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always found the bees wet in their
winter clusters, and he thought it an
evil but when we come to see what
the bees are doing we find that the
water isa necessity and thatbeescould
not raise brood witout it.

Bees place their honey for winter
stores above their clusters as the
active bees in the cluster can readily
get out and in at the top, but by no
possible efforts could they make their
way through the closely packed
lethargic bees at the bottom of the
cluster. Whenthe active beesrclieve
the hibernating bees the active bees
pour out in numbers and surroud
the torpid bees, and by transferring
their heat to the cold bees enable
them to move into the cluster.

Some preparation by the bees,
filling themselves with honey, is

necessary when going into the dor-
mant state and some properties in the
cluster favourable to hibernation must
exist to keep the dormant bees alive.

If all the bees i1 the cluster become
torpid from want of food the bees will
soon die. but if there is food for all,
and a portion of the bees form a heat
centre in the cluster, and keep giving
off their products of respiration, the
whole cluster of bees will keep alive
and survive the winter. The heat
given off by the active bees cannot
reach the dormant bees at the bottom
of the cluster, but the respiratory pro-
ducts can reach all the bees in the
cluster and prevent their loss by radia-
tion—as the odours of flowers protect
the flowers from loss of heat. When
bees condense their aqueous vapour
inthe cluster the remaining respiratory
product (carbonic acid gas), must de-
scend, being much heavier than air,
and it also prevents radiation and will
protect the bees at the bottom of the
cluster from loss of heat,

Queenless colonies sometimes win-
ter with but little loss of bees, and in
spring may be strong in numbers. If
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a queen with sealed brood be given to
colonies in this condition they have
been known to make strong stocks in
summer. Should a queen, however,
be given without sealed brood or
young bees the queen would be of no
use to the old bees, even should they
accept her which would be exceeding-
ly doubtful. It is therefore evident
that it is the broed raised in winter
that is the important factor in building
up colonies in the spring and that a
colony raising no brood in the winter
will gradually die out in spring.

The bees will always raise brood i
season and out of season, if their means
will allow, in efforts to make the birth
rate as high as possible above the
death rate. They know something
about the decline of empires. They
built their empires before man a]xpea}-
ed, and for aught we know to the
contrarywill continue building empires
after man has disappeared. The bees
and flowers were among the first to
come and they will be among the last

able to raise brood, hence, to bee-
keepers the importance of knowing
how to assist the bees in keeping up
their population. The bees have mo
difficulty in keeping up their popula
tion in summer, the great difficulty is
in winter and spring.

To raise brood in clusters the brood
raising area in the cluster requires to
be protected by a wall of packed bees
and the wall has to be thicker as thy
temperature is lower. If we assume
that in our climate, in winter a two
inch wall of bees is necessary to sif
round a brood raising area, then
four-inch cluster will raise no . brood
A six-inch cluster will give brood are
of four inches and four clusters sixted
inches. A twelve-inch cluster w
take the bees of four six-inch clustes
and will have only half the radiati




