








The frame with prepared cells is given to queenless colony from which all unsealed brood had been 
removed. In a day or two, the bees will proceed to fashion the cells that contain young larvae into ' 
queen cells. 

Ten days later the comb can be laken out and the queen cells can be cut off and given to nuclei 
prepared for their reception. 

One cell can be left in the queenless colony. 

The Miller Method 

Miller method is the simplest of all queen-raising methods and is suited for a beekeeper wanting to
 
raise a small number of queens, about eight or nine queens. The queen cells are raised on a new comb
 
in the following way:
 

Two or four triangular shaped pieces of foundation are fastened to the top bar of an empty frame,
 
leaving a space of Scm at each end. These pieces are 10 cm wide and tapered to a point at the end and
 
extend half the depth the frame.
 

The prepared frame is then placed in the middle of the brood nest of a colony selected for queen
 
raising after lifting a comb from the side first to make room. After five to seven days, the foundation
 
should be drawn'out and contains brood with the youngest larvae and eggs toward the margins. The
 
hive should be fed if there is no honey flow at the time. The frame is now removed from the breeder
 
queen colony and the bees are brushed off gently while it is held vertically, the comb is not supported
 
by wire and in this cllse is fragilc to shake. Thc frame is placed on a board or table and with a warm
 
sharp knife the bottom margins of thc comb are trimmed so that the cells at the margins contain the
 
youngest larvae (one to one and half days old). This should be done in a warm, shady place to protect
 
larvae from winds and direct sunshine; the frame should not be out of the hive longer than 10
 
minutes.
 
If every second and third larva or egg on the margin of the cut comb is destroyed, the queen cells will
 
be built farther apart; this will facilitate their easy removal in a later stage.
 

The prepared comb of larvae is then inserted in the middle of a strong cell-building colony from
 
which the queen and all eggs and young larvae combs are removed I to 2 days beforehand. The bees
 
will build a number of queen cells along the bottom margins of the comb and the larvae within-will be
 
nursed into queen papuae.
 

After tcn days of comb insenion in the cell-building colony, the sealed cells are ready to be cut out
 
and used for requeening or are introduced to nuclei.
 
After this the bees should be left one or two good queen cells from which to raise their own queen.
 

NOTE: In hot weather. it is ditTIcult for the bees to draw out a new foundation and induce the 
queen to hly eggs on it. A'Itt'rnatively. a dnnm comb, prefcrabl)' unwired may be used. The 
drawn comb is Inserted between two brood combs in the selected colony for queen raising. In 
order to induce the queen to lay eggs on this frame, there should be no other empty comb where 
tltt' queen Clm lay eggs. After '-I days, the comb will be found filled with newly hatched larvae 
and eggs. It is rl.'nloyed and the blOCS hrushed off. 'With II sharp knife the bottom portion of the 
nllnh is cut into "V1> shapes Ictl"ing f..'ggs about to hatch and young larvae. It is important to 
expose the youngest of the brood or eggs at the edge or the comb (where cuts are made) as the 
hees prcft'r to huild cells (Ill the edges. Twu out of three eggs or larvae are destroyed so there 
will be space betwccn the queen cells. 
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You need breeding goals. 
Examples: 

Productive 

Strong winter survival & spring build-up 

Gentle 

Build up well but low swanning tendency 

"Quiet" on the comb 

'Disease resistant 

'Varroa resistant 

I 

Disease resistance goal: no 
treatments, or only rarely. 

Beekeeping has become chemically­
dependent on antibiotics and 
miticides! 

Nosema ceranae can be reduced wi pollen 
supplements, Fumadil B, (Menthol?); there are 
no proven treatments for viruses. 

The good news is that Hygienic Behavior gives 
good control of AFB and Chalkbrood - and we 
can easily measure it in breeding stock 

Breeding Project Basics 

Breeding requires dedication, some 
knowledge of genetics and good records. 

It's essential to have a list of traits so you
 
can set breeding goals.
 

Primary strategy: produc~ locally-adapted
 
stock that incorporates one or more
 
disea$e and mite resistant lines.
 

Genetic diversity is'ii~r.Y)rrtportant at the II 
beginning of Y9ur prCV~ct'. II,. ..I~:':' 

1...- ---1II 

Need to measure these traits in a 
standardized way. 

Colonies need to be compared at the same 
time. to be of similar in strength and in the 
samefcomparable yards. 

Honey production is easy to measure; as is 
over-wintering success or its lack. 

Defensiveness: can score 0-2 stings per 
opening, 3-4, etc. 

This talk will focus on disease and varroa 
mite resistance. 

-

Measure by freeze-kilHng brood 
with liquid nitrogen.* 

Hygienic bees remove ~95% of brood w/in 
48 hours (24 hours?). 

Repeat test w/in 6 weeks; pop. 

Size, flow conditions all affect 

removal rate. 

Standardize & Keep Records! 

("Pinprid< method is unreliable) 
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Measuring Hygienic Behavior wi 
Liquid Nitrogen 

Pouring liquid Nitrogen into can 
'screwed' into capped brood. 

D',sease Resistance: Hygienic 
Behavior and Genetics 

HYG bees uncap & remove infected pupae 
before the disease spores spread. 

HYG is recessive: for breeding purposes 
both breeder queens and 50+% of drone 
sources need to be pure-bred for HYGl 

In order to produce hygienic bees. start with 
breeder queens of the following lines: 
Italian Hygienic: Varroa SensHive Hygiene; New 
World C<Jrnlolan (MN HYG & Russian'll 

Varroa Sensitive Hygienic Behavior 

Bees wi VSH detect and remove pupae on 
which varroa are reproducing to an extent 
that you may not need to treat at all. 

"Regular" hygienic bees (e.g., MN HYG) 
remove a small % of varroa on pupae; not 
enough to dispense with mite treatments. 

Other mechanisms: VSH pupae chemistry; 
grooming and biting mites (video). 

Varroa resistance goaL keep mite 
pops. under economic thresholds. 

That is, below levels at which they can 
cause economic damage. 

Integrated Pest Management tactics: 
screened bottom boards, powdered sugar 
dusting, drone cell removal; soft chemicals 

I' if economic threshold reached. 

Varroa Sensitive Hygienic Behavior gives 
good varroa control, esp. w/lPM tactics. 

The purpose of the VSH line IS to 
introduce this trait into other lines. 

In one study. 3/8 VSH/S/8 MN HYG colonies 
had far fewer varroa than (non-resistant) 
Italian bees and significantly fewer than 
pure MN HYG colonies. 

In another study, % VSH % Italian were 
more resistant than pure Russians. 

Unlike the (recessive) HYG behavior, 1/2 

VSH workers give good control of varroa, 
especially in combination with IPM tactics. 
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Some Breeding Strategies 

Select for varroa- and disease-resistance 
among locally-adapted stock; 

If needed, incorporate varroa resistant 
genetics stock using Unes that incorporate 
the VSH (varroa sensitive hygiene) trait; 

Also, can utilize 'survivor stock' that has 
survived and been productive at least 4 
years w/o treatment, especially for varroa. 

-

Additional Steps"'­

Re-queens colonies in isolation yard wI 
highest mite levels wI daughters of most 
resistant queens; then requeen colonies in 
apiaries closest to isolation yard. 

Erickson achieved varroa resistant colonies 
requiring no treatments within 3 years 
(ABJ July'10). 

"'(http://9 ears.tucson .ars.8g.govlpubl/tolerant 
2.html = Erickson et al 2000) 

Local survivor colonies: a really 
important genetic resource. 

Survivor yards in Illinois have gone from 5 to 
11 years wlo treatments for varroa. 

The first few years there are usually 80-90% 
losses and those that survive may emerge 
from winter as weak colonies. 

After 4-5 years, there is higher survival and 
much stronger colonies in spring. 

Can form the core of your breeding program. 

Use of local stock in a survivor
 
breeding program (Erickson et al)
 

Identify your most varroa resistant colonies 
that are also hygienic (>75% in 24 hours). 

Move these to a yard isolated by 4-2. miles 
from treated colonies. 

Monitor varroa levels every 1-2 months. 
Graft only from colonies wI fewest mites. 
Mate all queens from isolation apiary 

(Ideally: drone sources are located -1/2 
mile distant in four different directions). Ii 

Use Varroa Gizmo to Evaluate
 
Potential Breeding Stock
 

The Gizmo can measure varroa levels and 
evaluate mite resistance in colonies. 

Refer to UMN website* and use their tables 
to determine which colonies exceed 
thresholds for treatment. 
(*http://www.extension.umn.edu/honeybee 
s/components/pdfs/poster_171-9izmo_op 
erating.pdf) 

Another strategy to locally-adapted, 
mite-resistant bees 

Buy breeder queens of the Varroa Sensitive 
Hygiene (VSH) line from Glenn Apiaries. 

Mate these queens with drones from your 
best performing local stock. 

Breed from the most varroa resistant queens 
with other good traits and aim to keep 
about 50% VSH genetics in your stock. 
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Genetic Diversity & Disease 
Resistance 

Colonies with very low genetic diversity have 
greater susceptibility to brood diseases 
such as Am. Foulbrood and Chalkbrood 
(Tarpy & Seeley studies). 

While there is yet little direct evidence, 
colony genetic diversity might also I' 
increase resistance to Nosema ceranae, 
viruses and other disease organisms. 

Aim to start your breeding program 
with at least several lines 

This is especially important if you start with 
relatively few colonies (less than 30-40). 

Try to find survivor lines and utilize both 
local stocks and varroa resistant lines. 

Mark queens in your breeding program so 
you know what you have. 

Did I mention keeping good records? 

", 
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