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Part 1 of the text of a lecture given at the 2006 BIBBA 

Conference. 

Part 1: Basic theory and resurrection of the native 

bee 

Introduction 

According to Ruttner, you need a minimum of 40 colonies 

to breed bees successfully. However, with an open mat-

ing system I find you can manage with a tenth of that 

number, just four. Also, as a geneticist I can tell you that 

a knowledge of genetics is a sophistication you do not 

need in order to breed animals successfully. The breeding 

of our farm and domestic animals was begun and carried 

forward successfully by Neolithic farmers 10,000 years 

ago. They knew absolutely nothing about genetics and 

yet produced many productive animal breeds sufficiently 

manageable to work alongside ourselves. However, you 

do need to think like a geneticist. The rule of the early 

farmers was: "breed from the ones you like; eat the ones 

you don't". Their main principle was to eliminate negative 

influences and, as I will describe, if you do that and no 

more, your bees should slowly improve. 

When you watch a highly competent beekeeper handling 

superlative bees your reaction may well be: "I must get 

some of those bees!" But that, I would say is the wrong 

message to pick up. What you should be thinking is: "I 

must learn how he/she does it and do the same myself!" 

These two articles present methods by which you also can 

breed better bees and do so even with only a small num-

ber of hives. 

Basics 

First, why not ask a beekeeper with excellent bees to give 

you some of his and save yourself the work? 

1. Because you cannot expect people to give or even sell 

you their best stock unless they are getting out of bee-

keeping. 

2. Because if you lack the knowledge to produce good 

bees yourself you may well soon lose them, so you need 

to develop the necessary techniques. 

3. Because if you move bees to a new location they usu- 

ally under-perform and may even do less well than those 

you already have. 

4. Because exotic drones produced by introduced queens 

could upset the breeding programmes of your neighbours. 

5. Because to do so would be to chicken out of a worthy 

challenge and miss out on a lot of fun! 

Line breeding 

Progressive genetic improvement by selective breeding 

within a strain is called "line breeding". It can work very 

well, but it comes with a very important proviso: you must 

confine your operations to a restricted gene pool. By that 

I mean you will make only slow progress if you introduce 

mating partners that have not been subjected to the same 

prior selection regime. 

To illustrate several alternative breeding strategies, imag-

ine you are set the task of creating a superior breed of 

police dog. It would need formidable physique, strength, 

courage, motivation, intelligence, athleticism, a good 

nose, good eyes, a strong bite, good hip structure, train-

ability, handsome appearance and so on, and there are 

several ways you could approach the problem. 

1. You could collect up strays at the local dog shelter, let 

them breed at random, select out the best and keep 

repeating that process. In a few hundred years you might 

reach your objective! (This is the approach adopted by 

most beekeepers with their bees.) 

2. You might recognise that, whereas the British police 

force uses German Shepherd dogs (or Alsatians), police 

forces elsewhere use other breeds, like Rottweilers, 

Dobermans and Giant Schnautzers. Imagine you had the 

bright idea of crossing a very good German Shepherd with 

a very good Giant Schnautzer. You could expect a litter of 

excellent puppies in the first (or F1) generation, but if you 

tried to breed from them you would get an unpredictable 

range of "grandpuppies" and breeding from the latter 

would not improve matters. You would in fact be little bet-

ter off than with strays from the dog shelter 

This outcome is because, although Alsatians and Giant 

Schnautzers both have excellent qualities, there are too 

many genetic differences between them. The first mating 

would produce a predictable outcome as each puppy 
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would have one set of Alsatian chromosomes and one of 

Schnautzer, a combination reproducible by repeat matings 

with other animals. This is called "cross-breeding" and it 

generally produces excellent F1 hybrids, renowned for 

"hybrid vigour". However, when you breed from F1 

hybrids, you get all manner of new combinations, as the 

Shepherd and Schnautzer chromosomes cross over, break 

and rejoin in potentially millions of ways. The sperm and 

eggs produced by crossbreeds carry completely unpre-

dictable combinations of genes and it would take many 

generations of selective breeding before they fell into a 

pattern. (Buckfast queens are sometimes advertised for 

sale as already mated with Carniolan drones. Their female 

offspring are inter-strain hybrids — displaying hybrid 

vigour, but useless for breeding, although their sons 

should be pure Buckfast.) 

3. A third approach would be to identify a dog of a very 

different breed that is exceptionally gifted in one aspect, 

perhaps a Springer Spaniel as these are widely employed 

as "sniffer dogs" at airports. You could try to cross their 

superior alleles for smell sensitivity into your best family of 

German Shepherds. Unfortunately however, those breeds 

are also only distantly related, so that would also put 

things back many generations. But if you repeatedly back-

crossed the hybrid F1 offspring to the Alsatian back-

ground, you should reduce the Spaniel component by 50% 

each time, i.e. from 50% to 75%, to 87.5, then 94%. etc. 

After 7 backcrosses there should be better than 99% iden- 

tity with the pure Alsatian. 	(This is essentially the 

approach adopted by Brother Adam in late development of 

the Buckfast strain.) 

4. A fourth approach would be to identify families of 

German Shepherds that over recent generations have rou-

tinely produced many excellent dogs and bitches. If you 

then identified any slight deficiencies in each family and 

other families with compensatory strengths, you could 

mate them selectively. In very few generations you might 

derive a line of Shepherds superior in all considered 

respects and all the puppies should be at least as good as 

their parents. 

In this last approach you started with animals carrying 

genes that have already been selected very strongly for 

the characters that interest you: the dogs are already per- 

haps 90% of the way toward your goal. By line breeding, 

you retain most of this pool of very favourable alleles and 

just re-shuffle the pack to give yourself a slightly better 

hand. By further selection and shuffling you would elimi-

nate any remaining weaknesses. Line breeding is the 

surest way of producing a sustainable stock of good qual-

ity and is the approach advocated by Beowulf Cooper, the 

founder of BIBBA, for improving our "village bees." 

In summary, if you want to create a stock of honeybees 

superior to all others available and capable of surviving 

indefinitely, you should start off with bees that are already 

a long way along the path you want to take and as mat-

ing partners you should use only similar bees. In practice, 

in Britain, this means basing your operation on Apis mel-
lifera mellifera, the Dark North European Honeybee. 

Apis mellifera mellifera is the only subspecies selected 

over 10,000 years by and for the British climate and is the 

only pure subspecies capable of indefinite survival here in 

the wild. I suggest the most sensible starting point for 

honeybee breeding anywhere is generally the bee native 

to that area, and if you do that, most of the mating part-

ners it is likely to meet are usually genetically broadly sim-

ilar to itself. 

What if you can't find native honeybees in your area? 

When I started I had the same problem, but you can do 

as I did and resurrect the native from near-native hybrids. 

If such hybrids are present then most of the native genes 

are probably still there and it is simply a matter of recom-

bination and selection to re-assemble the native genome. 

This is what I set out to do. 

1. My breeding objectives 

My general aim has always been for self-sufficient, gentle 

bees of the native subspecies, with little requirement for 

feeding, disease or swarm control. I would like a reliable 

honey yield of 1501bs per hive and, for manipulative con-

venience I would prefer them to be happy with a brood 

nest of a size that can be accommodated in a single 

National broodbox. Among my dozen or more colonies I 

now have most of these capacities, though reduction in 

brood nest size is still proving difficult. My current aim is 
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to combine their best features into a single uniform stock 

while retaining sufficient genetic heterogeneity to main-

tain vigour. My major obstacles in this endeavour are my 

own deficiencies as a beekeeper, uncontrolled matings 

and the summer weather. 

2. Management issues 

The native bee reveals its unique strengths in situations 

where they become vital for its survival, so pressure may 

be necessary to reveal the best stocks. The aim is to re-

create, or exaggerate selection by natural forces. Every 

modern introductory textbook written for British bee-

keepers instructs you how to keep Mediterranean honey-

bees alive through the British winter, with the implication 

that this is what you should do. I believe this instruction 

may be to blame more than any other factor for the 

demise of the native bee in these islands. In contrast, I 

try to create conditions that are favourable to survival of 

the native, but incompatible with that of the exotics, and 

Winter is my main weapon. 

Although weaknesses are most apparent in winter sur-

vival this relates also to the pre-winter build-up. My bees 

over-winter best on heather stores and I feed them sugar 

only in emergency, or to reduce the glucose content of 

the ivy honey they would collect if they don't go to the 

heather. (NB:The hydrogen peroxide produced by honey 

— as compared to sugar syrup! — is the bees' best protec-

tion against varroa-borne viruses.) 

I use National hive single brood boxes and for winter, 

remove all supers and stand them over an empty shallow 

to allow space for them to cluster. To promote air circu-

lation I remove both end frames, so their stores are 

reduced to 9 deep frames. I also remove the summer 

insulation and the entrance block and pin on a mouse 

guard This forces them into hibernation mode, which 

preserves stores, avoids the need for cleansing flights 

and extends the brood-rearing break, which probably dis-

courages foulbrood and varroa. 

I carry out the Spring inspection when the American 

Currant comes into flower and usually find no more than 

4 or 5 dead bees on the floor. About a third of honey 

stores are usually left and this is all close to the brood.  

3. Progress 

Over a period of 15 years, from 1984 I succeeded in 

deriving a stock of bees that closely resembles the British 

native, by back-breeding from local bees that originally 

had wing morphometry and other features suggesting 

they were near-native hybrids; local wisdom held them to 

be French Blacks. At that time I usually over-wintered 

large stone 
	

feed hole open 

waterproof roof 
no top insulation 

just four colonies, selecting for body colour, low temper-

ature flight, low swarm cell number, good honey yield, 

white honey cappings, low aggressive/defensive 

behaviour and, as judged at the Spring inspection, large 

brood nest and fewest dead bees on the floorboard 

As the seasons went by the average brood nest size at 

Spring inspection progressively increased from four to 

eight frames, while the number of dead bees decreased. 

Honey yield increased from a maximum of 30lbs to 

around 1001bs in the best colonies by 1999, while the 

number of swarm cells was reduced from sometimes 20 

to 4 - 6. After a time, all colonies produced white instead 
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Above: super comb with white cappings typical of many native 

strains. The air space helps retard moisture absorption and fer-

mentation. Compare cappings without air space, below. 

Above: Comb from native colony showing pollen stored along-

side and below brood, with honey stores to rear of hive. 

Photos: B.A.Cooper  

of the former grey cappings and after 13 years I noticed 

pollen stored below the brood (a native character) in one 

hive. Two years later all four colonies were storing pollen 

below the brood. When rape first appeared I selected and 

selectively bred from colonies that produced the most deli-

cious honey and noticed that the responsible bees were 

collecting pollen of the greatest variety. A later check on 

wing morphometry showed one of the two lines I was by 

then maintaining to have the mellifera wing vein pattern 

and mitochondrial DNA analysis later revealed this line to 

be Apis mellifera mellifera of British ancestry, in fact close-

ly related to Albert Knight's bees in Derbyshire. 

I was approaching most of my breeding objectives, but 

had made little progress with aggressive/defensive 
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