CHAPTER VII

Reliable rearing methods

Hans and Friedrich RUTTNER

1. Introduction

After reading this and other chapters, the question may arise —
what is the reason for describing quite a number of experiments and me-
thods and comparing one with another. Why not just present a short
clear recipe for the best method ? It is because one recipe will not suit
all beekeepers and all conditions. If, for instance, a beckeeper no longer
has good sight or a steady hand for grafting, he has to use a method of
cell cutting despite certain disadvantages. Likewise conditions of manage-
ment and climate will influence the rearing method. One very important
factor influencing the rearing method is the number of queens wanted.
Thus it is not surprising that nearly every experienced queen breeder
uses his own meodification of the accepted rearing methods and that each
method put forward will be strongly influenced by personal experience.
Therefore, it is the fundamentals of proven methods which are describad
in this book, including discusion of their advantages and disadvantages.

If not stated otherwise, the methods and experiences of this chapter
refer to the practice used at the Austrian Apicultural Institute. The breed-
ing station of this Institute is situated at 640 m. above sea level, in the
N.E. ranges of the Eastern Alps. The climate with a high rainfall is not
the best place for rearing queens in this respect. However, there is plenty
of pollen during summer favouring the rearing of queens and drones
until late August. Three well isolated mating places in sparsely popu-
lated valleys are at its disposal ; thus three different strains of drones
may be used at the same time. Though this is not a commercial queen
raising enterprise, several thousands of queens are produced each year
for different purposes.

Compared to the other breeding stations described in this chapter.
Lunz am See is situated at the highest geographic latitude (48°) and has
the toughest climate with the shortest breeding season (15.5—15.8).

According to the international nature of this book as many expe-
riences from other regions as possible are considered, though mainly those
of large plants with commencial queen production. We succeeded in
obtaining the collaboration of quite a number of well known queen pro-
ducers from different continents. We wish to thank them sincerely for
their readiness to communicate their valuable experiences to a wide
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public. Moreover we shall make every effort to utilize the experiences
collected during travels and congresses, and extracted from published
papers. Thus we may hope that the collection of “reliable rearing me-
thods” will give a survey of the most popular methods used at present.

1.1. Breeder colony and nurse colony

During the natural reproduction, the entire development of the queen
from egg to hatching takes place within one single colony. The beekee-
per, however, has the rearing of queens done in different colonies (mostly
two), one after the other for practical reasons.

The breeder colony supplies only the eggs or larvae intended to
develop into queens. Breeder colonies are subject to severe selection.
The characters that make them worth breeding from must already be
apparent in their ancestors and they must be repeated in the sister colo-
nies. Then the probability is high that this inheritance will be continued
in the progeny. (RUTTNER F. 1973 ; RUTTNER F. & H. 1972). The bree-
der colony and its family is expected to have a honey yield, quantity of
brood and good temperament above average ; further it should have a
low swarming tendency. Colonies of this kind, however, will raise queen
cells under special pressure only. Besides a breeder queen is too precious
to be subjected to queen cell production. Thus the breeder colony receives
good combs to fill with eggs. The method of cutting cells sometimes re-
quires the queen to lay eggs of approximately the same age into the
“breeder comb” as quickly as possible. For this purpose different kinds
of partitions or excluder cages are used to confirne the queen for about
one day on a comb or only on one side of it.

Nurse colonies on the other hand have only the function of nursing.
The breeding material, that is young larvae, or sometimes eggs from
worker cells of the breeder colony, is transferred to suitable receptacles
(queen cell cups) and substituted to nurse colonies as queen cells. If a
sufficient number are accepted to satisfy the beckeeper, neither the des-
cent nor the honey yield of the nurse colony matter, because the characte-
ristics of the nurse colony are not transferred to the young queens (sec
Chapter V).

Sometimes different kinds of nurse colonies are used onsz after the
other, The starter colony cares for the young larvae only for the first
10—48 hours. In starter swarm boxes (3.2.3) too, the cells remain for a
short time only. Afterwards the cells are transferred to a finishing colo-
ny (3.2) where they remain, mostly reduced in number, until shortly be-
fore hatching, or at least until the feeding of the larvae is finished. After
capping, the cells may be put into an incubator (VIII 3.2.2) or into ano-
ther colony so as to furnish a constant temperature but not necessarily
have any other requirements for nursing queens (VIII 3.2.1.).

1.2. Requirements of a nurse colony

The nurse colony is to care for gueen larvae instead of workes
brood. Quite a number of factors have to interact (as discussed in detail
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Fig. 68 — The bee races which build many swarming cells accept very many larvae to be

reared, when planned rearing is performed. To a Tellian (north African) bee colony 50 larvae

are given in the morning, and with ¢ good acceptance, other 50 fresh larvae can be! given

to it in the evening. In both batches, a high rate of acceptance is recorded, and larvae
are very well taken care of.

in Chapter V) to obtain the best results. The most important factors are
briefly mentioned again from the stand point of the beekeeper raising
queens because they are essential for the success of any rearing method

1.2.1. Descent of the nurse colony

Vital “country bees” with a high rate of reproduction are better
suited for nursing than well bred colonies selected for low swarming
tendency. Daughters of inbred lines too may be used provided they are
outcrossed. Frequently true race hybrids are taken as nurse colonies,
but mostly they are bad tempered.

1.2.2. Condition o¢f development

Most colonies with high brood production shortly before the peak of
colony development are highly suited. The bees should be densely crow-
ded in their hive.

The appropiate nursing condition is obtained if :

(a) The number of bees of the winter colony is about doubled.

(b) Drones are present, or at least capped drone brood.

(c) The colony is constructing queen cups eventually supplied with
eggs but without intense readiness to swarm.

(d) The colony is very well supplied with pollen together with good
honey stores.
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1.2.3. Differences in nursing capacity caused by unknown reasons

It happens here and there that out of several colonies with the same
apparently good nursing capacity when viewed from outside, one or
another colony nurses badly or not at all. Readiness to nurse cannot be
forced — except in the swarm box (3.2.3.).

A proven method of preventing flops is to start at the beginning of
the season with a greater number of nurse colonies than is really needed
and immediately eliminating any colony with a cell output below average,
and production is pursued only with colonies with satisfactory inate nur-
sing tendency.

1.2.4. Health

Colonies affected by a disease are never suited for rearing queens.
Even uniting several diseased colonies will not give a good nurse colony.
In addition it should be considered that most interference necessary during
queen rearing will favour nosematosis. This is why in some countries
(Austria, Germany) the prophylactic use of Fumagillin is requested during
gueen rearing.

1.2,5. Age of the gqueen

Colonies with older queens are mostly better than those with queens
from the last or even the same year, provided they are still good enough
to furnish the needed amount of brood.

1.2.6. Appropriate good temper

Good temper has no immediate influence on the nursing capacity
of the colony, but it may influence indirectly the motivation management

Fig. 69 — It is nice to work with gentle bees
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Fig. 10 — Influence of the pollen flow on the gquantity of brood. Vertically : brood cells
(thousands). Horizontally : Months, Squares @ Quantily of brood in an alpine valley (Lunz
amt See) with abundant supply of pollen late in summer. Circles @ Quantity of brood in
the Tauntus hills near Frenkfurt (Oberursel) with scarce supply of pollen beginning with
mid of July. The influence of the location is much stronger than that of the race (black
symbols ; pure bred carnica ; white symbols : Buckfast hybrids, Im Lunz drones are kept
for one month longer, and corresponding longer is also the season for queen rearing
than in Oberursel.

of the beckeeper. It has to be considered that nurse colonies must be
manipulated according to a fixed plan, independent of the weather and
day light.

1.3. Influence of external factors

The management of no other domestic animal depends so much on
external factors as beekeeping, especially queen rearing. In Chapter VI
no special importance is given to feeding and weather conditions during
queen rearing. This may be true for places where the activities of the
colonies are maintained by nearly daily flight. Those, however, who have
to work in climatically unfavourable regions (as for instance the bree-
ding station at Lunz) will regard the climate as an important factor and
support the colony with feeding when necessary.

1.3.1, Weather

One month before the start of queen rearing brood stimulating wea-
ther should prevail, otherwise nurse bees of the right age will be missing.
A long period of bad weather with daily temperatures below 8° during
the time of rearing will impair results. However, a short period of bad
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weather after a honey flow will have a positive influence on cell building
{this is just the situation when swarm cells are built in normal colonies).
The larvae are not sensitive to cold as shown in Chapter V (Weiss 1962)
and the beekeeper has to provide the necessary conditions by doing the
work in spite of cold weather and contrary to the natural rule, putting
up with a higher labour expense and perhaps some stings.

Besides minor weather fluctuation, the general rise of temperature
in spring should be considered. According to our experience a daily tem-
perature mean of 15°C should be attained for successful cell production
(the daily temperature mean is the sum of max. and min. divided by 2).
The maxima should exceed 18°C for several days.

1.3.2, Nutrition

The honey flow has a great influence on the success of rearing. It
is important weeks before the start of cell production to promote a
great number of well fed nurse bees. As a rule in temperate zones good
brood rearing conditions will arise after a good spring flow (salix etc.)
and if the bees are able to collect large quantities of pollen from apple
or dandelion blossoms some time later.

During the time of brood rearing, the colony has to “swim” in an
abundance of nectar and pollen, then the larvae will swin in brood food.
Ample brood food in the brood nest is the best indicator of a good nursing
capacity ; on the other hand a colony with badly nourished “dry” brood
will rear neither good nor many queens. (The larvae in the breeder co-
lony must likewise “swim” before grafting). HAYDAK and DIETZ (1972)
observed that certain amino acids are necessary for brood rearing. MEL-
NICHENKO (1963) found more amino acids in the brood food of Caucasian
bees used as nurses than in the jelly of the Northern bee. The amina
acids maybe the, as yet unknown, key as to how the quality of some
pollens (willow, fruit trees, rape) influence queen rearing betfer than
others (fir trees). A honey flow may be simulated by stimulative feeding
at the right time (see later), but the indispensible pollen can be substi-
tuted only to a eertain extent by pollen candy. Pollen substitutes are of
little use in queen rearing as shown by PENG (1976) by laboratory
experiments. The beekeeper should be familiar with the preservation of
pollen and pollen combs.

As a measure of the pollen provisions of a bee colony, TABER
(1973) advises the beekeeper to pay attention to the drone brood :

1. All stages of brood present = good pollen provisions.

2. No drone brood = little pollen in last 48 hours.

3. No drone brood = too little pollen during last 7 days.

4. Adult drones prematurely expelled = high pollen deficiency

for 2—4 weeks.

A nurse colony ready for work with very well covered combs has
lo have provisions of at least 4 kg honey and two combs of pollen. A
volony cares for queen cells best shortly after a honey flow.

During a heavy honey flow, however, (one kg or more of nectar
or honey dew daily) the queen cells are neglected. The frame with the
queen cells is filled with burr comb and the larvae are poorly fed ; some-
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Fig. 71 — Burr comb covering gqueen cells, construcied during heavy honey flow

times the queen larvae will even starve — as every beekeeper knows,
even natural swarm cells may be destroyed during a good honey flow.
Some specialists (LAIDLAW-ECKERT 1962) advise putting an empty
super on top of the colony.

During a light but continuous flow, well fed queen larvae are obtai-
ned. This is why many beekeepers are convinced that thin stimulative
feeding, up to 1/4 liter honeywater will enhance queen rearing (see howe-
ver Chapter V). The same effect is achieved by transferring honey combs
from the super into the brood nest as is done during in a queenright
colony.

During long periods of cold weather with temperatures below 8°C
preventng any flight, brood rearing is largely reduced, especially of the
Carnica bee. Opening a hive during such a period the half paralized bees
will direct their sting towards the beekeeper and make a buzzing noise
but not fly up.

The absence of a natural stimulus to rear gueens may be substi-
tuted, at least in part, by feeding a warm solution of honey and sugar.

1.3.3. Time of gqueen rearing

Early breeds can be forced during favourable weather to raise qucens
but experience has shown that frequently these queens are of poor qua-
lity. For instance, according to Kreil (personal communication) queens
bred too early do not have fully developed venom glands.

The urge to raise queens wanes at the end of the summer honey
flow. A good indication for the duration of the rearing period late in
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summer is the presence of drones in large numbers. With the expulsion
of drones queen rearing is finished too. In regions with a late honey
flow, as in the mountains, the expulsion of drones occurs much later
then in the plains, even without any honey or nectar. This is why in
the mountains the results of queen rearing and mating are good even
in August. In some regions queen rearing is possible for 6—9 months.

In the southern. Mediterranean area (North Africa, Israel) two
seasons for queen rearing mostly exist. The main season during the
increasing colony development in spring and a second season in autumn
(October/November) when the winter rains first start and bring about
a slight yield of nectar and pollen. These examples are good evidence
of the importance of the available flowers, independent of the time
of year.

1.3.4. Colony strength

A colony can be encouraged to a mature state by appropriate nur-
sing, but this condition is not to be achieved by force. The colony should
be naturally at its peak, shortly before swarming. There may be queen
cells, but only with eggs and young larvae — no large old larvae. Colonies
for cell breeding are kept somewhat more compressed than is usual for
honey production, but never-the-less they should cover 24 combs. In
other words, the total area of space between the combs occupied by
bees, not the surface of the combs, should be about 2 m? (24 X800 cm?);
or a hive with a volume of 80 litres should be full of bees. To achieve
this we do not use a queen excluder in the build up period, thereby
achieving a fully expanded brood nest. In Lunz, for instance, colonies

Fig, 72 — Before starting queen rearing the
nurse colony must have ample space for free
development
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