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PLATE I. (Page 34).




	1.
	Queen bee.



	1a.
	Antenna of ditto.



	1b.
	Hind leg of ditto.



	1c.
	Front view of head of ditto.



	1d.
	Mandible of ditto.



	2.
	Worker, or imperfect female.



	2a.
	Antenna of ditto.



	2b.
	Hind leg of ditto, inner side showing the pollen-brushes.



	2b*
	Ditto, outer side showing the pollen-basket.



	2c*
	Side view of head.



	2c.
	Back view of ditto, showing the junction of the gullet with the
                 thorax, and position of the tongue and its appendages.



	2d.
	Mandible.



	3.
	Male, or drone.



	3a.
	Antenna of ditto.



	3b.
	Hind leg of ditto.



	3c.
	Front view of head of ditto.



	3d.
	Mandible of ditto.



	A.
	Enlarged view of the wing. B. Hind edge of fore wing,
                 showing the thickened margin, and fore edge of hind
                 wing, showing the hooks, which hold on to the thickened
                 margin of the fore wing, and keep them together during
                 flight.





PLATE II. (Page 86).




	1.
	Body of a bee divested of antennæ, legs, and wings, showing
                 the anatomy of the thorax and natural position of the
                 stomach.




	5*.
	The eyes.



	
a.
	The stemmata.



	
bbb.
	The muscles that move the wings.



	
c.
	The external covering of the thorax.



	
ee.
	The bases of the wings.



	
d.
	The honey-bag, or first stomach.



	
f.
	The ventricle, or true stomach, distended with food.



	
g.
	The rectum.



	
h.
	The biliary vessels.



	
i.
	Portion of the membranous tissue lining the inner
                                 surface of the segments, and enclosing the stomach
                                 and intestines.









	2.
	The stomach emptied of its contents, to show the muscular
                 contraction of the ventricle.




	
d.
	The honey-bag.



	
f.
	The ventricle.



	
g.
	The rectum.



	
h.
	The biliary vessels.









	3.
	The ligula, or tongue, and its appendages.




	
l.
	The base of the ligula.



	
m.
	The paraglossæ.



	
n.
	The maxillæ.



	
o.
	The labial palpi.



	
p.
	The tongue.









	4.
	The sting and its muscles.




	
s.
	Curved base of the outer sheath enclosing the sting.



	
r.
	Muscles that move the sting.



	
q.
	The attachment of the muscles to the outer covering of the abdomen.



	
t.
	Poison-bag.



	
u.
	Glands connected with the poison-bag.
                     



	
V.
	Honey-plates covering the muscles r, and to which
                                 the sheaths of the sting are attached at s.



	**
	Base of sting connecting with the poison-bag t.



	*
	Tip of the same.









	4*
	Magnified view of point of sting, showing the serrations on each side.



	5.
	Three hexagonal prisms of a bee's eye (Swammerdam).



	6.
	Abdominal plates of the bee, detached to show the wax cells.



	7.
	Eggs of bee, natural size, and magnified (from Réaumur).



	8.
	Helminthomorphous or apodal larva of a bee (Réaumur).
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JUST a few words at starting on the history of
the bee in ancient and modern literature. Our
work is not a critical survey, and still less an
exhaustive treatise; but even that popular outline which
it is our aim to produce seems defective without some
mention of the great bee-students of the past. We find
the first definitive description of the insect in Aristotle's
"History of Animals," written about the middle of the
fourth century before Christ, and combining much sound
scientific information on our subject with other statements
which better information has had to reject. A
little before him lived Aristomachus, of Cilicia, who wrote
works on agriculture and domestic economy which are
lost to us except in a few quotations, but of whom we
are told that he devoted some fifty-eight years to a continual
observance of the habits of bees. One Philiscus,
of Thasos, is mentioned as another of their votaries, who
betook himself to a forest life in order uninterruptedly
to pursue their study. Then just after the Christian era

came Pliny the Elder, from whom we learn these few
particulars of the two just named, and whose celebrated
"Natural History," which is the work rather of a student
than of a master, honours the bee with an elaborate and
interesting description. Shortly after him Columella, in
his work "On Rustic Matters," gave copious instructions
on bee-keeping, which, though reproducing some older
errors, are greatly in advance of any that had appeared,
and place him, for the accuracy that they display, at the
head of the apiarians of antiquity. Theophrastus, Celsus,
and Varro must also be ranked among the ancient writers
whose attention was drawn to this industrious insect.
But perhaps the most renowned of classic works upon
the subject is the fourth book of the "Georgics" of
Virgil, in which we are presented with a minute treatise
upon bees and their culture, with all the sense as well as
nonsense that then passed current thereupon, together
with that most beautiful passage in the poet's writings,
the story of the visit of Orpheus to the shades, which is
appended by one of those incidental connecting-links of
which ancient poets were wont to avail themselves.

In more modern times the principal writers have been
Swammerdam. The Dutch naturalist; Maraldi, an Italian
mathematician; Schirach, a Saxon clergyman; Réaumur,
well known for his thermometer; Bonnet, a Swiss entomologist
and jurist; the famous Dr. John Hunter; and
above all Francis Huber, of Geneva. The last of these,
though totally blind, contrived, principally by the aid of

his very intelligent and painstaking assistant, Burnens
to accumulate a long series of minute observations which
have brought about an entire revolution in the science.
In connection with Huber must be mentioned Mlle.
Jurine, who, by her delicate microscopic examinations,
rendered him the most important services, and gave more
than one valuable discovery to the world. At the same
period lived Dr. John Evans, who may be fitly styled
the poet-laureate of the bee. His poem, "The Bees,"
from which we shall make numerous quotations, is written
with great taste, and combines, with rare felicity, scientific
accuracy of detail with a poetic spirit which never flags.[3]
A little later than these, though in part their contemporary,
came Dr. Bevan, whose name is still cited as
among the highest authorities on the subject, and whose
work, "The Honey Bee," was regarded as its great text-book
in our language, till superseded, with the progress
of discoveries, by one under the same title from the pen
of the Rev. L. L. Langstroth. This last gentleman, who
is a Presbyterian minister in Ohio, stands undoubtedly at

the present day as the foremost apiarian of the English-speaking
race. But we are forced to admit that the
Germans bear the palm above us, for all the great advances
in our knowledge of the bee which have been made for
a generation have come from them. To Dr. Dzierzon,[4]
therefore, a Roman Catholic priest of Carlsmarkt in
Silesia, to whose acute investigations the great mass
of these are to be ascribed, must be conceded a rank
scarcely second to that of Huber; while Baron von
Berlepsch, of Coburg, who is ever ready to follow up
and improve upon the researches of the "great, master,"
has beyond question earned for himself a position inferior
to that of the master alone. Of famous Scotch
writers we should allude to Bonner, of Glasgow, who
lived in the latter part of the last century, and the Rev.
Dr. Dunbar, who dates at the beginning of this.


[3] Dr. Evans's poem consisted of four parts, of which only three
were ever published. We possess an author's presentation copy in
which is a written memorandum that the manuscript of the remainder
had been prepared for the press, and was still in the keeping of the
family. We have written numerous letters with a view to tracking
it out for publication; but very recently we have learnt that the only
survivor of nine children is unable at present to discover the whereabouts
of the document. Dr. Evans was some time a physician at
Shrewsbury, but removed into and died in Wales.




[4] Pronounced Dzeert-sohn. Some of the above names, it may not
be amiss to add, are not always spelt correctly by bee-writers. In
particular, nearly all of them, copying each other, omit the accent in
"Réaumur" (Ray-oh-mewr), which we find French biographers
unanimous in inserting. We have also seen "Miraldi" in a recent
popular work, while one author had a fancy to write "Hüber,"
which is evidently a pure mistake.



Of the mass of other names that press in upon us it
will be impossible in such narrow limits to supply any
details. The literature of the subject is truly enormous,
and all that we can do is to furnish a list in rough
chronological order of the more noteworthy of those
who have in some way rendered service to our acquaintance

with the bee. Besides the great naturalists Linnæus
and Cuvier we therefore select the following:—


Sixteenth century.—Hill, Nikol Jacob. "De Proprietatibus
Apum" (anon.) published about 1510.

Seventeenth century.—Butler, Purchas, Goedart, Swammerdam,
Sir C. Wren, Hartlib, Gedde. Rusden, Ray (with Willughby and
Dr. M. Lister), Dr. Martin John (of Germany).

Eighteenth century.—Maraldi, Mme. Merian, Dr. Warder, Dr.
Derham, Réaumur, Thorley, Lyonnet, Vanière (poet, of Holland),
Dobbs, Rev. Stephen White, Schirach, Janscha, Bonner, Debraw,
Thos. and Danl. Wildman, Gilb. White, Mme. Vicat, Pösl, Abbé
Della Rocca, Hubbard, Keys, Bonnet, Riem, Dr. Jno. Hunter.

Nineteenth Century.—François Huber (with his son Pierre, and
Burnens), Latreille, Mlle. Jurine, Spitzner, T. A. Knight, Rev. Dr.
Dunbar, Huish, Dr. Evans (poet), Feburier, Kirby and Spence,
Humphrey, Baron von Ehrenfels, Newport, Dr. Bevan, Gundelach,
Lord Brougham, Pastor Oettl, Capt. von Baldenstein, Nutt, Payne,
Taylor, Golding, Maj. Munn, Woodbury, Quinby (of America),
Wagner (ditto).



Of contemporary writers in our own language, we may,
in addition to Langstroth, refer to Rev. W. C. Cotton,
Samuelson (with Dr. Hicks), Hunter, Cheshire, and
Pettigrew; while to the German names already given
may be added those of Professors Leuckart and Von Siebold,
Drs. Dönhoff and Küchenmeister, Pastors Kleine
and Schönfeld, Vogel, Dathe, Rothe, Count von Stosch,
and Schmid, the editor of the Bienenzeitung. It is worth
noting how large is the number of apiarians of different
lands to whom the title of "reverend" is prefixed.

But while conceding to Germany an unquestioned
first position in the theoretical department, we do not

admit the accuracy of Von Berlepsch's assertion that
"in all other countries bee-keeping is almost throughout
a mere plaything and amusement." If the Baron would
honour our island with a visit, we could show him, from
one end of it to the other, a goodly number of very
different cases; and though we have much to learn, and
have not long gone systematically to work to learn it, there
are not wanting clear and increasing signs that the right
course is entered, upon, and must in time secure corresponding
results. In the year 1874 was established the
British Bee-keepers' Association, with one of the first
entomologists of the day, Sir John Lubbock, at its head;
and under its auspices there have since been held annual
shows at the Crystal and Alexandra Palaces, at which
bees themselves, their dwellings and paraphernalia, and
their products, have been submitted to the awards of
judges as well as to the popular inspection. Several
periodicals are either wholly or in part devoted to
apiculture, and altogether appearances are healthy and
hopeful. While therefore we still do look for amusement
from our bees, we claim to experience a more solid
satisfaction as well.
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CHAPTER I.

THE BEE AS AN INSECT.
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§ I. CLASSIFICATION.
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WHERE is a self-complacency in commencing a
subject scientifically, so let us devote our first
half-page to defining the place of the bee in
the animal kingdom. The common English honey bee,
sometimes called the black bee, is known by the name
of Apis mellifica; while the new favourite, the Italian or
Ligurian bee, has obtained the specific name of ligustica,
though naturalists are now satisfied that the two are only
varieties of a single species. The genus Apis belongs
to the order Hymenoptera, or membrane-winged insects,
which some entomologists have subdivided into families
and sections: of these, one family will comprise the
honey bees, humble bees, etc.; another the wasps, of
which the hornet is one; and others respectively the
ants, the gall insects, the saw-flies, and certain parasites
and other winged creatures of little familiarity. The entire
order belongs to the class Insecta, and that to the grand

division Articulata, or conjointed animals. In England
alone there are 250 native species of bee.

Turning now to the particular insect with which we
intend to interest ourselves, we observe that every hive
or bee colony comprises in summer three distinct classes
of bees, each class having functions peculiar to itself,
and essential to the maintenance and well-being of the
community. As each bee knows its own proper duties,
they all work harmoniously and zealously together for
the common weal. Certain apparent exceptions to the
good-fellowship of the bees will be hereafter noticed, but
these arise out of essential conditions in the social
economy of the bee community. That honey bees should
live in society, as they do in hives, is absolutely needful.
A bee in an isolated condition is a very helpless delicate
little creature, soon susceptible of cold, and paralysed
thereby unless able to join her companions before night
comes on. By congregating in large numbers bees
maintain warmth, whatever the external temperature
may be.

The three classes of bees are—the queen bee, or
perfect female; the working bees, or undeveloped
females; and the drones, or male bees.

§ II. THE QUEEN,
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appropriately styled, by German bee-keepers, the mother
bee, is the only perfectly developed female among the
whole population of each separate colony. Thus her

majesty indisputably sways her sceptre by a divine right,
because she lives and reigns in the hearts of loving
children and subjects.

The queen may very readily be distinguished from the
rest of the bees by the greater length of her body and
the comparative shortness of her wings; her legs are
longer, and are not furnished with either brushes or
baskets as those of the working bee, for, being constantly
fed by the latter, she does not need these implements;
the upper surface of her body is of a brighter black than
the other bees', whilst her colour underneath is a yellowish
brown;[5] her wings, which do not extend more than half
the length of her body, are sinewy and strong; her long
abdomen tapers nearly to a point; her head is rounder,
her tongue more slender, and much shorter, than that
of the working bee, and her sting is curved. Her movements
in the hive are measured and majestic, though
when out of her proper sphere, as at swarming time,
she is distinguished, on the contrary, by the rapidity of
her steps. She has a peculiar scent, which is so attractive
to workers, that Mr. Mahan, of Philadelphia, states
he has several times had them alight upon his fingers, a
mile away from his apiary, after he had been handling
the royal mother.


[5] Yellow Italian queens form an exception in point of colour.
See Plate I. Fig. I.



It is the chief function of the queen to lay the eggs
from which all future bees originate, the multiplication of

the species being the purpose of her existence; and she
follows it up with an assiduity similar to that with which
the workers construct combs or collect honey. A queen
will lay in the breeding season from 1,000 to 3,000 eggs
a day. Both Langstroth and Von Berlepsch have seen
queens lay at the rate of six per minute, or more; and the
latter observer, on supplying his queen with some new
empty comb, found at the end of twenty-four hours that
she had laid 3,021 eggs, which at her observed speed
she would accomplish in eight hours, and thus have sixteen
for rest. She kept up to nearly this rate for twenty
days, in which she filled 57,000 cells; and, what is still
more surprising, she went on in like style for five years,
during which, at the lowest reckoning, she laid. 1,300,000
eggs, or 300,000 per year. But with ordinary queens,
says the Baron, 1,200 a day is excellently good work, and
this rate from February to September, with allowance for
slacker periods, will produce more than 150,000 bees in
a year. "Most queens," says Dzierzon, "in spacious
hives and at a favourable season, lay 60,000 in a month,
... and a specially fertile queen, in the four years
which she on an average lives, lays over a million eggs."
This is indeed a vast number; but when there is taken
into consideration the multitudes required for swarms,
the constant lessening of their strength by death in
various ways, and the many casualties attending them in
their distant travels in search of the luscious store, it
does not seem that the case is overstated.



To keep up these heavy productive duties the queen
requires to eat in corresponding proportions, and these
she varies, or the bees vary them for her, in the same
ratio with the laying itself. She sucks honey from the
cells direct, or has it supplied to her by the workers;
and, as an important additional fact, the latter regularly
nourish her with pollen already partially digested in
their own stomachs.

In a glass unicomb hive—which we shall hereafter
describe—all the movements of the queen bee may be
traced. She may be seen thrusting her head into a cell
to discover whether it is occupied with an egg or honey,
and, if empty, she turns round in a dignified manner and
inserts her long body—so long that she is able to deposit
the egg at the bottom of the cell; she then passes on to
another, and so continues industriously multiplying her
laborious subjects. It not unfrequently happens when
the queen is prolific, and if it is an early season, that
many eggs are wasted for want of unoccupied cells; for
in that case the queen leaves them exposed at the
bottom of the hive, where they are greedily devoured by
the bees.

The queen bee, unlike the great majority of her subjects,
is a stayer at home. On the second or third day
of her princess life she usually sets out on the all-important
concern of her marriage, and when once
this is satisfactorily accomplished she never afterwards
leaves the hive, except to lead off an emigrating swarm.
Evans, with proper loyalty, has duly furnished a glowing
epithalamium for the queen bee, thus:—




"But now, when noontide Sirius glares on high,

With him young love ascends the glowing sky,

From vein to vein swift shoots prolific fire,

And thrills each insect fibril with desire.

Thence, Nature, to fulfil thy prime decree,

Wheels round in wanton rings the courtier bee;

Now shyly distant, now with bolder air,

He woos and wins the all-complying fair;

Through fields of ether, veiled in vapoury gloom,

They seek with amorous haste the nuptial room,

As erst the immortal pair on Ida's height

Wreathed round their noon of joy ambrosial night."







The loyalty and attachment of bees to their queen is
one of their most remarkable characteristics; they constantly
supply her with food, and fawn upon and caress
her, softly touching her with their antennæ—a favour
which she occasionally returns. When she moves about
the hive all the bees through whom she successively
passes pay her the same homage; she experiences no
inconvenience from overcrowding, for though the part
of the hive to which she is journeying may be the most
populous, way is immediately made, the common bees
tumbling over each other to get out of her path, so
great is their anxiety not to interfere with the royal
progress. A number of them often form a circle round
her, none venturing to turn their backs upon her, but
all anxious to show that respect and attention due to
her rank and station.



The majestic deportment of the queen bee, and the
homage paid to her, are, with a little poetic licence, thus
described by Evans:—




"But mark, of regal port and awful mien,

Where moves with measured pace the insect queen!

Twelve chosen guards, with slow and solemn gait,

Bend at her nod, and round her person wait.

Not eastern despots, of their splendour vain,

Can boast, in all their pomp, a brighter train

Of fear-bound satraps; not in bonds of love

Can loyal Britons more obedient move."







Some modification has to be made, however, in the
old ideas on this head, though, so long as it is understood
that the reverence of the bees for their queen is an
official and not a personal reverence, it may be allowed,
except as to the existence of a regular guard, to be for
the most part true enough. But the government is a
limited and not an absolute monarchy, for the workers
often impose their own will upon the sovereign. This
homage, moreover, is paid only to matron queens, as
Dr. Dunbar noted whilst experimenting on the combative
qualities of the queen bee. "So long," says
he, "as the queen which survived the rencontre with
her rival remained a virgin, not the slightest degree of
respect or attention was paid her; not a single bee gave
her food; she was obliged, as often as she required it,
to help herself; and, in crossing the honey cells for that
purpose, she had to scramble, often with difficulty, over
the crowd, not an individual of which got out of her way,
or seemed to care whether she fed or starved. But no
sooner did she become a mother than the scene was
changed," and all treated her with due attention.

The sting of the queen bee is utilised in depositing
her eggs, and she does not use it for hostile purposes
except in combat with her sister queens. Mr. Langstroth
remarks that this forbearance apparently arises
from the knowledge that the use of the sting might prove
fatal to herself, and thus seriously jeopardise the whole
hive. He adds that she will carry it to the extent of
allowing herself to be torn limb from limb without an
attempt at stinging, though if closely held in the hand
she will sometimes use her jaws, which, being more
powerful than those of other bees, may occasion some
discomfort. But she admits of no rival to her throne;
almost her first act, on coming forth from the cell, is an
attempt to tear open and destroy the cells containing the
pupæ of princesses likely to become competitors. Should
it so happen that another queen of similar age does exist
in the hive at the same time, then, if one be not promptly
destroyed by the workers, as is now considered to be the
rule, the two are usually brought into contact with each
other, in order to fight it out, and decide by a struggle,
mortal to one of them, which is to be the ruler; the
stronger of course is victorious, and remains supreme,
while her rival either falls dead or is left to die.[6]
Either of these, it must be admitted, is a wiser method
of settling the affair than it would be to range the whole
hive under two distinct banners, and so create a civil
war, in which the members of the rival bands would kill
and destroy each other for matters they individually had
little or no concern about. The bees care not which
queen it is, so long as they are certain of having one to
rule over them and perpetuate the community; indeed,
they have been known in some cases to form rings round
the respective combatants, and even to force them to
the conflict if unaware of each other's presence. But
Dr. Bevan tells us that there do exist queens which will
not fight. The workers do not always decide: the matter
in such case; it is, indeed, nothing uncommon, says
Vogel, for two fruitful queens to be allowed to live
together; and we have had instances of the same kind
ourselves, without being able to give a reason other than
that "the exceptions prove the rule." An Italian queen,
it is said, is usually assisted in her third year by a
younger mother born in her own hive.


[6] Dr. Bevan mentions examples both of instant fatality and of
survival for twenty-four hours. The sting of the queen is evidently
less powerful than that of workers, as her poison-bag is smaller;
and we learn from Von Gindly that he once succeeded in inducing a
queen to sting him, when the effect was like little more than the
prick of a needle. Kleine also, after persevering attempts, was once
stung by a queen, and so was Hoffnann of Vienna—the queen in this
last case losing thereby the faculty of laying.



These royal duels, though no longer regarded as the
invariable routine, have been abundantly testified to by
undoubted witnesses, and some of these have deduced
a singular law as governing the combatants. Neither

queen, it is said, will sting her rival unless she has her
at an advantage, and can thrust her body beneath the
other's, and inflict the fatal thrust without fear either of
receiving another simultaneously, or of being unable to
withdraw her own sting. If on the contrary each has
grappled the other in readiness for mutual slaughter, they
will at once separate and commence the battle anew.

After perusing the description given above of the
attachment of bees to their queen, it may be easy to
imagine the consternation a hive is thrown into when
deprived of her presence. The bees first make a diligent
search for their monarch in the hive, and then afterwards
rush forth in immense numbers to seek her. If the
search is unavailing they will return to the hive and commence
what Langstroth calls "a succession of wailings
in the minor key," which no experienced bee-master
can mistake. When such a commotion is observed in
an apiary the competent apiarian will repair the loss
by giving a queen. The bees have generally their own
remedy for such a calamity, in their power of raising a
new queen from amongst their larvæ; but if neither this
nor the former means is available, the whole colony
gradually dwindles and in time dies off. The following
is the method by which working bees provide a successor
to the throne when deprived of their queen by accident,
or in anticipation of the first swarm, which is always led
by the old queen:—

They select, when not more than three days old, an

egg previously intended for a worker bee—but a larva
will serve, so it be not grown to its full size—and then
they enlarge the cell so selected by destroying the surrounding
partitions; they thus form a royal cradle, in
shape very much like an acorn-cup inverted. The
chosen embryo is then fed liberally with a peculiar
description of nurture, called by naturalists "royal jelly"—a
pungent food composed of honey and digested pollen,
and prepared by the worker bees exclusively for those
of the larvæ that are destined to become candidates for
the honour of royalty. The effect of this is both to
perfect and to hasten the development of the future
insect, so that instead of a worker being produced at
the end of twenty-one days, a queen emerges in the
reduced term of sixteen.

But should the deprivation happen at a time when,
either from the season or from abnormal circumstances,
there is no worker brood in the hive, the bees will then
often exhibit a series of curious and even ludicrous
struggles, which Von Berlepsch has aptly compared to
the clutchings at straws made by a drowning man.
Themselves individually are no sufferers; but bees look
beyond themselves, and posterity they must have. Their
sole preoccupation, therefore, is to raise drones and a
queen. Some of them often develop a capacity to lay
drone eggs (as explained under § ix.), and most of these
they will carefully cherish for their natural purpose, but
others they will surround with royal cells and feed with

royal jelly, so that the poor things on hatching are soon
dosed to death in a frantic effort to change their sex!
And if drone eggs are not to hand they will even try to
hatch a queen out of a lump of pollen! In more senses
than one then we see that when bees have lost their
queen they have lost their head.

As curiously dissimilar, though not discordant, instances
of the effect of removing the queen from a hive,
we may mention that Mr. Langstroth once tried the
experiment for only two or three minutes, when he had
all in confusion immediately, and found two days after
that royal cells had been prepared; while Dr. Bevan once
effected the removal so quietly that for eighteen hours
all went on as usual, and then on a sudden the fact
became known, and everything was changed into agitation
and distraction. Should a queen so separated be
detained from her subjects, she resents the interference,
refuses food, pines, and dies.

The observations upon the queen bee needful to verify
the above-mentioned facts can only be made in hives
constructed for the purpose, of which the "Unicomb
Observatory Hive" is the best. In ordinary hives the
queen is scarcely ever to be seen; where there are
several rows of comb she invariably keeps between them,
both for warmth and for greater security from danger.
The writer has frequently observed in stocks which have
unfortunately died, that the queen was one of the last to
expire; and she is always more difficult to gain possession
of than other bees, being by instinct taught that
she is indispensable to the welfare of the colony.

The queen enjoys a far longer life than any of her
subjects, her age very often extending to four or even
five years; her fertility will, however, except in rare
cases, have left her long before that term, or she will lay
only drone eggs, so that as a general rule a substitute
is better found for her when she has entered her third
year. Under the next section, and those on "Reproductive
Economy" and "Relation of Sex to Cells," as
well as in Chapter IV. under "Queen Cages," will be
found other information connected with the queen.

§ III. THE DRONE.
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The drones are the male bees; they possess no sting,
are larger and more hairy than the workers, and may
be easily distinguished by their heavy motion, thick-set
form, and louder humming. They have a strong odour,
which becomes very noticeable if several of them are
confined in a box. Evans thus describes the drones:—




"But now, when April smiles through many a tear,

And the bright Bull receives the rolling year,

Another tribe, to different fates assigned,

In ampler cells their giant limbs confined,

Burst through the yielding wax, and wheel around

On heavier wing, and hum a deeper sound.

No sharpened sting they boast; yet, buzzing loud,

Before the hive, in threatening circles, crowd

The unwieldy drones. Their short proboscis sips

No luscious nectar from the wild thyme's lips;

From the lime's leaf no amber drops they steal,

Nor bear their grooveless thighs the foodful meal;

On others' toils, in pampered leisure, thrive

The lazy fathers of the industrious hive.

Yet oft, we're told, these seeming idlers share

The pleasing duties of parental care,

With fond attention guard each genial cell,

And watch the embryo, bursting from its shell."









But Dr. Evans had been "told" what was not correct
when he sought to dignify drones with the office of
"nursing fathers" ("brood bees" as the Germans used
to call them), for that task is undertaken by the younger
of the working bees. Nor are they even utilised in
maintaining warmth, for they are expelled just at a time
when warmth is most required. No occupation falls to
the lot of the drones in gathering honey, nor have they
the means provided them by Nature for assisting in the
labours of the hive. They are the progenitors of working
bees, and nothing more; so far as is known, that is the
only purpose of their short existence.

In a well-populated hive the number of drones is computed
at from one to two thousand. "Naturalists," says
Huber, "have been extremely embarrassed to account
for the number of males in most hives, which seem only
a burden to the community, since they appear to fulfil
no function. But we now begin to discern the object
of Nature in multiplying them to such an extent. As
fecundation cannot be accomplished within the hive,
and as the queen is obliged to traverse the expanse of

the atmosphere, it is requisite that the males should be
numerous, that she may have the chance of meeting
some one of them in her flight. Were only two or three
in each hive there would be little probability of their
departure at the same instant with the queen, or that
they would meet her in their excursions; and most of
the females might thus remain sterile." It is important
for the safety of the queen bee that her stay in the air
should be as brief as possible, as her large size and slowness
of flight render her an easy prey to birds. It is not
now thought that the queen always pairs with a drone
of the same hive, as Huber seems to have supposed.
On the contrary, it would appear that with bees, as with
so many other animals, there is a provision against such
interbreeding. Mr. John Hunter, in his "Manual of
Bee-keeping," speaks of this as amounting to a law, and
thus represents the fact as diametrically opposite to
Huber's conclusion. But we believe the question to be
complicated by another—whether the drones that inhabit
a particular hive at any given time are regularly born of
the same family with that hive, or whether they are not
very often to be viewed as "strangers within the gates."
At all events, it appears established that the queen and
drones within a hive do watch each other's movements
when the former is about taking her nuptial flight, and
that the union is sometimes consummated close at hand,
though certainly never attempted within the precincts of
the hive itself. This last circumstance, which by all

accounts is absolutely invariable, would seem to be the
extent of the provision, and it is one that in ordinary
circumstances would preclude the recurrence of in-and-in
breeding. A confirmation of these views is afforded
from the interesting experience of Captain von Baldenstein
with his one Italian stock maintained by itself for
seven years, who found that all this time, with one exception,
the young queens produced bastard workers, clearly
proving that all but that one were impregnated by the
drones of other colonies.

The drone that happens to be the selected husband is
by no means so favoured as at first sight might appear,
for it is a law of Nature that the bridegroom does not
survive the wedding-day. His death, however, is doubtless
generally instantaneous, whereas in other case it
would probably have been one of torture or starvation.
In 1867 the German apiarian Von Klipstein was witness
of an instance of the wedding ceremony, when a young
queen, who was leading a swarm, became detached from
it and settled upon a currant bush, where she was joined
by a drone; after a few seconds the two flew away together
for three yards and then fell to the ground, when
the queen disengaged herself, and the drone was found
to be dead. But we learn from the American Bee
Journal, of March 1861, that two similar cases were
observed in the United States some years earlier than
this. The latter of these two agreed with the above in
showing the immediate death of the male bee, the rule

as to which is also confirmed by a fact noticed by Mr.
Langstroth, that if a drone is taken between the fingers
and squeezed, as one would squeeze a wasp to cause
protrusion of the sting, it will give a crack and shrivel
up dead as if struck by lightning. The instance in point
was also communicated to the Bee Journal through this
gentleman, it having been noticed, on a July afternoon
in 1860, by his friend Mr. W. W. Gary, of Coleraine,
Massachusetts. The queen was returning from a presumably
unsuccessful flight, when a drone met her at
about three feet from the hive entrance; a sharp snap
was heard almost directly, and the male fell to the
ground perfectly dead. The other case was witnessed
by the Rev. Mr. Millette, of Whitemarsh, Pennsylvania,
and occurred in June 1859, during the process of hiving.
A young queen—there were four in the swarm—"was
observed on the wing, and in a moment after was seized
by a drone. After flying about a rod they both came to
the ground in close contact; ... the drone was about
departing (having broken loose) ... but after crawling
about ... in a very few minutes it expired"—the circumstance
being probably quite exceptional in this lapse
of minutes, and it is unfortunate that we have no information
as to the immediate or subsequent effect upon
the queen.

As a general rule the royal lady, not meeting drones
straightway upon her issue from the hive, spends a little
time in reconnoitring her home, and then, often not till

her second day's exit, sails away high into the air, and
sometimes to a considerable distance horizontally as well.
"A Renfrewshire Bee-keeper" states in the British Bee
Journal, of May 1877, that an undoubted instance had
come to his knowledge in which a common queen,
located five miles distant in a bee-line measured upon
the Ordnance map, had become impregnated by one of
his own Italian drones—these being positively the only
Italians in the entire district.

On the queen's return—that is, supposing her object
to have been achieved—she will exhibit the male organ
adhering to her extremity, and sometimes she is unable
to free herself of it, nor can the bee-keeper give her
any assistance without the risk of effects as fatal to
herself as they were to her spouse. The explanation of
this series of phenomena lies in the structure of the organ
itself. It is simply the expanded prolongation of the
seminal duct, and is attached to the orifice like the
sleeve of a coat to the shoulder, but is wholly internal.
To be protruded it must therefore be turned literally
inside out, and to effect this a powerful inflation is
required, in which act the forces of the system are in
some way fatally ruptured; while, as Professor Leuckart
very rationally deduces—thus clearing up another mystery—it
is only when the breathing vessels are filled by
motion in the air that the drone is able to accomplish it
at all. Then the singular scales and protuberances with
which the organ is beset render it when once inserted

very difficult of withdrawal, even if its owner were not
already dead. Mr. Langstroth remarks as to the design
of this seemingly harsh provision that in default of it the
queen would be compelled to remain with the drone
much longer in the air, thus incurring far greater danger
of falling a prey to some passing bird. After all it is undoubtedly
one of those instances as to which it may be
said of Nature, in Tennyson's words:—




"So careful of the type she seems,

So careless of the single life."







Her majesty, although thus left a widowed, is by no
means a sorrowful bride, for in from two to three days
she becomes the happy mother of a large family. Such
at least is the normal rule, but should the season be late
in the autumn she may not commence laying till the
following spring. It cannot be said that she pays no
respect to the memory of her departed lord, for she never
marries again. Once impregnated—as is the case with
most insects-—the queen bee continues productive during
the remainder of her existence.

The swarming season being over—that is about the end
of July, when the gathering has materially slackened—-a
general massacre of the "lazy fathers" shortly follows.
Dr. Bevan observes that now their work is completed,
"they are regarded as useless consumers of the fruits of
others' labour: love is at once converted into hate, and
a general proscription takes place." For it was love,

the drones having previously been petted and fed with
prepared pollen in the same way as the queen herself.
Von Berlepsch describes the work of destruction as commencing
with the casting forth of the drone brood just
issuing from the cells, after which the larvæ and nymphs
are similarly treated. Then the drones themselves are
chased from the honey stores, and a watch is kept to
prevent their access thereto. On finding it hopeless
they crouch away together in corners, till, when thoroughly
exhausted by hunger, the workers drive them out one by
one, and they die with cold and hunger: very few of
them are stung. This work goes on night and day, and
occasionally they collect to die in such a heap before the
flight-hole that there is a danger of their suffocating the
hive. Disabled or useless workers are dealt with in an
equally summary fashion; but in the case of a super-annuated
queen, the best opinions are that she is allowed
to take her own quietus.
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