HERDING BEES

Those Controlling Bees

Larry Connot

Many of us had our first encounter with bee phero-
mones when we installed our first package of bees, or
watched a hive ‘being worked’ for the first time. We
either noticed or were shown worker bees with their
‘tails in the air.’ We saw the exposed gland at the end
of the abdomen of the bee. We noticed that there were
a number of these bees usually all facing the same
way, toward the entrance of the hive. The bee was sta-
tionary, and fanning her wings.

The gland on the abdomen is called the Nasanov
gland,' and bees produce the Nasanov pheromone along
a grove or canal between the 6™ and 7% abdominal seg-
ment. A series of glandular cells are connected via 600
or so ‘minute ducts’
to this canal. The
gland is ordinarily
covered by the 6™
abdominal tergite,
so the bees expose
it by raising the ab-
domen into the air
while keeping the
tip of the abdomen
pointed downwards.
By fanning their
wings, worker bees
move air over the ca-
nal and disperse the
chemical.

The Nasanov
gland is present in
workers of all spe-
cies of Apis, but is
not found in either queens or drones. The Nasanov
pheromone is similar (but certainly not identical) in
these races of bees, and is not either colony- or race-
specific,

It was F.W.L Sladen? (author of The Humble-Bee
(1912) and Queen Rearing in England (1913) which in-
cludes an Appendex titled A scent-producing organ in
the abdomen of the worker honey-bee) who, in 1901, no-
ticed a scent produced by hundreds of worker bees
during the hiving of a swarm. When he dissected the
abdomens of several of these bees, he found that the
membranes of the gland area produced this same scent,

1 Named after the Russian who described itin 1883; there are several spellings, including
Massanoff.

2 jaden was the first scientist to investigate chemical attraction of bees to each other, and is
considered the pioneer of pheromone studies in bee colonies,
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but the rest of the bee did not. He further noticed that
other worker bees responded to the odor from the gland.

Today we know there are several different behav-
joral situations where bees will release the Nasanov
(scent or calling) pheromone:

In a moving swarm (including hiving a swarm).

To mark the entrance of a hive.

To identify an unscented water source where bees
are gathering water.

To identify a supply of unscented sugar solution.

Moving Swarms

We are familiar with the behavior of a swarm when
it leaves the parent
colony. It is a swarm’s
nature to aggregate
on a temporary re-
grouping site, usually
a nearby tree or struc-
ture not far from the
issuing colony. The
bees that first arrive
at the site will expose
their Nasanov gland
and fan their wings.
This attracts the
other bees still in
transit from the hive
to the temporary re-
grouping site. If you
move the queen dur-
ing this process to a
nearby location, the
bees will go into a searching behavior to find her, and
once located, scent the new location to draw the bees
to the queen. Thus, both the queen’s pheromone and
the Nasanov pheromone are used during swarm trans-
location.

Once the swarm is settled on the tree, scout bees
recruit other scout bees to possible permanent nest
sites by using a combination of dance language and
Nasanov scenting at the entrance of the potential
home. Once the scout bees have determined which site
will be the swarm’s new home, it is thought that the
scout bees (and perhaps the queen) lead the way to
the new home, combining the queen pheromone and
the Nasanov pheromone to direct the flying bees.

Entrance marking
From time to time, undisturbed colonies demon-
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strate some scenting bees. Young bees on their orien-
tation flight may scent at the entrance of the hive,
This may be useful when large numbers of new forag-
ers are flying at one time, say after a period of poor
weather when the bees were confined, when the
Nasanov scenting adds chemical orientation cues to
an intensive visual experience for new foragers. We
certainly can understand the benefit of such orienta-
tion if even a few orienting foragers are blown off course
by a strong gust of wind; the pheromonal scent gradi-
ent will eventually lead them back to the hive entrance.

Bees are more likely to use the Nasanov gland when
they experience a change in location of their colony.
This can be demonstrated by relocating a colony a few
meters in an apiary. Any change in position of the en-
trance will cause a great deal of entrance scenting.
This will continue until -foraging patterns have been
reestablished to the new location. This usually lasts
for several hours or until the end of flight for the day.
Bees moved at night will still need to reorient them-
selves in the morning.

There is an infectious nature to Nasanov gland
scenting - the first bees to detect a change in entrance
will scent and stimulate other bees to scent as well.
Scenting continues until the bees have aggregated
successfully,

There are reports that when a virgin queen is ready
to leave a hive for her mating flight, worker bees as-
semble at the hive entrance and release pheromone.
The bees may be drawing the virgin queen to the en-
trance of the colony where she leaves for her mating
flight. This is another example of how worker bees ‘man-
age’ a queen bee, providing her with stimuli to perform
certain duties. The bees are waiting after mating as
well by ‘calling’ her back to the hive after the mating
flight is completed. In a natural setting this must be
remarkably effective in drawing the queen back to a
remote location in the woods where she belongs; in a
commercial mating yard, I wonder what type of phero-
monal confusion arises when the air is filled with scent
pheromone from hundreds of nucleus colonies all is-
suing queens at approximately the same time. Do the
bees continue to scent at all in large mating areas, or
do they stop?

Queenlessness

When a beekeeper removes a queen from a colony,
a day later the bees will scent vigorously if the colony
is opened. Likewise, worker bees on a queen cage will
often scent and fan, drawing additional bees in the air
to the cage. I have seen solitary instrumentally in-
seminated queens attract a few worker bees and start
scenting while the queens were being handled by the
beekeeper.

At water or sugar syrup

It seems clear that bees are adding a scent attrac-
tion to water and sugar syrup that lacks a natural scent.
Scenting at flowers is performed by other species of
Apis, but reports of A. mellifera scenting at flowers are
rare. The use of sugar syrup feeders as a method of
study for dance language communication is a specialty
use of this behavior, but it is important to note that
bees scent more the further they travel to sugar syrup
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An opened colony will have
bees in the air that are not
yet oriented, and scenting by
other bees helps them return

home.

feeders and remote food stores, indicating that there
are more tools to communication in the bee’s evolu-
tion than just the use of dance language.

CHEMICAL MAKE UP OF NASANOV GLAND
PHEROMONE

The chemicals making up the Nasanov gland phero-
mone include geraniol, nerol, farnesol, citral, geranic
acid and nerolic acid. While geraniol and nerolic acid
are produced in the largest quantities, a ‘highly spe-
cific enzyme system’ transforms the geraniol into a form
of citral. This allows the bees to use citral as a key
component of Nasanov pheromone while being very
volatile and released at very low levels. Because these
molecules have different volatility, their ratio will
change with distance from the scent gland. It is sus-
pected that searching bees are sensitive to this gradi-
ent, and will use the change in the ratio of the differ-
ent molecules as a clue in orientating to the entrance
of the hive.

There is little geraniol produced in the Winter
months. The youngest bees produce the least, and for-
ager bees produce the most. Thus, in full buildup peri-
ods, the level of Nasanov pheromone peaks with the
increase in foragers. Other molecules are present at
all times, and must have other functions, yet defined.

Why such chemical complexity?

We are inclined to wonder why bees would evolve a
complicated chemical system for a certain behavior,
when, to us humans, a simple chemical or two would
appear do the job. A hint at the complexity of this sys-
tem is shown in the discovery of similar glands in
bumble bees.® Bombus terrestris workers alert
nestmates to a food source using a pheromone pro-
duced by glandular cells from the same region of the
abdomen as the Nasanov gland appears in the honey
bee. In fact, honey bee Nasanov gland extract may be
used to alert bumble bee workers, ‘suggesting a pos-
sible homology of the glands.’

It will require a great deal of further research to
determine if these structures in the two species are a
result of convergent evolution, where the two struc-
tures evolved separately, or a result of a common ori-
gin, where one ancestor evolved the structure now
shared by different species.

? Domhaus, A., A. Brockmann and L. Chiltka, (2003). Bumble Bees alertto food with pheromane
from tergal gland. J. Comp. Physiol. A. 189:47-51.
Continued on Next Page
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