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Classes should be kept small so that each person is provided with the detailed
instruction and attention required, 4 to 8 people is recommended. Schedule three
days for the class, each person should have their own instrument. Additional days
can be scheduled to provide lectures and demonstrations on related topics, review
techniques and field demonstrations. Live material and support colonies must be
provided. The class is designed to be flexible in addressing the specific needs of
beekeeping and research interests. Guidelines for class preparation are as follows.

QUEENS AND DRONES

Virgin Queens:

Each person will need about 30 to 50 virgin queens for practice during the class.
Drones:

Each person will need 600 to 1200 mature drones for the class, or about 200 to 400
drones per day/per person for practice. Be sure drones are mature and well fed.

INSEMINATION EQUIPMENT

Each person should have their own set of equipment: an insemination instrument
with hooks, syringe, and tips, a binocular stereozoom microscope, 10X to 20X with
good depth of field, and a stand that is compatible with the instrument, a cold light
and a source of carbon dioxide with regulator and flexible tubing to the instrument.
A 2 Stage CO2 gas regulator allows fine flow adjustments. Separate semen collection
stations can be set up if instrument availability is limited.

EQUIPMENT & ACCESSORIES

Complete Insemination instrument, syringe and accessories
Binocular StereoZoom microscope, 10X to 20X with Cold Light Source
Carbon dioxide source with flow regulator and tubing
Saline Solution

Sterile vials

Syringes or Pipettes and bulbs

Canned air for tip cleaning

Distilled water

Alcohol

Laundry Bleach

Sterile tissues and cotton swabs

Squeeze bottles

Paper Towels

Drone Flight Box

Queen Cages

Drone holding cages
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CARE OF VIRGINS AND DRONES FOR INSTRUMENTAL INSEMINATION

VIRGIN QUEENS

Cage mature queen cells and emerge virgin queens in queen-less bank colonies or an
incubator. After emergence, remove empty wax queen cells from the cages, as some
virgins will crawl up into these and die. Several frames of virgin queens can be
banked together in a well fed queen-less bank, well supplied with open brood and
young nurse bees. Never bank queens of various ages or varying reproductive status
together. Pheromone levels vary and will affect the quality of care.

AGE

The age for insemination of virgin queens is 5 to 12 days post- emergence, 6 to 8 is
optimal. High mortality will be experienced when queens are inseminated younger
than 4 days old. Older virgins, inseminated past their prime, store less sperm, but
can be banked for several months and be used for learning purposes and
insemination practice.

CO2 TREATMENTS

Queens are anesthetized during the procedure of insemination with a treatment of
carbon dioxide. A second carbon dioxide treatment stimulates oviposition. The
second treatment is best administered a day before the insemination as not to
interrupt semen migration.

DRONE PRODUCTION

Rearing a large number of drones to maturity is often the major limiting factor in
instrumental insemination. Take extra care in this effort and be sure colonies are
healthy, populous and well fed. Note exposure to chemical residues or temperature
extremes will damage sperm. Expect a high rate of attrition of drones. Heavy drifting
of drones between colonies is common. Though, allowed free flight, buildup of feces
is minimized.

Drone production can be encouraged by addition of drone comb to colonies. Give
each drone rearing colony the equivalent of one solid deep frame of drone comb
(about 2000 drones). Keep in mind the longer development time of drones - plan to
allow a minimum of 45 days to rear drones to maturity. It is advisable to start this
earlier and have a backup. Drones used for semen collection should be a minimum
of two weeks post- emergence. Three weeks of age is peak maturity and preferred.
Once mature, drones will be viable for the duration of their lives., though have a high
rate of attrition.

Drone production is naturally plentiful during the swarm season when pollen and
nectar are plentiful. Drone rearing and maintenance can be challenging off season,
when resources become scarce, weather conditions unfavorable or when colonies
are stressed. Drone production is affected by colony health, population size,
nutrition, and seasonal changes. Small colonies will not support drone care. Colonies
headed by older queens tend to rear and care for more drones compared to colonies
headed by young queens.
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COLLECTING DRONES

Drones must be at least 2 weeks post emergence to yield semen, peak maturity is 3
weeks. Usually if drones are flying, they are mature. Drones are preferably allowed
free flight and caught on return flights, so they have less buildup of feces. Place a
drone trap or queen excluder over the colony entrance during the afternoon drone
flight time. During the peak season you should have handfuls of drones gathering
quickly. Drone flight time will vary with the climate, season and temperature.
During hot weather and later in the season drones tend to fly later in the day.
Generally, timing can vary from about noon to 7 PM, so check to determine peak
flight times for collection.

BANKING DRONES

Mature drones are extremely perishable. Unattended by workers and without food,
drones will become sluggish within about one hour. If you are collecting from an
out-yard- take a nursery/bank colony for transporting caged drones. The best place
to bank caged drones is a well-fed cell builder or virgin bank which does not have
many drones. Place the drone cages between a frame of young brood and a frame of
pollen & honey. A queen-less colony can also be used to bank drones. Queen-right
colonies tend not to take good care of mature drones, especially when caged and
when this a resident drone population is present. Caged drones tend not be well
cared for in a normal colony.

Drones can be banked for several days, though the less time the better. It is best to
use the drones as soon as possible. Mature drones are highly perishable and build
up feces when confined. Feces contamination during semen collection will cause
high mortality of queens.

DRONE HOLDING CAGES

Drone holding cages should be made of queen excluder material which allows the
passage of attendant bees to fed and care for drones. Cages can be made so that 2 or
3 fit easily into one frame space in the bank colony and also fit easily into a flight
box for semen collection. A small opening in the drone holding cage, fitted with a
cork or slide, makes it easy to collect drones and allows them to exit slowly in the
flight box.

DRONE FLIGHT BOX FEES

A flight box enables easy access to drones during the semen collection process.. This
should be large enough for one or two drone holding cages to fit comfortably inside.
The top of the flight box should be screened or netted so that a light can be placed
above for heat and stimulation. Provide open honeycomb or candy for feeding. The
walls of the cage should be tight netting or solid to prevent drones from spraying
feces on your work area. One side should be open and covered with stretchy cloth
or a sleeve opening for easy hand access.
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