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FACTORS INDUCING WHOLE COLONY MOVEMENT AND REPRODUCTIVE
SWARMING IN THE AFRICAN HONEYBEE

Migration

In the plains and hills many colonies
eventually emerged from their hives
and flew away from the entire area irre-
spective of whether or not they had
produced reproductive swarms. The
peak of these migratory movements
occurred when forage was dropping to
a low level in September (Fig. 6).

Examination of the stores of vacated
hives showed that the migrating colo-
nies were on the brink of starvation and
rarely had enough brood for self-
maintenance. Their migratory move-
ments were clearly caused by hunger.
In circumstances where migration oc-
curred but forage was still abundant it
was concluded that the colony was
probably ‘absconding’ but the cause
was not identified.

Once a colony had vacated its hive it
sometimes moved within the apiary,
occupying empty hives or entering oc-
cupied hives and amalgamating with
the colony within. Following this be-
haviour, a colony alone or in amalga-
mation might subsequently migrate a
considerable distance.

In Athi plains the daily time of emer-
gence and departure of whole colonies
mostly occurred between 14.00 and
15.00 h whereas for all the other apiar-
ies it was between 10.00 and 11.00 h.

(Continued from Apiacta Nr. 3/1998)
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A very few colonies that swarmed did
not vacate their hives or exhibit migra-
tory behaviour at all. They accumulated
sufficient stores to see them through
periods of dearth. They should make
valuable breeding material.

Absconding

The colony movement induced by
disturbance is called ‘absconding’. It is
characterised by a colony abandoning
extensive brood and stores. A major
cause of absconding was nocturnai
attack by the honey badger (Mellivora
capensis) which ripped open hives ex-
posing their contents (Fig. 7). Attacks
reached their peak when forage was
maximal. The survivors of the colony
did not abscond at once after the at-
tack, but only 10 minutes or so after
the badger had left, when they clus-
tered outside the hive or at a nearby
site before moving right away from the
area of the apiary. The other major
enemy was the safari ant (Anomia
molestus); attacks were continuos and
severe and all colonies attacked were
destroyed; because attacks were con-
tinous, colonies were given no chance
to organise themselves, to emerge and
take off. But attacks were almost
eliminated after hives had been placed
on wires.
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Fig. 6 - Distribution of colony movements induced by hunger throughout the year in all apiaries ( 1 = January)
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Fig. 7 — Distribtition of absconding caused by honey badger or insect pests throughout the year in alf apiaries ( 1 = January)
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Hives were subjected to knocking, or
shaking for various periods; -and some
bees were shaken from the hive, water
was sprayed, and parafin oil vapour
blown into the the hive. In no case did a
colony emerge while a mechanical or
chemical disturbance continued but did
so about 10 minutes after the distur-
bance had ceased; apparently a colony
requires a period to organise itself for
departure, and is unable to do so while
subjected to the disturbing influence.

Colonies were very sensitive to me-
chanical disturbance, and this was par-
ticularly evident when colonies were
transported by truck over rough roads.
They tried to abscond shortly after
hives were off loaded or at a stop en
route, and 82 colonies were lost in this
way. |f the mechanical disturbance
stopped during daylight hours, the col-
ony emerged and clustered prior to
leaving. But usually they did not do this
if the journey ended at dusk; however,
in many of these colonies absconding
behaviour appeared to have been de-
termined by having experienced vibra-
tion, because the next day, they would
emerge, cluster, and fly away. Some of
these colonies even absconded after
their entrances had been blocked with
straw for two days.

Attempts were made to suppress
absconding after the colony had clus-
tered following artificial disturbance.
These attempts. inciuded placing the
cluster in a different hive, supplying
brood and food and caging the queen
but all without success. Such tech-
niques are usually effective in inducing
swarms of European bees to settle. In

one experiment when the queen was
caged, the colony emerged, clustered a
short distance away, and then returned
six times in one day before it finally flew
off and abandoned the queen.

Neighbour effect

Neighbouring colonies sometimes
exerted an influence on each other,
when emerging from a hive or taking off
from an interim cluster site. When one
colony started to become airborne, other
colonies were occasionally seen to start
similar behaviour. The interaction be-
tween individual colonies seemed to
vary greatly on different days, but any
interaction was greatly reduced if they
were more than 5 m apart (Table 3).

Settlement

Whether colonies were captured in
the wild, or brought from other apiaries,
and introduced to empty hives, there
appeared to be strong seasonal differ-
ences in the success rate of achieving
settlement and establishment which
has most important implications for
beekeeping. '

Many such colonies departed imme-
diately or at any time during the follow-
ing weeks; they were regarded as ‘set-
tled’ if they remained for more than 50
days. Of colonies introduced to all api-
aries in February, the start of the long
dry period of flowering, 33% settled. In
May and June pests were absent in the
hills and 76% of colonies introduced to
hill apiaries settled. In contrast, in the
plains in May and June, when pests
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were abundant and forage poor, little if
any settlement was achieved and al-
most all of the colonies departed. The

time of year when sucessful introduc-
tion may be achieved in different loca-
tions is of great importance.

Table 3

The nearest neighbour effect at emergence or take-off from interim site

The distance of the adjacent nest (hive) or cluster
Time (min ) Clusters less than Colonies in hives Colonies in hives From hives more
1 m from emerging 1 m from emerging 5 m from hive of than 5 m from hive
coiony colony emerging colony of emerging coiony

0 5 2

1 1 2

2 1

3

4 2 1

5 1

6

7

8

9

10

11

12

13

14

15

16

Over 16 8 11 49

Behaviour during movement
Flight direction

The flight direction taken by a swarm
or colony was not related to the type of
movement or its cause, sc that all de-
partures (reproductive swarms, ab-
sconding and migrating colonies) are
pooled for each apiary site (Fig. 8).

During the same time period, the
direction of departure from an apiary
of the majority of moving colonies fell
within a sector of about 90 degrees or
less. So it appears that there is a
‘preferred’  direction of movement,
whether such a movement was by a

_swarm, absconding or migratory col-
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ony. Whereas in Athi a majority of
colonies tended to move south or
south-east regardless of time of year,
in Kimbo they moved north-east in
April and May and south-west in July,
August, September and October (Fig.
8). In Lewa and Ngong comparable
but less pronounced changes, oc-
curred at different times of the year.
Colony departure records at different
times of the year at different sites
failed to establish whether there are
regular back and forth movements
between hillls and plains.

There was no evidence of any rela-
tionship between colony flight and wind
direction. Sometimes they flew against
the wind, across it, or with it.
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Bes directions at specific pericd (1982)

22/6=7/11 14/11-25/11

KiIMBO 18/2-24/2 15/3-26/2 25/3-2/6
/
LEWA 17/2-28/2 2/3-1/4 1374-25/10

NGONG 9/4-24/5 9/7-23/7

23/6-20/11 12/12-18/12

ATHI 13/2-27/3 27/3-8/4 §/4-21/6

Orawing No. 83045

Fig. 8 — Colony flight direction (regardless of cause) at stated time of year in 1982 (broken lines: suggest flights which diverge from a 90°
secfor confaining the majority)
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At Naivasha many colonies in tran-
sit were observed from February to
August. The peak of numbers was in
March which coincided with flower ini-
tiation and the onset of rain in most of
Kenya. Movement into Naivasha api-

ary occured from different directions

independent of the time of year. More
colonies arrived from the south west
and south east than from elsewhere
(Table 4). These two directions are
from the vegetation rich portions of the
Mau (s.w.) and Aberdare (s.e.) re-
gions.

Table 4
Direction from which swarms in transit arrived at Naivasha at different times of the year
No. of swarms observed
Month North easterly South easterly South westerly North westerly
0°-90° 90° - 180° 180° - 270° 270° - 360°
!
F 1 5 6 3
M 4 11 16 3
A 1 10
M 1 1
J 2 4 3
J 3 2
A 4 1
S
O
N
D
Total 15 20 37 11

Control and maintenance of flight

Reproductive swarms and colonies
in flight appear to attempt to fly for long
distances at constant height and in a
more or fess constant directions, which
may be modified slightly and temporar-
ily by obstacles in the flight route and
changes in wind speed. When wind
speed increases the colonies fly low.
When a moving colony encounters an
object in the flight path, the front section
of the colony rises over it, thus main-
taining direction, but the rear often flies
round the sides, espe(:iaily when it is
high. ,

The behaviour of colonies in flight,
which are about to cluster at an interim
site, were often characterised by either
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a single alteration of direction, or by a
series of 'searching’ flights taken one
after the other while the bees still re-
mained as a colony in the air. Colonies
were rarely observed to change their
course while in flight and when they did
so they still continued their flight without
stopping or clustering. Such changes
were always less than 10 degrees.
Ocasionally colonies were seen to
cluster at interim sites briefly and then
take off again in a changed direction
(mean change from original of 28 de-
grees). Most sites at which colonies
and reproductive swarms clustered
were one to four metres above the
ground.

Over 250 colonies were followed in
1982 and 1983, by truck and motorcy-
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cle, but because of the rugged bush
covered terrain mostly on foot. The
longest continuous flight distance from
an apiary to the first resting site was
approximately 15,100 meters and was
covered in 96 minutes (i.e. at approxi-
mately 9.4 k.p.h.). Only 17 of the 250
colonies and reproductive swarms were
seen to deviate significantly from their
original direction.

Discussion and conclusions

There are two main reason for ex-
tending our understanding of colony
movement by the African honeybee. It
is of direct importance to the African
beekeeper who may loose the majority
of his stock once or twice a year. It may
help in the management of the african-
ised honeybee on the American conti-
nent where it is sometimes fierce and
‘restless’ (SPIVAK et al., 1991).

We have distinguished four kinds of
colony movement: within an apiary, re-
productive swarming, migration, and
absconding through disturbance.
| Migration is typically preceeded by
apparent random movements of the
emerged colony in the immediate area
of the apiary which may last hours or a
few days before setting off. Similar
movements are exhibited by abscond-
ing colonies and by emerging swarms
preliminary to flying away in a manner
which has the characteristics of migra-
tion, but which does not take the
swarms or absconding colonies out of
the type of ecosystem in which the api-
ary is situated. The onset of migration
and reproductive swarming are both

associated with a decline in available
forage after a period of relative abun-
dance. All the evidence points to condi-
tions within the nest as the prime trigger
promoting evacuation by a migratory
colony. Since there was no evidence
that swarming was ever a conseqguence
of having outgrown the nest, it seems
likely that a reduced brood area might
lead to congestion and disruption in the
distribution of queen pheromone. Both
the African bee (CHANDLER, 1976)
and the africanised bee (OTIS, 1987)
are said to have an inherently higher
rate of reproductive swarming in com-
parison with the unmanaged European
bee (MORALES, 1986).

Reproductive swarming is one Kind
of dispersal, which in general only oc-
curs when forage has been so plentiful
as to support additional colonies; but
once the period of abundant forage is
past dispersal is necessary and the
emerging reproductive swarms do not
stay long in the immediate vicinity of
their parent colonies and so do not in-
crease competition.

In Kenya the African honeybee is
found in two contrasted habitats, and its
behaviour in the two regions is different.
The hills are sufficiently moisture rich to
provide a modest level of forage
throughout the year, and an efficient
colony can actually maintain itself per-
manently there. Its growth is slow and it
is only during the iong wet season that
food is abundant enough to allow re-
productive swarming at all. Even so,
such a colony usually produces only
one prime swarm every three or four
years, and the remaining colony is very
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small; afterswarms are rare. Apart from
the fact that the climate and forage al-
lows a colony to be active the year
long, this is not significantly unlike the
European honeybee.

it is in the plains that the African hon-
eybee differs markedly from the Euro-
pean one. There is a great abundance of
forage in two wet seasons, multiplication
is greater, and there are two peaks of
production of prime swarms, sometimes
with several afterswarms, coming just
after the peak availability of forage. The
dry season is very limited and precludes
maintenance: the colonies move out.
This inherited tendancy to fly during
dearth periods would be self-eliminating
in a European autumn.

The belief that colonies that have left
a particular apiary will reappear later in
the year is now difficult to support: nei-
ther does it appear that there is a
regular migration between the plains
and hills. Colonies do move between
different ecological zones but do not
necessarily return to where they previ-
ously came from. Thus time of year
differences and even reversal of flight
directions occurred at Kimbo, Lewa,
and Ngong but flight directions did not
seem to be a response to colonies
moving in a given direction from which
they later returned. Ngong had five
general flight directions in one year and
at Athi the majority of flights remained
south or southeast throughout the year.
Possibly before ieaving to fly to a new
site, scouts from the colony concerned
fly in different directions as far as the
fuel in their honey stomachs allows. If
they find forage they can refuel, return
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to their coleny and direct the colony to
move in the direction they scouted. If
they do not find forage they fail to return
to their celony and die.

More research is needed to prevent
mass-migration from apiaries in areas
where there are large seascnal fluctua-
tions in forage. For the present bee-
keepers should not over-stock their
apiaries in relation to the forage avail-
able. Most importantly, efforts must be
made to select and breed from those
few colonies that do not migrate.

Because many colonies move to
hives in the same apiary and migratory
colonies are attracted to empty hives
near occupied ones, every apiary
should have some empty hives, if pos-
sible with Nasonov lures. (KIGATHRA
et al., 1986).

The influence of an emerging colony
on others may be minimised by spacing
hives weli apart in an apiary, and could
reduce the number that eventually
leave. The settlement of colonies taken
to new sites is adversely affected by
pest abundance and lack of forage;
transporting colonies to new sites at
such times is largely wastful.

Whatever the initial stimulus culmi-
nating in the emergence of a colony
from its nest, the processes which or-
ganise a large number of individuals
into acting as a single body could be
the same in all instances. The experi-
ments inducing absconding clearly
point to a period of time of at least ten
minutes without external interference,
for this organisation to take place,
though if prefiminary to unprovoked mi-
gration or reproductive swarming it may
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well build up over a longer time. Such
organisation ultimately leads to flight
away from the immediate area and
cannot be diverted easily once initiated.
Also, particularly at times when forage
for all colonies in an apiary was faliing
to a low level, so that conditions initiat-
ing movement may be approaching in
several hives, a colony emerging and
clustering very close to another hive
appeared to promote the emergence
and removal of the neighbouring colony
too. The signals concerned may be
auditory, visual, and/or chemical.

While remaining at one site colonies
may amalgamate when colony size or
stores falls below a viable level. Amal-
gamation may also provide a viable
colony able to establish itself at the end
of a long migration flight.

WINSTON (1980) suggested that
the high rate of reproductive swarming
of African bees is a strategy against a
high level of predation. Predation is
greatest when growth is great and
stores are plentiful. But the behav-
ioural sequence initiated by distur-
bance does not appear to be a par-
ticularly valuable response to preda-
tion because escape cannot be made
during the actual attack. For this rea-

son, it might be suggested that the ap--

parent fierceness of the africanised
bee in America (e.g. COLLINS 1987)
may be related to the greater sensitiv-
ity of the guards to a predator at a
much greater distance from the nest
than the European bee displays. At-
tack might attempt to forestall an in-
truder because if it reaches the nest
the colony is unlikely to survive. Per-

haps this greater sensitivity tc preda-
tors is coupled in America with an in-
ability in the new environment to distin-
guish what may constitute a predator.

in America the africanised bee has
adapted to moving in search of new
forage systems instead of accumulating
stores to overcome adverse conditions
i.e. it makes better use of its resources
by turning more forage into bees and
less into stores. It will continue to
spread until it has no alternative but to
try to overwinter on accumulated
stores. The worst scenario would be if
inter-breeding resulted in it inheriting
the overwintering properties of the
European bee while retaining the
agressiveness, absconding and migra-
tory behaviour of the African bee.
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