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Beekeeping

bee. The modern movable-frame hive was developed in
the last century for this temperate-zone bee. It was not
designed for tropical honeybees, and much time and
effort have been wasted in the past by trying to manage
tropical bees in the same type of hive, and by the same
methods.

Various types of European bees were taken overseas,
and their descendants are the bees used in most parts of
the New World, where there are no native honeybees.
European bees are now widespread in the Americas,
Australia, New Zealand, and some of the Pacific islands.
In the Mediterranean region — including Africa north of
the Sahara — fairly distinct types of Apis mellifera are
native. Some of them (in Israel, for instance) are now
largely replaced by more productive bees of European
ancestry. However, except in an isolated oasis or istand,
such replacement must be a continuing process, since
new young queens are likely to mate with native drones,
giving hybrid offspring of little use.

African bees

Tropical Africa also has native Apis mellifera. They are
slightly smaller than European Apis mellifera, and their
behaviour is notably different. They are more readily
alerted to fly off the comb and to sting, and when one bee
stings, others are attracted to sting at the same place.
Colonies are liable to abscond from their hives if
disturbed, and in some areas the colonies migrate
seasonally. These are paramount factors governing bee
management and hive design.

In Madagascar the native honeybee is a subspecies
Apis mellifera unicolor, and this bee was introduced in
past centuries to islands previously without honeybees,
including Mauritius and Réunion. European bees are
introduced successfuily (and of necessity continuously)
into these islands. In the very south of mainland Africa is
Apis mellifera capensis.
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Workers of the four honeybee species: from left ‘Apis
florea’, 'Apis dorsata’, ‘Apis cerana’, European ‘Apis
mellifera’.

Asian bees

Asia is the most complex continent with regard to
honeybees, there being three native tropical species,
Apis cerana, Apis dorsata, Apis florea. There are Apis
mellifera native in the west (Turkey, the Levant, Iran, Iraq,
etc.), and European Apis mellifera has also been
introduced in many places elsewhere. Apis cerana, the
Asiatic hive bee, locks like a smaller version of Apis
mellifera. In india and eisewhere it is kept in small frame
hives. The size of Apis cerana varies more than that of
Apis mellifera. The smallest are found in parts of lowland
tropical Asia, and the largest in the western Himalayas;
the latter are about the size of Apis mellifera, and
European-type hives and fittings can be used for them.
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In eastern Asia Apis cerana has spread northwards as
far as China, Korea, Japan and the Far East of USSR
i.e. into the north temperate zone. Apis mellifera ha.s:
been introduced into these same regions, and is noy
used in many agricultural areas where it is much more
productive than Apis cerana. It is the basis of the
beekeeping industries of the countries concerneq.
Beekeeping with Apis cerana tends to be a separate
activity, often employing traditional fixed-comb hives ang
management methods, confined to hill country with
native flora, where Apis mellifera would not do as we||.

Apis dorsata and Apis florea build a single comb in the
open, and cannot be kept in enclosed hives. Both live
only in the tropics of Asia. Apis dorsata is the largest of
the honeybees; its comb may be a metre or more across,
and it yields much honey. The honey is harvested by
honey hunters, as described below.

Bees in Latin America

Latin America has seen a great change in beekeeping
during the past thirty years. European Apis mellifera was
used previously, but in 1956 some tropical Apis mellifera
queens were introduced from South Africa; their
offspring hybridized with the Apis mellifera already there,
and proved dominant over them; they were tropical bees,
whereas the European bees were not. These ‘Africanized’
bees have now spread throughout much of South
America and well into Central America. They still have
the tropical African characteristics, including high
‘aggressiveness’. This has altered management

practices but has also increased honey yields.
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Migratory apiary in Auétra}ia, where Léngstroth hives are
used.

DIFFERENT LEVELS OF HONEY PRODUCTION

Honey hunting

Certain communities in Asia and Africa get much honeéy
by hunting wild nests of honeybees in trees and rocks. I.n
tropical Asia all of the large honey harvest from Apis
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dorsata is obtained in this way. Honey hunters reach the

nests by ladders, or from a rope let down from the top of -

the cliff above the nests. Although honey hunting is a
widespread and hazardous occupation, very little
attention has been given to improving the equipment
used, and none is on sale as such — so it is not recorded
in this catalogue. It may include specially shaped knives
to cut the combs out, and appropriate wide containers to
catch the pieces of comb and carry them home. A
smouldering bunch of twigs, grass, etc., is used to smoke
the bees.

Collecting honey from nests of other honeybees (often
in trees) is somewhat less dangerous. Combs taken from
the nests are put into barrels, gourds or baskets, all
locally made. Apis florea, whose range extends into
China, and as far west as Oman, is used for a primitive
form of beekeeping in Oman, but again, no equipment is
on sale.

Traditional hives

Tropical Africa has a rich tradition of beekeeping in hives
made locally from a log or bark, earthenware, or basketry
of various types. These hives often show a high level of
craftsmanship, and some communities have developed
careful and ingenious methods of taking honey without
killing the bees. Equipment is made locally, and there are
no ‘suppliers’. Log and box hives are used for Apis cerana
in Asia. There are other fixed-comb hives, usually with no
provision for bee management, and therefore needing no
equipment purchased from a supplier.

Another group of bees, the stingless bees or
Meliponinae, yield modest amounts of honey in tropical
America, and to a smaller extent in Africa. The nests are
hunted to obtain the honey, as they are also in the
tropicsisubtropics of Asia and Australia. Particularly in
Latin America, the bees have been kept in log and pot
hives using methods probably unchanged for centuries,

and also in a few ‘improved’ hives — but these are not

stocked by suppliers.

Both honey hunting and traditional beekeeping are
carried out with equipment made locally from local
materials, at virtually no cost except for the time taken,
and following the experience of previous generations. On
the other hand, most beekeeping development
programmes are based on improved techniques, and on
locally manufactured or purchased equipment. They can
give much higher yields, but the introduction of high-cost
purchases in place of home-made equipment from local
materials changes the nature of the enterprise.

Traditional beekeepers may use specialized tools that
they cannot themselves produce, for instance knives and
other metal implements for removing combs from long
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Tools used with traditional Egyptian hives.

cylindrical mud hives. The picture shows a set used
with mud hives containing Apis mellifera lamarckii in
Egypt. Such tools are long-lasting, and a blacksmith
wouid be abie to copy them when needed.

Modern movable-frarﬁe hives

There is a great gulf between harvesting honey in the
traditional ways — whether by hunting or from hives —
and ‘modern’ beekeeping, for which equipment is
purchased. Modern beekeeping is based on the movable-
frame hive devised by the Rev. L_.L. Langstroth in the USA
in 1851. This hive was the culmination of much
experimentation in Europe and North America during
previous decades. It uses rectangular wooden ‘frames’ to
support the combs the bees build. In a natural nest,
combs are spaced so as to leave the same distance (a
bee-space) between comb surfaces facing each other.
The wooden frames are similarly distanced from each
other so that combs are separated by a bee-space. They
are suspended on ‘runners’ like files in a suspension
filing cabinet. They are movable (i.e. the beekeeper can
remove any one frame at will): they are also suitably
distanced from the inside walls of the hive, so the bees
‘respect’ this distance and do not build comb across it. If
a larger space is left, bees will build more comb in it; if
less space, they will attach the frames to the hive walls.

Nowadays a hive is made up of several superimposed
hive boxes, each with its complement of suspended
frames, and frames in one box are also distanced from
those above and below by a suitable bee-space. Thus
each frame and hive box must be made to quite precise
dimensions. Each box must fit exactly on to the one
below, with no gaps through which bees could enter or
leave.
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Cross-section of Langstroth movable-frame hive showing
bee-space.

Intermediate movable-comb hives

In the last few decades ‘movable-comb’ hives have been
developed, which are at an intermediate level of
technology. Instead of the frames, there is a series of
wooden top-bars only, suspended on runners and spaced
similarly to the frames. This spacing is the only precision
measurement in the hive. The sides of the hive slope
inwards towards the bottom. The bees build combs
downwards from the top-bars, but do not attach them to
the sloping walls. These hives are made as a singie,
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Intermediate movable-comb hive.

extra-long box accommodating about 30 frames, instead
of several movable-frame hive boxes, each holding about
10 frames, and used one above the other.

Another intermediate hive is also a long hive, but it has
vertical sides, and is fitted with partial frames (top-bars
with end-bars). The partial frames are of a size that will fit
a Langstroth hive, so beekeepers can progress from
movable-comb to movable-frame beekeeping by
transferring their partial frames into Langstroth hive
boxes. A few beekeeping equipment manufacturers
make these intermediate hives, but otherwise almost the
whole of the beekeeping equipment on sale is for
movable-frame beekeeping with Apis mellifera. This
beekeeping is, after all, the basis of the world's honey-
producing industry. Movable-frame hives and fittings for
Apis cerana are on sale in India.

Radial extractor for spinning honey out of the cells in the
comb.

PURCHASE OF EQUIPMENT
When equipment should be purchased

Beekeeping is carried out on a small scale {up to 2g
hives), medium scale (20-200 hives) and large scaje
(200-50,000 hives under one control). When thinking in
terms of equipment appropriate for different scales of
operation, the position is made easier by the fact that the
hive is the unit in beekeeping. In movabie-frame
beekeeping the hive box is the unit within the hive,
Increasing the scale of the operation requires more hives
and more hive boxes and fittings, more bee suits and
smokers, more hives set aside for queen rearing, and so
on, but it does not use larger hives. Increasing the honey
production per hive requires more frames and boxes for
each hive.

Increasing the total honey production directly affects
the scale of the honey-handling equipment needed.
Whether beekeepers produce 100kg of honey a year or
100 tonnes, they must follow similar procedures in
handling it, but the equipment must be appropriate for
the amount handled. In general, fairly small-scale
equipment is described here, on the grounds that
beekeepers who have moved on to large-scale operation
are likely to have more knowledge of what is available.

Many users of this catalogue are likely to live and work
in areas outside those where movable-frame Apis
mellifera beekeeping is the rule — or indeed is
appropriate. For this reason items in the catalogue are
arranged in the following order
@ Useful for any type of beekeeping, pages 221, 224:

protective clothing, smokers, hive tools;

@ Used only in movable-frame beekeeping, pages 222-
226: hives and fittings, etc., (movable-comb
beekeeping, page 222);

® Used for handling hive products, pages 227-230:
honey and beeswax extractors, etc.

Some of the equipment for handling hive products is
designed for use with the larger yields obtained with
movable-frame hives. But, provided a sufficient quantity
of honey or wax is to be processed, much of it could be
used for other types of beekeeping.

in beekeeping, benefits from using the more expensive
precision-made equipment are based on the fact that
such equipment allows more and better management of
colonies of bees. The modern beekeeper aims to manage
his or her colonies so that they do not swarm, and their
energy is diverted instead to storing more honey which
he or she can harvest.

Advantages of purchasing equipment

Purchase of the equipment listed, from reliable suppliers,
has the following benefits: .
® The equipment is made in large quantities, using
machines that guarantee precision where this is needed.
e The equipment is made of appropriate and well
prepared materials (wood, metal, plastic, etc.).
® Some of the materials used are not obtainable in every
country. Examples are high quality stainless steel and
moulded polyurethane. For the latter, very large numbers
of each article must be produced and sold to cover costs.
However, few of the specialist suppliers listed below
will be in the same country as the would-be purchaser- It
may therefore be necessary to buy a specific piece ©
equipment from a foreign country. The following ar€
some of the circumstances which would make 2
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" SOCIO-ECONOMIC IMPACT OF CHANGING THE
TECHNOLOGY

Beekeeping development does not need high investment
or complicated technology. Simple hives can be made
from a variety of natural products which are familiar to
the rural popuiations in different parts of the world. Some
are already used for traditional hives. Colonies of bees to
populate new hives can be obtained by collecting
swarms, or by dividing existing colonies. In some places
a subsistence farmer can get a higher income from
beekeeping than from all the other work he does during
the year. Also, in rural areas with subsistence agriculture,
beekeeping raises the social standing of successful
beekeepers and, by producing honey, beekeepers
broaden the food basis of the population.

Whether it is done to produce food for the famity or to
provide a cash crop, beekeeping allows great flexibility in
the amount of time it occcupies. According to the number
of hives kept, it can be spare-time, part-time, or full-time.
Through the formation of co-operatives, beekeeping can
stimulate professional and social contacts for the benefit
of an entire group of people.
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In its simplest form, beekeeping needs no importeq
technology or investment. If the technological capability
is available, the beekeepers’ requirements for hiyeg
honey containers and other equipment can stimuiate -
production by local craftsmen. At higher levels qf
operation, it may be necessary to impornt technicg
equipment for beekeeping, and for processing honey ang
beeswax.

Where beekeeping becomes a large-scale operation
carried out at a modern technological level — witn
movable-frame hives — it ceases to be a means whereby
subsistence farmers can improve their ot through use of
local materials and traditional crafts. Capital investment
is needed, and labour requirements will probably be
minimized in order to increase profits. Honey is produced
for sale in the larger towns, or for export {(earning hard
currency), but the lowest income groups are unlikely tg
benefit from this.

- There is one gain from any increased beekeeping
which can benefit the whole rural population. Through
pollination, the food-gathering activities of bees improve
both the quantity and quality of many cultivated crops,
The intensification of agricultural production frequently
includes a greatly increased use of fertilizers and

Table 1. The world honey industry, as represented by figures for 13 countries.

1 2 3 4 5 6
: Total
Colonies Yield per honey Net exports Honey per Sugar per
Country x 1000 colony x 1000 x 1000 capita capita
Europe . ! 0.4 45
France 1200 12.7 185 - 67
German F.R. - 1118 126 15.0 -629
UK 212 ) 6.3 z 12 -208
North America ; ' 0.7 49
Canada 657 513 348 + 95 :
U.SA. : 4275 . 228 8930 -379
Australia + New Zealand ' 05 : = BE
Austratia 405 56.0 215 + 14
New Zealand 191° 30.0° 7.6 + 20
Latin America 0.1 42
Argentina 1300 255 ) 280 +29.9
Brazil 1800 133 22.0 + 086
Mexico 2300 : 255 ) 64.0 +40.0
Africa 0.26 11
No single country of world importance
Asia 0.0004 7
China 5700 196 100.00 +58.1 '
Japan 289 214 6.5 —-281
USSR 8000 ’ 23.0 © 180.0 +16.0 0.5 45
Total 27457 602.1 157.2 156.4
World total 896.3 2143 2247
% of world represented by the 13 countries 67% 73% 70%

* from the same source as column 5

Net exports x 1000 gives the country’s estimated honey exports /ess honey imports, in 1000 tannes, for 1982 Figures prefixed by +

Honey per capita gives the estimated average honey consumption in kg per capita for the continent as a whole, from sources

quoted in E. Crane, Honey: a comprehensive survey, published in 1975, but relating 1o various earlier years. Figures for Africa and

Column 1 Colonies x 1000 gives the number of occupied hives in thousanas in 1983,
Column 2 Yield/colony gives the average honey yield in kg per colony, 1979-83.
Column 3 Total honey x 1000 gives the estimated total honey production for the country in 1983, in 1000 tonnes.
Column 4
are net exports, and figures prefaced by — are net imports.
Column 5
Asia are less reliable then others.
Column 6

Statistical Yearbook (1970); most figures relate to 1968.

Sugar per capita gives the average sugar consumption in kg per capita for the continent as a whole, from the United Nations
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