresent [NB this is sig- 

natures collected. Other members were present Ed.] 

Apologies 	were received from Angus Stokes, Adrian and 

Claire Waring, Dewi Rowlands, Bob Spencer, Bill Spence, Roger 

Dewhirst and Brian Ripley, Alan & Janet Hinchley. 

Minutes 	The minutes of the 2005 AGM had been print- 

ed in the 23rd edition of Bee Improvement Magazine. The 

proposition that the minutes were a true record was proposed 

by Albert Knight and seconded by John Tyler. They were unan-

imously accepted by show of hands. 

Matters arising 	There were no matters arising. 

responsibility and John Hendrie had accepted the invitation to 

take on the position of Secretary. There were no other nomi-

nations and John Hendrie was acclaimed. 

Four members of the committee: - David Allen, Janet Hinchley, 

Richard Jackman and Lester Wickham were retiring by rotation 

and offered themselves for re-election. Two new nominations 

had been received: Dr. Mervyn Eddie from Ulster and Brian 

Milward of Warwickshire. A ballot was held for the 5 places on 

the committee and four scrutineers appointed. 

The result of the election was that David Allen, Mervyn Eddie, 

Richard Jackman, Brian Milward and Janet Hinchley were duly 

elected to serve for a three year period. 

Special motions The Secretary had not received any requests 

under this heading. 

Date of next AGM 

The committee had not deliberated on this, a proposal would be 

published in the Bee Improvement Magazine. 

Trustees' Report 	This report (required by The Charity 

Commission) had been published in edition 23 of Bee 

Improvement Magazine and copies were also made available. 

After the Secretary had noted two minor corrections, the accep-

tance was proposed by Brian Milward and seconded by John 

Perkins. Unanimously accepted by show of hands. 

The meeting closed at 2.40.p.m. 

Signed 

Treasurers Report 	Being published in edition 23 of 

B.I.M. Tom Robinson commented that the outlay for the stand 

at Apimondia held in Dublin was high but as expected. Graphics 

boards designed for the shell stand and the new corporate out-

fits were assets that would be depreciated 

Acceptance of the accounts was proposed by Mervyn Eddie and 

seconded by Harry Owens. Unanimously accepted by show of 

hands. 

Terry Clare, Chairman 

Appointment of Account Examiners 

This item had been omitted from the agenda but a recommen-

dation by Tom Robinson (Treasurer) that Robinson & Co. of 

York (no relation) continue to act for us was ratified at the first 

Committee meeting of the year. 

Election of Committee 

Members 	David Allen having held the post of Secretary 

for 6 years indicated that he would like to take on a different 
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BIBBA Committee news 

Subcommittees 

At the first meeting of the new BIBBA Committee on 14th May, 

the subcommittee structure was set up as follows: 

Finance & General Purposes: Convenor Terry Clare. 

Membership: Convenor Brian Dennis. 

Technical: Convenor Mervyn Eddie. 

Education: Convenor Terry Clare. 

Media, sales, PR: Convenor John Perkins. 

Groups: Convenor Sandra Unwin. 

Conferences: Convenor John Perkins.  

too many one-man operations which disappeared on the 

decease of the beekeeper. 

Propagation of native bees 

Finally, BIBBA now has increased availability of instrumental 

insemination (commercial and amateur) and large-scale propa-

gation. Work is now in progress with a queen raiser in 

Shropshire to initiate the propagation of black bees on a com-

mercial scale using I.I., with drone donors from BIBBA-

approved sources. 

Extracted from minutes prepared by John Hendrie 

Survey 

Terry Clare gave an update on the current situation regarding 

the Survey of Apis mellifera mellifera. As Albert Knight had not 

been able to involve any schools it had proved necessary to 

rethink the approach. The Survey was now to be led by Mervyn 

Eddie with assistance from the Ulster Bee Breeders, and with 

the morphometry being carried out by Alan Jones. Costings 

were being calculated but because of the new basis it had been 

necessary to withdraw our application to the John Spedan Lewis 

Foundation and when ready to submit a new one. 

Terry explained that the Survey would identify gene pools of 

mellifera and near mellifera but this was not an end in itself. 

This would be the basis for future breeding and propagation 

policies. 

So as to avoid problems such as poor heterosis and inbreeding 

it would be necessary to maintain large gene pools. Raising 

large numbers of queens from only two or three queens did not 

lead to a viable future. Neither did breeding from just the 

"best" queens. The way forward would necessitate "grouping" 

groups so as to provide populations of a family of say 50 loose-

ly related queens. From time to time it would be necessary to 

introduce fresh genes from outside. The carnica people have a 

committee which oversaw such work and eventually BIBBA 

would have to consider something similar. It was important to 

understand the importance of conserving unique gene pools 

both for their own sake but as a resource for producing 

"improved" strains. In the plant world this is the raison d'etre 

for Brogdale. 

In practical terms everything would depend on the number and 

skill of Groups. Without them nothing could be achieved and 

this was where the work of Sandra Unwin and her 

Subcommittee was so vital. The Survey is of course the respon-

sibility of the Technical sub Committee but without the Groups 

nothing will be achieved. Groups must have sufficient members 

to have some hope of continuity — in the past there had been 

Bee Craft 
A full colour monthly beekeeping magazine for 

beginners and experts alike, covering all aspects of 
beekeeping in Great Britain and Ireland 

FREE SAMPLE COPY on request 

£20 for 12 issues 
Credit cards accepted 

Bee Craft Ltd. 
107 Church Street 

Werrington, Peterborough PE4 6QF 

Email: secretary @ bee-craft.com 
www.bee-craft.com 
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BIBBA Conference 2006 

///////////////////////////////////////////////////, 

Boolkk::ing Form 

Please use block capitals. 
iN 	 i 

/ 	/ 
Post Code 	i 

ull telephone number 
r 	i 

rkes shown are per parson, 
Flease circle the amount required. 

r 	 r r 	 i esidential(all en suite).  
;Arriire Friday 8th 

w hides Saturday 000 
;And Sunday 

Saturday and 	 i 
Sunday 	£150 

I on Residential 
Saturday and 
Sunday 	£0 

Saturday  or 	£45 
Sw►day 	 i 

iTo secure your booking p lease send a 
;1epositofl 0perperson. The balance must,'"  

e p aid in fullb y 10th August 2006 

Cheques made out to BIBBA must b e in 
r 

;a receipt and further information to 
T Robinson, 71 Broadway, York Y010 4JP.  

The Conference will be held in the 
University of Bath which has 
excellent facilities with a lecture hall. 
All facilities are adjacent and all the 
accommodation is en suite used 
only for conferences. Numbers are 
limited so early booking is 
recommended 

The lunches will be a cold buffet 
and the evening meal' will be a hot 
meal and on Saturday evening there 
will be a banquet dinner. 
(Please indicate any dietary requirements.) 

There will be bar facilities in the 
evenings where the evening meal is 
provided. All drinks to be ordered 
and paid for separately.. 

It is easy to get to Bath either by 
train coach or car. The university 
campus is situated on Claverton 
Down to the east of Bath. The .A4 
and .A.:36 roads run through the city 
and the M4 motorway is about 10 i 
mile distant. 
There is a charge of E3. parking on 
the cam pus but that is for the 
duration of the conference. This is 
additional to the rates shcmin. 

Amall 

Mounds Sterling, please enclose a sae ñor 
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Pr o.' amm e 

Friday Sth September '2006 

From 3.00pm arrivals and registration 

Evening meal self service 6.30p m to 7.30p m 

7.45p m Terry Clare 
Survival of the Genes. 

Saturday 9h September. 

Sam to 9am Breakfast 

Up to 9.00am Arrivals and Registration 

09.15 am Opening Ceremony 
Dr Ivor Davis-President of BBKA 

09.30am Dr Dorian Pritchard 
Breeding Bees on a small scale. 

10.30 Coffee 

11.00am Celia Davis 
Communication and Control ht 
Colony Reproduction 

12.30 Buffet Lunch 

2.00p m Pam Hunter 
Why don'tbees readbooks? 

3.00pm Coffee 

3.30pm 
Forum - Assessment especially Swarming 

Programm e 
04.30pm Dr Ivor Davis 

Future of beekeeping 

0530pm Claire Chavasse 
Nuclei 

7.00p m Banquet meal (Included in p tic e) 
Waitress service 

8.00p m Clive de Bruyn. 
Drone Assemblies. 

Stuilay 10th September 
Sam to 9am Breakfast 

Up to 9.00am Arrivals and Registration 

09.30 Cluee de Bruyn 
"cap ensis" 

10.30 Coffee. 

11.00am Celia Davis. 
"Mr Bee?   

12.30 Buffet Lust h 

2.00pm Clive de Bruyn 
Health in a queen rearing programme 

3.30p m Coffee. 

4.00p m Conclusion and goodb yes. 

For d irections visit 

www .bath. ac .0 kJ sal esan devents/  
desti nab on/RI aps.htm  
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Sincere thanks 	 BIBBA at the Welsh 

Convention 
Albert Knight 
	

John Perkins 

I would like to express my sincere thanks and appreciation for the 

wonderful Waterford Crystal vase presented to me at the BIBBA 

AGM on behalf of BIBBA members. 

I really was overwhelmed and totally surprised for this beautiful 

present. 

Six weeks earlier I was visited by the Chairman, Terry Clare who 

was accompanied by Sandra Unwin, bearing presents for my wife 

and myself from the Committee, a bouquet of flowers for Sylvia 

and a bottle of single malt whiskey for myself, so I never dreamt 

I would receive another gift at the AGM. Although I sat on the 

front row near one end, I had not seen the cut glass vase on the 

table and it was not until the President called on me to step up for 

the presentation and stood behind the vase that I saw it. 

I feel sure my remarks were inadequate for the occasion, but I'm 

sure my BIBBA friends will understand why. 

I was honoured and pleased that the presentation was made by 

Micheál Mac Giolla Coda, President of BIBBA, for in him we have 

a renowned breeder of Apis mellifera me/lifera honeybees whose 

reputation has spread far beyond the shores of Ireland. 

I often think back to Beowulf Cooper our founder and wonder 

what Beo would think now of the progress made by BIBBA. I 

think he would have been delighted. The progress has been the 

result of hard work by many members. I commented at the pre-

sentation that we now have the most effective Committee we 

have had during the 26 years I have been on the Committee. I've 

seen new members come on to the committee bringing their tal-

ents and expertise; this has resulted in new ideas and has brought 

benefits in fund raising, an excellent magazine, new images of 

BIBBA at shows, conferences and workshops. A new name and 

logo that has given BIBBA a wider appeal and many other 

advances in communication and membership ideas and some 

excellent publications. These developments have come about by 

officers of BIBBA being allowed to carry out their responsibilities 

without interference. 

The rapid deterioration of my eyesight over the last few months 

has made me make decisions in order to adapt to cope with the 

problem: stepping down from the Committee was one of these. I 

have come to terms with my disability and accepted I have to do 

things differently. I have had a lot of help and I intend to do what 

I can in my local BIBBA group, also to try and contribute articles 

to the Bee Improvement Magazine. 

My thanks for all the friendship and help I've had over the years 

from my Committee colleagues and BIBBA members generally, I 

have so many memories to look back on. Best wishes for BIBBA 

in the future. 

Albert Knight 

BIBBA were invited for the second consecutive year to 

exhibit at the Welsh BKA Convention. Our President, 

Micheál Mac Giolla Coda, gave two lectures during the day 

which were well received and well attended. As a result 

of Micheál's lectures, many visitors to the exhibit were 

seeking further information and support as to how they 

could conserve their local bees, where was the nearest 

breeding group and how to form a breeding group. 

Sandra Unwin, Groups Sec., has already identified the 

need for a publication on "How to form a breeding group". 

Visitors to the exhibit expressed great concern at the 

deterioration of temperament of their bees in recent 

years, believing that this was primarily due to recent 

imports of Buckfast queens into their locality. 

Requests were also received for local sources of quality 

A.m.m queens. 

There is great interest within Wales for conserving the 

Welsh Dark Honey Bee and for the aims of BIBBA. With 

invitations being received for articles to be published in 

the WBKA Newsletter, BIBBA has an ideal opportunity to 

mobilise this interest into active support. 

The exhibit used three of the graphic panels that had 

been produced for Apimondia, which maintained the new 

image of the association. The exhibit was manned by 

Gordon Hartshorn, Chris and John Perkins of the Marches 

Bee Breeding Group with support and encouragement 

from Micheál Mac Giolla Coda. 

Credit must go to the organisers, as it is a most friendly 

and enjoyable event, attracting most of the major traders, 

but none of the madness that occurs at the BBKA Spring 

Convention, making the WBKA Convention a jewel in the 

beekeeping calendar. 

John Perkins 
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BIBBA publications and software 

Better Beginnings for Beekeepers Adrian Waring. 2nd edi-
tion 2004 ISBN - 0 905369 09 2 £9.00 + £1.00. 

The Dark European Honeybee by Friedrich Ruttner, Eric 
Milner & John Dews £7.00 + £1.00 

Breeding Better Bees by John E.Dews and Eric Milner. 3rd 

edition 2004. ISBN 1 904623 18 2 £5.50 + £1.00. 

Breeding Techniques and Selection for Breeding of the 
Honeybee Friedrich Ruttner. £4.00 + £1.50. 

The Honeybees of the British Isles Beowulf A.Cooper 

£6.00 + £2.00. 

Pedigree Bee Breeding in Western Europe (Proceedings 

of the BIBBA Conference, Celle 1981) £2.00 + £1.00. 

Raise Your Own Queens (by the punched cell method) 

Richard Smailes £1.60 + £1.00. 

Queen Raising the Jenkins Way (by grafting) £1.60 + 

£1.00. 

Mating in Miniature Bernhard Mbbus £2.00 + £1.00. 

Bee Breeding and Queen Rearing £1.00 + £1.00. 

Elements of Genetics with Special Reference to the Bee 

J.Mesquida £6.60 + £2.00. 

Guidelines for Bee Breeding £1.80 £1.00 + £1.00. 

Beekeeping in Britain John Dews & Eric Milner £1.00 + 

£1.00. 

Drawings for the National Hive in Metric and Imperial 

Measurements Frank Walsh £2.10 + £1.00. 

Introducing You to Hive Record Cards Beowulf Cooper & 

Ken Ibbotson. 3 cards in a 4 page folder. 50p + 70p. 

Individual Stock Hive Record Cards, with Brief Instructions 

10 AS cards. Beowulf Cooper £1.60 + 70p. 

Postal Book Sales:  

John Perkins, Tinker's Mill, Crickmerry, Market Drayton, 

Shropshire TF9 2BG <booksales@bibba.com> 01630 638762 

If ordering by post please add postage and packing charge as 

indicated. Cheques payable to BIBBA. 

Computer Programs for Bee Breeding:  

Beewings a Czech morphometry program. About £60 from 

<dalibor@beedol.cz>. PC + Excel. 

Beemorph a morphometry program. £25: free 1-month demo 

from htto://www.hockerley.plus.com PC + Excel. 

Coorecorder and CBeewings two Swedish programs used 

together for morphometry. 

50 Euros: free trial from http://www.cybis.se/forfun PC + 

Excel. 

Ci-Dvber-mellifera a Swedish morphometry program. Free 

from <p.thunman@swipnet.se> 

PC or Apple Mac + Excel. 

BIBBA Record card/Stud book 	Free from 

http://www.bibba.com PC + Excel. 

GWENYNWYR CYMRU 
THE WELSH 
BEEKEEPER 

The publication of the Welsh Beekeepers 

Association, giving news and views of beekeep- 

ing in Wales and abroad. 
Subscription details from: 

Mr.H.R.Morris 

Golygfan 

Llangynin 

Sancler 

CAERFYRDDIN 

SA33 4.TZ 

Tel: 01994 230885 

An Beachaire 

The Irish Beekeeper 

Published monthly 
UK subscription £14.00 (sterling) per annum. 

Republic of Ireland 18 euros per annum 

This includes post paid 

Sample copy from 

David Lee 

Hon Manager 

Scart, Kildorrery 

Co. Cork 

Ireland. 

davidleej@eircom.net 
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Fig. 14. Grafting a young larva from the comb into a Jenter cell cup, inside a motor 
vehicle. 

Fig. 15. Batch of eighteen Apidea miniature mating nuclei ready for filling with 

bees. East Midlands Group apiary, Thrumpton. 

IF UNDELIVERED please return to: 

Brian Dennis, go Station Rd, Cogenhoe, 

Northants NNE iLU 
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