The Honey Bee Queen
Part II

The Heiress to the Throne
Alan Wade
In Part I of The Honey Bee Queen, we examined processes of natural queen replacement in the honey bee colony. We can now apply what the bees have shown us when challenged by the introduction of new queens to our own managed colonies.
Why requeen?
One of the most daunting tasks facing a beginning beekeeper is knowing how to find, and whether and how to replace, a colony queen.
There are many good reasons to requeen bees and there are others related to maintaining queens where they are of good stock and performing well. This is because the condition of the queen, as the mother of each and every nest bee, will shape the condition of the super-organism, the honey bee colony.

Queen age is normally one good guide for the need to replace her. Firstly queen age is closely correlated with fecundity. Young well-raised queens can sustain an egg-laying capacity of around 1500 eggs per day for months on end , well at least under favourable in-hive and environmental conditions. However, the innate capacity of a queen to keep laying at this rate can be lost in period as little as six months in hard worked migrated commercial colonies or if she is sub-optimally mated. In practice major loss of this egg-laying facility should be expected in any colony headed by a queen older than eighteen months of age. All other things being equal, productivity and condition will then decline dramatically even under conditions where larger numbers of bees would have guaranteed a healthier or more productive colony.
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After the bees have bolted 29 January 2013
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Secondly queen aging increases the propensity of honey bees to swarm. Colonies headed by queens two years of age are three times more likely to swarm than queens less than one year old1. Allowing for environmental and other factors, the same source reports that warming will occur in 10-40% of colonies given ample room with young queens. Supersedure also increases the rate of queen replacement but, as we saw in Part I, its frequency is contingent upon factors such as the conditions under which the queen was raised.
So while queen breeders have been able to advance selection for strains of bees with a much lower propensity to swarm or to supersede and that have a high-egg laying capacity, the take home message is that, if you want to control swarming as well as supersedure and make honey, you should requeen regularly. In practice, especially where nuisance swarming or public safety concerns need to be taken into account, requeening should be conducted at least every 1-2 years. Requeening should be conducted somewhat earlier if an individual colony is performing well below par or if it suffers persistent minor disease problems. Overall routine requeening will help keep colonies on track so that one has:
· gentle, tractable bees that are easy to work;

· bees that are less likely to swarm, that is head out the front door;

· populous thriving colonies of bees supported by a queen with high laying capacity;

· stable healthy colonies that are less subject, assuming they are well raised, to supersedure; and

· colonies that have a modicum of disease and parasite resistance.
Since daughter queen mating is uncontrolled, except where the the queen breeder saturates mating zones with good quality drones, there is always a high risk of ending up with poor temperament progeny or less populous colonies. A high calibre young queen adds vigour – there are many more replacement bees – and doing so is good insurance against cranky, unmanageable and disease prone stock.
Finding the queen
Standard queen location techniques
Finding a queen comes with practice and is much easier in a tractable colony where minimal smoke is needed to control bees. Locating a queen in a cranky agitated colony, where bees are unsettled and moving about quickly, can be nigh impossible. There are several last resort techniques for isolating an evasive queen and we will review those techniques later.
There are circumstances where finding a queen proves difficult for even a very experienced beekeeper. Carniolan and Caucasian queens have a very similar colouration to their workers and a small, poorly raised queen can look very like a worker bee. However if eggs are present and attached to the base of honeycomb cells, you can be certain that the queen is present or was over the previous three days, the time eggs take to hatch. If you can't find the queen and the bees become so unsettled that you rightly feel there is little chance of doing so don't despair. Simply close up the hive and walk away. Little harm is done in waiting for a day or two and again searching the colony thoroughly when the bees are once more well settled.
There are special situations where requeening is inherently problematic. A colony preparing to swarm may have a queen that has simply stopped laying while a queen undergoing supersedure may also be producing so few eggs that they may be easily missed. Hence ones inability to locate eggs and young larvae is not a sure sign that a queen is not still present. More confusing perhaps is the condition of a colony in which there are swarm or supersedure cells, some from which virgin queens may have emerged. Here there may be a number of small, hard to find queens, ones that look for all the world like worker bees. The colony queen status condition is made especially uncertain since a virgin queen may be out on any one of a number of mating flights while you are making a hive inspection.
Even here there is a very simple remedy, but firstly put that caged queen you got in the mail away in a safe place for a day or two.
Choose a frame with young brood and eggs from another colony, first making quite sure it is free of AFB and EFB, put a distinctive mark on the top bar of that frame and place it in the centre of the colony that you want to check the presence of a queen for. Come back to check that frame after 24-48 hours. If queen cells have been started you can be almost certain that no queen is present and that it is safe to requeen.
If, on the other hand, no emergency queen cells have been started within 48 hours there is every chance that a new queen is already present but that she has not commenced laying. Search for her and remove her before introducing the caged queen. This simple reading of a colony will save you the cost and frustration that accompanies loss of that new queen you had hoped would have given the colony new start.
Finding queens in swarms and in colonies occupying natural cavities

Freshly swarmed bees are typically remarkably gentle. They often require minimal if any smoke as  they are engorged and have no nest or stores to defend. Finding a queen in such a swarm can be quite straightforward if it is located close to or at ground level or if bees can be searched systematically as they enter the prepared swarm capture box.

However any swarm that resided in open location for more than a few days and has been unable to locate a new nesting site can be become unsettled and aggressive. Always enquire as to how long bees have been resident when you get a call to collect a swarm and get an update before you head out to make sure the swarm is still present. Often as not you may arrive to discover that the swarm has absconded, it has already built some comb or it is indeed not a swarm at all but that bees have been long resident in a brick wall.

In any case mark the queen if you can locate her to facilitate her later replacement. If she is not present, collected swarms tend to abscond often returning to the parent nest. Most often beekeepers only locate the queen once the colony has settled into a normal frame gear and has her own brood.

Finding a queen in a colony located in a natural cavity is another matter since the ensuing nest destruction and disturbance makes searching difficult. If, however, the brood nest proves easy to access, it is advisable to check not only for the presence of eggs and brood but also for the presence of brood diseases and infestation by small hive beetle.

Unless you have certain knowledge of the provenance of stock, always requeen as wild stock should never be equated with good performing stock despite its purported local provenance. A possible exception to this rule would be the finding of a marked queen showing that the bees came from a managed colony and may be worth retaining. Apart from wild colonies being far more swarm prone and potentially aggressive, requeening from selected stock will produce far more productive bees.

While many starting beekeepers welcome finding swarm and even keeping the queen, relying on them to sustain an apiary reflects an age-old skeppist belief that swarming is good beekeeping practice. However contemporary apiary practice focuses on minimising nuisance swarming and consequent loss of the productive capacity of bees.

Avoid the trap of attempting to requeen a swarm immediately after it has been hived. There are several reasons to delay such requeening for a least several weeks. Firstly after swarms are well-known for containing several to many virgin queens. Similarly swarms may unite after issuing in an area saturated with swarms. There are even instances of swarms with two mated queens having been reported to settle and lay together in a new nest for an extended period2. While the single gyne (one-laying queen) rule applies in most instances, it is advisable not to replace a queen in a swarm directly as there is no immediate guarantee that only one queen is present. Secondly delaying requeening for about three weeks will enable the bees to settle and sort out any problems they may have with their gyne status and will enable you to assess whether or not serious brood diseases are present.

Special techniques for locating a rogue queen
Any experienced beekeeper will have encountered 'killer bee' colonies that he or she would have preferred not to have had to deal with. There are, however, several approaches for finding a queen in a colony with an exceptionally savage disposition. First, either:
· move the colony well away so that field bees drift to neighbouring colonies; or

· split the colony and move brood boxes sideways to a new stand so that bees drift back to honey supers left on the original stand – an additional lid and base will be needed; or

· insert queen excluders above and between brood nests and then, four or more days later, move the only super containing eggs to a new stand some meters away – using a second base and lid – and allow the bees to drift back to the old hive, ideally the honey super that was above an excluder from which the queen had been excluded.
Then, come back after a suitable short interval and search for the queen. The task of finding the queen will be much less daunting and will indeed prove quite manageable.
Alternatively if the bees are reasonably tractable, but repeat searching fails to find the queen, she can be found by using an excluder to 'sieve' the bees. While I don't advocate sieving as a routine procedure, it can be a useful last resort measure.
Firstly move the colony sideways and shake all bees into an empty box placed on top of an excluder and under-supered with yet another empty box on the original stand (Figure 1). Then, taking great care to keep the top super with the excluder, progressively return brood combs – from which bees have been shaken into the empty top box – to the box below the excluder. The brood will draw bees down through the excluder while foraging bees will return to the hive entrance. Use enough smoke to force queen retinue bees down through the excluder. In practice it will also necessary to use some smoke to prevent the majority of bees crawling out of the top box as this sometimes messy process proceeds. She will be found alone on the excluder.
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Figure 1
Finding that 'impossible to locate' queen by sieving bees
Fostering ideal requeening conditions
Spring or autumn requeening is ideal since there are many fewer bees to handle, this is when the best quality queens are available and requeening at these times largely obviates spring swarming. Try to work bees on warm sunny days when the majority of the bees will also be out foraging. Marking queens also makes them easier to locate. In a very closely managed apiary the absence of a properly marked queen signals that the old queen has been superseded or that the colony has swarmed.
The basic principle for successful queen introduction is to create conditions where bees, unrelated to the new queen, can best accept her as their mother. Where an old queen is already present or there are other look-alike queens present, so called gynes (queen cells, virgin queens and laying so-called gynaecoid workers) or even a second queen is present the condition of queenlessness is not met. Any attempt to introduce a new queen will result in her being balled by hostile workers while any introduced queen cell will be torn down by workers or stung by the queen or by workers.

Well attended developing queen larva – 5 October 2013
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Well provisioned queen larvae in colony preparing to swarm – Queanbeyan 2 October 2017
Photo: Alan Wade
The bees sense queen loss by a process of chemical messaging: each colony queen has a distinctive pheromone signal that the workers recognise and show remarkable fidelity towards. However once she is removed this 'smell' or chemical cocktail disappears, the colony will readily accept a new queen. In the absence of a honey flow, feeding bees light sugar water will settle them down, keep them busy and make them more queen receptive.
Plan well ahead and order queens months in advance as suppliers can fill their orders long before you actually need them. Here are a few straightforward step-by-step instructions for introducing new queens.
Direct queen introduction
In this method the old queen is just 'swapped for a new one' (Figure 2), but wait till queens arrive in the mail before finding and despatching any old one.
When you have found the queen continue to search other frames for a potential second queen that is sometimes present. Checking other brood combs for additional queens after that old queen has been removed requires minimal effort and should be standard practice3. Quite often the old queen is being replaced naturally in the supersedure process so two queens may be present. After a short time, ideally 24 – 48 later, introduce the new queen cage candy entrance facing upwards to prevent any escort bees blocking her exit. Place her between top bars of brood nest frames, ideally next a frame of sealed brood from which young nurse bees are emerging.
Alternatively a queen cell may be introduced. Because queen cells produce minimal queen pheromone, they do not need protection.




Figure 2
Direct queen replacement
The method is very simple but it does involve finding and removing the old queen (or queens) first. Its main downside is that, if a period of queenlessness is not practiced, there is some risk that the new queen may not be accepted4. Usually, however, the delayed release afforded by the queen cage candy will enable successful requeening.
The colony should be inspected a week to twenty one days later to ensure that the new queen has been accepted and that she is laying. It is not essential to find her as her presence will be indicated by the presence of eggs and young brood though finding her means she can then be marked5.

The technique of direct queen replacement is particularly important for requeening swarms or bees from a wild nest but, as noted, only once they are well established in a new hive. The technique may also find application for requeening of hopelessly queenless colonies6. However, dumping those bees and starting afresh by queening into a nucleus colony – taken from a strong colony – may be a simpler and more reliable alternative.
Introduction of a queen to an offset nucleus colony
In this method queen replacement in the parent colony is ingeniously delayed by introducing her to young bees with some brood and stores in a small offset hive or nucleus colony (Figure 3). Three to six frame 'nuc' boxes are ideal but standard single-box gear also works quite well. This method of queen introduction buys you time – the old queen does not have to be found immediately – and it provides you greater certainty that the queen has been and will be accepted and that it is safe to despatch the old one.
To prepare this nucleus colony, place one or two frames of mainly sealed brood, one or two frames of stores in a empty single box (or a special smaller nuc box) with its own base and lid and shake young bees off three or four frames brood frames taking the greatest care to not transfer the queen.
The queen cage is inserted next sealed brood in the nucleus colony in the same manner to that already described. The 'nuc' is then left strictly alone and not inspected for 7-10 days. This will give the new queen time to settle and be accepted. Employing a nuc will also allow you to easily confirm that she is present and that she is successfully laying. The take home message is that a new queen will be accepted more readily than into a large colony and that you can readily monitor her establishment.
However it is important that inspection be conducted not later than twenty one days after her introduction. Otherwise you cannot be absolutely certain that the nucleus has not raised its own queen and supplanted the new one you have introduced.
Meanwhile the old queen, left in the parent colony, will keep laying and colony buildup will proceed uninterrupted. Her presence guarantees the colony will remain queenright even if, in the unlikely event, the new queen is lost.
Once the new queen is well established and brood in all stages of development, the old queen can be found and despatched and the nucleus colony papered on top. In practice this should be conducted only after the new queen has her own sealed brood.








Figure 3
Indirect queen replacement – new queen will move down

The method obviates the need to search a large colony to find the old queen at the time of queen introduction. Queen replacement in the parent colony can then be conducted at leisure and under good conditions, not always possible when the new queens arrive in a cold snap or on a hot windy day.
Many beekeepers simply paper the nuc with the new queen onto the old colony without ever finding the old queen. In the majority of instances, the old queen is superseded by the new introduced queen, a time saving option in a large apiary.
Colony split and introduction of a queen to the queenless unit
In this method, well suited to the difficult task of requeening very populous colonies, the hive is split and a new queen is introduced to the queenless unit.
It differs from the direct replacement and offset nuc methods in that the split can be performed as long as 7-10 days (the timing is critical) before the planned introduction of a new queen and that is really best applied when requeening overly strong colonies. There are many variants to the procedure and, if desired, a new queen can be introduced to each half of the split to produce two newly queened colonies. Splitting colonies is particularly useful not only in planning requeening in a well-established apiary but also in controlling swarming.
To start, the colony is simply divided into two units (Figure 4a) or is alternatively separated by a solid division (split) board or a double screen (Figure 4b). The only difference is that all the gear can be kept together and that an extra lid and base are not required. If a double screen is employed instead of a solid division board the bees are still separated but the upper unit benefits from the warmth generated by the lower brood nest. In any case the queenless unit will raise its own emergency queen if not requeened shortly after the colony is split. A super – or supers – and an excluder can be added as the colony builds.









Figure 4a
Queen introduction to split – new queen will normally replace old queen or old queen can be removed; new queen moves down







Figure 4b
Queen introduction to split colony using a division (split) board
Reprieve methods for queen replacement
The lost queen syndrome
If you lose a queen, none is available, and the colony appears otherwise to be very healthy, there are two simple remedies. One is to get the colony to raise its own queen. The other is to cut your losses and use the gear and bees as best possible elsewhere in the apiary.
If the colony is strong and has not been queenless for long, that is there is some brood present, simply introduce a frame or two of brood at most stages of development but including some eggs. The colony will usually, but not always, raise its own emergency queen cells and the best cell formed can be left.
The simpler and more sure option is to paper on surplus boxes with bees, any brood and stores to other queenright colonies.
In either instance take decisive action to avoid spoilage of stores or wax moth and small hive beetle attack. Take advantage of the fact that bees have a remarkable potential for renewal especially when headed by a young queen. You can always catch a new swarm or divide a colony another time after re-ordering a new queen.
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1	Between 10-40% of unmanaged colonies will swarm in their first year while swarming occurs three times as frequently in 2-year old queens compared with 1-year old queens. Butler, C.G. (1959). Bee Department Report of Rothamsted Experimental Station, pp. 144-150. https://w3.avignon.inra.fr/dspace/bitstream/2174/402/1/bures%20B12.pdf and Simpson, J. (1957). The incidence of swarming among colonies of honeybees in England. Journal of Agricultural Science 49(4):387-393. https://www.cambridge.org/core/journals/journal-of-agricultural-science/article/the-incidence-of-swarming-among-colonies-of-honey-bees-in-england/B4FF7A75BCA3C3E8731D517235A05373


2	Hepburn, H.R. and Radloff, S.E. (1998). Honeybees of Africa, pp. 140-141, Springer-Verlag. Berlin; New York. While occasionally occurring in European races of Apis mellifera, these authors indicate that protracted polygyny (mainly two queens) occurs in natural colonies of Apis mellifera adansonii, A. m. capensis, A m. intermissa, A. m. intermissa and A. m. scutellata in varying degrees.


3	We located two colonies with two, probably all supersedure or virgin, queens last summer in a thirty colony apiary.


4	Queen acceptance is reputably more problematic when requeening a colony with a queen of a different honey bee race. Allowing such colonies to remain queenless for at least 24 hours, rather than introducing the queen cage immediately after de-queening, is probably advisable.


5	Permanent water-based fine-tipped marker pens are a practical alternative to marker kits. Changing marking colour every year facilitates queen tracking and signals whether colony queens have self requeened. Choose a further colour to mark supersedure and swarm queens and keep good records to plan requeening. http://beespoke.info/2014/04/01/queen-marking-colours/


6	Cannon, D. (2017). In the apiary: Laying workers. The Australasian Beekeeper 118(10): 411-412.
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