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Exports take
one sixth of
bees’ output

by

Dr Eva Crane

Director, International Bee Research Association

HE honey that is bought
and sold on the world
honey marxet is made by the
Turopean honeybee apis mel-
lifera, whose ancestors
evolved ten  million or
twenty million years ago in
the Old World. The bee
was taken by early settlers
from Europe to the New
World, and most export
honey is now produced there.
it 1s only during the last
few million years, at most,
that man has existed and has
taken the bees’ honey. There
is direct evidence for this
from the end of the last Ice
Aoe, and the earliest known
representation is not much
laier: a painting in a rock
shelter at Bicorp in Eastern
Spain: Here, around 7000 BC,
an artist depicted the peri-
lous ascent up ropes to a
bees’ nest in the rock face.
The transition from honey
hunting to heekeeping proba-
hly occurred when swarms of
hees took possession of ves-
se's such as clay water pots
or upturned wickeir baskets.
In wooded areas, where
people harvested honey from
“hees nests in hollow trees,
toois were developed that
could cut through a -tree
trunk, and a log containing

»

a nest could then he removed
znd placed near the dwell-
ing: log hives in a primeval
apiary. The earliest surviving
illustrations of hives are in
the Temple of the Sun at
Abusir gn Egypt (c. 2400
B{). and the earliest known
written reference is in. the
Hitvite Code (c¢. 1300 BC).
In some parts of the world
honey is still harvested by
honey hunting. Honey-getting
from hives changed astoni-

shingly little through the
centuries. hut = after 1500
greater knowledge brought
modest improvements.

In the early ©fixed-comb"”
hives the bees attached the
combs ‘to the top and side
walls, and the heekeeper cut
the combs out. The revolu-
tion that changed this was
sparked off in 1851, when the
Rev. L. L. Langstroth in US
devised a hive that has since
formed the basis of modern
beekeeping throughout the
world.  This ‘hive was ' a
wooden box, opened from the
ton, with mparallel frames
suspended on runners hy a
lug at each ernd. snaced out
at the same distance apart
as the bee<’ patural comb -
spacing, and with a ‘ hee-
snace " — ahout Bmm — hnt-
ween the frames and the hive
walls. ;

Modern bheekeeping is thus
not mueh more than a cen-
tury old. Today, there are
ahout 50 million hives of
bees in the world, worked by
65 million beekeeners and |
producing an average of 600
thonsand tons of honev a
vear. of which 100 thousand
tons are evnorted. The levels
of production and consumnp-
tirn  for the vears aronnd
1970 are ' shown  right:
weichts are in k2.

Most of the major honev-
exporting countries (such as
Mexico, Areentina, Aus-
tra'ia). straddle one of the
two 23ideg latitudes that
bound the tropics, Most of
the importing countries are

in Europe (German Federal

Sfrom { thats,area
" America produces about as
‘much honey as it consumes;

2 {Argentina

'y Japan

World fiow of hmiey trade

Total world imports 94,000 tons

ports

Major countries:

Others;
France
Switzerland
- Austria
Netherlands
* Belgium
Italy
Denmark

Y Y NS

. German Federal Republic -46,000
-16,000
-14.000,,

T 76000

Exports
Meijor countries:

Mexico

Argentina

China + 18
" Australia & 7.000

Others:
Cuba
Guatemala
El Salvador + 1,100
Chile -+ 600
— NewZealand -+ 500

Eastern Eurape:

Hungary
: USSR

Rumania
* Czecheslovakia + 2 800
Bulgaria + 0

Poland + 1500
+19.600

Weslern Europe:

Spain + 3,700

France < 1.000
+74700

orld exports 99,000 tons

Republic, United Kingdom
ete), are all at higher lati-
tudes.

Northern and Central
Europe, with it, strong tradi-

tion of beekeeping — and
honey eating — since early

times, is characterised by a
relatively high honey con-
sumption, and the same 1is
true of countries colonised
(North

and is thus not a net
‘mporter). There are two
very interesting exceptions to
th2 above : Japan 1s a major

" importer, and the Chinese
People’s Republic a major
exporter.

Honey consumption

averages out at about 1.2 per
cent of the sugar consump-
tion 1n most. continents. But
in Latin  America ~ which
grows sugar cane and which
was peopled from Southern
Furope, it is only 0.2 per}
cent, In Asia it is much
lower still, and sugar con-
sumption is also low: the
whole pattern is different.
Africa shows ye* another pat-
tern; sugar consumption is
low and honey consumption
hizh in proportior ; at any
rate until recently, in tropical
regions the honey was not
eaten but converted into alco-

Anhual production

hol by making honey heer —
except 1n Miushm areas where
alcohoi is forbidden

What of “the hees that
make the honey ? Their per-
formance is truly astonishing.
The fuel consumption of a
filving bee is about 1 mg, of
honey a mile, or 7 million
miles to the gallon In provid-
ing one pound of surplus
honey for marker the colony
has nad to consume some:
thing like a further 8 pounds
to keep itself going, and the
foraging bees have probably
covered a total flight equal
to three orbits round the
earth — at a fuel consump-
tion of about an ounce of
honey for each orbit.

In finding the nectar or
other raw material from
which the colony can make
noney, foraging bhees learn
and rememhber the scent,
celnur, and location  of
fiawers that ar» currently
yizlding. The location is
1dentified by distance from
the hive, in terms of flight
encrgy expenditure., and by
di,cetion from the hive in
relation to the sun’s direc-
tion. varying as this does
throughout the day.

Nectar carried into the
hive 1n the forager’s honey
sa: is likely to contain only
20-40 per cent sugar, and

Annua!l consumption

per capita
Hives/ Honey / Honey /
sq. km hive beekeeper Honey Sugar
Old World !
Europe™ 2.8 9 90 0.4 36
USSR 0.4 11 90 (0} 45
Asia® 0.2 12 70 0.004 7
Africa 0.4 6 30 0.26 14
Total 0.5 9 64 0.13 15
New World
N. America 0.24 26 300 0.7 49
S/C America 0.19 25 50 0] 42
Australasia 0.09 35 2,000 5 57
Total 0.2 27 370 0.38 46
Woaorld total 0.4 12.5 o8 0.17 20

¥ exclyding USSR

much of this suga~ is of the
wrong type for honey. In
max:ng honey from the
nectar, the bees have to eva-
porate off most of the water,
and carry out some specific
sugar chemistry They eva-
porate water in several ways:
by creating a forced draught
through the hive as they fan
with their wings at the hive
entrance ; by “ hanging drops
up to dry ” on the upper sur-
face of cells in the comb;
and by stretching a drop of
nectar into a film by move-
ments of the proboscis.

0Of the final honey, 80 per
cent or more is sugar, which
is dissolved in the remaining
17-20 per cent of water. This
extraordinarily high concen-
tration  is
hecause of a certain pecu-
Harity .of sugar solutions at
30-353deg C, the temperature in
the hive. Most of the sugar
in honey has been inverted
into glucose and fructose, a
process that is mediated by
the enzyme invertase,
secreted by hypopharvogeal
glands in the heads of
worker hees.

At the hive temperature
(only), the solubility of glu-
cose in a solution of fructose
increases abruptly if the fruc-
tose concentration is raised
above 1.5¢ per gram of water.
Tnus, by inverting the
sucrose in the nectar into
clucose and fructose, at hive
temperatures. the bees are
ahle to producs a supersa-
turated solution containing

only abott 18 per eent water,

more highly concentrated
than they coul achieve with
SUCToSe.

This has two clear advan-

tages for the bees: their
stored food is resistant to
spoilage  hy fermentation,

even during year-long
storage, and it represenfs a
high-energy pack, occupying
minimal space. These are
qualities that we -value, too.
more especiallv in a food
made without human inter-
vention, i

attainable only,
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