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Uorlfil apiculture and honey production, 

by Eva Crane 

International Bee Fese&rcb Association, Kill Bouse, 
Gerrsrds Cross,. Bucks, SL9 OKI, DR 

The historical background . 

The world picture of beekeeping is an, interesting one, and, Japan has 
played a unique part in it since the 1950s. I shell describe tbe situation 
briefly, end set out my intepretation of it, irons knowledge I have gained in 
©any years of working with beekeepers, and in my travels to various parts of 
tbe world. 

It is necessary first to take a brief look at tbe past, both of apicul
ture and of the bees used for it. 

I feel sure that man raided bees' nests for honey ever since he existed 
as man t because higher primates also do this. The earliest records of 
honey hunting that can be dated are a, few paintings in rock shelters in 
Spain in southern Europe, from around 7000 BC. E"any later rock paintings 
in Africa show similar scenes. The bees in both Europe and. Africa are Apis 
snellifera, but in India there, are rock paintings of honey collection from 
the large single comb of the rock, bee Apis dorsata. 1 do not know- of any 
showing the Asian hive bee Apis ceraua. 

The earliest records of keeping bees in hives date from;, around 2500 BC 
when beekeeping with cylindrical horizontal, hives was represented in an 
Egyptian temple. Similar scenes are found in tombs in Egpypt, two from 
1500 BC and one from 600 BC. From Ancient Egypt the craft of beekeeping 
seems to have spread to Ancient Crete and to Ancient Greece. In Greece, 
horizontal clay hives used 2000 years ago have been excavated, similar to 
hives still used today on one remote Creek, island, Amtlpares* Writings 
from Ancient Rome describe a number of long horizontal hives, end show that 
beekeeping there included skilful operations and, care for the bees. These 
early beekeepers certainly harvested their honey without killing the bees. 
Beekeeping knowledge spread slowly, in the course of mora general cultural 
diffusion to southern Europe, to fcorth Africa west of Egypt, and up the bile 
Valley to tropical Africa, south, of the Sahara Desert. 

Before and during medieval times, a different type of beekeeping had 
developed In the forests of northern Europe. There, cavities in trees 
provided plenty of nesting places for bees. Certain people in the forest 
communities became more skilled than others In getting the honey from a nest 
without killing the colony in it. Even if its queen has been killed, a 
colony of European bees (Apis melllfera) can rear another queen^ provided it 
has eggs or very young larvae. A forest beekeeper would 'own* the trees 
containing the colonies he tended, and one beekeeper might own mmmy trees, 
scattered widely through the forest. Some nests were occupied by bees and 
some were empty, waiting for a swarm to establish itself there. 

In time, beekeeper© learned to cut a long upright, door in the tree, to 
gi"&e him easier access to the combs inside. Later still, when tree cavi
ties became scarce, or their use by beekeepers was restricted, a hollowed 
log would be tied to a. tree trunk, high up, to provide a cavity attractive 
to swarms. At a later stage, such, upright hollow logs were placed on, the 
ground in groups, making &ti apiary. 



This forest beekeeping stretched over a wide axes, frost the Volga and 
Russia la the east through Poland and Germany to the Baltic Sea in the 
west. IT? western Europe beyond the forests and the tree beekeeping belt, 
basket hives came into use, placed mouth downwards like a simple upright log 
hive. These hives spread further westward, as far as Britain and Ireland. 
They were tsade of woven wicker - using thin pliable twigs - but later these 
were superseded by baskets (sleeps) of coiled straw. Examples of both log 
and wicker hives about 2000 years old have been excavated in peat bogs in 
Germany. 

In Asia, except near the Mediterranean rev ion, the bee that is kept in 
hives is not Apis me 111 f era but Apis cerana. It is smaller - sisal lest of 
all in tropical lowlands and somewhat larger in high mountains and also at 
higher latitudes. In parts of the Himalayas, it is as large as Apis 
isellifere. the range of Apis ceraue is entirely in Asia, hut extends 
throughout the tropics and. beyond. It is found as tar west as Iran, and on 
the eastern side of Asia as far north as the temperate zone: through China 
to Korea, the far eastern part of what is now the USSR, and to the Japanese 
islands except Hokkaido in the north. It is possible that it was taken to 
Jepan and is not native. Elsewhere the spread of the bee to the north was 
blocked in by the high Himalayas or by desert. 

1 do not know of any evidence that beekeeping developed very early in 
tropical Asia. Honey Is referred to in ancient writings, but it could have 
coise from wild nests. The earliest Japanese record of keeping bees in. 
hives that I know is dated to A3D 643. 

lie hew World - the Americas, Australia End. New Zealand ~ have no 
native honeybees (Apis). Their beekeeping, followed, the introduction of 
European Apis Bellifera.t taken by European settlers fro© the IbOOs onwards. 

Apiculture in Europe 

The Middle East and.Europe were the regions where beekeeping was 
developed very early, and also where bees were greatly venerated iroct early 
times, 

h:ead produced by fermenting honey pre—dated wine from grapes, and in 
many Indo-European languages the words for honey and m.es& were similar or 
even identical. head (and therefore honey) was believed to induce magical 
eloquence. Honey was an important item in the diet of the people, and 
during the Christian era, the last 2000 years, the veneration for bees 
increased because of the great use of beeswax for candles in the Christian 
church. This use was based on the i4*t&f current at the time, that bees can 
produce offspring in, 'purity' without mating. 

unfortunately the hives used in Europe ~ upright log hives, and baskets 
set mouth down ~ allowed almost no bee management* And although log hives 
with a narrow door allowed honey coBsbs to be harvested without killing the 
bees, taking the honey from sleeps usually involved killing the bees in 
them. Several siethods were devised for overcoming this difficulty, but I 
believe that this limitation was one of the reasons why so much energy ws© 
directed at finding better hives, during the great flowering of scientific 
enquiry that started in Europe in the ICOOs. Such experimentation paved 
the way for the invention of the movable-frame hive we use today. 



Apiculture In horth America 

Honeybees taken from Europe to Worth America throve and multiplied• 
Many of the wild plants, and plants grown as crops, were good honey sources, 
and honey yields were often higher than in Europe. The very profitability 
of beekeeping intensified the search for hives that would give better 
control over the bees. The final breakthrough was made In USA in 1851, 
when L.L. Langstroth designed a workable and effective movable-frame hive. 
In 1853 he published a book, langstroth on the hive and the honey-bee, 
describing its use, end his hive now forms the basis of the. world's bee-
beeping industry. Many of the technical developments that led to modern 
mechanised commercial beekeeping were made in North America* This mas due 
both to the great inventiveness of the peoples there, end to the fact that 
honey production was profitable; it was financially worth while to devise 
equipment that saved labour and thus enabled hive numbers and yields to be 
increased, and therefore profits. 

Host of the immigrants to horth America, originated in northern Europe, 
and inherited their predeliction for honey. Many of the. honey sources in 
north America gave light, fcild honeys, and these became the preferred, type: 
in that continent. 

Australia, hew Zealand and the Pacific 

In the 1800s emigrants from Britain took honeybees to Australia and hew 
Zealand. The bees also flourished there, and in Australia produced higher 
yields even than, in ttorth America.. The many species, of Eucalyptus produced 
a continuous succession of honey flows through much of the year. Migratory 
beekeeping was essential to take advantage of the©, and. beekeepers would 
camp out in the hush with their bees - more, recently in a notorized caravan 
that incorporates honey extracting, equipment. Extracted, supers are re
placed on the hives and the extracted honey is trucked to the beekeeper's 
base of operations for further processing. 

In INew Zealand the climate is more gentle, and there are no native 
eucalypts* honey yields were not as high a© in Australia, but the honey was 
milder and lighter in colour, and more similar to honeys produced in Britain, 
so it was more attractive to the market there. hew Zealand has produced a 
great many practical ideas that Improve bee management in medium-size 
operations• 

The Pacific islands have remained without honeybees longer than, any 
other part of the world. Isolated islands free from honeybees - and free 
from their pests and diseases which are widespread in the. continental land 
masses - have a new significance for beekeeping. They offer possible sites 
for rearing queens, free from new contagious diseases and for instance the 
Varroa mite. Tonga, has already started a queen-rearing project. Concern 
has been expressed that honeybees should not be introduced to some other 
islands, for instance because of the danger that they would compete, for 
forage with, endangered native pollinators such as bats. 

Apiculture in Latin America 
i it „ ,. _ . . , . . . . . • „ . , . — , 

South and Central America border the Pacific Ocean on the east. From-
the 1.500s onwards they were colonized by immigrants who came mostly from 
southern Europe. Honeybees were taken there relatively late, for instance 
to Cuba (from Florida) in 1763 and to Brazil in 1857* But previous inhabi
tants, especially the Maya Indians, had kept bees for many centuries before 
this* They used species of tropical, native stingless bees (Mellponini), 



espeicaily frellpons arc* 1riron;>, These are social bees that build smaller 
colonies, and have a less regular eon?h structure, than honeybees, A rich 
tradition at beekeeping was 4eveioped» and the honey and wax ware greatly 
valued • 

As in horth America, the rich forage enabled a honey industry to be 
developed in Latin America, based on European bees* Much of the honey is 
exported, &n& Mexico end Argentina are the most important honey exporting 
countries after Chins, In Latin America honey production tended to fee a 
commercial enterprise to obtain Income, rather then a means by which people 
with lorn incomes could produce food to eat at 'home* 

Tropical African Apis melllfera bees were, taken to Brazil in 1956, and 
their progeny has spread over the tropical and subtropical parts of South 
and Central America. They were better adapted to their new tropical 
environment than the European bees introduced earlier. Their greater 
* aggressiveness* and their swarding behaviour have caused many problems, but 
honey yields have been increased by their use. 

Apiculture in Africa 

fee must now return to the Old World, where honeybees are native. In 
Afriea south of the Sahara there Bte. various tropical eeotypes of Apis 
mellifera• There is also & rich tradition of beekeeping, using horizontal 
hives of log and bark, and other materials. The hive® ax% suspended in 
trees for protection against ants and other eneei.es, including the honey 
badger that can split, the hive open and destroy its contents. honey has 
always been much valued; in many areas it was traditionally converted into 
honey beer by fermentation. The cash crop was beeswax, which can be 
harvested in large quantities fro® traditional hives, about 8 kg beeswax for 
every 100 kg honey. With modern hives the only wax is from cappings, 
perhaps 1*5 kg per 100 kg honey. Before the Second World, fear tropical 
Africa was the source of R!OSt of the world*8 beeswax. 

The readiness with, which tropical African bees sting makes management 
difficult. Modern movable-frame beekeeping is the rule in South Africa, 
and It exists also in gone other parts. East Africa has been the scene of 
a number of beekeeping development programme*, soise of which have introduced 
* Intensedlate* hives. These are technologically intermediate between the 
locally made traditional hives and the expensive, mere complex movable-frame 
hives. In particular a. movable-comb hive was devised which use© top-bars 
only, suspended and spaced in the same way a* frames. The sides of the 
hive slope inwards, and the bees do not attach their combs to the side 
walls. Each corah can therefore be lifted out by its top-bar which is full-
width, so that bees cannot, escape from the hive (and sting) except where the 
single top-bar has been removed* 

Africa still has a great untapped potential for honey production, and 
the same is true of tropical Asia. 

Apiculture in Asia. 

Throughout tropical Asia there was honey hunting from ancient times, 
and the rock bee Apis dorseta gave large yields. But tropical Asia does 
not have s rich tradition of beekeeping such as exists in tropical Africa, 
nor does Asia have the tradition of eating much honey. In many parts of 
tropical Asia beekeeping hardly existe4 before the Second world War, except 
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in a few pockets where it was attempted fey Europeans. There is now exten
sive frame~hlw beekeeping with Apis ceratta in India* 

The much more productive European bee has now bean introduced into some 
areas, m*i there can be conflict when Chit is done. In general Apis 
teelllfera. is audi mete productive than Apis cerana, where agricultural areas 
provide large amounts of bee forage. On the other tend the native Apia 
oerana is generally more effective at exploiting native planet* 

Introduced Apis gel-Ilfera, which is a temperate-sone bee, is more 
likely to succeed in subtropical and temperate~s©ne Asia than in the tropics, 
In China it is the basis of a large honey Industry, all developed since the 
Second world war* China did not start to export honey until around 1955* 
hut for several years now it has been the largest exporter in the world, 
(Apis cerana is still kept in the hilly non-agricultural areas), "* r«.-tiv.-": 
a beekeeping industry was developed since the Second World War, with Apis 
me .1 lifer a which supplanted Apis cerana. Then reduction in Eonty 
sources due to other uses.of land, led the beekeepers to concentrate almost I 
entirely on the production of royal jelly - for which there is a ready ' 
market in Japan, 

European, honeybees are the basis of the honey industry in Japan* 
Beekeeping with them began in Cifu in 1910. Apis carana is still kept by 
beekeepers in some of the hilly regions of Kyushu, Honshu and Shikoku, snd 
©n the island of Tsushima* 

Just as Chios has developed into the world's most Important honey 
exporter since 1956, so Japan has become one of the world's greatest honey 
Importers. Until 1981 it was second only to the German Federal Republic 
which is at the heart of traditional honey country in Europe, And in 
Japan, as in Forth Merles, the r<ilci light honeys are most favoured. 

Apiculture in the Sovie&t Onion 
--*'— xy ""*"~"~ -

1 M B vast country stretches, across Asia and part oil Europe. Its 
• ' , *, '<•>«€>- 3rfp is •*"" t*; Kr.t lu?stprn Province (opposite Japan), which 
has great lists forests. Apis cerana is also native there, and European 
bees were first taken frost the Ukraine, in the 1800s, 

European Russia belongs to the traditional honey region, and s high 
value was placed on bees and honey. This was latterly supported by Lenin's 
benevolence towards heekeeplng i in .1919 he signed a Decree for the protec
tion of beekeeping for the Sovnarkora RSFSR* 

In the USSR, as In other countries of the socialist bloc, beekeeping is 
an integrated part of agriculture. The conflict that exists in some 
capitalist countries, between beekeeping and eoisssercial interests in the 
sianufaeture of pesticides, .is largely absent. The efficiency of beekeeping 
profcahly remains lower than in many other large honey—producing countries 
end equipment has been heavier and less stream-lined, 

SuEfsary of the world honey industry today 
Table 1 gives figures for 13 countries, grouped together in the order 

in. which they are discussed in this article. They ere taken from the 
latest statistics of the United States repsrtsept of Agriculture (HSDA 
Foreign Agriculture Circular FS3-U3)* 



Coiuisn i Coionl.es x 1000 gives the norther of occupied hives 1? ikov&m-ui?-
in .1983 

Column 2 Yield/colony gives the average, honey yield in kg per colony,, 

Wf¥TM5 
Colwm 3 Total honey x 1000 gives the estimated total honey production tor 

the country in 1W3, in 1000 tonnes. 

Column 4 Met exports x 1000 gives the country's estimated honey exports less 
•honey imports, in 1000 tonnes, for 1982. Figures prefiKed by -f 
are net exports* mm figures prefaced by - are oat imports. 

Column 5 Eeney per capita gives the estinted. average honey consumption in kg 
per capita for the continent as a. whole, from sources quoted in E. 
Crane, Homey; e cotanrehenaive survey, published in 1975, but 
relating to various earlier years. Figures are not very reliable, 
and those for Africa and Asia, axe less reliable than others 

Column 6 Sugar per capita gives the average sugar consumption, in kg per 
capita for the continent ae a. whole, frora the United Nations 
Statistical Yearbook (1970); ©est figures relate to 1969. 

The totals at Che foot of tuMe 1 show that the totals for the I'i 
countries- represent two-thirds to three-quarters of the world as a whole, 
and therefore heln_t<L> 

£jpresent a world picture* 

Table 1 a ho we the high honey yields per colony in. Canada &ts£ Australia 
and the low ones in. Europe. It also shows the high, total honey production 
of the large countries USSR, China and USA - 190, 100, 93 thousand, tonnes, 
respectively. The high honey-exporting countries are China, Mexico and. 
Argentina (58, 64, 28 thousand tonnesK and the high net importers ere the 
German Federal Republic, USA, Japan and UK. (63, 38, 28, 21 thousand tonnes). 
Until 1981 Japanese imports exceeded those of the USA. 

The three largest exporters are thus in the inotropics« sad countries 
to which the European honeybee is not native. All of the four largest 
importers are comparatively rich countries, and all are in the north temp
erate zone. Geraany and the !JK belong to the traditional bees-and-honey 
region in Europe, and the USA was peopled from this region. Japan, alone, 
has developed as a honey-eating country since the Second World War. In the 
final two columns in Table 1, figures for honey and sugar consumption per 
capita for the continents as a whole arc lower for Asia than for any other 
continent. This situation may change as honey production increases, but 
only when incomes also rise: Table 1 suggests that honey ia now a food of 
effluent societies. 
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Table 1 
The world honey industry, as represented by figures for 13 countries. 

Country 

1 

Colonies 
x 1000 

Yield per 
colony 

3 
Total 

honey 
x 1000 

Net exports 
X 1000 

- 6.7 
-62.9 
-20.8 

Honey per 
capita 

0.4 

Sugar per 
capita 

45 Europe 
France 
German F.R. 
U.K. 

North America 
Canada 
U.S.A. 

1200 
1118 
212 

657 
4275 

Australia + New Zealand 
Australia 
New Zealand 

Latin America 
Argentina 
Brazil 
Mexico 

Africa 

405 
191* 

1300 
1800 
2300 

12.7 
12.6 
6.3 

51.3 
22.8 

56.0 
30.0* 

25.5 
13.3 
25.5 

No single country of world importance 

Asia 
China 
Japan 

U.S.S.R. 

5700 
299 

8000 

19.6 
21.4 

23.0 

18.5 
15.0 
1.2 

34.8 
93.0 

21.5 
7.6 

28.0 
22.0 
64.0 

100.00 
6.5 

190.0 

+ 9.5 

+ 1.1 
+ 2.0 

+ 29.9 
+ 0.6 
+ 40.0 

+ 58.1 

+ 16.0 

-37.9 

-28.1 

0.7 

0.5 

0.1 

0.26 

0.0004 

0.5 

49 

57 

42 

11 

7 

45 

Total 27457 
World total 
% of world represented by the 13 countries 

602.1 
896.3 
67% 

157.2 
214.3 

73% 

156.4 
224.7 
70% 

* from the same source as column 5 

Column 1 Colonies x 1000 gives the number of occupied hives in thousands 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 Net exports x 1000 gives the country's estimated honey exports less honey imports, in 1000 tonnes, for 1982. Figures prefixed by + 

are net exports, and figures prefaced by - are net imports. 
Column 5 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 to various earlier years. Figures for Africa and 
Asia are less reliable than others. 

Column 6 Sugar per capita gives the average sugar consumption in kg per capita for the continent as a whole, from the United Nations 
Statistical Yearbook (1970); most figures relate to 1969. 
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