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Helping our queen bees

reach their
full potential

Murray Reid, Apicultural Advisory Officer in Hamilton, defines the
essence of good bee management in this article which is adapted
from a paper presented to the MAF seminar in Tauranga in late July.

Beekeeping is big business these days, but it is a business that tends
to be complicated. What with finance, taxation, machinery, market-
ing, exporting and so on. The production side can be complicated
too, but does it really need to be so?

After all, bees have survived by themselves for millions of years and
still survive in spite of what we do to them.

TO ME, successful and profitable
beekeeping boils down to two very
simple aspects; plenty of feed and
young queens.

This implies, of course, that we also
must have a good population of
healthy worker bees and good brood
combs so that the egg laying potential
of the queen is not limited and that
the bees are in a good nectar and pol-
len producing area.

We all appreciate the value of young
queens from selected stock, in theory,
if not in practice. Obviously the best
re-queening programme is one that
uses carefully selected and tested
queens, and 1 would suggest that to
be sure this is done to your satisfac-
tion, you should be selecting and
breeding from your own stock. How-
ever, | also believe that any young
queen is better than an old selected
queen and this year in the Waikato
and Bay of Plenty, at least, the value
of young queens was so obvious.
They were the only hives you took
any honey off.

I would love to go on about the
proven value of autumn and spring
nucs, but this is outside the scope of
my topic. Rather let me concentrate
on some of the background to what
should happen in the hive being
prepared for the flow. Some people
would call this theory, but nothing
could be further from the truth. It is
the very heart of the practical side of
successful commercial beekeeping.

What 1 have been asked to do is to
discuss how we can assist our selected
queens to show their true genetic
potential. Some of the things we
should do are so basic 1 feel silly
mentioning them.

It stands to reason a starving colony
will not be worth much, yet in the
autumn of 1979 a commercial bee-
keeper purchased over 50 expensive
queens, made up nucs, got his queens
laying nicely and fed them well and
wintered them down. Despite re-

minders from me that these nucs
would need feeding again in early
August, he did not get around to
checking them until the end of Sep-
tember. The result — disaster. They
were all dead or so far gone they
were beyond repair.

This brings me back to my first pre-
requisite for commercial beekeeping —
plenty of honey stores. It seems a little
strange to me that in the Waikato we
have people moving more and more to
single brood nest wintering. Whereas in
Southland the trend is to wintering
hives three high.

In most of the Waikato we can get
away with this system because of
plentiful supplies of pollen. However,
this season caught many beekeepers on
the wrong foot. Pollen shortages
showed up for the first time in many
areas. I did not hear of one beekeeper
who was prepared for this and had
stored pollen on hand to feed either as
a patty or in sugar syrup. Many bee-
keepers did not even recognise the
effects of the shortage when it was
staring them in the face.

Bees need a huge amount of good
quality pollen with all the essential
amino acids present: Pollen is essential
for royal jelly production; royal jelly
in one form or another is fed to the
larvae and is also the main food
source of the queen.

A good hive in one year will rear over
200 000 bees. On average, 125 mg of
pollen is eaten by nurse bee’s for every
larva reared. This means our strong
hive will need more than 25 kg of
pollen a year.

Now, a full comb of pollen will be
enough to rear 7000 bees. As it
takes 10 bee loads to provide enough
pollen to rear one bee, our hive will
need over 2 million bee loads to rear
200 000 bees. Remember this amount
of pollen is for brood production only.
Young adult bees need a lot of pollen
themselves in the first three to four
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days of life and pollen is also used by
bees producing bees wax.

So our ideal hive now has plenty of
honey; two to three frames (or equiva-
lent) of pollen and the young queen.
What else do we need to consider?

We tend to think of honey production
in terms of the flowers only, especially
in poor seasons. A poor season is
always blamed on the weather, soil
temperatures or neighbouring apiaries.
This is partly right, but [ would
suggest that even in a poor year a
strong hive will gather some nectar —
certainly more than a weak hive.

1€ we agsume the flowers are producing
nectar, the amount of honey a hive
will produce is determined by two
things: The population of adult bees
and the efficiency of each individual
bee.

American scientists have studied these
iwo factors -and have found thai
production is higher in the strongest
colonies since they have more bees
available to forage for nectar. This
increase in production is not a simple
mathematical relationship, for a col-
ony with 60000 bees may produce
2.28 times as much honey as a colony
with 30 000 bees. Also, the produc-
tion per bee increases as the population
increases and thus a colony with
60 000 adult bees may produce 1.15
times as much honey per bee as may
bees in a colony with 30 000 popula-
tion.

The strain of bees also has a marked
influence on the rate of production
of adult bees and this may affect the
production too. Let’s look at what
things affect the total nuiuber of bees
in a hive.

Obviously the population at any time
is related to the birth rate and to the
death rate. The birth rate is deter-
mined by the egg laying capacity of
the queen. Well-reared queens of
good genetic stock have produced
up to 3 000 eggs per day. However,

THE EFFECT OF EGG LAYING AND
ADULT DEATH RATES ON COLONY STRENGTH

Oviposition Rate
{Eggs/Day)

500 1000 1500 2 000
Maximum populations of adult bees

Length of life (days):

15750 31500 47500 63000
13950 27900 41850 55800
12600 25200 37800 50400

9000 18000 27000 36000

rates of 1500 to 2000 would be
better averages. The limiting factor
now becomes the physical restriction
on egg laying due to the lack of
suitable comb.

The queen laying 2 000 eggs a day
will fill a full depth comb every
three days and will produce brood
occupying seven full depth combs. In
practice, up to four combs in a single
brood nest system are not available to
the queen.

In these cases, the full potential of the
queen when it is needed most, that is
in the spring, is not being realised.

The solution to this problem is obvi-
ous, we can reverse brood boxes, we
can add the second brood box to
single storey hives early in the season,
we can add empty combs to the centre
of the brood nest. We can be careful
how we use queen excluders or we can
use follower boards to allow the queen
to lay in the outside combs.
Maintaining bees on pallets helps to
keep the inner sides of the hive
warmer. The queen can now lay right
to the outside comb on the warmer
side. All these things help the hive to
reach its theoretical maximum adutt
population before the honey flow.

The life span of the aduit bee is also
very important. Adult summer bees
tend to live from 28 to 35 days with
an average of 31 days.

Nosema disease will markedly affect

the length of life of adult bees and will
reduce it to about half that of healthy
bees. The following table gives some
idea of the affect egg laying rates and
death rates of the adults can have on
total hive numbers. These figures
have included a deduction of 10 per
cent for larval mortality.

Productivity /bee

We have seen what factors affect the
total hive population, now what
about productivity/bee?

Foraging for nectar and pollen is the
final activity of honey bees. So if
worker bees “live longer they will
produce more, all other things being
equal. Researchers have found that
bees that begin foraging at an average
age of 28 days only forage for eight to
nine days. In contrast bees that begin
foraging at an average age of 15 to 16
days do so for 14 to 15 days, nearly
twice as long.

Now what makes the bee begin forag-
ing earlier than could be expected?

The larval stage of the honey bee
lasts five days whereas the nurse bee
stage of the young adults lasts about
10 days. One nurse bee can provide
food for more than one larva, so even
at the rate of one nurse bee to one
larva there will be a surplus of nurse
bees.

In small colonies the excess of nurse
bees will not be very significant, but
in the stronger colonies in which the

COLONY PREPARATION FOR THE HONEYFLOW

A CALENDAR OF EVENTS

AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER JANUARY
4 11 18 25 1 8 15 22 29 6 13 20 27 3 10 17 24 1 8 15 22 29 ‘5 12 19 26
AB|C D EF} G H]1T1J]K
Drone Queen | Virgin | Mated
egg rearing | queen | queen
produc- period | intro intro
tion Critical 7—9 week colony Honey flow
build-up period ?

AL o
B ... 0
C. 0
O........ L 0-1
E ... 1-2
Fo 2-3

weeks of work during honey flow

G.. ... 2-3
H.o oo 2-3
Lo 2-3
Jo 2-3
K 1-2

9th December has been assumed to
be the start of the major honeyflow;
however variations occur about
New Zealand.
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queen is laying 2 000 eggs a day there
could be a surplus of 10 000 or more
nurse bees. What happens to these
nurse bees? Basically they're weaned
early.

Because they cannot dispose of their
royal jelly, their hypopharyngeal
glands degenerate early and they
become foragers. Feeding larvae is
very exhausting work and this is why
winter bees with no larvae to feed can
live for months instead of weeks. This
also explains why these young bees
that begin foraging early live longer
than foragers that start out later in
life. This is in spite of the fact that
foraging is such a risky business with
high mortalities in the field.

This is the secret of why strong hives
have a greater field population than
weak hives and why they produce so
much more. They simply have a
surplus of nurse bees which become
foragers earlier in life and they live
much longer too. This is the basis of
our recommendation that any colonies
that do not have a population of
20 000 bees (a very full single box) by
the time of the honey flow should be
united.

Now let us see what we have. We
ideally have a young queen of superior
strain, we have plenty of honey stores
and pollen, an excess of good, clean
worker comb for the queen to lay in
and an excess of foragers. What else is

there? Just good timing to bring all
these together.

Here we need to refer to a calendar
and plot on it the estimated dates for
various nectar flows, especially the
main clover flow.

The calendar of events included with
this article tells us that to get maxi-
mum effort from our field bees
for a nectar flow lasting from mid-
December to near the end of January,
we need to begin stimulating intensive
egg laying around the middle of
September.

I realise that in many areas flows may
begin after January. This chart is
based on the fact that it takes 21 days
from the time the egg is laid until the
adult worker emerges. The worker
may spend another 21 days on hive
duties before becoming a serious
forager for a further nine to 10 days.
As we have seen, strong hives will
release a greater number of nurse
bees into the field up to a week
earlier than “normal”. These bees
can also be expected to forage longer
for 14 to 15 days. The critical egg
laying period for our queens is from
the middle of October to the end of
November. October is often a death
period so heavy feeding may be
required.

Mated queens should ideally be
introduced into colonies in October.
Queen cells should go out from mid

to late September. The queens usually
take four weeks to start laying which
brings us well into October again. This
means queen cell production should
begin early in September or as soon as
there are plenty of drones in the hives.

Two other management techniques
come to mind to help our queens: One
is to reduce the problem of drifting,
the other is site the apiaries in areas
where they can get some shelter and
easy access to a cross selection of

nectar and pollen sources.

* & &

All this is not theory, it is practice. It
happens by itself in certain hives
every year, with or without our help.
What we need to do is to appreciate
what is happening and why. Then try
and get as many hives as possible
peaking at the right time.

However, having said all that, a man
called Murphy once made a very
profound observation, we call it i
Murphy’s law and it simply states
that “if anything can go wrong it
will””. T can see the situation where
you work yourselves to the bone
getting every hive requeened, well-fed
with lots of lovely new combs in the
hive and plenty of bees, then along
comes Murphy or a bunch of sun-
spots. What happens? Three-quarters
of your hives swarm!

Good luck for the next season.



The value of nucleus
hives in commercial apiaries

by D.A. Briscoe, Apiary Instructor, Tauranga

BEEKEEPERS IN many areas of
New Zealand find it increasingly
difficult to build up standard
colonies to full strength in time
for the main honey flow of nectar,
often because of unfavourable
climatic conditions. On the other
hand, a few beekeepers in favour-
ed localities are almost embarr-
assed by early strength in their
colonies with the result that a
large amount of their time is taken
carrying out swarm control
measures. Nucleus colonies can
also be used to great advantage
in requeening programmes and
in boosting backward hives.
There should be no *“passenger”
or non-productive hives in an
outfit that employs the judicious
use of nucleus colonies.

Apiary locations must be con-
sidered when a decision is made
about the best time of the year
to make up nucleus colonies. As
in all phases of beekeeping, plan-
ning is essential if good results
are to be obtained and the bee-
keeper must first consider how
the bees are to be housed. A di-
vision board can be used in the
standard super, thus making use

of equipment which is readily
available. When this type of nu-
cleus hive is being constructed,
the entrances to be used by the
bees should be at opposite ends
of the super.

To do this, a special lightweight
bottom board can be made up to
suit the division in the super
being used. It is also advisable to
tack the mat to the top of the
partition or dividing board to
prevent the bees from passing
from one division to the other
when the hive is opened. These
nuclei can be placed over division
boards on top of standard hives,
piled one on top of the other or
placed in the apiary singly.
However, for easc of manipul-
ation and for better results for
mating and with mated queens,
1 prefer the four frame nucleus.
If properly attended to these can
be overwintered very satisfact-
orily. Perhaps in the colder parts
of New Zealand, a five frame nuc.
could be considered.

Preparation of Nuclei
Before nuclei are made up, it is
very important that parent hives
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are checked out thoroughly for
any signs of American Foul
Brood (Bacillus larvae). Disease
can be spread through an out-
fit very casily if increase is made
up from diseased stock (or equip-
ment).

A few days before making up the
nuclei the selected hives should
be opened and the required num-
ber of capped and emerging
brood combs, from which the
bees are gently shaken, should be
placed above a queen excluder
(making sure of course, that the
queen remains below the ex-
cluder). The nurse bees will very
soon bhe attracted to the brood
above the excluder and in this
manner, supplies of brood and
bees are quickly available when
required and no time is lost
searching for the queen. A min-
imum number of field bees are
taken with the newly formed nu-
clei.

After the division has been made
a ripe queen cell can be given to
each such nuc,

Another method is to slip a queen

excluder between the two brood
chambers of the hive. After 3 —4
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days an inspection of the colony
will show in which super the
queen is confined. In areas where
there is a quick spring build-up
of bees, nucleus hives can be pre-
pared without affecting colony
strength  substantially. Brood
combs from the upper portion of
a “Demareed’ stock may be used
for this purpose.

Thus, the preparation of nuclei
and swarm control are carried
out in the one operation. How-
ever, too much brood and too
many bees should not be taken
from the one hive, as this may
mean sacrificing a portion of the
current season’s honey crop.
I'rames of brood may also be
taken from weak colonies which
would not normally build up
sufficiently to catch the main
honey flow. (If a programme of
operating a percentage of nucleus
hives in a commercial holding is
carried out, this situation should
never arise.

In cooler parts of the country
the work of making up nuclei
can be carried out in the latter
part of summer or early autumn,
but in this case the winter stores
must be watched and provided
for.

In a four frame nucleus, two
frames of emerging brood and
bees with a frame of pollen and a
frame of honey is desirable, When
the nucleus has been prepared in
this manner, the entrance should
be blocked lightly with grass for
24 hours. They can then be trans-
ferred to other out yards or left
on the original site (a little way
apart from the parent colony).
Although most field bees will
probably return to their own
hives if not moved to another
out yard, the nucleus will be of
good strength if sufficient nurse
bees were taken in the first in-
stance.

Requeening

Most  commerciz!  beekeepers
have their own methods of rais-
ing queens. If spring requeening
1s carried out it is a waste of time
and bee force to have virgins
mate from honey producing
hives. Before a nucleus is given a
queen cell, the nuc should be
liberally fed with sugar syrup.

’

This will ensure better acceptance
of the cell.

After the cell has hatched and
the queen mated, she may then
be removed and introduced to a
colony due for requeening. A
second cell may then be given to
the nuc immediately.

If a cell is not available, the nuc
will rear its own queen, but it
must be remembered that a queen
reared in this way is usually in-
ferior to one raised from a cell
selected stock.

As good queens are essential for
successful commercial beekeeping
each queen should be examined
carefully before she is introduced
to a honey producing colony.
She should be bred from previous-
ly selected stock, be properly
mated and laying, good ‘appear-
ance and have a long, moderately
tapered abdomen.

The use of nucleus colonies in
commercial outfits have many
uses and for overall best results
the nucs should be distributed
throughout all out apiaries in a
ratio of about 20 per cent to
honey producing colonies. The
greatest advantage of nucleus
hives is two-fold: 1). The ever-
ready supply of young queens
and 2) the immediate ability to
boost backward hives at any given
time, thus eliminating completely
non-productive or passenger
hives.

A complete nucleus-can also be
given to any hive that has become
queenless for one reason or an-
other.

Nuclei require regular checking.
Stores of honey and pollen must
be watched carefully and also a
very careful check should always
be made for B.L. disease. A
special examination for this pur-
pose should always be made
before any use of a nuc is made
for queen replacement or the
hive boosting of a honey pro-
ducing colony.




SUBJECT Spring Vs Autumn Requeening

INTRODUCTION

You - the beekeeper - must first define your own position, e.g.:

A Climatic conditions - mating.

B Availability of nectar end pollen - flowering times of
worthwhile nectar and pollen besring species.

C Labour position - should you feed for maximum populations
or do you also have time to requeen and take honey off?

D Process own crop - capital tied up in eqguipment, use of
skilled labour in unskilled job.

REMEMBER at all times it is the bees that produce honey NCT

the extracting plant.

To reagueen for maximum production of bees or honey requires:
(not considering genetics -success of rearing, mating, etc.)
A Effective planning and records.

B High labour input or running less hives per man to achieve
greater return per hive - intensive bee farming.

C Each year a minimum of 6N% of all colonies be requeened
(10% for patching failures) but preferably 100%.

D Whole apiaries requeened - better use of labour, more
flexible use of labour and time particulsrly when weather
packs up and queens arrive.

E Colonies must at all times have adequate honey and pollen
supplies.
F Drone stocks must be mature if using cells, e.g. drones

should be emerging when first grafts are put down.



SPRING

Vs

AUTUMN

ADVANTAGES

More natural phenomenon.

Use of top nucs.

Two queen system.

Can increase without w1nter
feeding.

Young aueens in spring build
up quicker than over wintered
queens.

Reduction of swarming.

DISADVANTAGES

Inclement weather ~ leads to
poor matings

Labour 1nten01ve. &
Colonies must be requeened
early and extra stimulation
required to eunsure maximum
ropulation.

Loss of cycles of brood when
using cells,

4

ADVANTAGES

Failures not so critical at
this time of year.

Usually settled climatic
condition.

Hives are populous.

Good honey and pollen
supplies.

Use of cells will remove
several cycles of brood
which will not need to be
wintered. ,
Colonies can be split to )
winter in single brood nests.
Commencement of spring
development with no check.
Not disturbing the colony
except for disease check in
spring.

DISADVANTAGES

Honey must be removed.
Robbing can be severe.
Additional labour required

to process crop.

Matings with black drones
more common,

Swarm control more necessary
(particularly in second year)

REFERENCES

"Swarm Control in Honey Bee Colonies”

- I W Forster 1969

"Spring Vs Autumn Requeening"

- T G Bryant 1974 (unpublished).



DEVELOPMENTAL STAGES OF THE HONEY BEE

Worker Queen Drone
DY Stage Moult Stage Moult Stage Moult
1
2 EGG EGG EGG
3 (hatching) (hatching) (hatching)
4 LARVA 1 lst moult LARVA 1 15t moult LARVA 1 lst moult
LARVA 2 an moult LARVA 2 2nd woult LERVA 2 2nd moult
6 LARVA 3 3rd moult LARVA 3 3rd woult LARVA 3 . 5r‘d moult
7 LARVA 4 hth moult LARVA 4 bt“ moult LARVA 4 ch moul. t
8 LARVA 5 (cell sealed) LARVA 5 (cell sealed)|l LARVA 5
9
10 (or PREPUPA) (or PREPUPA) 5'th noult (cell sealed
11 5t pmoult
12 (or PREPUPA)
13 PUPA
14 5t noult
15 éth moult
16 |PUPA ADULT . (emerging)
17
18
19
)
=0 bth moult
21 |ADULT {emerging)
12
6th moult
23
S ADULT
24| e {emerEing )

A.G. Matheson, A.A.0., Nelson
(after Laidlaw, 1979)



ADULT METABOLISM

(Food Requirements of the Adulé)

1.

Proper nutrition is one of the most important factors
influencing the longevity of emerged bees.

The degree of growth and change in body structure of the bee
depends on general conditions such as:

(a) State, requirements, and strength of the hive
(b) brooy rearing

(c) presence of a queen

(d) incoming nectar and pollen

(e) weather

We are going to follow activities of the hive through the
year and try and relate this to:

(a) food required
(b) way the body uses the food

Let's start with the WORKER BEE

The first thing she does when she hatcnes is dry her wings
-and body, have a feed of honey and of pollen. Twelve hours
after emerging 50% or more of the workers have consumed
pollen.

Mass consumption of pollen begins between 42 - 52 hours of
age and reaches a maximum at five days of age.

Tissue growth, organ development, and weight increase
accompany this consumption of pollen. For example the:

(a) hypopharyngeal glands
(b) fat bodies (glycogen reserves) - similar to the
human liver.

Pollen consumption diminishes at eight - ten days of age.

A large proportion of the protein and amino acid reserves
of the honey bee are stored in the blood. From here they
are used to produce royal jelly, repair tissues -#nd produce
reserves if there are no brood to feed. The concentrations
of protein and amino acids in the blood fluctuate markedly
according to the activity of the bee, for example, protein
levels are very low just after the bee is born, then they
rise as the bee consumes pollen. They reach their loweat
point during the time the bee is secreting royal Jjelly and
finally the level rises again somewhat during the foraging
phase.

Older bees only need carbohydrates (or sugars) for energy.
All other materials for repair (e.g. vitamins, minerals

and lipids) are catabolized from body stores. Vitamins are
needed for development of hypopharygneal glands.

Thus it is important to ensure larvae are well fed as this
directly infiluences the life aind feeding performance of the
adult.



2.

Bees can rear one cycle of brood on a carbohydrate diet
alone from body reserves.

Nosema disease:

(a) Affects the secretary adivity of gland cells. Five
day o0ld bees nearly ceased secreting.

(b) Decreases blood protein level dramatically by the
12th day. The amino acid level changed irregularly
but generally decreased.

{c} DPirerctly damages mid-gut, malphighian tubules and
indirectly damages the tat oudy rectal glands,
ovaries and hypopharyngeal glands.

Inverting nectar:

As the bees get older the hypopharyngeal glands shrink in
size and instead of producing Royal jelly they secrete
invertase and diastase about day 12 - 20. These enzymes
invert the nectar sugars into honey sugars.

Bees have no storage organs for sugar. Sugars are stored
in the blood and are very high compared with man. The
level of blood sugar is not congtant and is related to the
activity of thebee.,

Newly emerged Resting Foraging
Very low low Very high

DIET OF THE QUEENS

Queens when they hatch often have a fill of honey from the
comb or are fed by workers.

Solitary queens can survive for many days on queen candy
provided water is freely available.

But what do queens eat under normal conditions:
- Foti has demonstrated that queens are fed a protein diet

oy older worker bees both during the summer and the
winter., Protein diet is royal jelly. The queens do not

noiwally eat significant amounts of honey over the winter

period as was once thought.

It is important that queens receive a very cocentrated
protein diet because:

2e

(a) The production of eggs and pheromones is very demanding.

In the height of summer the queen can lay more than her

weight of eggs per day.

(b) GQueens continue to grow after emergence whereas workers

do not.

(c) Queens live a lot longer than workers.
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DIET OF THE DRONES

Very similar to that of the worker bee although adult
drones do not forage for food.

Drones grow quite markedly after emergence, whereas
workers do not.’

Youry drones (one to eight days) are fed by young workers
modified worker jelly (glandular secretions plus pollen
and honey).

Eight to 12 days drones mainly feed themselves.

12 to 36 days foraging drones feed themselves from the
honey combs.



Young Brood Essential
For Good Grafts

A RECENT RESEARCH FINDING REVIEWED BY
G. M. WALTON

Apicultural Advisory Officer

Palmerston North, New Zealand

Research workers often obtain re-
sults that, to the layman, appear to be
well known and obvious. Some New
Zealand beekeepers, for instance, were
seeding honey with fine honey crystals
20 years before Dr. Dyce described the
creaming process that now bears his
name. But experimentation and the
publication of results are usually far
more meaningful than just statements
of the obvious. Research often takes a
more than superficial look at a subject.
It defines and analyses. It asks why?
and under what conditions?

Most beekeepers realize that the best
queen-rearing results are obtained when
the youngest larvae are selected for
grafting. Larvae of 3 or 4 days of age
often result in “runty” queens. Al-
though scientific endeavor has ex-
amined the diets of the larval honey
bee and the time at which worker/
queen determination occurs, little re-
search has been done on the effect of
grafting age upon the resultant queens.
In a recently published article, Dr. J.
Woyke of Poland examined this.

Dr. Woyke, of diploid drone fame,
transferred brood of different ages to
queen cups which resulted in larvae
being fed with royal jelly for differing
periods of time. All virgin queens were
weighed soon after emergence. Some
were allowed to mate naturally whereas
others were artificially inseminated
with varying quantities of semen. The
success of queen rearing and mating
was assessed by measuring the number
of ovarioles in the ovary, spermatazoa
in the spermatheca, and the volume of
the spermatheca.

The ovarioles are tubules of the
ovary through which pass eggs in dif-
ferent stages of development. The
number of ovarioles per queen de-
creased with increasing age of the
grafted brood. Queens grafted from
one-day-old larvae contained an aver-
age of 308 ovarioles, and two, three
and four-day-old larvae resulted in
queens with significantly less numbers
of ovarioles.

The spermatheca, or sperm-storage
organ of the female, decreased in size

and volume with each increase of 1 day
in the age of the grafted brood. The
volume of semen, and the number of
sperms in the spermatheca decreased
when older larvae were selected as
grafting material. Naturally mated
queens grafted from eggs contained an
average of 6.1 million sperms in the
spermatheca. Queens derived from 3-
day-old larvae contained only 3.9 mil-
lion. Spermathecae of different sizes
had similar concentrations of sperm.

Woyke’s work indicated that the best
queens were obtained by grafting eggs.
He used the Orosi-Pal method. How-
ever, the egg-grafting technique results
in a higher degree of grafting failures.
For the practical beekeeper, grafting of
larvae of the earliest possible age (less
than 1 day of age) is recommended.

With each increase of | day in the
age of the brood used for grafting
there was a decrease in body weight in
the queens produced. Emerged queens
averaging 189 milligrams were ob-
tained from 1-day-old larvae. Two-
day, and three-day-old larvae resulted
in queens weighing 172 and 147 mg
respectively. Woyke recommends that
the weight of a virgin queen is an im-
portant criterion in selecting for bet-
ter queens. Heavy queens would not
only contain larger spermathecae and
more ovarioles but could well be ex-
pected to continue in egg laying for
longer periods of time.

REFERENCE
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Larva surrounded by royal [elly. (Lald-
law and Eckert QUEEN REARING photo)

from these two queen cells and replace
them with very young larva, about the
size of an egg or one and one half
times that size. These are taken from
worker cells.

To remove the tiny l!arva the bee-
keeper can fashion a toothpick with
the small end shaved to a feather edge
and bent upward at an angle of 45°-
80°, 1/16” from the end. This makes
a good cheap transferring tool for pro-
ducing a few queens.

Nine or 10 days later the beekeeper
should remove the smaller of the two
cells, and also any other queen cells
that the bees may have produced and
imay have been over looked. The queen
from the remaining cell will emerge
on the 11th day from the time the
transfer took place and should be lay-
ing {4 days later.

A second method that is sometimes
practiced is to locate natural queen
cell cups on the combs and transfer
very small larva into several of these
while the queen is still in the hive.
Two days later all but the bhest pro-
visioned cells are destroyed, and the
larva in the best cell is removed and
replaced by very small larva taken
from a’ worker cell. The new queen
that is produced, may supersede the
old queen.

THE TWO STORY,
QUEEN-RIGHT CELL
BUILDING COLONY

These are used extensively as cell
finishers by commercial queen breed-
ers and are probably the best means
for both starting and finishing cells
for the beckeper who rears queens for
his own use. The colony chosen must
be strong with bees fully covering all
the combs in two hives bodies.

October 1975

Later stage of larva In royal [elly. This
older larva would be difficult to transfer.
{Laidlaw and Eckert QUEEN REARING photo}

EXTENSIVE QUEEN REARING

When queens are needed in greater
quantities the methods of cell building
used by commercial queen breeders
are most suitable. There
variations which beekeepers practice,
nevertheless, all must be based on the
proper feeding of the larvae so that
they develop completely into queens.

COMB ARRANGEMENT

The comb arrangement is very im-
portant. The young unsealed brood
is raised into the upper body. The
emerging and sealed brood is placed
in the lower body, except a comb of
sealed brood or honey is placed next
to each side wall of the top body. The
queen is confined to the lower hive
body by means of a queen excluder.
Only nine combs are required for the
upper hive body since space must be
allowed for for the frame containing
the queen cells. The arrangement of
the combs is important and they
should be arranged in the following
marner:

s H
h s L LTI ¢ pl L h

h — honey

s — sealed brood

L. — older larvae

1 — younger larvae

c — cells

pl — pollen

The comb with the pollen is placed
on one side of the cell building space,
and the young larva on the other side
so that the nurse bees which feed the
young larva must cross the queen cells
to obtain pollen. The entire arrange-
ment must be re-established each week
if more than one batch of cells are to
be produced.

are many-

e oo e

Pupal stage of development. (Laidlaw

and Eckert QUEEN REARING photo}

FEEDING

Feeding the colony is very impor-
tant. We feed the cell builder a 50:5
sugar syrup (by volume) or a honey
syrup made of 70 parts of honey di-
luted with 30 parts of water. We pre-
fer to use the Boardman Entrance
Feeder on a friction top pail, with
perforaticns in the lid, in an empty
super over the top body; but if we
find that comb is being built on the
queen cells we change from a liquid
food to a candy, and we teplace one
of the cormbs in the upper body with
a frame of foundation.

QUEEN CELL CUPS

The cell cups can be dipped using
the rounded end of a 34" (9 mm)
round dowel about 8 cm long. Start-
ing 13 mm from one end taper the
dowel to 7 mm in diameter at the end.
Now round the erd to give the bot-
tom of the wax cell a concave form.
The dowel has to be first moistened
in cold water and the excess water(
shaken off. It is dipped into, and
quickly removed from barely melted
beeswax, the tip going about 10 mm
into the liquid wax. The dipping is
repeated about 3 or 4 times. Between
cach dipping the wax is allowed to
solidify. After the fast dip in the wax
the new cup is submerged in cold wa-
ter and is removed from the stick with
a gentle twist. It is more convenient
however, to purchase the cups from a
supplier.

The cells are placed on a bar that
can be fitted snugly into a frame be-
tween the end bars, the ends of the
bar resting on supports on the inner
sides of the frame end bars. Fifteen
cups can be attached to this bar by
means of melted wax, spacing the cells

(Continued on Next Page)
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Cell cups “primed"” with roya! jelly. (Laidlaw and Eckert QUEEN REARING photo)

about 20 mm apart. The cups on the
bars in the frame may be placed in the
cell builder or in a humidizied incuba-
tor over night to warm them before
transferring the larvae the following
day.

GRAFTING

The transferring of larvae from
worker cells to queen cells is called
“grafting.” There is an automatic nee-
dle that can be purchased which is
excellent after some skill has been de-
veloped. The unskilled beekeeper should
prime each of the cell cups before
grafting with a drop of royal jelly ob-
tained from natural queen cells
Choose larvae for transferring that lie
on abundant royal jelly in the worker
cell. The larva should be about 24
hours old. Slip the tip of the graft-
ing tool under the larva, lift it out
and deposit it on the drop of jelly in
the cell cup. DO NOT LET THE
GRAFTED CELLS DRY. It is ad-
visable to put each bar into the cell
builder as soon as grafted unless graft-
ing is rapid. Even then the cells must
be protected from drying. A damp
cloth laid over the bar of grafted cells
is helpful. One or two bars of cells
may be given the cell builder at one
time and succeeding grafts given at
four day intervals. Qucen cells that
develop are removed from the cell
builder 10 days after grafting.

MATING THE QUEENS

Adequate Drones — Many beckeep-
ers never think of the drones the vir-
gins mate with. A queen should nor-
mally mate with eight to 10 or more
drones. Newly emerged drones require
cight to 10 days to reach maturity;
many require longer or never mature.
Colonies with many drones may have
only a small portion mature and flying
when the queens are out on there mat-
ing flight.

Drone mother colonies should have
at least one full frame of drone comb,
and drones should emerge not later
than the time that the queen cells are
sealed. The ueens that are producing
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the drones should be selected with the
same care as the queens which are
providing the virgin queens.

The first principle in rearing cxcel-
lent queens was to provide plenty of
food and nurse bees. THE SECOND
PRINCIPLE IN REARING EXCEL-
LENT QUEENS IS TO PROVIDE
AN ABUNDANCE OF MATURE
DRONELS OF GOOD STOCK WHEN
THE QUEENS ARE MATING. Need-
less to say, the colonies providing the
drones should be in or near the queen
mating yards.

The queen mating yard is stocked
with mating colonics since each queen
must have her own colony. When
more queens are being reared than are
needed for immediate requeening new
colonies must be provided. If the new
colonies are intended for increase they
are referred to as dividers and are usu-
ally started in the regular size hive
bodies. If new colonies are temporary

Transferral

and are established especially for mat-
ing queens they are usually housed in
small special hives called nuclei or
mating colonies. There are two gen-
eral types of nuclei. One type uses the
full size standard frames and these are
called standard nucs. The other size
uses special small frames and these are
called baby nucs. These two kinds of
nuclei are established differently but
the third important principle in rear-
ing excellent queens must be observed
in either case. THE THIRD PRIN-
CIPLE IS THAT THE NEWLY
MATED QUEEN MUST BE KEPT
WARM SO THAT THE SPERM
MOVES FREELY IF'ROM THE OVI-
DUCT TO THE SPERMATHECA.
The nuclei must, therefore, be strong
enough to form clusters capable to
maintaining the brood rearing temper-
ature of about 34°C.

The standard nucs are established
with two to three frames.of bees, some
brood, koncy and pollen. These are
set on location immediately and given
a “ripe” (10 day old) queen cell. The
entrance can be covered with grass to
keep the bees from {lying.

The baby nucs are established with
a cupful of bees, no brood, but are
provided with sugar syrup in a feedes.
A ripe cell is given and the bees are
confined, placing the nue in a cool
dark place, for threc days. On the
evening of the third day the nucs cau
be set out on location and the en-
trances opened.

of larvae.

American Bee Journal



Ripe cells ready to put In Individual nuclel,

We often use division boards or in-
ner covers for mating queens on reg-
ular colonies. ln this case it is the,
emerging. and sealed brood, and bees
and honey that are raised from the
brood nest into a body which is placed
on top of an inuner cover on top.of the
hive. The queen and uncapped brood
is placed below these inner covers.
The unit on top is separated from the
old queen by means of the inner cover
and is provided with an entrance at
the back of the hive by cutting out a
small portion of the upper rim of the
inner cover. A ripe cell is placed in
this unit and the new queen allowed
to emerge, mate, and take over the
upper unit.

Dr. Laidlaw is co-author with Dr.
Eckert of an excellent 165 page book
“Queen Rearing;” obtainable from
University of California Press, Los
Angeles, California or your bee supply
company (Library of Congress Catalog
Card No. 62-19242).
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Ministry of
 Agriculture
& Fisheries

QUEEN-CELL RAISING - MY WAY

H Cloake
New Zealand

Quite early in my beekeeping experience I learned that the
queenless colony started a larger number of queen cells than any
other colony and that the best cells were raised by a queenright
colony.

Many times during my past long association with beekeeping my
mind has sought a better method of using the impulses under
which bees raise queen cells.

I have proved -

FIRST - that most successful colony for STARTING queen cells is
queenless.,

SECOND - that the best QUALITY gueen cells are built in a
gueenright colony under the supersedure impulse,

THIRD - that the best results in queen cell raising are obtained
from the colony that has had a minimum of disturbance.

I decided that if I could incorporate these three conditions
into one system, I could secure excellent results.

I have experimented with most of the accepted methods of cell
raising.

Some of these I could manage quite well but others were failures.
The success or failure of a particular method often depends
partly on local weather conditions and partly on the skill of

the person involved. The systems that were a success in
California or Queensland just would not work for me in the deep
south of New Zealand.

Up until two years ago I successfully used the "swarm box" method
of starting cells which were then finished over a gueenright

colony. I had good success with this method but it entailed a
lot of work and used a lot of time. It is necessary to have a
constant supply of bees to f£ill the "swarm box". This entails

going to out apiaries, shaking bees from the hives, storing them
ir some manner, such as adding to hives in the cell raising apiary,
then shaking them as required into the "swarm box", and no matter
what the weather this had to be done,

After £filling the "swarm box" the bees must be allowed to settle
for a period of time before the cells are introduced for starting.
Next day the started cells must be removed and placed in the cell-

finishing colonies. These cell-finishing colonies also reguire
attention from time to time. This uses a lot of time and energy.
ces2

Ag9.—~G. 120



This is the most commonly used method of raising queen cells in

our area. The hives from which bees had been taken for queen
rearing did not build up sufficiently well to return a crop of
honey similar to those from which no bees had been taken. With

the need to raise 4000 gueen cells in six weeks of early spring,,
for our own reguirements foremost in my mind, I gave the whole
question of cell raising a great amount of thought. Bearinyg

in mind the basic principles required to raise cells, it appeared
to me it should be possible to create a queenless condition in
the top super of a hive, start the cells in that super, and by
some means return the bees in that super to their queenright
conditions to finish building the cells.

An attempt was made to do this by placing a plywood division
board between the two supers after the queen was confined

to the bottom super. The division board allowed an entrance to
the top super but the bees promptly left this top super by way
of the division board entrance and returned to the hive by the
normal hive entrance. Insufficient bees were left in the top
super to start the cells. To overcome this, the top entrance
was closed, but the bees became agitated and were reluctant

cell starters.

The problem was to control the bees in this top super so as to
give a queenless condition to start the cells and thenr change

to a quéenright condition to finish the cells with as little
disturbance as possible. To do this, a special division board
was built. It consisted of a wooden outer frame, size 30 mm X

20 mm grooved on the inner edges to allow a metal slide to be slid
into position to form a complete separation. This gave a front
entrance to the top super only when placed on the hive, and when
the slide is removed, allowed freedom of mowvement by the bees
between the two supers with an entrance in both supers.

With this special division board it was possible, by inserting

the metal slide, to divide the hive into two parts. A gueenright
colony in the bottom super and a queenless colceny in the top
super. The whole hive is returned to a queenright state by
removing the metal slide, Really very simple and effective.

After experimenting for some time, our system of starting and
finishing cells in the one hive was successfully developed.

I shall now outline the methods we use to raise 4000 cells in
about six weeks.

Even strong hives of bees, all headed by young gueens, are brought
to the cell raising apiary about four weeks before c¢ell raising
is due to start. The hives are set down with the entrances
facing the sun and fed sugar syrup to which Fumidil B in the
recommended dosage has been added. The hives are then fed
continucusly until cell raising is completed or a natural honey
flow is experienced. Fumidil B is added to the syrup from time
to time as necessary to combat any possible outbreak of nosema.
Ample pollen must be available. If it is not, natural pollen
must be fed as a supplement and must be fed right through until
cell raising is finished. This 1is most important.



3.

A week tefore cell raising is due to start, the hives are

turned around so that the entrance is at the rear of the hive.
The queen is then confined to the bottom super with three or
four frames of brood. Frames of pollen, stores and bare comb
fill the super and the queen excluder is placed over this super.
The special division board with the metal slide removed is then
placed over the excluder in a position between the two supers
that gives an entrance to the front towards the sun.

The top super is then placed on the division board and filled
with three or four frames with brood and sufficient other frames
of pollen and stores to make up to seven frames in all. This
will allow space for two frames of cells. A feeder is placed
over this top super and finally the 1lid. All must be bee tight.
It is important to feed from the top of the hive to induce the
bees to use the top super. After assembling the hive in this
manner the original entrance at the rear is closed. The bees
will adjust to using the entrance provided by the division board
and this will then become the main entrance to the hive. After
building, the colony should be left undisturbed for one to two days.

CELL RAISING

On Day 1, the day before cell raising is to commence, the metal
slide is placed in position in the division board to isolate the
bees in the top super to a queenless condition and the rear or
original entrance opened. Bees flying from the rear entrance
will return to the hive by the front division board entrance

and so add to the number of bees in the top super.

On Day 2, the cells to be started are introduced into the top
super between the frames of brood. I usually graft forty cells
into each hive.

On Day 3, the metal slide is taken out and the rear entrance
is closed. The hive is now queenright and the cells are left in
the hive until ready to be introduced to the gqueen mating nuclei.

From day 3 when the slide is removed it is not necessary to
disturb the colony until the cells are ready to be removed. But
if it is necessary to use the hive to raise more cells before

the removal of the ripe cells then further cells can be grafted
and introduced to the top super to be started when the first cells
are sealed. The procedure to be followed is as previously
described, that is, place the metal slide in position the day
before the cells are introduced and removed the third day.

It is essential to check the brood in the top super at appropriate

intervals for rogue gqueen cells which must be destroyed. Also,
when the brood in the top super hatches add frames of brood
from the bottom super. It is important to have at least three

or four frames of brood in the top super during the period of
starting and finishing queen cells.



Should the bee strength dwindle for any reason, introduce

brood and bees from other colonies, but this is rarely necessary.
It is absolutely imperative that the cell raising colonies are
strong in bees.

When the cell raising is completed, the division bocards are
removed and the colonies with undiminished strength returned to
their original sites to become honey harvesting colonies.
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Modern beekeeping demands the
best queen bees that can be
produced. Those prepared to give
extra care to raising their queens
will .not only produce better crops
but will find the colonies building
up more evenly in strength and
with muich less work on the part of
the apiarist. '

demands more atiention to

detail than many beekeepers
think necessary. Not only should
larvae be- well fed before being
transferred to the queen cups; they
must have food and attention imme-
diately after the transfer is completed.
They must also have ample food
during the rest of the feeding period,
to ensure that all queens are fully de-
veloped and not affected by malnutri-
tion.

TO RAISE the best queen bees

The first thing is to prepare a
satisfactory starting colony. = This
colony—or the bees—must be in a
condition to care for the pgrafted

+ queen cups immediately, and to be
producing sufficient chyle food to
SRS - c e feed .the grubs right away. Any

The same frame as obove with some bees removed to expose the queen cells, cell-starting colony not in a condition

85



RAISING
(continued)

?

to do this within a few minutes is
.unsatisfactory.

-Select a very strong colony with,
preferably, a two-year-old queen.
Take three to four. combs of the
youngest unsealed brood, with bees,
and place these in an empty box on a
floorboard. Shake the bees from two
more combs of brood into this’ box
and place a heavy comb of honey and
pollen on each side of the brood. Fill
out with empty combs at each side.

Rearrange the combs in the colony
from which the brood was taken,
placing all brood with the queen in
the bottom box below the excluder,
with a comb of honey and pollen at
each side against the wall of the hive.
Also see that the queen has laying
room below. Give an empty comb or
two if necessary. The honey super,
with any spare brood, is placed on
top of the excluder.

Now move this colony about six
feet to the rear of its original stand
and put the prepared hive in its place.
If this is carried out before midday,
when the bees are flying strongly, it

will collect all ‘the flying bees from .

the parent colony.

The young nurse bees in the new
colony are already producing chyle
food for feeding the brood. In a
very short time they will begin to
produce larger amounts, with the idea
of raising queen cells from the larvae
in the combs. To assist the bees in
producing this food, place a tray-type
feeder on the hive and give the bees a
mixture of honey and pollen. This is
important.

Scrape a heavy pollen comb down
to the midrib, mix the pollen wax,
etc., with a little honey and feed them
three to four tablespoonfuls of this
mixture. It cannot be stored as
honey, or pollen, so is consumed and
turned into brood food. A divided
feeder is the best, as diluted honcy
can be placed in one side and the
pollen mixture in the other.

In the afternoon graft the queen
cups from your breeding stock, using
only the food the young larvac are
floating on. This food is of the right
age and freshness for 24-hour-cold
larvae. If an artist’s sable-hair brush,
size O, is used for this transferring, it
is possible to remove all the food with
the young larva and roll it off the
brush in the centrc of the queen cup
still on its bed of food. Take care not

to roll the grub over in the food, or it
may suffocate.

The grafted cell cups are placed in
the starter colony after removing all
the brood and shaking thc bees from
the combs back into the hive. These
cells are accepted right away and the
larvac fed within a few minutes. The
cells ‘will also be well supplied with
food before being removed to the
finishing colonies the following
day.

Queen cells should not be left in
the starting colony for the bees to
complete. Queenless bees are in such
a hurry to raise a queen that, when
many cells are in the hive, a large
percentage of the larvae are not fed
sufficient food for full development
of the queens before the cells are
séaled over, so not all will be
first-class queens. ’

The brood removed from the
starting colony is returned to its
original hive and placed in the centre
of the second box above the excluder.
This colony later will be used as a
nursing colony.

Other strong colonies—as many as
are required for nursing the cells—are
fixed up in the same way. That i§, two
combs of very young fecding larvae
are placed in the centre of the second
box above the excluder, with the
queen below, in the bottom box, and
room given for her to lay. In these
hives crowd the bees down to two
boxes where possible.

Jf 60 to 70 grafted cell cups were
given to the starting colony, then five
strong colonies are needed for nursing
colonies.

The colony from which the starter
was made up can be one of these
nursing colonics unless the starter is
needed for beginning more cells. This
is moved back to its original stand
and the bees in the starter placed
back on the hive as a super after
giving it its complement of celis to
nurse. The started cells are now
placed between the combs of feeding
larvae in the second box above the
excluder to finish off under a
supersedure impulse.

The colonies should be slow-fed
with diluted honey while feeding the
cells. This allows for each colony to
feed 12 to 14 cells, which is probably
the greatest number of cells a normal
strong colony can feed to produce
first-class queens.

The best queens are normally
rasied from swarm cells, at a time
when the colony is at peuk strength
with more young nurse bees than
the colony. requires. Even then, only
six to cight cells or so are raised.
These are perfect cells and perfect
queens, Under a supersedure impulse,
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A divided feceder with the centre

cover removed showing the metal

container for foeding diluted honey

on one side and pollen mixture on
the other.

a colony raises only from two to four
cells—also perfect cells and queens.

Under emergency conditions, when
a colony has suddenly lost its queen,
12 to-20 or more cells may be raised.
Most of these cells, however, are
poor. The larvae are underfed, the
cells sealed -too soon, and many are
nothing much more than bumps on
the comb face, Open up these small
queen cells and -it will be scen that
the larvae have consumed all the food
that was placed in the cell by the
nurse bees. In most cases the pupae
are small and under-developed.

Where only a limited number of
nursing colonies are used, and 30 or
more qucen cells are given to each

colony to nurse, different manage-

ment is required to ensure that the
cells are well supplied with food and
that the resulting queens are fully
developed.

Feeding a large number of cells in
conjunction with the normal area of
feeding brood is a great drain on a
colony; and, although the bees will do
it, many cells are not given sufficient
food to produce first-class queens,
especially those cells at the ends of
the cell bars.

Not only must these colonies be
fed with diluted honey and two
tablespoonfuls of the pollen mixture
daily, but an extra box of young
nurse becs should be united with each
colony before any cells are given for
nursing.

There must be a large surplus of
young nurse bees beyond ail normal
colony neceds. There must also be
ample protein food in a form that
must be used and not stored. The
>ollen mixture, plus diluted honey
and surplus nurse bees, ensures that
the cells will be as well supplied with
food as swarm cells. ®
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by STEVE TABER
of Taber Apiaries

7052 Pleasants Valley Road
Vacaville, Calif. 95688

MORE ON QUEEN REARING

HAVE Dbeen raising queens almost

every year since 1946 and it is
one of my favorite subjects, so I hope
I don’t bore you with too many col-
umns on queen rearing. At the present
time queen vearing is an art, not a
science. | say this because if the peo-
ple in science could figure out exactly
how to raise queens in the laboratory,
then we would know the requirements
for good queens and exeellent queens
as well as mediocre and poor queens.
Queens can be raised in the lab, but
the same food and the same batch
of larvae will produce intermediates
fqueensworkers) and even workers. So
what have the scientists found out
about queen rearing that we do know?

1. The nccessity of moisture around
the queen larvae. Smith (1959) was
not the first to raise queens from
larvae in the lab, but he found how
important moisture was — 95 per_cent
humidity _arou grousing :
Taher (1978) found that eggs would
not hatch unless th idity w
per cent In Smith’s article
he fed the larvae once every 24 hours.
What that tells us about queen rear-
ing is that frames of larvae to be
grafted and the grafting area should
be kept as moist as possible. Here
we routinely wrap grafting combs in
wet toweling and  after cach bar s
grafted, it is placed with the cells in
a_small container lined with wet t(ow-
cling. Be sure to keep the amount of
air in the space with the cells small
and the towels wet.

2. The number of bees needed to
raise a good queen. Liu {1975) was
able to raise a queen on an adequate

October 1982

queen cells.
]

.

diet by using 400 mixed-age worker
bees. Most normal colonies with just
average queens laying 1,200 o 1,500
eggs per day would have several thou-
sand bees of the proper age (ie., 4
to 10 days of age) which means that
great_populations of bees in the queen
rearing colony are wot necessary. Keep
the population manageable, so that you
can handle the colony with the least
effort.

3. The necessity of pollen proximate
to the queen larvae. Taber (1973)
showed  the importance of the prox-
imity of pollen to where it is used.
Bees don’t move pollen and the older

the larvae get  (worker, drone or
queen)  the more brood food made
from pollen they demand. The bees

need to_have an _adequate _diet of
quality. pollen and_honey _next_to the
If you don't have pollen

Pheto 1,
carded. Top row of cells were much larger and most were used,

comhs to place next to the queen

cells, make up a pollen-sugar-water
dough mixture. Do not use a pollen
substitute.

How do you tell if the pollen is of
good quality? Look at- the drone
brood. If you see any patches of drone
comb in” the hrood nest_area that are
empty or full of honey, the pollen

quality is poor. Pay no attention To
the pollen critering  the hive or tu
stored pollen for a pollen quality ex-
amination.

There are lots of things thar queen
breeders do that we know don’t make
any difference in quality queens. 1
know this will start an argument, but
here goes: The grafiing tool to trans-
fer larvae that you use makes no dif-
ference. 1 use a piece of baling wire
that is shaped and filed. In 1alking
to other queen breeders I have found

Bottom two bars of 10-day-old queen cells are poor and most were dis-
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E-Z HIVE LIFTER

Lift or carry heavy supers or
2-story beehives the easy way.
Simple to operate. :

$24.00

PRAIRIE VIEW HONEY CO.
12303 Twelfth St
Detroit, MI 48206

plus postage
ship. wt. 6 lbs.
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PACKAGE BEES QUEENS

Write or call for prices and dates.
Since 1928

R. M. GANNON
8567 Placer Road
REDDING, CALIF. 96001
Telephone (916) 241-9446

L
/visi-chek
oo B DS
. RO‘UN? ICQ'fM! st't.:'!oy‘mruwufm
PO BoxdBs "

CARBOLINEUM

WOOD PRESERVING
STAIN

*+ STOP DECAY
* REPEL TERMITES

BEEKEELPERS repel pests and make hives
iast longer by lreating all wood with
CARBOLINEUM wood-presevvin% stain.
Makes botlom boards last 2 to 3 times
longer. Kilis termites! Repels mice and other
rodents (treat entrance guard strips)! Keeps
out ants {treat inner covers)!

Write for free “"BEE" brochure.

CARBOLINEUM CO.
P.O. Box 23028
Milwaukee, WI 53223
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that they use very small hair brushes,
wothpicks, a carved picce of hard-
wood, and the litle curved  spring
mechanism that is sold as the Pierce
grafting needle. 1 don’t think there is
a whit of difference,what wol is used
as to speed or quality of the ensuing
queen that is veared.

“ The method of huilding cells in the
cell-building  colonies  doesn™t  matter.
I get reports from people getting good
queens from breeders using  diametri-
cally opposed systems. 8o, set up what
is easy and convenient to you as a cell
builder. T happen to prefer using a

cell starter of queenless enclosed bees,
giving them 1 _bhavs of 18 cells each

for the first 21 hours. This unit is
made up of about 3 pounds of bees
stocked  with honey and  pollen and
sponges containing water. Then  the
bars are transferred to queen-right cell
builders above a queen excluder for
the next 9 days when they are re-
moved to the incubator.

Queenless hees will do an excellent
job of cell building, 00, but every 5
days about 2 pounds of bees 4 to 10
days old should be added to the unit
in order to_have the number of proper
age bees for queen larvae feeding as
determined by Liu.

4. Quality control. The last point
has no scientific references, but is the
most ohvious -- quality control. All
queen rearing steps have to have qual-
ity control. This mcans you have to
look at what you are doing all the
time and remove any cells or queens
that don’t come up to expectations.
T think that the first 24 hours are
critical. If the amount of royal jelly
around the new larvace is not huge,
discard the cell. If the 10-day-old
cells are not large, discard. If the

t emerging virgins are small, discard
them, too. The last place for quality
contral before the queens are shipped
out is when they are caught and placed
in the shipping cage. Look at the
queens, look at the eggs, look at the
just-hatched eggs. What do you look

for? Well, it takes a lot of practice
and it is not something that can be
adequately described. Does the queen
have all her paris? T.egs? Is she big?
Don’t assume that small queens are

just as good. Are the eggs all wogether
and laid neatly as if the queen knew
what she was doing? Now take a look
at the  just-hatched eggs. Are they
grouped evenly in any smail section
(postage  stamp  size) of the comb?
You should be able to find one sec-
ton that has all the larvae exactly
the same size.

Don't hesitate w0 kill queens that
don’t come up 10 your expectations.
This spring T had a number of nice
people  working  here and  before 1
knew what was happening [ found ouwt
that one of the people could not kil
a queen. That person was picking up
and sending out every queen straight
down the nue yard row. Needless to
say, | received some complaints bt
the point here is that when you catch
vour queens or if you are asking (pay-
ing) someone to catch your queens,
cmphasize that this is the last chance
for quality control. Have them also
keep wrack of the number of queens
they discard,

Nothing here has been said about
a lot of subjects pertaining 1o queen
rearving, particularly the kind of stock
to- use.  Don’t hesitate to use as a
breeder queen the best queen you have
available (please test her for discase
resistance first). One of the first rules
of geneties in the improvement of
stock (any kind) is wo first take ad-
vantage of all the good genetics you
already have by improving the en-
vironment.  There is no genetic dif-
ference between the worker and the
queen only environment. Be sure
your queen rearing environment is the
best that we know how 1o provide.
For a full description of quecn rearing
methods, see the book, Contemporary

Queen Rearing by H. H. Laidlaw.
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are frequantly less we!l developed.
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Photo 2. Our new style quern cell bar that is a bit wider and permits 18 to 20 cells
to be moure nearly in the center of the brood nest areo.

In cold weather the outer cells
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QUEEN AND CELL INTRODUCTION
WITH THE USE OF A SPLIT BOARD

By M. Charlton, E. Podmore and W. Winner

Nov., 15, 1979. THE AUSTRALAS!AN BEEKEEPER

Many of the techniques utilised by commercial beekeepers can be of
great assistance to smaller beekeepers.

We get many inquiries from beginners wishing to expond their hive
numbers or just fo requeen their present hives.

In most cases they are not sure of a technique that will allow them to
do so. The majority ask for advice on how to make up a nucleus hive.

The following method is very simple ond successful, if the instructions

are followed carefully then good results can be achieved.

MAKING UP A NUCLEUS

For this example we will prepare to requeen a two deck 10 frame
{full depth hive. The bottom box or brood nest is separated from the top
box or super by a queen bee excluder.

Remove three combs from the top box, lift the top box off and remove
the excluder, bumping the bees on the excluder in front of the hive. Remove
three combs of sealed and unsealed brood from the brood nest carefully
shaking all three combs in front of the hive entrance to ensure that all
bees are off the combs. this ensures that the queen will be in the bottom
box. Push the remaining brood combs in the bottom box together and
then place the three combs removed from the top box in the bottom box.
Replace the queen excluder and lift the top box back onto the hive. The
three brood combs are then placed in the centre of the top box.

Overnight or by later in the day nurse bees will move up and cover
the brood combs that have been lifted up. The queen will not be able to
get into the top box because of the queen excluder. Sufficient bees will
be present to form o nucleus which will benefit from the warmth of the
hive underneath.

Hives can be split in this way dovs before cells or queens are ready,
The split board is only inserted when the cells or queens arrive. If makina
up early use more unsealed thon sealed brood. If making up late use
more sealed brood. Tend to make the top half stronger to allow for drift
of bees to the lower half, and if there is a honey flow watch the lower
half for crowding.

In autumn foiling hives can be split and a cell aiven top and bottom
but the best princinle is NEVER KIL A QUEEN UNTIL YOU HAVE SOME-
THING BETTER TO PUT IN ITS PLACE.

in the morning lift the top box off. Place into position a “‘SPLIT”
BOARD or nuc board. The entrance of the split board is toward the rear
of the original hive. Replace the too box and leave overnight.

The nucleus will now be ready to accept a queen cell or caaed aueen.

It helps the success rate of queen accentance if the hives are moved
just prior to the above pracess beina carried out. '

loss of aueens can be minimised hv lacatina hives in and arennd
trees. avoiding omen sloninag around and windv areas and settina hivec
in staaoered aroups perhans in a larae "W nattern or in diamond shapsd
or trianaular shaoed arranaemente as illustrated. The locating of hives in
such formations will araatly aseist the oveen ta orientate tha nasition of

herhnudeus in the apiary for the time that she retirns from her matina
flight.
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The above diagrams indicate some basic patierns that a beekeeper can position
his hives in. The arrows indicate the direction that the entrances should face. Locatmg
hives in this manner assists the newly mated queen to return to her own hive, It is wise
to arrange the hives in single rows.

Another helpful suggestion is to place a small branch or tuft of grass
in one side of the entrance, this provides a landing area for the newly
mated queen to land on as well as providing a marker for field bees
from the nuc to orientate to.

No aftempt should be made to unite the two colonies until at least
sealed brood is present.

The beekeeper wanting to make two hives out of one, can now move
his hives back to the original location, but only after placing a new lid
or cover on the original hive and a new bottom board under the nucleus.
The original hive is ready for on exciuder and super to be added the
nucleus alrecdy has the original excluder on top of it and only needs the
honey super. {The branch or tuft of grass has also been removed at this
point).

If you are only requeening the old hive then you can search for the
queen in the original hive and kill her, then remove the top box, take the
split board right off place two large sheets of newspaper over the bottom
box, perforate the paper in a few places with the hive tool (Not big enough
to let bees get through), It may pay to leave a twig about the thickness
of a pencil at the rear to allow the bees a rear entrance into the hive, plus
added ventilation. it will then take o day or two for the bees to chew
through the paper and unite.

Why the poper? You are trying to unite two individual hives both
have their own distinct scent. To put the two hives together without giving
them time to adjust to each others scent would result in fighting. The
time it takes the bees to chew through the paper allows the bees to gradually
get used to the new scents.

Commercial beekeepers rarely kill the old queen beneath the split
board they simply paper the top hive on and theoretically the young
queen will kill the old queen below.

To allow the beekeeper to replace the excluder he can then shake
ali the bees in the top box in front of the entronce or over the bottom
box thus ensuring that the queen is in the bottom box. He then puts the
excluder in place and replaces the top box. {The excluder having been left
on the hive all along but under the cover or lid.).

How successful is the above method. We have been told by com-
mercial beekeepers that they are able to make up between 250 and 300
nucs a day. A 95% successful queen introduction rate is common.
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The split technique practiced in a honey producing yard gives «
ready supply of young queens on site. It leads to development of various
two queen systems which produce the real honey gathering hives.

Simple and effective is the best way to describe the above procedure.

SPLIT BOARD DESIGN — M. CHARLTON

For many beekeepers the problem of keeping hives strong as well
as making up seasonal losses is really one of not having the equipment to
start the numbers of nucleus hives they need to handle all their queen
cells or mated queens.

An easy way is to use the extra supers which are often not in use
with the addition of a split or demaree board. The board is a sheet of
galvanised flat iron with a 9.5mm [} timber strip nailed around the rim
on either side and with an entrance provided in one end or side.

Making “Split'" Boards — 10 frame size.

Galvanised iron 406mm {16) x 508mm {20} —— with 6mm (") cut
off each corner. Tempered masonite will do but not preferred.

Rims of 19mm (3') x 9.5mm (3") timber.

4 pieces each 489mm (19%")

4 pieces each 387mm (15%")

Assemble so that ,on each corner the 489mm (194"} piece overlaps
the 387 {15%") piece on the opposite foce of the iron. {See diagram).

Nail the rim strips from one side through iron and lower timber using
25mm (1) or 31mm (14") nails. If driven firmly, the nails will go through
the iron without bending. Clinch other side.

Mark two diagonal lines 102mm (4"} apart on one end (or side) and
drive a larger nail through the centre to act aos a hinge. Cut off excess
nail length and clinch.

With saw cut both marks through timber to iron so that the diagonal
piece swivels and becomes an entrance.

Paint timber as usual. Entrances can be coloured yellow, blue, or
green to help bees orientate — a burst of pressure pack spray is quick and
easy. A

“Splits” are used to split weak doubles for requeening or to start nucs
on top of established hives.

Splits make maximum use of material you already have and avoid the
bother of storage and keeping wax moth out of special nuc boxes. They
often double as emergency bottoms and lids or as stack covers on supers.
The more you use them the more uses you find for them.

{Acknowledgements : My special thanks go to Murray Charlton (Terranora
N.S.W.} and Eddie Podmore (Orange, N.SW.) for their assistance in the
preparation of this article. We regularly purchase queen bee cells from
them aond it was through this contoct that we adopted .the use of split
boards in our apiary. Readers interested in contacting either of the above
refer to their half page advertisement in the rear advertising pages of
October issue. — Editor.)
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Finding Queen

‘tegral part of'commercjal bee-

FINDING _queen bees is an in-
Queens

- keeping . management.

have to be found.for 'a variety of
reasons and at vanous' tunes of the
year.

Fig. 1. The queen surrounded
_ by her court.
¢

. Fig. 1. Place the upper box
on an inverted hive lid
or-similar stand,

‘mental

Bees

By V. A. COOK Apiary
. Instructor, Dept of
Agnculture, Oamaru.

For a beekeeper who runs his hives
under a single-queen system- of
management, the busiest time for
queen finding is in the spring or
autumn, when two-year-old queens
must be found and removed so that
young queens can safely be intro-
duced. Much time can be wasted in
queen finding through inefficient
methods and the wrong mental
4approach to the ]ob

The one queen in a hive is different -

in appearance from her thousands of
workers; she. is larger, "but not
enormous - by comparison; she is
longer and proportionately more
slender, and usually more graceful in
her. movements about the combs. She
is, however, not so strikingly different
that she can easily be spotted in a
strong hive by a beginner,

Fig. I shows a queen-characteristic-
ally surrounded by her. “court” of
worker bees. Unfortunately, queens
are. not always found in such a
situation; when a hive is opened the
bees may' become excited and dis-
organised, with the result that the
queen becomes hard to find.

Finding queen bees is a skill which
is acquired with experience; the main
requirements for success are the right
mental approach and the use of a
systematic séarching technique. The
approach to the job is
particularly important. Faced with a
strong hive it is easy to imagine that
finding the queen is just about a
hopeless task. .

This state - of mind produces a
negative attitude toward. the’ job.
The right approach is to be confident
a ‘queen is in the hive, and that a
systematic search of the combs will
reveal her pretty quickly.

Adequate protective clothing should
be worn- during queen-finding
operations to reduce stinging, which
interferes with concentration and

-causes wasted time. I find that a

sound veil which gives clear vision is
essential, and well fitting leather bee

- gloves with long gauntlets are also-

very useful. Overalls tied in at the

1471,

ankles are then required to ensure
complete protection. A hive tool is
necessary, and:also a smoker filled
with clean sacking, well lit.

"The brood nest of a hive usually
comprises the two bottom boxes and
is separated from the honey supers by

'a queen excluder. When a queen has

the run of two boxes they must be
separated and the‘upper . box placed
on an inverted hive lid or similar
stand, as shown in Fig. II. The boxes
should then be covéred (Fig. II) to
keep the bees calm and to minimise
the risk of robbing.

Never start searching in the top
box -and work gradually down,
because unless the queen is. found
quickly in the top box, she will run
down the combs, away from the light
and the smoke, into the bottom box
to join the masses, of excited young
bees gathered there. All manipulations
must - be carried out quickly but
quietly. Noise or vibration will excite
the bees and finding the queen will

" become more difficult.

When brood nests . comprise two
boxes I have, over the years, found
many more queens in the upper box
than in the lower one, particularly
in springtime, and so, after separating
the boxes, I always search the upper
box first.

The queen is normally found on
combs containing eggs or young
brood, but she may be anywhere, so
the search must start when the hive
is being dismantled. Look carefully at
queen- excluders and on the under-
sides of hive mats, It is rather dis-
concerting to find a queen on a hive
mat or queen excluder after all the
combs in the hive have been searched
two or three times. A quick eye will
sometimes see a queen disappearing
down’ between the combs when a hive
mat is removed, or when two boxes
are separated.

It is sometimes claimed that a
relaxed position, such as kneeling or
sitting on a box, is important for
finding queens. I have found that by
adopting such positions, time is
wasted in getting up and kneeling,
or sitting down, finding boxes to sit
on, and so on. Also, it is easy to
become too relaxed when sitting or
kneeling; an urgent job becomes a
pleasant pastime, concentration is lost,
and the queen remains free.

I can find queens more quickly by
standing and bending. down to carry
out the necessary. manipulations of
boxes and combs. Continual bending
of this sort can, however, cause an
aching back, but the discomfort is
reduced if the separated boxes are
placed on portable stands to bring
them up to a convenient working
height, -



My own technique for secarching a

box of brood combs for the queen
is as follows:

Remove the cover and smoke the
bees very gently, just-enough to sub-
due them; not enough to excite them.
Quickly search the ‘underside of "the
cover before placing it to one side.
Remove two outside combs from-one
side of the box and, after searching
them quickly, lean them against the
front of the hive, as shown in Fig. IV.
The queen is not likely to be on
these outside combs and their  re-
moval facilitates the removal of
further combs, The remaining combs
can now be examined one by one and
then returned to the box.,

Gently, but quickly, ease the next
comb free with the hive tool (Fig. V)
and lift it out of the box. When it
is being lifted glance briefly over the
comb surfaces. A queen stands higher
than the workers and may be seen
because of this. ‘

Before searching the comb in hand,
look first at the exposed face of the
next comb, a typical view of which
is shown in Fig. VI. This is where
many queens are found, but you have
to be quick, because queens try to
keep away from the light, and will
often run round to the back of the
comb.

The comb being held is now
searched. Fig..” VII shows a bee-
keeper’s view of a comb of brood
‘and bees; it must be searched quickly
and in a set pattern. If a queen is
making for the edge of a comb she
is most likely to be found near the
bottom. For this reason, look across
the bottom first, then up one side,
across the top, down the other side
and across to the middle. By this
method the whole surface of comb is
thoroughly searched very quickly.

When the comb has been searched
on both sides it is returned to  the
box and placed against the side.
When further combs are examined
and returned to the box they miust
be placed close together, as shown in
Fig. VIIlI. This is very important,
because if large spaces are left
between the combs the bees will
“bunch” and so make queen finding
very difficult if the box has to be
searched again.

Each brood box should be searched
in this way, and when some experience.
has been gained, queens will
generally be found during the first
examination.

If a queen cannot be found by
comb examination, the bees can be

shaken from the combs into an

empty box, and driven by smoke
through a queen excluder into a box
of combs below. The queen will be
found on top of the queen excluder. @

Fig. IIl. The boxes should
then be covered.

Fig. IV Lean the oumde combs

against the front of the hive.

Fig. V. Ease the next comb
free with the hive tool,

th 178 Before searchmg the
comb in hand, look first at the
exposed face of the next comb.

Fig. VII. The comb must be
searched quickly and in,
a set pattern.

Fig. V1I1. When returned to
the box, the combs must be
placed close together.



SELECTING HONEY BEES FOR INCREASED PRODUCTION

Murray Reid
Apicultural Advisory Officer
CHRISTCHURCH '

Almost everything that we eat or wear is the product of our
domesticated plants and animals. Most of these living forms
have been cared for and propagated by man since long before

the beginning of written history.

Now, while no one can ever lay claim to having domesticated the
honey bee, beekeepers have certainly learned to manage colonies
of bees for the benefit of all agricultural producers. And, what
a vital role the honey bee plays. The gross value of honey and
wax pales besides that of the meat, cereal or horticultural
industries, and yet as much as one third of our total diet is

derived directly or indirectly from bee-pollinated plants.

Bee Ereeding and Animal Breeding

Like all populations of plants or animals, bees show great
variation in colour, temperament, dissase resistance, productivity
and so onj in short, there are bees AND bees. ; The successful
beekeeper is continually keeping an eye out for those super
colonies that out~produce all the others and yet don't chase him
out of the apiary. He records their progress over one or two
seasons and evaluates them as potential breeders.  The beekeeper
certainly has a tremendous gene pool to work from even though
importations of queens from other countries "havz been prohibited
for over 20 years. ﬁ'But, even with all this great variety of stoék,
little real progress has been made in breeding. This is unfortunate
as much of a beekeeperts basic opérating expenses are the same
regardless of the quality of bees used. Thus, a more productive
bee can increase profits rapidly. Greater uniformity of an )
improved stock would help to reduce operating costs.

) .

Problems in Bee Breeding .

Honey bees were used for some of the carliest studies of genetics.

Then, for nearly three quarters of a century no«further work was



done with bees. We may well wonder why./ﬁAThe main reason appears
to be the promiscuous mating habits of the bee which have tended

to create what can only be described as genetical confusion.

Queens will mate only on the wing and with an average of 6-7 drones
from hives as fariafield as 16 km.,ﬁ Professor Rothenbuhler, an
American Geneticist, has outlined many of the problems met with

and explains how'"the geneticist cannot take an individual bee for
his studies as he can take an individual cow, a sheep, or a fowl.
He cannot even take a natural colony of bees as an individual or

as a family. ﬂ’A colony of bees is a sort of family but it is
composed of a’mother, several fathers of unknown origin, now
deceased, and daughters and_her sons. Several fathers are
involved because the queen mates naturally with many different
drones. Most of the workers in the hive are half sisters.

In other words, the bee colony is a super family in which a whole
lot of sub families are mixed together; The queen is the mother
of the super family but ezch drone with which she mates is the
father of only one sub family. The geneticist is unable to

devise a technique by which he can analyse such an unspecified

assemblage of half sisters.!

Fortunately, mating can be controlled using artificial insemination.
Scientists have attempted to inssminate quezn honey bees since

1791 but only in the past 50 years has the technigue been perfected
and used successfully.,%/So now colonies of bees can be produced

in which the workers are full sisters and therefore genetically
alik e. ,J;Using artificial insemination, scientists have been
selecting for such things as resistance to some of the major brood
-diseases, the ability to pollinate certain types of crops,

especially lucerne and cotton, gentle behaviour and so on.

On the debit side the technique of A.,I. is a rather delicate one
and the success rate for an experienced opesrator may average
less than 70-80%. Z?Also, the process is very labour intensive

/
and time~consuming so the only places using the techﬁique on a
large scale are phiversitiés, bee research institutes and some

bee manufacturing supply firms.



Testing for Selection

Without recourse to artificial insemination how can the average
beekeeper improve his stock by selection?/?'The principles
involved are the same as in any other flock or herd although

as we have seen, for most characters of economic importance the
colony as a whole is a unit of performance on which selection

of breeding individuals is based. A superior colony is chosen on
the basis of brood rea;ing-qualities expressed through the queenl

RrI

and the behaviour of the workers. 7,
Ideally, all colonies selected to provide breeder queens should be
evaluated over two seasons. They should also be brought together
in one location for the second season so they all have equal .
opportunity to develop and produce. If singl;'colonies are
selected at different locations, they should be evaluated and
chosen on the basis of the average performance of the yard they

are in. /7A colony bringing in medium honey cropzin a low producing
" area may be as good a selection as a much higher producing
colony in a high producing "'éféa‘;ﬁ5When groups of colonies are
to be compared and they cannot all %é placed at a single location,
equal numbers should be placed at each of several locations.

Hives should be arranged in irregular patterns so that there is

little dgifting of field bees between the hives,

What to select for

Inportant qualities to look for in the queen are - long'life

and superiér egg-~laying capabilities.;QWorkers should be observed
for such characteristics as fast buildup in the spring, wintering
ability, willingness to enter supers and draw comb, a lack of
swvarming tendency, good handling qualities éuch as quietness on
the combs and temper, resistance to discase and honey and pollen
production.;J’Such characteristics as length of tongue, size of
honey stomach, wing area and other physical characteristics, are
secondary.;f If they are advantageous they will autométically

be selected along with honey production.

How many Breeder Queens?

In short, the more the better. If a beekeeper uses any one

breeder for two years in succession, somevirgin queens will



mate with some drones of their sisters reared the previous yeag'.

If only one breeder was used the previous year, then all virgins

will mate with sons of their sisters. Such close inbreeding

brings together similar sex alleles and reduces the effectiveness

of selection by increasing homozygosity. Such effects show up

in a patchy brood pattern laid by the queen. Many eggs fail to
natch or are destroyed by the workers. Using a single but different
breeder each year will also be too much inbreeding. The beekeeper
should use as many breeders as is practicable and re-queen all his

production colonies each year to prevent back crossing to the same

source of drones.

What about Drone Stock:

Few beekeepers actively select for drones and this is understandable
when the difficulties of evaluvation are appreciated. The drone
develops from an unfertilised egg so this means he doesn't have

a father but he does have a grandfather, thus whatever characteristics
the drone transmits ave derived from his mother alone. Thnese can
be ascertalned from the performance and general qualities of her
sisters, i.e., the worker bees of the coionieé from which the queen
is descended. The performance of the workers in the drone colony
(the half sisters of the drones) cannot be used as direct evidence
in judging the breeding value of the drones although they should be
taken into consideration in finally selecting the colonies which

supply the drones.

Since it is impossible to know in advance which colony will provide
drones giving the desired characteristics, the use of only one

drone colony in a mating station involves too great a risk quite
apart from the other disadvantages of such a restriction. For this
reason, numerous selected drone colonies should be stationed in

the mating yards. At least 50 sexually mature drones should be
provided for each quzen to ensure an adequate mating. In mating
stations which are not completely isolated, the number of drones
per queen should be much higher. By "saturating'" the mating area
with drones from a chosen stock, the chancés of queens mating

.
;

with undesirable drones are greatly reduced./: The requirements are,

therefore, as follows : “



For’ a completely isolated mating station

* 1 drone colony per 50 queens at one time

For a mating station that is not so isolated

* L drone colonies per 50 queens at one time
f 6 drone colonies per 100-150 queens at one time
* 10 drone colonies per 400 queens at one time

* 20 drone colonies per 800 queens at one time.
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& Fishenes HOW TO REDUCE DRIFTING IN APIARIES

Many beekeepers have seen the effects of drifting within
their apiaries, but few realise what it is costing them,
and even fewer do anything about it. Drifting occurs when
flying bees become dis-orientated and return to the wrong
hive.

It is made worse by the fact that drifting occurs in certain
patterns - where hives are placed in straight rows bees

drift to the ends of the rows, and where two or more rows are
used, the front row collects bees at the expense of hives in
the rear.

Effects of drifting

It is important that the number of drifting bees in any apiary
is reduced to a minimum because:

1 When excessive drifting occurs in an apiary, some hives
become over-crowded and swarming conditions result,.

2. Other hives become so depleted in forager force that
they are made useless as economic honey gathering units.

3 The beekeeper must spend time trying to overcome these

inbalances by swapping brood and stores, especially in
spring.

4 If bees drift from a diseased hive, they may spread
disease to other hives in the apiary.

5 If a queen returning from her mating flight is confused
and enters the wrong hive she may be killed.

6 Honey production records of hives in apiaries where
excessive drifting has occurred are of little value for
the selection of future breeding stock.

7 It is impossible to manage a commercial apiary as one
unit if a lot of drifting is going on. Each hive must
be treated individually (e.g. for feeding, requeening,
supering, swarm control, etc).

8 Canadian studies show that overall honey production can

be reduced by up to 11 kg per hive in apiaries where
excessive drift occurs.



How to prevent drifting

Three simple methods which can be integrated into any apiary
management programme are effective in reducing drifting
between hives:

1 the use of irregular or non-repetitive layouts (patterns)
of hives, and placing the hives within each layout to
face different directions;

2 the use of coloured hives, or coloured strips above or
below the hive entrances (black, white, yellow, blue);

3 the use of landmarks near hives (trees, bushes, fences,
etc).
1. Hive placement

This is perhaps the easiest and most effective technique

for beekeepers to use., Almost any placement is satisfactory
if the entrances of neighbouring hives face different
directions. Hives should be 1 - 1,5 metres apart so that
the beekeeper can move easily between them., Most of the
layouts work well in unprotected field sites, but drifting
is reduced even further if shelter is provided.
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When choosing a particular layout, or series of layouts,

a beekeeper must consider the following: the area of a
particular apiary site; the presence or absence of wind-
breaks; the ease of colony management; lines of bee flight
within the layout; access for any heavy equipment likely

to be used (trucks, loaders, etc); finally, and most
important, the personal preferences of the beekeeper himself.



2 Hive colour

Painting boxes different colours is also effective in reducing
drifting. A common trend in New Zealand beekeeping is for

a beekeeper to paint all his hives the same colour for the
sake of '"'neatness". While this may be aesthetically pleasing
for the beekeeper, it must be remembered that the hives

are there for the bees' benefit. The beekeeper should be
prepared to think as a bee does, rather than expecting bees

to develop a human's taste for colours.

when painting boxes, it is a simple matter to use different
batches of paint. Then by sheer chance any hive is going
to have a different combination of colours from its
neighbour. Using a different colour each year may also be
useful in providing information about the age of boxes and
effectiveness of timber preservation methods.

Colours which are distinctive for bees will be most useful
in reducing drifting, e.g. white, blue, blue/green, yellow,
black.

3 Landmarks

Queen breeders often ensure that landmarks are left in mating
yards, where drifting is extremely costly. Rather than being
"cleaned up", the apiary site should be left with a reasonable
number of shrubs, rocks, and other features to assist with

the bees' orientation.

Although this is not entirely practical in a honey vyard, it
should be borne in mind when preparing apiary sites.

A.G. Matheson

Apicultural Advisory Officer
Ministry of Agriculture & Fisheries
Nelson

February 1982



The prospects for
boosting queen bee production

by Grahame Walton, chief advisory officer (apiculture), presented at the Tauranga Beekeeping Seminar.

I PROPOSE to examine some of the
opportunities which I believe exist for
the production of queen bees, and why
New Zealand has the potential to
establish itself as a major supplier of
bees to the world market.

During the past decade New Zealand
has been an exporter of queen bees to
most corners of the world; to Canada,
Thailand, Britain, Iran, and countries
of the Pacific Basin. However, our
volume of exports has been relatively
small.

Even during the heyday of our exports
to Canada during the early 1970s,
when over 8000 queen bees per
annum were exported, we were still
operating in a relatively small way.
The exporters were mostly commercial
honey producers who, for a few
months of the year in autumn, switched
to queen bee production.

I believe that potential is there for
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New Zealand to develop its production
of queen bees. However, to be success-
ful it will require proper marketing.

Let us take a look at some intemnation-
al prospects:

Canada

Canada depends upon an annual supply
of bees from outside its borders. It
has also been a country that has been
very particular about the quality and
health of its bee stocks.

The United States has been Canada’s
traditional source of supply for bees.
It has been a standard practice of
Prairie Province beekeepers of Canada
to kill off their colonies in the autumn
and to start afresh in the spring with
package bees obtained from the
southern states of the USA — mainly
California. Over 200 000 package bees
are imported annually.

The Canadians have supplemented
their supplies of bees from the USA

with occasional shipments from other
countries including New Zealand.
However, in the past year Canada has
tightened its importation policy and
will now only import bees from just
the United States and New Zealand.

The reason for this is the concem in
Canada about the introduction of
harmful bee diseases, and undesirable
genetic characteristics. It also indicates
a Canadian confidence in the health of
New Zealand bees and our disease con-
trol and export certification measures.

Although package bees remain the
major import requirement for Canadian
beekeepers there has been a rapidly
increasing demand for queen bees.
Many commercial beekeepers in West-
ern Canada are switching to the over-
wintering of hives. This has led, in the
spring months, to a need for queen
bees to make up winter losses, for re-
queening purposes, colony increases




and for the establishment of two-queen
units.

New Zealand has an opportunity to
tap this market for queen bees, but to
do so, New Zealand’s efforts must be
properly organised.

In 1968, I saw some of the New Zea-
land stock under test at the Beverlodge
Research Station in northern Alberta.
At that stage it was very early in the
testing programme but by then the
researchers had established that the
New Zealand bees could compete at
least on a par with the traditional
Californian stock, in terms of honey
production; and were somewhat quieter
to handle.

Subsequent tests have confirmed the
quality of New Zealand bees under
Canadian conditions.

In developing the export trade to
Canada, I acknowledge the efforts of
Mr Jasper Bray and his ad hoc group
of beekeepers, who helped supply a
seasonal quota of queen bees. This
group of beekeepers were faced with
and overcame, most of the technical
difficulties associated with transport-
ing queens over such long distances.
There were problems; and these mainly
related to co-ordinating the shipments,
storing queen bees, and in market
promotion and distribution.

The export of queen bees to Canada
peaked in the 1973-74 period with
over 8 000 queen bees exported per
annum. It has since dropped to a
trickle.

The Canadian market is one
could be re-established. Tt has a poten-
tial of tens of thousands of queen bees
per annum. To develop this market, it
will be essential to appoint an agent at
the Canadian end to co-ordinate and
to promote the marketing of New
Zealand bees, and to arrange the
import permits necessary for New
Zealand bees.

United Kingdom

Like Canada, the United Kingdom has
shown great concern at the prospects
of introducing undesirable bee diseases
~in particular, varroa disease. So
much so, that in the past two years the
United Kingdom has amended its bee
importation requirements four times.
The lastest change took place earlier
this month.

Britain has prohibited the importation
of queen bees from all countries with-
out prior permit approval. In general
this will only be issued for the purchase
of queen bees from countries which
have a so-<alled *‘high bee health
status’. New Zealand is recognised in
this category.

Britain imports 12000 to 15000
queen bees annually. New Zealand
exporters could perhaps have a slice
of that market. To do so the New
Zealand Ministrv of Agriculture would
need to examine and certify bees for
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acarine, nosema, amoeba, apimyasis,
and varroasis. .

Qther prospects

With proper market research and
development New Zealand could ex-
port bees to a number of countries
in Europe, the Middle East and possibly
central America.

Australia is gradually tightening its
door. In 1981 it is proposed that a
honeybee quarantine facility will be
in operation on the outskirts of
Sydney. Imported queen bees will
be bred from. the progeny released,
and the imported queen and escorts
destroyed.

New Zealand bee health

Why does New Zealand hold a “high
bee health” status in the eyes of some
importing countries?

The reasons are that New Zealand:

* is free from a number of serious
diseases and pests of honeybees that
currently affect beekeeping in other
countries;

® has effective legislation and pro-
cedures for controlling the importation
of bees and bee products likely to
transmit bee diseases;

* requires beekeepers to at least
annually inspect all hives, report
serious bee diseases immediately and
to take appropriate control measures.

Control on the introduction of honey-
bees, honey and other bee products
ML - . o - 4 at ~t . .

L1t stamped hal

«, pliaiices is stricily controlled by the
Apiaries Act 1969, and its amend-
ments.

In administering this law MAF has
prohibited the entry of all honeybees
since 1956. This prohibition has been
maintained because the bee itself is
the major means of spreading diseases
and pests. In my view New Zealand’s
relative  disease-frec state can be
attributed to this policy.

In 1978 an amendment to the Apiaries
Act 1969 extended this control on
introductions to include honey and
other bee products. European brood
disease, and other bacterial diseases,
can be transmitted through honey.
Foraging bees can be attracted to
exposed honey, even in so called
empty honey containers dumped with
household rubbish. Because of those
dangers the entry of honey into New
Zealand is prohibited from all countries
or states where European brood
disease has been detected.

The entry of all bee products requires
a prior permit issued by the director,
Advisory Services Division, MAF.

The New Zealand market

I am not advocating the export of
queen bees at the expense of the
supply to the New Zcaland market. |
helieve both can go hand in hand.

In 1974, with the assistance of apiary
instructors, I carried out a survey
which examined the queen introduc-
tion, rearing and breeding procedures
adopted by commercial beekeepers
in the North Island.

Altogether 60 out of the 80 beekeepers
in the North Island operating more
than 250 hives responded to this sur-
vey — a tremendous response for a five
page questionnaire.

This survey showed that although
virtually all beekeepers would have
liked to have re-queened each colony
at least once every two years, in prac-
tice the re-queening rate averaged at
between three to four years per
colony -- probably no better than
natural supercedure rates.

On a New Zealand-wide basis using
this year’s hive numbers we would
need to produce over 130 000 queen
bees per annum to satisfy the assumed
commercial demand. We are nowhere
near this figure.

Another aspect of the 1974 North
Island survey showed a clear commer-
cial beekeeper preference for spring-
time re-queening. Queen bee producers
interested in export could make use of
this by raising bees for the New Zea-
land market in the spring and develop-
ing the export market in the autumn,
to meet northern hemisphere require-
ments.

The survey also showed that over half

~ .ommercial beekeepers who re-

sponded to the questionnaire raised
their own queen bees and preferred to
do so.

In my view the production of good
quality queen bees in large numbers is
a specialist beekeeping operation.
There is a difference between raising
bees and breeding bees; and breeding
bees is a very skilled art.

The 1974 survey concluded that
opportunities existed for the establish-
ment of further queen breeding
enterprises in New Zealand. Since
1974 apiary section staff have present-
ed some considerable time in promot-
ing queen bee production and breeding.
I believe that as a result of these
efforts of individual advisers, as well as
the training courses which have been
held at Flock House we are now start-
ing to see the results. The number of
queen bee breeders now advertising in
“The New Zealand Beekeeper” is
perhaps testimony of this.

Financial assistance is available for the
development of beekeeping enterprises,
including queen bee enterprises.

| believe that the prospects for queen
bee production are excellent; but our
success in the international arena will
be dependent upon a co-ordinated
marketing effort and a willingness to
“think big” - not just a few hundred
queen bees, but several thousands.
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