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(b) The cell structure of the comb, showing left, a downivard section,
with M the middle wall: and, right, the surface of the comb
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Fig. 3. Flower of Thermopsis montana, fongitudinal section, Honey H is
secrefed ai the buttom of the deep flora tube. St. Stumens (magnified trco times).

& 0& '$ o) &-
" ! &1&I1" ") $ " H&

4 $ "$ & " neooomg
o4 & "& % $# $9 $

Fig, 4. Alimentary canal of bee. H, honeyv sac or honey stomach., G, gut.
I, valve separating the two.
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Fig. 5. Hindleg of a worker-bee collecting pollen. () at the beginning, (d)
towards the end of her foraging flight. The picture shows the gradual enlarge-
ment of the * plus-fours”. In (b) and (d) a load of pollen is just being pressed
into the busket from below through the action of the pecten P. (After Casteel.)
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(a) Pollen collector on
return  journey with
Full pollen backets (8) Heney bec (sworker).

(photo: Dr, Leuenberger) A, eye, ¥ feeler. x 3%

(e) Hindleg of a worker bee, seen (1) from the outside, (2) from the inside.
The first tarsal segment, greatly enlarged, carries the poilen comb, C,
on its tnner side. Pollen is scraped out of the pollen comb by means of
the pecten, P, on the opposite hindleg. Pressure exerted by the auricle,
A, squeezes the polien out of the pecten, through the gap, G, towards
the outside of the tibia into the basket, B (a cavity surrounded by a
Jringe of hairs), in which the pollen is carried home
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() Longitudinal section of Rower. O,
arary; C, carpel; S, Style; su,
stigma ¢ P, pollen; Sta, stamen, P,
petal; C, colyx, Ne, Nectar

" 1 & % $,
"& 2 "39 ! & I $
$ "’ 9: " !
" " $ ! &
$ & 7 $
" 5 - '
$ n
& " (-
"& #
1" |
$ & & $
. P % # &
$ n
$ 1 ! # & $..
$ &
# " 14 9
! #
$ 10 n $ 1
$ ! g
ttoo# & " $ !
# & & % & & "
$ B
& $ & " $ $&
& $ & ' &
0% "
! &
% & " & " & " :



e



& " $$

9 $! D:& &
"14 $$ "9
& $
$9!
0 $ "% &
$ $ & ! $ % #%
& & ! %
! $
" $$ ! # Lo
$$ " &
! $ 2 3
$ " $ $! E!
% $$ ' 7 % &
' "9 ? % #
"% ""F ! 9" " $IE&
%" g o &
. 2 3 "& &
9 $! E:! #



the cell,

1 to find cut its suitability for receiving an egg.
Right, depostting an egg in

Queen in the process of egg laying.

Fig. 6.

Left, examining a cel
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} Section of comb with two queen
cells in each of which one queen
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Sor the breeding of workers. Below:
larger cells for the breeding of
drones (photo: Dr,. Roesch)
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Fig. 9. Queen bee: abdomen opened
from above, with the two ovaries
slightly separated. O, ovaries, Od,

oviduct (duct leading out of the
ovary), S, spermatheca—receptacle
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Fig. 13. Box in fig. i2 with lid open to show shelf and entrance hole,
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XII (a) A bee's feeler, enlarged about 20 times. 1t is composed of twelve
independently movable sections

(b) One section of a bee's feeler very much enlarged. The leght
spots are thinner parts of the chitin armour (organs of smell),
together with centres of smell and cotuniless hairs, the organs of

touch
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Fig. 17. Section through a human head, The solid arrow shows the food passage,
the dotted arrow the freathing tubes. "I tongue, centre of the sense of taste. The
darker shaded patch, B, in the nasal cavily is the centre of the sense of wmell, P,

roof of the palate.
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Fig. 18.

T A
b

& 4

The bottle contains one Litre of water. Beside it ave different sized

heaps of sugar which must be dissolved in the water Jor the following to
apprecicte a sweet taste: (o) butterfly (b) fish, () man, and (d) bee,
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Fig, 19. The colours of the spectrum. Above: as they appear to the human
eye; below: to the bee's eye. The numbers tndicate the wave lengths of the
beams of light (in thousandths of a theusandth millimetre) at given points of the
spectrum.
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Fig. 20,

hovering and sucking honey.

% &

Humming-bird at a flower of a climbing plant (Manettia bicolor),
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A, B and C in the field of vision correspond with
ke retina, where the inverted image becomes upright.

The points
hoand cor

neYvE.

22. Thebee's eye (diagram). C, cornea. Cr, crystailine cone. R, retinal rod.

ON, eptic
the potnts a,
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Fig. 23. Sharpness of vision of the insect's eye depends on the number of
wedge-shaped sections.
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Fig. 24. Shapes that can be dis-
itnguished easily and certainly by

bees,
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Fig. 25, Bees cannot distinguish bettosen the shapes in the top row, nor betwean
these in the bottom row. But they can distinguish those in the top from those in
the bottom,
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Fig. 28. (a) Strip of polarizing material, shoting the patiern cut oul for the

Sfurmation of a star-shaped filter; {b) star-shaped filter,
The double errows indicate the divection of polarized light.
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1 hite Blue Yellow

Fig. 31. Proof that the bees use the colowr of their hive as a means of orienta-
tion. (a) The middle hive is inhabited, the newhbouring hives ure empiy. The
middle hive is covered with a blue metal sheet, the right kand vne with a yellow
cheel. In arder 1o be uble tv change colonrs without chanzing the actual metal
sheets (and thereby transferving the particular hee scent that clings to them),
the blue sheet iy painted yellow on the recerse stde, witle the yelloic sheet s
blue on the back. (b) The metal sheets ure reversed, 1hus chunging the colours.
Some of the homecoming bees fly to the empty, but now blue, fuve.
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nectar coflector.

The duncer (white spot}is Jollowed by the ather bees.

Fig. 36. The round dance of the
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(8) A bowl of cyclamen and a bowl of phiox iun the field not far from the feedin,
place in (a). The newcomers are only interested in the cyclamen
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Fig. 37. The ber

suchs sugar-water scented with phlox through a narrot gap

in such a way that no scen. adheres 1o her body.
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Fig. 38, The bee sucks sugar-water scented with phiox through the gap, while
her body takes on the scent of cyclumen.

G, glass dish with water covered over with tire netting.
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Fig. 40. The wagging dance
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