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1877 Preface to First Edition

In preparing this work I have been much indebted to the books of
Langstroth, Moses Quinby, Prof. A. J. Cook, and some others, as well as to
all of the bee journals, but, more than to all these, have I been indebted to
. the thousands of friends scattered far and wide who have so kindly fur-
~ nished the fullest particulars in regard to all the new improvements as they
have come up in our beloved branch of rural indusiry. Those who ques-
tioned me so much ¢ few years ago are now repaying by giving me such
long kind letters in snswer to any inquiry I may happen to make that I of-
. ten feel ashamed to think what meager answers I have been obliged to give
. them under similar circumstances. A great part of this ABC book is really
. the work of the people; and the task that devolves on me is to collect, con-
 dense, verify, and utilize what has been scattered through thousands of

letters for years past. My own apiary has been greatly devoted to testing
carefully each new device, invention, or process as it came up. The task
has been a very pleasant one, and if the perusal of the following pages af-
~ fords you as much pleasure I shall feel amply repaid.

November, 1877 A. L. ROOT

Introduction to the First Edition

BY A. I. ROOT

L - About the year 18865, during the month of August, a swarm of bees
. passed overhead where we were at work, and my fellow-workman, in an-
~ swer to some of my inquiries respecting their habits, asked what I would
~ give for them. I, not dreaming he could by any means call them down, of-
- fered him a dollar, and he started after them. To my astonishment, he, in a
. short time, returned with them, hived in a rough box he had hastily picked
 up, and at that moment I commenced learning my ABC in bee culture. Be-

~ fore night I had questioned not only the bees but every one I knew who

 could tell me anything about these strange new acquaintances of mine. Our

books and papers were overhauled that evening; but the little that I found
 only puzzled me the more, and kindled anew the desire to explore and fol-
low out this new hobby of mine; for dear reader, I have been all my life

. much given to hobbies and new projects.
.~ Farmers who kept bees assured me that they once paid, when the
___country was new, but of late years they were no profit, and everybody was
abandoning the business. I hzad some headstrong views in the matter, and
in a few days 1 visited Cleveland, ostensibly on other business, but 1 had
really little interest in anything until I could visit the kookstores and look

‘ over the books on bees. 1 found but two, and I very quickly chose Lang-

- stroth. May God reward and forever bless Mr. Langstroth for the kind
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and pleasant way in which he unfolds to his readers the truths and wonders
of creation to be found inside the beehive.

What a gold mine that book seemed to me as I looked it over on my
journey home! Never was romance so enticing—no, not even Robinson
Crusoe; and, best of all, right in my own home I could live out and verify
all the wonderful things told therein. Late as it was, I yet made an obser-
vatcry hive and raised queens from worker eggs before winter, and wound
up by purchasing a queen of Mr. Langstroth for $20.00. I should, in fact,
have wound up the whole business, queen and all, most effectually, had it
not been for some timely advice toward Christmas, from a plain, practical
farmer near by. With his assistance, and by the purchase of some more
bees, I brought all safely through the winter. Through Mr. Langstroth I
learned of Mr. Wagner, who shortly afterward was induced to recommence
the publication of the American Bee Jounal, and through this I gave ac-

counts monthly of my blunders and occasional successes.

In 1867 news came from across the ccean from Germany of the honey-
extractor; and by the aid of a simple home-made machine I took 1000
pounds of honey from 20 stocks, and increased them to 35. This made
quite a sensation, and numbers embarked in the new business; but when 1
lost all but 11 of the 35 the next winter, many said, “There, I told you how
it would turn out.”

I said nothing, but went to work quietly and increased the 11 to 48
during the one season, not using the extractor at all. The 48 were wintered
entirely without loss, and I think it was mainly because I took care and
pains with each individual colony. From the 48 I secured 6,162 pounds of
extracted honey, and sold almost the entire crop for 25 cents per pound.
This capped the climax, and inquiries in regard to the new industry began
to come in from all sides. Beginners were eager to know what hives to
adopt, and where to get Lhoney-extractors. As the hives in use seemed very
poorly adapted to the use of the extractor, and as the machines offered for
sale were heavy and poorly adapted to the purpose, there really seemed to
be no other way before me than to manufacture these implements. Unless
I did this I should be compelled to undertake a correspondence that would
occupy a great part of my time without affording any compensation of any
account. The fullest directions I knew how to give for making plain sim-
ple hives, etc., were from time to time published in the American Bee Jour-
nal; but the demand for further particulars was such that a circular was
printed, and shortly after a second edition; then another, and another. Tiiese
were intended to answer the greater part of the queries; and from the cheer-
ing words received in regard to them it seemed that the idea was a happy
one.

Until 1873 all these circulars were sent out gratuitously but at that
time it was deemed best to issue a quarterly at 25 cents per year, for the
purpose of answering these inquiries. The very first number was received
with such favor that it was immediate’v changed to a monthly at 75 cents.
The name of it was Gleanings in Bee Culture, and it was gradually enlarg-
ed until, in 1876, the price was changed to $1.00. During all this time it has
served the purpose excellently of answering questions as they came up,
both old and new; and even if some new subscriber should agk in regard to
something that had been discussed at length but a short time before, it was
an easy matter to refer him to it or send him the number containing the
subject in question.

When Gleanings was about commencing its fifth year, inquirers began
to dislike being referred to something that was published half a dozen years
before. Besides, the decisions that were thz:n arrived at perhaps needed to
be considerably modified to meet present 7ants. Now you can see whence
}::u;nxllecessity for this ABC book, its office and place we propose to have

December, 1878 A. 1. ROOT




Preface to this Edition

It hae nat haan thanaoht naraccarv ta ranradnecs the nrafacee af sarh cuccead.
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ing edition of this work. All told there have been thirty-four editions with an
aggregate total of over 500,000 copies including those printed in foreign countries.
it therefore transpires that the book, ABC of Bee Culture, written by A. 1. Root,
for beginners has finally developed into the ABC & XYZ of Bee Culture.
Although A. 1. Root’s health allowed him to spend only about fifteen active

vaare in hasksaning and has cunnlv mannfacturine ha navarthaloge had a verv

profound effect on the beekeeping industry. In many respects he might be termed
a beekeeping evangelist. He preached the doctrine of modern beekeeping. He
was among the first to point out that the Langstroth hive and frame were superior
to all those preceding. He did much to standardize beekeeping equipment and
especially the hive, making supers interchangeable with brood chambers. Prior to
his efforts there were practically as many different shapes and sizes of hives and
~ frames as there were beekeepers.

Another of A. I. Root’s contributions to the beckeeping industry was his
ability to improve on the ideas of others to make beekeeping a practical and profit-
- able vocation. He did not invent comb foundation but improved the production
of it to make it commercially successful by developing the foundation mill wit.

 the assistance of A. Washburn.

1 He also did not invent the section comb honey box but he was the first to
. manufacture pound sections by the thousands,

' He improved the crude wooden extractor invented originally in Germany
- by making it of metal and providing for the reel only to spix in u stationary tank.
- These are just a few of the many equipment improvements A. I. Root contributed
to the beekeeping in .

Next to his commercial comb foundation, perhaps his greatest contribution
 to bee culture was his plan for shipping combless bees by mail and express in
- one-quarter, one-half and one pound wire cages. Today hundreds of thousands of
bees without combs are sent from South to North annually and today’s modern
 package bee industry has developed as a result of that invention. Dr. E. F. Phillips,
- then head of the Federal Bee Culture Research Laboratory said, “More than any
other man, A. 1. Root blazed the way for practical bee culture. He was in fact,
the evangelist who pointed the way to methods of keeping bees that revolutionized
the industry. He saw that beekeeping might become a commercial possibility as
- well as a pastime”.

In about 1885, when A. I. Root's health began to fail, it became necessary
for him to call upon the assistance of his son, E. R. Root, who assumed the author-
ship of subsequent editions. E. R., as he was affectionately known by his friends,
was as vitally interested in beekeeping and the honeybee as his father. It was an
all-consuming vocation and hobby with him throughout his long and active life.
So great was his contribution to beekeeping that in 1944 Ohio State University
bestowed upon him an honorary Doctor of Laws Degree. At that time fewer
than forty such degrees had been awarded by Ohio State University.

. Although E. R. Root carefuly supervised each revision of ABC until his

- death in 1953, in about 1949 he relinquished the authorship to his younger brother,
Huber Root, who had previously made many contributions to ABC in the fields
of his greatest experience. Huber Root, although being well informed on beekeep-
ing in general, is probably best known for his knowledge of beeswax, having




written the book, “Beeswax, Its Properties, Testing, Production and Applications”.
Although he was not actively involved in the last two revisions of ABC, his past
contributions have been many. The last of A. 1. Root’s offspring, Huber Root
passed away eariy in 1972,

The Consulting Editors

In the preparation of these late editions as well as several of those which
prececed, the author has realized that no one man can be an expert in all fields
of beekeeping and for this reason he has asked (G assistance of certain leading
men in the industry, both scientific and practical, who mighi be considered
editors — men who have made a speciai <iudy of ceriain iines of work and who
are r2garded as authorities in their particular fields of iavestigation.

Some of these contributing editors have written whoie articles which the au-
thor has placed in their proper alphabetical order, others, perhaps a majority,
have furnished suzgestions and material which the author has incorporated in
articles writien by himself.

In all of this the author admits the difficulties in placing proper evaiuation
upon the work of each one of the editors consulted and he will not attempt to do so.
Scientific Articles

To most of the scientific subjects there is attached a bibliography. The
original references of these are to be found in the Dr. Miller Memorial Library
at Madison, Wisconsin, or at the Langstroth-Root Memorial Library at Cornel
University, Ithaca, New York.

Glossary
This edition contains a glossary which gives the definition of common bee-
keeping terms. It is hoped this reference will aid the beginning beckeeper in
understanding the more technical portions of this work.




PREFACE

A. 1. ROOT

The founder of The A. |I. Root Company and of
Gleanings in Bee Culture and the first author of the
ABC of Bee Culture.

At the time of A. 1. Root's death in 1923, the foliow-
ing appeared in the Medina County Gazette:

“Amos I. Root was one of the most reamarkable men
of the past two generations, remarkable not in one way.
but in many ways. His was a many-sided character, if
any man ever had one. Inventor, writer, manufacturer,
publisher, thinker, philanthropist, reformer, moralist,
agriculturist, Christian. In ail of these his character was
marked, and he was a leader. In most of them he loomed
large. Even as an agriculturist, he tilled the soil in 2
modest way, yet as in everything eise he excelled in this.
For ne not only made two blades of grass grow vhere
only one grew before, but he was gifted with the auility
to make things grow where they had rever grown before.
in many ways his reputation was world-wide."

®

E. R. ROOT

if any man can lay claim to having just one business
interest, that man is E. R. Root. Next to his family and
church, bees and honey have always been his hobby, his
profession, his life. As late as May 23, 1950, he pen-

sively said, “l have never cared for fishing, golfing, or
other games. | have always liked best to be with and
siround honey producers. | like to know their worries and
problems and | like to help them when | can.” He

spoke sincerely, referring to a coming beekeepers' meet-
ing, never reaiizing that his brother would remember
his words and record them here. — H. H. ROOQT.

E. R. Root
J. A. ROOT
John A. Root is the son of Alan I. Root and the great
grandson of A. I. Root who founded Gleanings in Bee

Culture in 1873. This journa! has be2n published con-
tinuously ever since, and it is interesting to note that he
is the fourth generation of Roots to serve on the staff,
and to have contributed to the editing and revision of
the ABC and XYZ of Bee Cuiture.

John Root graduated from Ohio Wesleyan University,
served in the United States Air Force three years and
flew as a transport pilot and aircraft Commander. Re-
turning to Medina he took up the duties of Managing
Editor of Gleanings and has made revisions in the 31st-
34th editions of ABC & XYZ. He is presently an Associate
Editor of Gleanings in Bee Culture.

J. A. Root
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BC OF BEEKEEPING.—Before the
reader plunges into this work he
should procure the companion volume,
“Starting Right with Bees”, a small 100-
page book for beginners. In a short
time he will get a bird’s-eye view of the
whole subject, making what now fol-
lows under alphabetical headings, very
much more easily understood.

Of course, one who has had some ex-
perience with bees, does not need a be-
ginner’s book, and he can pick out such
subjects, found in their alphabetical

order, on which he desires further in-
formation.

If the beginner does not have this
basic knowledge and wishes to proceed
immediately, the following list of sub-
jects is here suggested to be taken up in

the order given below;

Beginning with Bees; Backlot Beckeep-
ing; Package Bees; Anger of Bees; Stings,
subhead How to Avoid Being Stung; Man-
nipulation of Colonies; Apiary; Smoke and
Smokers; Hives; Transferring: Robbing:
Brood and Brood Rearing; Building Up
Colonies; Food Chambes, Feeding; Swarm-
ing; Extracting; Comb Honey; Spring Man-
agement; Uniting and Wintering. The other
subjects may be taken up in any order
that seem _best. er reading the
matter ere indicated, one will have
ground-work that will make_ it easier to
understand any particular subject that may
interest the beginner in beekeeping.

AFTERSWARMING.—AIll swarms
that come out after the first swarm,
or are led out by a virgin queen or
a plurality of them, are termed af-
terswarms; and all swarms after the
first are accompanied by such virgin
queens. There may be from one to
a dozen swarms, depending on the
vield of honey, amount of brood or
larvae, number of queens, and the
weather. But, whatever the number,
they are all led off by queens reared
from one lot of queen cells, and the
number of bees accompanying them
is. of necessity, less each time. The
last swarms frequently contain no
more than a pint of bees. and. if
hived in the old way would be of
little use under almost any circum-
stances. Yet, when supplied with
combs already built and filled ‘with
honey, such as every enlighiened
apiarist should always keep in store,
they may develop into the very best
of colonies, for they have young and
\{lgorous queens.

It has been said that when a colo-
ny has decided to send out no more
swarms all the young queeuns in the
hive are sent out, or, it may be, al-
lowed to go out with the last one.
Whether this is true or not is uncer-
tain. But during the swarming sea-
son some novice usually writes about
the wonderful fact of having found
three or four, or perhaps half a doz-
en queens in one swarm. On one oc-
casion a man who weighed over 200
pounds ascended to the top of an
apple tree during a hot July day to

hive a small third swarm. He soon
came down in breathless haste to
say that the swarm was all queens;
and in proof of it, he brought two or

three in his closed-up hand.
In the box hive days (See Box

Swarins will land in the strangest places.
The swarm shown here will not be diffi-
cult to hive since it is close to the ground.
An empty hive can be placed on the ground
before this swarm and the bees can be
coaxed toward the entrance with smoke
and lHzht brushing.




2 AFTER SWARMING

Hives) afterswarming was consider-
ed a sort of necassary evil that had
tc be tolerated because it could not
be avoided. But in a well regulated
apiary it should not be allowed.
Many cousider it goond practice to
permit one swarm—the first one—-
after which all others are restrained.
Cutting out all the queen cells but

Mailing and introducing cage.

one may have the effect of prevent-
ing a second swarm. But the pruac-
tice is not here recommended chief-
ly because one cannot be sure that
he destroys all but one cell. If there
are two cells not of the same age,
the occupant of one of them, upon
emerging, is likely to bring out an
afterswarm. As long as there are
young queens to emerge there is
danger of an afterswarm.

Cell cutting* for the prevention of
these little swarms :s a wasie of
time, although some cut out cells to

prevert prime or first swarms. There

are iwo plans, oboth of which are
good:

(1) The wings of all laying queens
in the apiary are clipped. (See How
to Clip a Queen’s Wings, uader
Queens.) As soon as the first swarm
comes forth, and while the bees are
in the air, the queen, if clipped, is
found in front of the entrance of the
old hive. She is caged, and the old
hive is lifted off the old stand, and
an empty one containing frames of
foundation or empty combs is put in
its place. A queen excluding honey
board is then put on top, and on this
are placed the supers taken from the
old hive. The queen in her cage is
placed in front of the entrance, and
the old hive is next carried to an en-
tirely new 1location. In the mean-
time the swarm returns to find the
queen at the old stand, and when the
bees are well started fo running into
the entrance she is released and al-
lowed to go with them. The old or
flying bees left in the old colony,
now on the new location, will go
back to the old stand to strengthen
the swarm. This will so depopulate
the parent colony that there will
hardly be bees enough left to cause

*For description of cells see Brood and
Brood Rearing.

any afterswarmii g, and a surpius of
young queens will have to fight it
out among themselves. The new
queen will be mated in ihe regular
way. In a comparatively short time
the parent colony wili be strong
enough for winter.

(2) The first swarm is allowed to
come forth and while it is in the air

the parent colony is remroved from

its stand and placed a few inches fo
one side, wiili its entrance pcinting
at right angles to its former position.
if the old hive faced the East, it will
now lock toward the North. Anoth-
er hive is placed on the old stand,
filled with frames of wired founda-
tion. The swarm is put in the hive
on the old stand, and at the end of
two days the parent hive is turned
around so that its entrance points
in the same direction as the hive
that now has the swarm. Just as
soon as young queens of the parent
colony are about to emerge, it is car-
ried to a new location during the
middle of the day or when the bees
are flying the thickest. 'This should
be done carefully without disturb-
ing the colony, sc the bees will not
mark the new lccation when leaving
the hive. Usually this is done o

the seventh or eightlr ds7 after the

/

New hive with supers on old stand.
Old hive turncd aside.

prime swarm issues. The result is
that these bees will go back to the
hive having the swarm.

This, like the other method de-
scribed, so depletes the parent hive
that any attempt at afterswarmin
is effectually forestalled. ‘

The only reason for turning the
entrance of the old hive to one side
at first is to prevent any of the bees
from entering it while the swarm is
being hived in the new one, and un-
til the bees of the new swarm be-
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T

O0ld hive set close to rew to be moved
away on seventh day.

come accusiomed to the new order
of things. In making artificial
swarms it is not necessary to turn
the entrance of the old hive away,
for in this case there is less danger
of the bees of the swarm entering
the old hive.

While the second plan gives a larg-
er force of bees to tile «varm, it re-
quires more work than the first one.
It i= the better plan at a home yard
or where one can be present.

AGE OF BEES.—It may be rather
difficult to decide how long a work-
er bee would live if kept from wear-
ing itself out by active labors of the
field. It would certainly be six
months, perhaps a year, but the av-
erage life during the summer time
is not over three months, and per-
haps during the height of the main
bloom nut over four or six weeks.

Under normal conditions, roughly
the first haif of the worker’s life, or
about three weeks, is given over to
hive duties, and the last half to field
work. The exact sequence varies
according to conditions present for
all of the duties within the hive. Al-
though it is commonly accepted that
youn:iger bees function as nurses, the
relative ages at which suth duties as
guarding, carrying out debris, tak-
ing incoming nectar from field bees,
and stowing away pollen have re-
mained unknown till lately. To G.
A. Rosch, who has been working
with Prof. Dr. von Frisch, of Ger-
many, goes credit for throwing more
light on those four duties as well
as furnishing interesting details on
the nursing period. One difficulty

in this field has been that of mark-
ing a sufficient number of bees in
any particular colony so that each
bee could ke recognized individually
throughout its life. This difficulty
was overcome by using the method
mentioned by von Frisch ir: his paper
of 1920 when he first made public
his work on the “cdances” of the
workers. The hive used by Rasch
consisted of several frames so ar-
ranged that cach side of each frame
was exposed to view through glass.
The work covers three years begin-
ning in 1922,

The Duties of Young Bees
Before Flight

In general, Rosch confirms earli-
er work showing that, under normal
conditions, about the first three
weeks are given over to hive duties,
and the remainder of life to field
duties. He found the average dura-
tion of the worker’s life in the busi-
est period of the year to be about
five weeks. The period of hive du-
ties is divided into two parts, the
first of which begins with three days
devoted to cleaning out cells for the
gueen to lay in, and is followed by
about ten days given over to nurs-
ing larvae. The second part of the
period of hive duties, about a week
—if nursing continues until the thir-
teenth day—is a period of varying
hive duties such as guarding, stow-
ing away pollea, carrying out debris,
and the like.

No hard and fast time limits are
given for any duties, since, with the
exception of the first three days an
excess of bees for any one activity
may lead to this excess performing
other duties, and vice versa. For
the first three days, however, the
only work performed by the worker
after cleaning its body on emergence
and getting food from other kees, is
to clean out brood cells. In the
course of the process the cell is lirk-
ed with the tongue, and this appar-
ently leaves an odor since the queen
was observed to pass over all cells
not so treated. Several different
bees or even the same bee may visit
a cell in succession, but no worker
was seen to be the first to clean out
the cell from which she had eraerg-
ed, others usually entering while
she was cleaning herself up. These
young bees were never seen {o gnaw
down any capping lefi or brood
cells. This duty remains for older
bees. During the first two or three
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days young workers were never seen
helping themselves to any food in
the hive. After cleaning cells for a
time they wculd often remain ap-
parently idling on sealed or unseal-
ed brcod. This, together with the
fact that bees of such age appcar un-
able to do anything but clean cells,
is of prime importance, according to
Rosch, because it serves to keep the
brood warm. No other bees could
do it so weil because their duties
take them away from the brood.
One of the most important find-
ings by Rosch, if confirmed, tends to
further clear up the presence of hon-
ey and pollen in the food of worker
larvae after the third day. He pre-
sents data from histological studies
showing that the pharyngeal glands,
which secrete larval food, are not
completely developed until three to
six days after emergence of the
worker, and that by the fifteenth
day their degeneration is under way.
In line with this, ke found bees dur-
ing their first two or three days as
nurses, immediately after serving as
brood cell cleaners, taking both stor-
ed honey and pollen and then feed-
ing larvae which in no case were
more than two days from being seal-
ed in. According to his histological
studies, the glands of such bees
would not be developed sufficiently
to secrete larval food. As a matter
of fact, he states that the younger
larvae were never fed by workers
younger than five days. These old-

er nurses, in addition, gave some,

food to the older larvae.

Orientation flights may begin in
the latter part of the nursing period.
This period itself, says Rosch, may
extend slightly beyond the thirteenth
day in case of lack of nurse bees. On
the other hand, it may be cut short
by a heavy honey flow, since the last
period of hive duties begins by re-
lieving incoming nectar gatherers of
their load and storing it away. Stow-
ing away pollen, which the gather-
ers merely kick off .i- the cells, is
also performed at th.; age. Once
these duties were begun, the brood
was left to others. Longer orienta-
tion flights were observed at this
timie. Since bees so commonly fly
a little distance from the hive with
debris, Rosch holds that they do not
become debris removers until they
have made enough orientation flights
to find their way back to the hive.
Thus he explains why older bees

dispose of cappings from brood cells.
Guarding was found to be one of the
last duties before taking to tha field.
Rosch observed an individual bee on
guard for three successive days. He
did not find any definite sequence in
field duties, nor did he find the first
field trip caused by any ‘‘dance’.
During the summer months the
life of the worker bee is cut short by
the wearing out of its wings, and at
the close of a warm day hundreds of
these heavily-laden, ragged-winged
veterans will be found making their
way into the hives slowly and pziu-
fully as compared with the nimble
and perfect-winged young bees. If
the ground around the apiary is ex-
amined at nightfall, numbers of
these old bees may be seen hopping
about, evidently recognizing their
own inability to be of further use to
the community. The author has re-
peatedly picked them up and placed
them in the entrance, but they usu-
ally seem bent on crawling and hop-
ping off out of the way where they
can die without hindering the teem-
ing rising generation. During the
height of a honey flow workers prob-
ably do not live more than six weeks.
Some new information on this sub-
ject was pesented in 1952 by C. R. Rib-
bands, in a report to the Rothamsted
Experimental Station in England. The
following summary, prepared by the
author, involves a new concept of the

division of labor in a honeybee colony.

Newly emerged bees in a coleny were
individually marked, and their foraging
activities were studied by subsequent ob-
servations at the hive entrance.

A few individuals gathered pollen
throughout their foraging lives; a consider-
able number gathered none at all. Most
bees gathered pollen at sometime, but there
was great diversity in the part of the for-
aging life at which this occurred.

There was considerable variation in the
age at which different bees, emerging on
the same day and living in the same col-
ony commenced foraging; this age ranged
from nine to 39 days. variation was
produced not only by altering the duration
of %e various {hit? du(tiietsi. but also by
omitti some o ese duties.

Sucl!:gvariation' indicates that the divi-
sion of labor is not determined by the age
of the available workers. It is controlled,
instead, by the requirements of the colony.
The ages of bees in the colony play a sub-
sidiary role, in that the duties of any in-
dividual are the resultant of the require-
meutsl of the colony and age of that indi-
vidual.

The reguirements of the colony are de-
termined by its food sugfly. and they are
appreciated by the individual as a conse-

uence of widespread food transmission.

good transmission is therefore the most
primitive and e Mot M ineybes colony:
of communication oneybee .

The duration of foraging life was signifi-
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A ollen-col]ectins honeybee. The loads of
pollen on the hind leg distinguish a pollen
collector from a uectar collector.

cantly shorter in those bees which com-

menced _foraginti at a later date. This re-

sult indicates at senility played a part

in determining the longevity of these bees.
Age of Drones

The age of drores seldom exceeds
four months (Phillips) but varies ac-
cording to the season, the condition
of the colony, whether queenless or
not, or whether the queen, if pres-
ent, is failing in her egg laying.

In the spring and early summer
months, colonies building up for the
honey flow rear drones along with
workers, but of course in fewer num-
bers. The drones will be tolerated
in the hive while the colony is in a
state of prosperity, and as long as
honey is coming in fast enough to
take care of brood rearing, but when
the flow eases up, and especially

when it stops, the rearing of drones
will cease. Young drone brood will
be carried out at the entrance and
the mature drones will be pushed
out to starve.

On the other hand, if the colony
is queenless even though no nectar
is coming in, drones will be allowed
to remain in the hive. Likewise, if
the queen, if present, is failing, the
drone: will be tolerated.

It will be seen that the age of
drones depends on several condi-
tions. The average age, however,
is less than two months. There are
times when the drones may live six
or eight months, but these cases are
rare. (See Drones.)

Age of the Queen

As the queen seldom if ever leaves
the hive except at mating and at
swarming time, one would expect
her to live to a good old age,* and
this she does, despite her arduous
egg laying duties. Some queens die,
seemingly of old age, the second sea-
son, but generally they live through
the second or third season, and they
have been known to lay very well
even during the fourth year. They
are seldom profitable after the sec-
ond year, and the Italians will some-
times have a young queen “helping”’
mother before the beekeeper recog-
nizes the old queen as a failing one.
Many and perhaps most beekeepers
think it profitable to requeen year-
ly. A young queen, as a rule, will
keep a colony more populous than
an old one. A large force of bees in
a honey flow is much more profit-
able than a light force. It pays well
to requeen.

Bibliography: V. C. Milum, Champaign,
Ill. “The Honeybee's Span of Life.” 1930,
1931, Report of the Illinois State Beekeep-
ers' Association, page 94.

*The record according to the Bee World,
London, England, is eight years. Queens
rarely live more than four years.

The Italian Honey Bee (Apis Melifera)

Worker

Drone

Queen
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Alfslifa flowers, above, untripped, below,
t;llg&%—l'hoto courtesy of the University
0 .

* STANOARD

ALFALFA (Medicago sativa L.).
—Alfalfa belongs to the pulse fami-
ly, or Leguminosae, which includes
more than 5900 species.

The culture of the plant has be-
come established in every state in
the Union and every province in
Canada. Its claim to the attention
of beekeepers lies in its extreme im-
portance as a honey plant in the
West and to an increasing extent in
the East. To discuss alfalfa from the
standpoint of the beekeeper, the na-
ture of alfalfa honey shall first be
considered, followed by alfalfa as
bee pasturage.

This family, Leguminosae, is of wide
geographical distribution, occurring in
both temperate and warm climates.
Probably no family is of greater impor-
tance to the beekeeper than this one,
unless it is the Compositae (dandelion,
goldenrods, aster, etc.). The term “leg-
ume” is a popular name applied to
members of the Leguminosae.

Alfalfa as a Honey Plant

Alfalfa is a major crop grown on
nearly 27 million acres in the United
States. Sixty percent of the alfalfa
produced in the United States is grown
in 12 North Central states and New
York. Alfalfa can produce more protein
per acre than any of the other 25 crops
comrnonly grown for forage and grain.
Unfortunately for the beekeeper who
depends upon alfalfa for his honey crop
growers are cutting the legume before
it comes into full flower, which means
three cuttings and even four where the
growing season is long. Earlier and
mcre frequent cutting accounts for a
40 percent greater protein yield so the
practice is not likely to be changed.
Occasionally adverse weather affects
harvesting and gives the honeybees an
opportunity to gather nectar while
cutting is delayed.

Alfalfa is seriously threatened by the
alfalfa weevil and spraying to control
this pest is difficult and expensive for
the grower and often destructive to
bees. Disease and insect resistant
varieties are available but selection of
varieties by the grower must also take
into consideration yield potential and
adaptation to local growing conditions.
Nectar secretion may vary with
varieties.
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Much alfalfa is grown on irrigated
land in the western states, often
providing a steady. high yield of nectar.
Alfalfa is a leading honey plant in
California (Vansell). Alfalfa will tcle-
rate dry weather and will yield nectar
under drouth conditions when other
sources fail.

Pollination

In Circular 125 of the Utah State
Agricultural College we find the fol-
lowing information about the pollina-
tion of aifalfa:

“Alfalfa under most conditions is an
attractive source of nectar and suffers
little from competition with other plants
for visits from nectar collectors. It
iS not an attractive source of pollen,
however, and pollen collectors are apt
to neglect it in favor of better sources.
Consequently, in alfalfa fields nectar
collectors nearly always outnumber
pollen collectors, in some areas by more
than 100 to 1.

“When collecting pollen from alfalfa,
honeybees trip the majority of the flow-
ers they visit and compare favorably in
efficiency with many wild bees. Nectar
collectors, on the the other hand, usual-

ly are able to procure nectar without -

tripping the flowers. This they do by
inseriing their tongues at the side of the
flower between the overlapping parts of
the standard and wing petals. However,
there is some evidence that bees mak-
ing their first visits to alfalfa for nectar
enter flowers directly and trip them,
often getting their face or tongue pinch-
ed by the sexual column of the flower
in the process.

‘“The male and female parts of the
alfalfa flower, although enclosed in a
sheath (keel) and in intimate contact,
are non-functional until released. This
process of releasing the sexual parts
from the keel is known as tripping, and
is essential for pod development. About
one percent of the non-tripped flowers
form pods compared to 50 per cent or
more of the tripped flowers under field
conditions. When tripping does not
occur the flowers usually drop, but
when tripped, pollination and fertiliza-
tion follows.

“While wind, rain, heat, and humid-
ity can bring about tripping, they play
a minor role. With few exceptions wild
bees visit alfalfa for pollen as well as
for nectar. In general, bees more than

three-eighths inch long are more effi-
cient trippers than smaller species and
bees less than one-fourth inch long do
not trip at all.”

Alfalfa seed yields as affected by vari-
ous levels, Newton (1948) and

Logan (1949)
Bees per Seed ylelds
sq. yd.
Levels of bees 1948 1949 1948 1949
No bees 0 e 14 ...
Natural 22 4.3 198 666
Bees confned 49 136 321 1,018
Alfalfa Honey

Most alfalfa honey has a pleasing,
slightly minty taste. The best alfal-
fa honey, thick, rich, and delicious,
has proved a favorite with the pub-
lic where the honey can be eaten be-
fore granulation commences. Al-
though difficult to handle on that
account, dealers hesitate to discard
so well favored an article. It some-
times runs 12 pounds or slightly
over to the gallon in the arid states
of the West, while other honeys sel-
dom reach 12 pounds. (See Honey,
Specific Gravity of.)

A marked characteristic of alfal-
fa honey is its tendency te granulate,
especially that from certain locali-
ties. In examining a given lot of al-
falfa honey it is impossible to say
when granulation will be likely to
set in. If kept in a warm room some
alfalfa honey will continue liquid
for an entire season, but on the oth-
er hand it may be solid in a very
few weeks. When granulated it is
fine and creamy, hence it is often
retailed in the solid form in tin and
glass. (See Honey, Granulation of.)

In tests conducted by the Bureau
of Chemistry, Washington, D. C., al-
falfa samples shown to be purer than
the others—that is freer from other
honeys—granulated solid. The state-
ment has been made that pure alfal-
fa honey will scarcely granulate at
all, and that when it solidifies early
it is mixed with honey from wild
flowers. However, in view of the
uniform granulation of samples of
known purity tested by the govern-
ment, this statement is apparently
not generally true.

ALGAROBA.—See Mesquite.

ALSIKE CLOVER.—See Clover.

AMATEUR BEEKEEPING. —See
Beginning with Bees.
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ANATOMY OF THE BEE.—

The student of bee culture should know
something about the anatomy of the hon-
ey bee in order that he may be able to bet-
ter understand the domestic economy of
the honey bee, or in other words, how it
keeps house, why it does this, and how it
does it.

In this highly complicated subject it is
perhaps better to e a8 p
mtement that will serve to clarify that
which is to follow. The general text will
be in non-technical some that
the average reader will be able t6 under-
stand, while the more technical matter,
with the accomp scientific terms,
will be placed in the legends beneath the

The material here is condens-
ed from e book “The Anatomy and Phy-
siology of the Honey Bee" by Snodgrass,
%rmeer with h the Bureau of Entomology.

n, L

It will be noted that, while there are
ities between the structure of a
honey bee and the highly organized hu-
man bheing, there are some marked differ-
ences. In the case of the bee, as with all
insects, the skeleton isto otxinl the outside,
uerving as a protection e softer parts
within. In the case of man and all mam-
mals, the skeleton is on the inside, cover—
ed by the softer parts. In ebee
heart is aerated by havlng the 1 ?or
ﬁon or tracheal extended clear
h the whole structure of its body
(See 1 where the sacs are shown) In
the case of the human being, the lung por-
tion is contined to the upger part of the
body where the aerated and
at::\ped me heart throughout the en-
, Including the arms, legs,
and feet. In the bee we find the honey
stomach and the stcmach mouth which atre
not found in an¥ of the vertebrates. 'rhe
honey stomach is to hold the nectar or
honey and the true stomach serves the pur-
pose of a like organ in the human body. It
should be noted cularly that between
the two stoma there is a stomach
mouth that has the function of allowing
some oi the nectar to go into the stomach
and at the same time to strain out
ticles of pollen that should not go beow
We Hke find the, sting, a or-
ganized weapon of offense and defense,
and mouth varts that are different from
ve find in any animal or human
being. e jaws work aidewise or at right
angles {0 the length of the bee, while in
man, although the jaws are placed in the
head the same as in the bee, they work up
and down. The tongue of the beé is a
highly complicated organ, couaisting of
two portions: one, the to e proper, to
suck up the smaller particles in the bot-
tom of the flowers, and the other. a com-
bination of the mouth parts folded up so
that the coarser parts of the food can be
drawn into the honeysac.

The senses of smell and ssibly hear-
ing reside in the feelers—the two little
e:lg stickinfh out from the head-—tech-
e antennae. Without these
the bee can neither hear nor smell. In
the insect, the body is divided into three
s, hence the name Insecta, meaning
terally cut into parts. No such division
occurs in man.

It is hoped that this
ment will make' it easy go through the
description now given the greatest
authority on the anatomy of the honey bee
in all the world—E. R. Root.

state-

The three parts of the bedy of the
bee are well separated by constric-
tions. The head carries the eyes,
antennae, or feelers, and mouth
parts; the thorax, the wings, and
legs; and the abdomen, the wax
glands, and sting.

The Head

The head is flattened and triangu-
lar, being widest crosswise through
the upper corners, which are cap-
ped by the large compound eyes. It
carries the antennae, or feelers, on
the middle of the face (Fig. 2); the
large compound eyes, the three
small simple eyes at the top of the
face (more fully explained under
Eyes of Bees), and the mouth parts
at the bottom of the face. Each
feeler consists of a long joint and a
series of small ones hanging down-
ward. The feelers are very sensi-
tive to touch, and contain the or-
gans of smell. At the lower edge
of the face is a loose flap (Fig. 2)
forming an upper lip called the lab-
rum. On its under surface is a small
soft lobe on which are located the
organs of taste. At the sides of the
labrum are the two heavy jaws
(Fig. 2) which work sidewise. In
the worker they are spoon-shaped
at the ends but sharp pointed and
toothed in the queen and drone
Those of the queen are largest; those
of the drone smallest. Behind the
jaws is a bunch of long appendages,
usually folded back beneath the
head, which together constitute the
tongue.

The Tongue

When the bee wishes to suck up
any liquid, especially a thick liquid
like honey or syrup, provided in
considerable quantity, the terminal

lobes of the labium and maxillae

are pressed close together so as to
make a tube between them. The
food is then taken into the mouth by
a sucking action of the pharynx,
produced by its muscles.

A more delicate apparatus is
probably necessary however, for
sucking up minute drops of nectar
from the bottom of a flower. Such
a structure is provided within the
glossa, or tongue proper. This or-
gan (Fig. 3. D, Gls) ordinarily call-
the “tongue’”, is terminated by a
delicate, sensitive, spoonlike lobe
known as the labella (Fig. 3, A, B,
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From Bulletin No. 18, “The Anatomy of the Honeybee”, by Snodgrass, Department of
Agriculture, Washington, D.C.

Fig. 1.—Longitudinal median, vertical section of worker, exposing body cavity (BC}

in the right side, with aliientary canal (Fig. 6) removetk but showing tracheal system

orsal diaphragm (DDph), ven-

- - tral diaphragm (VDph). and nervous sy.tem (OpL, 1Gng-7Gng}. AG, aouria; Ant, antenna;

BC, body cavity; DDph; dorsal diaphragm; Gng, ganglion; 1Gng, fivst ahd second
thoracie ganglia: 3Gng-21Gng, abdominal ganglia; Ht, heart; lilt-nlt, chambers of heart;
1, convolutions of sorta; L, leg; L1, L2, L3, prothoracic; mesothoracic, and metathoracic
legs; Lm, labrum; LTra, trachea of leg; Md, mandible; Nv, nerve (of leg); O, ocelli; OpL,
optic lobe of brain; Ost, ostium (aperture of heart); S, sternum; IIS-VIIS, second to sev-
enth abdominal sterna; Sct2, scutellum of mesothorax; Stn, sting; Tra, trachea; Tra8c (1-
10), tracheal air-sacs; T, tergum; IT, propodeum; or first abdominal tergum; VIIT, seventh
abdominal tergum; VDph, ventral tergum; Vx, vertex.

From Bulletin No. 18, “The Anatomy of the Honeybee”, by Snodgrass, Department of
Agriculture, Washington, D.C.

Fig. 2.—Head of worker with parts of proboscis cut off a short distance from their
bases. . A, anterior; B, posterior; a, clypeal sauture; Ant, antenna; b, pit in clypeal suture
'marking anterior end of internal bar of head; c, pit on occipital surface of head, marking
posterior end of internal bar; Cd, cardo; Clp, clypeus; E, compound eye; For, foramen
magnum; Ft, front; Ge, gena; Gls, Glossa, or “tongue”; k, ventral groove of glossa; Lb,
lablum; LbPlp, lahial palpus; Lm, labrum; Md, mandikle; Mt, mentum; Mth, mouth; Mx,
terminal blade of maxilla; MxPlp, maxillary palpus; 0, ocelli; Oc, occiput; Pge, postgena;
Pgl, paraglossa; Prb, base of proboscis: PrbFs, fossa of proboscis; Smt, submentum; 8t,

stipes; ten, small bar of tentorium arching over férainen magnum; VX, vertex.
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and D, Lbl) and has a groove (k)
running along its entire length on
the ventral side. Within the glossa
this groove extends into a double-
barrel tube (Fig. 3, E, Lum).

A flexible chitinous rod (r) lies
along the back wall of this channel
which is itself provided with a still
finer groove (1) along its ventral
surface. Thus the very smallest
quantity of nectar may find a chan-
nel suited to its bulk through which
it may run up to the base of the
glossa by capillary atiraction. But
since the glossal channels are ven-
tral the nectar must be transferred
to the dorsal side of the labium by
means of the paraglossae, the two
soft lcbes (Fig. 3, D and F, Pgl).

The Wings

The thorax or middle portion of
an insect carries the wings and the
legs. The two wings of the bee on
each side are united to each other
by a series of minute hooks so that
they work together, and the four
wings are thus converted into two.
Each wing is hinged at its base to
the back, and pivoted from below
upon a small knob on the side wall
of the thorax. The up-and-down
motion of the wings is produced,
not by muscles attached to their
bases, but by two sets of enormous
muscles, one vertical and the other
horizontal, attached to the walls of
the thorax, whose contractions ele-
vate and depress the back plates of
the thorax.

The Legs

The legs of the bee, in connection
with pollen collecting and pollen
carrying, are described by Casteel
under the head of Pollen. Their
especial characters, such as the an-
tennae cleaners on the first pollen
basket and brushes on the last, are
illustrated in Fig. 4. On the end of
the legs is a pair of terminal claws,
by means of which the bee clings to
rough objects, while between the
claws is a sticky pad which is
brought into play when the bee
alights on or walks over any smooth
surface like glass.

The Abdomen
The abdomen of the bee has no
appendages corresponding to those
of the head and thorax, but it bears
two important organs, viz., the wax

glands and the sting. The wax
glands are simply especially devel-
oped cells of the skin on the under
surfaces of the last four visible ab-
dominal segments of the worker.
There are only six segments visible
in the apparent abdomen. The wax
glands occur, therefore, on sey-
ments four to seven inclusive. The
wax secreted by the glands is dis-
charged through minute pores in the
under side of each segment, and ac-
cumulates in the form of a little
scale in the pocket above the under-
lapping ventral plate ot the segment
next in front.

The Sting

The sting (see Stings) is such a
complicated organ that it is difficult
to describe it clearly in a few words.
Fundamentally it consists of three
slender, closely connected pieces
forming the sharp piercing organ
that projects from the tip of the ab-
domen (Fig. 1), and of two soft fin-
ger-like lobes, sometimes also visi-
ble, all of which arise from three
pairs of plates belonging to the
eighth and ninth segments of the
abdomen, out which are concealed
within the seventh segment. (See
Fig. 5 page 13.)

The Alimentary Canal

The allmentary canal (Fig. 6) con-
sists of a itube extending through
the entire body and coiled some-
what in the abdomen. The {first part
above the mouth in the head is wid-
ened to.form the pharynx. Then
follows the long slender tube, or
technically the o=sophagus, running
clear through the thorax and into
the front of the abdomen, where
it enlarges into a thin-walled bag,
called in general the crop, but
which is known as the honey sac
in the bee. Back of the sac is a
short narrow bag which is follow-
ed by the stomach proper. Then
comes the slender small intes-
tine with a circle of slender tubes.
Finally, forming the terminal part
of the alimentary canal, is the large
intestine, or rectum, consisting of an
enormous sac, varying in size ac-
cording to its contents, but often oc-
cupying a large part of the abdomi-
nal cavity.

The Honey Sac

The honey sac in the worker is of
special interest because the nectar
gathered from the flowers is held in
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it instezad of being swallowed on
down into the stomach. From the
honey sac the nectar is regurgitated
into the cells of the comb, or given
up first to another bee. The upper
end of the true stomach sticks up
into the lower end of the honey sac
as a small cone with an X-shaped

valve in its summit. This opening
is called the stomach mouth. Its
four lips are very active, and take
whatever food the true stomach re-
quires from the honey sac, for it
must all go into the latter first,
while at the same time it affords
the bees a means of retaining nectar

H

From Bulletin No. 18, “The Anatomy of the Honeybee”, by Snodgrass, Department of
Agriculture, Washington, D.C.

Fig. 3.—Details of mouth parts of worker. A, tip of glossa, ventral; B, tip of glossa,
dorsal; C, piece of glossal rod (r) showing ventral groove (1) with parts of wall (q) of
glossal channel attached; D, parts of proboscis (maxilla and labium) flattened out in ven-
tral view; E, cross section of glossa showing its channel (Lum) open below along the
groove (k) the internal rod (r) in roof of channel, and its groove (1); F, distal end of
mentum (Mt) dorsal, showing epening of salivary duct (SalDo) on base of ligula; G, lateral
view of left half of proboscis; H, glossa (Gls) with its rod (r) partly torn away, showing
retractor muscles (2RMcl) attached to its base; Cd, cardo; Hr, long stiff hairs near tip os
glossa; k, ventral groove of glossa, 1, ventral groove of glossal rod; Lbl, labella; LbPhilp,
lagial palpus; Lg, ligula; Lr, lorum; Lum, channel in glossa; Mt, mentum; Mx, terminal
blade of maxilla; MxPlp, maxillary palpus; n, basal process in glossal rod: o, ventral plate
of ligula, carrying base of glossal rod;; p, dorsal plates of mentum; Pgl, paraglossa; PIg
palpiger; q, inner wall of glossal channel; r, rod of glossa; 2RMcl, retractor muscle of

glossal rod; 8alDO, opening of salivary duct; Smt, sabmentum; St, stipes.
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From Bulletin No. 18, “The Anatomy of the Honeybee”, by Snodgrass, Department of
Agriculture, Washington, D.C.

Fig 4.—Details of legs. A, front leg of worker, showing position of antenna cleaner
(dd and ee); B, end of tibia of front leg showing spine (ee) of antenna cleaner; C, antenna
cleaner, more enlarged; D, middle leg of worker; E, hind leg of queen; F, hind leg of
worker, showing pollen basket (Cbh) on outer surface of tibia; G, inner view of basal
Joint of hina tarsus of worker, showing the brush of pollen gathering hairs; H, hind leg
of drone; Cb, corbiculum, or pollen basket; Cla, claws; Cx, coxa: dd, notch of antenna
cleaner on basal joint of first tarsus; ee, spine of antenna clezner on distal end of tibia;
Emp, empodium, sticky pad between the claws for walking on smooth surfaces: F, femur;

ff, “wax sheaxs”; Tar, tarsus; 17ar, first ‘oiut of tarsus; Tb, tibia.
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or honey in the honey stomach.

The natural food of bees consists
of pollen, nectar, and honey. The
first contains the nitrogen of their
diet, and the other two the hydro-
gen, carbon, and oxygen.

Royal Jelly

The salivary glands, located in
the back part of the head and in
the front part of the thorax open
upon the upper part of the labium
(Fig. 3, F, SalDo). The saliva can
thus affect the liquid food before
the latter enters the mouth, or it can
be allowed to run down the tongue
upon hard sugar in order to dissolve
it, for the latter is eaten with the
tongue, not with the mandibles.
(See Brood and Brood Rearing, Lar-
val Food.)

The Blood Stream

The circulatory system is very
simple, consisting of a delicate tubu-
lar pulsating heart (Fig. 1, Ht) in
the upper part of the abdomen, of a
single long blood vessel, the aorta
(Ao) extending forward from the
heart through the thorax into the
head, stretching across the back and
under side of the abdomen, but
leaving wide openings along their
sides between the points of attach-
ment. The heart consists of four
consecutive chambers (1ht - 4ht),
which are merely swellings of the
tube, each having a vertical slit or
ostium (Ost) opening into each side.

The Breathing Apparatus
The respiratory system is very
highly developed in the bee, con-

sisting (Fig. 1) of large air sacs
(TraSe 1-10) in the head, thorax,
and abdomen, and of tubes called

‘tracheae given off from them (Tra,

LTra). Fig. 1 shows principally the
parts in only the right side of the
body. In the abdomen a large sac
(10) lies on each side connected
with the exterior by short tubes
opening on the sides of the first sev-
en segments. Three other pairs of
such openings occur in the thorax.
Thus there are in 2all ten pairs of
breathing apertures, and they are
called the spiracles. None occurs
on the head. The tracheal tubes
given off from the air sacs branch
minutely to all parts of the body and
penetrate into most of the tissues.
Hence oxygen is carried directly to
the cells that use it, and the blood
of insects is thus relieved of the
work of distributing it—one of its
principal functions in veriebrate an-
imals. The respiratory movements
are produced by muscles of the ab-
domen.

The Nervous System

The rervous system consists of a
series of small masses of nerve tis-
sue called ganglia, lying along the
median ventral line of the body cav-
ity (Fig. 1, 1Gng-7Gng), the two of
the thorax being much larger than
those of the abdomen. Each two
are connected by a pair of cords
Nerves are given off from these
ganglia to the various organs and
parts of the body, and to the legs
and wings. In the head there are
two ganglionic masses. One is call.

From Bulletin No. 18, “The Anatomy of the Honeybee”, by Snodgrass, Department of
Agriculture, Washington, D.C.

Fig. 5.~—Left side of sting .nd its accessory plates, with alkaline gland (BG1) and base

of polson sac (PsnSc) attached. Bgl, alkaline poison gland; Lct, lIancet; Ob, oblong plate;

PsnSc, base of poison sac holding secretion from acid gland (See Fig. 8); Qd, quadrate

plate; IXS, median part of ninth abdominal sternum; ShA, arm of sheal

th: ShB, bulb of

sheath; ShS, shaft of sheath; £tnPlp, palpus of sting; Tri, trilangular plate.
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From Bulletin No. 18, “The Anatomy of the Honevbee”, by Snodgrass, Department of
Agriculture, Washington, D.C.

Fig. 6.—Alimentary canal and salivary glands of worker, dorsal. Dct, salivary duct;
1Gl, pharyngeal glands of head (supracerebral glands); 2Gl, salivary glands of head (post-
cerebral glands); 3Gl, salivary glands of the thorax; HS, honey stomach; 11, reservoir of
thoracic salivary gland; Mal, Malpighian tubules; OE, oesophagus; Phy, pharynx; Pvent,
proventriculus; Rect, rectum; Rgl, rectal glands; SInt, small intestine; Vent, ventriculus.
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From Bulletin No. 18, “The Anatomy of the Honeyhee”, by Snodgrass, Department of
Agriculture, Washington, D.C.
Fig. 1.-—A, reproductive organs of drone, dorsal; B, inner view of dorsal wall of pe-
nis; C, group of spermatozoa; D, terminal segments of drone, lateral, showing penis (Pen)
protruded; E, lateral view of penis and ejaculatory duct (EjD}; AcGl, accessory
mucus gland; B, bulb of penis; 1CIsp, 2 Clsp, clasping orgzns of ninth abdominal sternum;
Pen, penis; PenB, bulb of penis; VIIS-IXS, seventh to ninta abdominal sterna; ss, gelatin-
ous mass of inner wall of bulb of penis; VIIT-VIIIT, seventh and eighth abdominal terga;
tt, dorsal plates of bulb of penis; Tes, testis; uu, fimbriated lobe at base of bulb of penis;
vv, ladder-like plates of penis; VDef, vas Jeferens; Ves, seminal vesicle, ww, xx, dorsal
and ventral plates in wall of penis; yy, terminal chamber of penis through which the
rest is everted; zz, copulatory pouches of penis.
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From Bulletin No. 18, “The Anatomy of the Honeybee”, by Snodgrass, Department of
Agriculture, Washington, D.C.

Fig. 8.—Reproductive organs of queen, dorsal. together with sting, its muscles,
glands, and poison sac. AG), acid glands of sting; AGID, duct of acid glands; BCpx, bursa
copulatrix; BGl, alkaline gland of sting; Ov, ovaries; ov, ovarioles; OvD, oviduct; PsnSc,
poison sac; IXS, median part of ninth abdominal sternum; Spm, sac of spermatheca;

§PmGl, spermathecal gland; Stn, sting; StnPlpus, palpus of sting; Vag, vagina.
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ed the brain (OpL), and is situated
above the oesophagus, where it
gives off nerves to the eyes, the an-
tenna, the front, and the labrum.
The other, called the suboesophageal
ganglion, lies in the lower part of
the head, and innervates the mouth
parts, while it is connected with
both brain and the first thoracic
ganglion.

The Reproductive System

The reproductive system consists
of those organs that produce the
spermatozoa in the male and the
eggs in the female and their acces-
sory parts, the same as in all inseets
and animals.

During copulation which takes
place in the air, the drone eiects the
spermatozoa in the upper end of the
vagina of the queen. The spermato-
zoa consists of minute vibratory
threads (Fig. 7, C), which probably
by their own motion make their
way up through a small tube
opening into the dorsal wall of the
vagina, and so reach a globular sac
(Fig. 8, Spm) called the sperma-
theca. Here they are held during
the rest of the lifetime of the queen.
to be extruded in small bundles of
less than a hundred sperms each,
according to Nachsheim, upon the
eggs passing out of the vagina. Thus
are the female eggs fertilized, and
the drone eggs developed without
the addition of the male element

This whole subject of the anatomy
of insects and particularly of hon-
eybees is treated much more in de-
tail in a later work by Snodgrass,
entitled “The Skeleto-Muscular Me-
chanisms of the Honey Bee”, in 19-
42, Smithsonian Miscellaneous Col-
lections, Volume 103, No. 2, pub-
lished by the Smithsonian Institute,
Washington, D.C.

No changes in the brief here pre-
sented are indicated in the Ilater
technical work which is too techni-
cal for the average reader who is
not an entomologist.

ANCIENT BEEKEEPING*

15000 B.C. is the oldest record that
we have on beekeeping. It is a paint-
ing of the Magdalenian period (Paleo-
lithic Era) found on a rock of the
“Cuevas de La Arana” in Valencia,
Spain. The painting shows two men
climbing up long ropes, probably woven
* by George P. Georghiou, University of

California. Dept. of Entomology, River-
side, California.
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of sedge-grass, to a small natural hole
in a cliff, evidently intended to repre-
sent the dwelling of a swarm of bees.
One of the men is shown taking the
honeycomb out of the hole and placing
it in a basket. Bees are shown flying
around.

3000 B.C.—Written records indicate
that migratory beekeeping up and down
the Nile River in Ancient Egypt was a
common practice. Since the season in
upper Egypt was earlier than in lower
Egypt, beekeepers took their bees u
the Nile after the honey was harvested.
The hives were placed on rafts from
which the bees flew to gather honey.
Then the rafts were moved farther
down the Nile to a point where there
were more flowers.

From the First Dynasty of Pharachs
(3200-2780 B.C.) until the Roman peri-
od, the titles of the kings of Egypt were
always associated with the sign of the
bee. The cartouche containing the
name of the king is preceded by a bee.
Tombs of the First Dynasty bear the
sign of the bee. It is evident that the
Egyptians held the bee in honor.

2050-1950 B.C. to ....—In Assyr-
ia, during and following the period of
Sargon I, the bodies of the dead were
smeared with wax and buried in Lioney.

1580-1350 B.C.—A wall painting of
the 18th Dynasty in Thebes, Egypt,
shows a man carrying honeycombs and
grapes, and bees hovering over the
combs. The striping and coloring of
these bees is identical to the Egyptian
bee of today.

986-933 B.C.—King Solomon speaks
of honey and the honeycombs in many
passages. “My son, eat thou honey, be-
cause it is good; and the honeycomb
which is sweet to thy taste”. (Proverbs
24:13).

750 B.C.—The Greeks were well
versed in beekeeping as early as this
period, with bars in their hives and
regulations in regard to overstocking.

640-599 B.C.—Solon (Athenian Law-
giver). One of his laws provides that
no new apiaries should be established
within a distance of 300 yards from
previously established apiaries.

460-370 B. C.—Democritus (Greek
philosopher), as well as other Greek
writers before Aristotle, make mention
of the generation of bees from oxen.
Democritus gives instructions on how
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to obtain bees in such a way. This be-
lief has persisted for several hundred
years, and appeared for the last time in
1842 A.D., when it was stated that
a certain Carey had successfully per-
formed the miracle in Cornwall, Eng-
land.

Democritus’ instructions are here pre-
sented in some detail:

“Kill an ox and confine it in a one-
room building, closing with clay every
opening. Then open the building on
the 32nd day and you will find it full of
bees, crowded in clusters on each other,
and the horns and the bones and the
hafir and nothing else of the bullock
left.

“They say indeed that the ‘kings’ are
produced from the brain, but the other
bees from flesh. Kings are also produc-
ed from spinal marrow. But those that
are produced from the brain are superi-
or to the others in size and beauty and
in strength.

“But the first change and transfor-
mation of the flesh into living creatures,
and as it were a conception of birth,
you will thus know: for when the build-
ing is opened, you will see things small
and white in appearance and like one
another and not perfect, not yet such
as may be called living animals, in great
number about the bullock, all indeed
motionless. But gradually you may then
see the form of the wings with their
divisions, and the bees assuming their
proper co'or and seated around their
king, and flying, but to a small distance
and with tremulous wings on account of
their members.”

400 B.C.—Xenophon (Greek Histor-
ian), describes the activities of the
queen comparing her work with that of
a housewife:

“While she stays in the hive, she does
not allow the bees to get lazy, but sends
out those who have to work outside,
obscrves what they bring in, takes it
and stores it until it can be used. When
the time comes she divides it fairly well
to each one. Further she supervises the
building of the combs in the hive and
she sees to it that they are constructed
well and pretty and that the brood is
reared in an orderly way.” Thus Xeno-
phon considers the queen as the guiding
brain of the hive.

Xenophon in the 4th book of Ana-
basis, gives the earliest account on rec-

ord of honey causing sickness to man.
The ancients believed that this honey
was gathered from a species of rhodo-
dendron, probably R. pontica. (See
1784 A.D. in a later issue.)

400 B.C.—Aristophanes (Greek) said
that beeswax is good for many purpos-
es, among which are metal protection,
modeling, writing tablets, and for seal-
ing love letters.

384-322 B.C.—Aristotle (Greek) was
the first to deal with the bees in a scien-
tific way. He did not accept anything
without putting it to test. His writings
contain an immense quantity of accu-
rate observations on bees. However, he
had limitations due to the fact that the
hives he used had no movable frames
(only top bars) and therefore he was
compelled to remove from the hive per-
manently each comb that he examined.
Because of this handicap he was unable
to examine certain phases of the life of
the bees.

He begins the life history of the bee
by remarking that after the cells have
been constructed, the larvae are placed
in them. This is the earliest stage of
which he speaks, from his own obser-
vation. He describes with great accu-
racy the growth of the larvae into an
adult bee.

In the “Generatione Animalium”,
however, he concludes that the rulers
generate rulers, and the workers gener-
ate drones and the drones do not re-
produce. Therefore, Aristotle was the
first to drop the idea of the generation
of bees from oxen. In regard to the
“rulers” he stated that there is always
more than one in the hive, and that the
hive goes to ruins if the rulers are too
many or too few. However, he states
correctly, that the rulers are connected
with the production of brood.

Aristotle also mentions that some
beekeepers use what we might call
“primitive drone traps” made of a net
which keeps the drones out, but allows
the little bees to pass through. He states
that the honey is carried in the honey
stomach of the bees, and that pollen
(beebread) is carried on the legs of the
workers. He does not understand the
origin of wax and states that it is car-
ried in the hive on the legs of the work-
ers. He mentions “foulbrood” and sev-
eral other enemies of bees, including
toads, swallows, frogs, wasps, etc.
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Aristotle was the first to notice that
honeybees do not visit flowers of dif-
ferent kinds on one flight, but remain
constant to one specie. His works ie-

~ mained the basic source of information

until after the Middle Ages.

372-287 B.C.—Theophrastus (Greek)
wrote mostly on plants, but he refers
to beekeeping in several places in his
works. Although he knew that nectar
is connected in some way with flowers,
he still mentions the old belief that nec-
tar is spontaneously generated from the
air and from reeds.

116-27 B.C.—Varro (Roman scholar
and author). He mentions a certain
Seius, who leased his hives at a yearly
rent of 5000 pounds of honey, and an-

3 other successful beekeeper named Ve-

lanius whom he knew in Spain. He
inherited half an acre of land, on which
he made a garden and used the rest
planted with thyme, cytins, and apias-
trum, as an apiary. He was successful
and cleared on the average 10,000 ses-
terces a year ($320).

Varro gives a long list of the materi-
als of which hives are made, including
those made of osiers and round in shape
(perhaps skeps), those made of wood
and bark, those made of hollow trees, of
earthen-ware, and last of ali those made
of reeds. The last named are to be
3 x 1" x 1, narrower in the middle
thanat the ends, and capable of con-
traction and enlargement, by pushing
in and drawing out the ends.

He mentions that spring diarrhea is
said to be due to feeding on almond and
cornel flowers, and for a cure, urine is
given them to drink. Wax is still

thought to be collected from flowers.
It is believed that Virgil (70-19 B.C.)
copied largely from Varro.

From Varro’s writing it is evident
that beekeeping was an established
commercial practice in several countries
bordering the Mediterranean sea.

100 B.C.—In Roman Law, bees
which were not enclosed in a hive,
were legally considered masterless.
“Bees are wild by nature. Therefore,
bees that swarm upon your tree, until
you have hived them are no more con-
sidered to be your property than the
birds which build their nests on your
tree; so if anyone else hives them, he
becomes their owner”.

70-19 B.C.—Virgil (Roman poet).
His poems are characterized by a deep
love and admiraiion toward bees. He
refers to bees on about 16 occasions,
in Eclogues, Georgics, and Aeneid. He
is both a beekeeper and a poet. He gives
a lot of realistic information and in-
structions about bees, but he lacks the
scientific method of Aristotle. He con-
siders thyme to be the best honey.

Virgil recommends clipping the wings
of the ruler to check the issue of
swarms. He speaks about shade and
wind protection. He also states that the
noise of cymbals is to be used to make
the swarms settle. This belief has per-
sisted in many countries until today. He
states that bees gather their young from
leaves and sweet plants, a statement
which Pliny later copied. (See Pliny,
62-113 A.D.)

60 A.D.—Columella (Roman prac-
tical writer on agriculture). He also
wrote on bees. When we move from
Virgil to the later authors, we notice
an important change. We no longer
find the affection for bees so charac-
teristic of Virgil. Instead we meet the
commercial side of the business. The
writers set out to tell the beekeeper
what will be required in his apiary,
and what he should do each season.

62-113 A.D.—Pliny (Roman author).
His books contain a great deal of infor-
mation on beekeeping, but no critical
analysis and no systematic arrangement.
He repeats what the previous authors
have written, and includes most of the
old superstitions, as for example, the
genesis of new stocks from dead oxen,
the gathering of larvae by the bees from
the flowers, etc.
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800-900 A.D.—Bees were probably
brought to America by the Irish and
Norwegians who established posts in
America between 800 and 900 A. D.
They pushed southward as far as Nar-
ragansett Bay, where they not only es-
tablished a colony, but a mission as
well. Since honey was practically the
only sweet of the ancients and beeswax
an imported item, in the Catholic
church, it is probablc that they brought

with them the honeybee.

950 A.D.—By order of the Emperor
Constantine VII of Byzantium, the ser-
ies of books named “Geoponica” was
written, which is an encyclopedia of the
available information to that time. It
contains considerable information on
beekeeping.

1448-1482 A.D.—During the reign
of the Inca Tupac Yupanqui, he con-
quered some sylvan savages who were
so poor that the only tribute they could
offer to pay was one of macaws, mon-
keys, honey, and beeswax (probably
noi honeybees). This is the first refer-
ence available on bees in the New

World. Honeybees are not natives of
the American continent. Since Colum-
bus landed in America in 1492, it is
supposed that bees were brought here
earlier. (See 800-900 A.D.)

1568 A.D—Nickel Jacobs (Ger-
many) in his book published 1568,
recommends a treatment for American
foulbrood (die foule brut) similar to
the one used until recenily: “First cut
out all the honey and combs, keep the
bees locked in for three days and starve
them. Afterwards take a new hive and
put it in the same place where the sick
one was standing. Take the sick bees
and put them in the new one. Give
them new honey and they will im-
prove”.

1590 AD.—J. and Z. Janssen
(Holland) invented the miscroscope,
enabling man to examine structures so
far invisible to the unaided eye.

1590 A.D.—Bar - hives and movable
combs are referred to in a book on bees
published in Italian by Giovanni
Rucellai.

Honey becomes a lethal weapon. In the far distant past, when Pompey and his cohorts

(about 1000 men) were traveling through the mountains, Heptakometes, an enemy of

Pompey, placed poisonous honey aiong the route. When the soldiers of Pompey ate the
honey they became senseless. Just at that time they were ambushed and killed,
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1609 A.D.—According to Lang-
stroth, it was an English beekeeper,
Butler, who wrote the “Feminine Mon-
archie” who was the first among bee
writers to affirm in 1609 that the
“Kingbee” was really a queen, because
he had seen her deposit eggs.

1652 A.D.—Mewe (Great Britain)
constructed hives of wood, with mov-
| able top bars.

1670 A.D.—Swammerdam (Holland)
was the first to ascertain the sex of the
queenbee by dissection. However, he
did not understand the act of fertiliza-
tion of the queen. He supposed that
queens were fertilized by a seminal
exhalation of ‘‘odoriferous effluvia” to
produce which required a large aum-
ber of drones.

1679 A.D.—Moses Rusden {Eng-
land), who was Bee Master to King
Charles II in his “Further Discovery
of Beecs” stiil beiieved that the worker
bees gathered from flowers “the actual
corporal substance of the young bees”.

1683 A.D—John Houghton (Eng-
land) invented a movable-frame hive
but his bee spaces were too wide. The
frames soon would become immovable.

1683-1757 A.D.—Reaumur (France)
was the first to report experiments of
confining a queen and drone together
in a glass dish, for mating. This was
natural because at that time there was
an opinion that the queen mates in the
hive.

1684 A.D.—Martin John discovered
that with the point of a needle he
could pick scales of real beeswax from
the abdomen of a bee working at comb-
building. He was the first tc notice
that wax is a product of the body of
the bee. (See 1792.)

1711 A.D.—Maraldi (France) invent-
ed a single-comb observation hive hav-
ing glass sides.

1739 A.D—Sweet clover was first
noticed in America, in the State of
Virginia, where it was introduced from
Europe. It soon became the most im-
portant honey plant and came to be
considered as “The Bee Plant”.

1740 A.D.—First mention about the
parasite Braula coeca on bees. (Name
given by Nitzsch in 1818.) Braula
coeca belongs to the Pupipara which is
a group of parasitic Diptera (flies),
some of which have lost their wings.

The larvae burrow into the combs just
under the cappings while the adults
can be seen on the back of the queen
bees and sometimes the workers, feed-
ing on nectar that exudes from their
mouth.

1758 A.D.—Carolus Linnaeus pub-
lished the 10th Edition of Systema
Naturae. In this he used for the first
time the hinominal system of nomen-
clature. The honeybee was named
Apis mellifera.

1771 A.D.—Janscha (Austria), the
royal beekeeper of Maria Theresa,
solved the mystery of the mating of
the queen, by his discovery that the
mating occurs away from the hives.

1787 A.D.—Huber (Switzerland)
noted the flight of virgin queens and
their return to the hive with evidences
of mating.

1788 A. D.—Huber first reported
that he observed two queens that mated
twice.

1788 A.D.—Emst Spilzner (Germa-
ny) observed that when a worker hon-
eybee returned to the hive with a load
of nectar, it performed certain move-
ments, which are now known as the
dances of the bees.

1789 AD—Huber demonstrated
that queens mate outside of the hive
in the air. (See 1771.)

1789 A.D.—Huber invented the Hu-
ber hive.

1790 A.D.—Della Rocca (Italian) in
his book on bees, mentions bar hives
as in vogue in the Islands of the Greek
Archipelago, where he lived for many
years.

1791 A.D.—Huber tried unsuccess-
fully to “fecundate” a virgin queen
artificially by introducing within the
vagina, at the end of a hair pencil, a
little of the prolific liquid of the male.

1792 A.D—John Hunter drew
attention to the wax glands by which
the scales are produced.

John Hunter presented an article
entitled “Observations on Bees”, in
which he gives a very satisfactory
account of how the eggs of the queen
are fertilized from the content of the
spermatheca.

1793 A.D—Huber showed that the
true source of beeswax was nectar and
honey and not pollen.
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ANGER OF BEES. — The term
‘“anger” hardly applies to bees, not-
withstanding there is a general im-
pression that they are always in a
towering rage, ready to inflict se-
vere pain on everything and every-
body coming near them. Bees on
the contrary, are the pleasantest,
most sociable, most genial. and best
natured little beings that are met in
all animat:d creation, when they
are understacd. Their beautiful
comb car. whe Z:ie knows how, be
broken tc bits rtight before their
very eyes without their showing a
particle of resentment; and with all
the patience in the world they will
at once set to work to repair it—
and that too, without too much re-
monstrance. If they are pinched
they will sting; and a human being
who has energy enough to take care
of himself would do as much had he
the weapon.

To open hives in such a way as to
avoid stings, see Manipulation of
Colonies, and Stings, Subhead How
to Avoid Being Stung.

During the middle hours of the
day when the air is warm and
balmy, and the bees are going into
the fields, they are generally very
gentle. But if a sudden rainstorm
comes up, shutting off the supply of
nectar, they will sometimes become
quite cross, and this temper will last
until the normal supply begins to
come in again.

Bees are inclined to be cross to-
ward night on cool days. When all
are at home and the hives are open-
ed unceremoniously, they may re-
sent the intrusin. It is then that be-
ginners discovers, much to their sor-
row, that bees should not be han-
dled during cool weather, right af-
ter a rain, or at night.

Strong colonies are far more dif-
ficult to handle than weak ones.

There is nothing in the world that
will induce bees to sting with such
wicked recklessness as to let them
get to rcbbing combs or honey left
exposed, when they have nothing to
do. When the supply is exhausted
their frenzy reaches its height. From
this little carelessness and nothing
else, whole apiaries have been so
demoralized that people were stung
when passing along the street sev-

eral rods distant. During the mid-
dle of the day when bees were bus-
ily engaged on the fiowers during a
good yield, we have frequently left
filled combs standing on top of a
hive from noon until evening with-
out a bee touching them. But to do
this after a hard rain or at a time
when little or no honey is heing
gathered in the fields might result
in the ruin of several cglonies, and
the bees being voted a nuisance by
the whole neighborhood.

Colonies that are located in dense
shade throughout the day are usu-
ally ill-natured, while those out in
the sun are good-natured.

Bees are basically good natured.
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ANTIBIOTIC, USE OF—The u.e of
drugs for treating honeybce diseascs
began many years ago. Dzierzon, in 1882
experimented with chemotherapy and
recorded some success using chemicals to
treat bee diseases-most notably salicylic
acid. It was found that sodium
sulfathiazole suppresses American
foulbrood when fed in syrup to diseased
colonies and Terramycin has also been
found to be effective. C.L. Farrar, writing
in the April, 1956 issue of Gleanings In
Bee Culture had this to say about the use
of medicinal agents in the treatment of
bee diseases. ‘““We cannot assume that a
drug that gives control this year will be
equally effective in all years to come. It is
well known that some strains of
pathogenic organisms tolerate drugs that
have been active against the more com-
mon forms’’. Whether this proves to be
true in the treatment of honeybees re-
mains to be proven. Drug resistance, if
such exists in treating honeybee colonies

with antibiotics, has not been thoroughly
documented.

It is the consensus of most apiculturists
that preventive treatments for American
and European foulbrood with Ter-
ramycin, the only antibiotic currently
available for the foulbrood diseases, are
effective. Most states and provinces of
Canada enforce their existing laws requir-
ing that colcnies having a proven infesta-
tion with American foulbrood be treated
by burning or by sterilization of combs
and equipment. In states with regulations
requiring burning of diseased equipment
the use of antibiotics is usually resiricied
to preventive treatments. If doubt exists
about what recommendations apply to
your state or province in regard to disease
treatment with drugs consult your state
apiarist or county apiary inspector. In the
event of a suspected exposure to
American foulbrood the antibiotics have
proven to be a first line of defense. Drugs
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have been the only recourse of beekeepers
who have bees in areas with a high in-
cidence of disease and an inadequate in-
specton and control program for
honeybee dissases.

The list of antibiotics available for use
in treating bee diseases has been greatly
reduced. Certification of the safety of
many of the drugs used in the past to treat
bee diseases is a lengthy and expensive
procedure. Beekeepers are not considered
large consumers of antibiotics when com-
pared to other users, beef and hog
farmers, for example, and this has tended
to narrow the selection of drugs available
to beekeepers.

An alternative to drug treatment has
been sterilization in ethylene oxide charg-
ed chambers. This type of treatment has
proven effective for foulbrood con-
taminated equipment but the continuation
of this method will depend upon in-
vestigations being conducted regarding
the restraints that may be imposed on the
use of ethylene oxide. The fumigation
chambers used in this treatment method
are too expensive for the individual
beekeeper but several states and at least
one province of Canada have purchased
units and are operating sucessfully.

Antibiotics must be administered in
some manner that insures their ingestion
along with the bees’ food intake. The drug
used should be specific for the disease it is
directed at and only the prescribed
amounts administered. Dosage may be
varied with the colony condition, whether
it is strong or weak, and with the season
of the year.

Terramycin for AFB and EFB Prevention

Feeding method-Icing sugar dry mix—
One teaspoon of Terramycin animal for-
mula 25 (activity 25 grams/pound with
soluable carrier) to five teaspoons of
powdered sugar (sixteen teaspoonfuls to
one pound). For larger quantities mix 1
pound of TM 25 to 5 pounds of powdered
sugar. The first treatment should be done
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within four days after hiving a package of
bees or an overwintered colony is unpack-
ed and inspected in the spring. For a small
colony or package administer 1 level
tablespoon of the mixture per colony; for
a large colony give two level tablespoons.
Up to three applications may be made at
five day intervals. Distribute the mixture
over the top bars of the frames of the
brood chamber but do not apply the dust
directly to the brood as it may destroy the
larvae. Stop drug treatments at least four
weeks prior to the honeyflow. By confin-
ing drug treatments to the most active
brood rearing season most of the material
will be used during this period and any
honey in contact with the antibiotic will
remain in the brood chamber and be used
for feeding the brood.

Terramycin is relatively unstable in
honey and sugar syrup and for this reason
the best way to administer the antibiotic is
with powdered sugar as a dust.

Terramycin can be toxic to honeybees if
the recommended doses are exceeded
therefore all drug and antibiotic feeding
should be done in strict accordance with
dosage levels. The feeding of drugs and
antibiotics offers only limited protection
against AFB and it should not be assumed
that a colony of bees has complete protec-
tion against foulbrood simply because
these drugs are being fed. Periodic inspec-
tion of the brood for evidence of disease is
still necessary.

Fumidil B and Nosema

Nosema is often described as an in-
sidious disease for there are no reliable
symptoms by which beekeepers may
detect the presence of disease in their col-
onies. While it is commonly suspected
that heavy infestations of Nosema occur
in the spring a microscopical examination
of a sample of bees for spores is the only
reliable test. Nosema is probably present

in nearly all colonies of bees at all times of
the year. It is not always possible to detect
the low levels of infestation and treatment
is not advised when the analysis indicates
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a spore count below a level considered
detrimental to the health of the coiony.
Spore counts taken of bees collected at the

colony entrance will likely show higher

spore counts than if the bees are taken
from the brood nests.

Nosema is seasonal, spring being the
" time of year when the disease is usually at
_its peak. Weather conditions have an im-
- pact on Nosema levels. Winter conditions
“place the colony under considerable
stress, especially if the food supply is of
poor quality. Fecal matter is deposited on
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of infection and contributes to the spread
of spores to all of the bees of the hive
when spring brood rearing begins. Once
- bees become contaminated they become
weakened by the effect of the Nosema in-
_fection of the midgut. Their effective life
- is shortened. A colony heavily infected
with Nosema will fail to build up in the
spring, exhibit poor sanitation (disentery)
and possibly suffer from queen loss.
Young bees in a heavily infected hive may
be observed crawling out in front of the
~ hive in the grass. Nosema infected col-
onies endeavor to breed and use more
stores than normal. If the midgut is pulled
from a bee’s abdomen it should be light
reddish brown if the bee is healthy. A
__pearly white midgut may be suspect.

~ Nosema may not be the only cause of
~ colony deterioration in the spring. Often a
hive with Nosema has no dead bees
around the entrance and the colony ap-
pears to be quite normal. Only a
microscopic examination of the midgut of
a sample of the bee can definitely deter-
mine the condition.

All of the evidence indicates that the an- i

tibiotic Fumidil B attacks the actively
multiplying disease-producing organisms
in the gut of the bee. To be effective
Fumidil B must be taken into the digestive
tract of the honeybee. Since the infesta-
tion is difficult to detect in the early stages
and becomes widespread before the ef-
~ fects are noticed it may be wise to feed
Fumidil B even before there is evidence of
infestation in the apiary, especially in
apiaries that have had a record of poor

performance during buildup periods in
the spring. It is necessary to feed syrup
medicated with Fumidil B continuously
for not less than two to three weeks. This
continuous feeding is required to destroy
the supply of parasites so that the colony
can build up sufficient strength to over-
come the disease. For package colonies a
gallon of syrup medicated with Fumidil B
provided as soon as the colony is well
established is recommended, two gallons
for overwintered colonies in the spring.
An inside-the-hive type of feeder is
preferable when feeding Fumidil B
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feeders such as the Boardman entrance
feeders tends to reduce the effectivness of

the drug.

For the protection of overwintered coi-
onies the medicated syrup should be fed in
the fall of the yeat if the colony is to be
fed only once. There may be advantages
to feeding the medication in both the spr-
ing and the fall.

-~
SR

Feeding Fumidil B

For packages—Where an analysis in-
dicates the presence of 100,000 or more
spores per bee feed each colony Y2 level
teaspoon of Fumidil B in 2 to 1 gallon of
sugar syrup. If samplings at three weeks
after the first feeding indicate high levels
of Nosema remaining a second feeding
should be given.

For over-wintered colonies—Fall
feeding—After the honey supers have
been removed feed 1 level teaspoon of
Fumidil B per colony in a gallon of sugar
syrup. A late winter, lat - i .bruary or ear-
ly March, feeding should be followed by
an early spring feeding in late March or
early April if a high level of Nosema is in-
dicated. For colonies packed for winter
and where late winter feeding is not possi-
ble feed in the fall after the crop is taken
off—2 level teaspoons of Fumidil B (200
milligrams of fumagillin) in 2% gallons of
2:1 sugar syrup. The medicated syrup
should not be fed immediately before or
during a honeyflow.

Fumidil will dissolve readily in cold
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water. Heat is needed only in order to
dissolve the sugar quickly. Water should
be heated only warm enough to dissolve
the sugar and no heat should be used after
the Fumidil B has been added. The best
results are obtained when water is heated
to between 100 degrees and 120 degrees F,
the heat source removed and then the
Fumidil B and sugar are dissolved in that
order. Forty-four pounds of sugar in
twenty-two pounds (2% gallons) of water
will make roughly six gallons of 2:1 sugar
syrup. Three hundred and seventy one
pounds of sugar in one hundred and
eighty six pounds (23 gallons) of water will
make roughly 50 gallons of 2:1 sugar

syrup.

If there are any questions about the
presence of disease or a suspected ex-
posure to a source of disease by your bees
you are advised to contact an apiary in-
spector at either the local or state or pro-
vincial level. It may be wise to confer with
the apiary inspection service regarding the
administration of any antibiotics.

ANTS

Beekeepers, especially those living in
the South, often go to considerable ex-
pense of time and money to keep arts
out of honey houses and their colonies
of bees.

Kinds of Ants in Apiaries

There are several species of ants
found in or near bee yards in Louisi-
ana. The most damaging one is the
Argentine ant. This species is prevalent
over much of the State but is most
abundant in the southern part. Colo-
nies of bees are frequently killed within
a few days, if attacked by a large col-
ony of Argentine ants. Larvae, pupae,
adult bees, and the honey in the combs
are eaten. The bees are not able to
keep these ants out of the hive if the
colony is attacked.

The common Fire ant and the Im-
ported Fire ant may be present near
apiaries, but they do not cause the dam-
age that the Argentine ant causes. Two
other species, Little black ants and Car-
penfer ants, sometimes nest in hives.
While this black ant causes little or no
damage octher than possibly annoying
the beekeeper when he manipulates the

ANTS

Little red ants drove these bees out of the
front of the hive. Placing the hives up on
stands would help to protect the bees.

colony, the large Carpenter ant, on the
other hand, can literally hollow out the
floor boards of a bottom board if these
ants are allowed to become established
under the hive.

Control Measures

Clean-up: A clean apiary is less like-
ly to harbor ants than a poorly kept
one. Remove all rotten wood, stumps,
boards, piles of leaves, grass or brush,
and especially old hive stands and bot-
tom boards that are left in contact with
the soil. Ants like to nest in or under
such material. Underbrush, weeds, and
grass should be kept cut close to ground,
especially around the hives.

If Argentine or Carpenter ants are
nesting in part of the hive or in a hive
stand, the infested material should be
removed and burned. Bottom boards
and hive stands should be raised off
the ground to avoid contact with the
soil, thus eliminating a moisture condi-
tion which would attract Argentine and
Carpenter ants. Honey and pieces of
bee comb should not be left lying on the
ground in the apiary, since ants are
attracted to material of this kind.

Insecticides: Chlordane applied as a
spray is a very effective ant killer; how-
ever it is equally as good a bee killer
so it should be used in the apiary with
extreme caution.

Chlordare spray should be mixed at
the rate of four tablespoonsful of 45
per cent emulsifiable concentrate to
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- one gallon of water or two gallons of
45 per cent emulsifiable concentrate to
100 gallons of water. One ounce of 50
per cent chlordane wettable powder per
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gallons of water also are satisfactory
spray mixtures.

. Spray thoroughly and carefully the
- outer perimeter of your apiary, working
in toward your colonies to within four
or five feet of each ulvc, uak.‘lg a gazdcu
- type sprayer with a coarse spray nozzle.
- Under no circumstances allow a mist
- from the nozzie to drift over the en-
trances of your colonies. Saturate any
ant hills or nests and also old tree
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not spray under or around the immedi-
ate area of the hive, or any bees that
light in the grass near their colony will
be destroyed.

Apiaries should be visited at regular
intervals, particularly in the fall when
~ the ants begin to congregate for the
winter. Whenever ants are seen in the
apiary another application of chlordane
should be made. Three or four appli-
cations per year should keep ants out
of most apiaries.

When ants are a problem in the hon-
ey house they should be controlled by
spraying around the outside foundation
of the building.

Chlordane should not be used in an
enclosed area when combs or founda-
tion are exposed. This insecticide, when
used in an enclosed area, will give off
a vapor which can be absorbed by bees-
- wax in sufficient quantity to poison
bees that come in contact with the wax.
When used on the outside this problem
does not exist.

Chlordane has a residual effect. It
kills ants that come in contact with it
several weeks after the poison was ap-
plied. The length of time that an appli-
cation can be depended on to keep ants
out of the beehive depends upon tem-
perature, rainfall and other weather con-
ditions which affect the residual Kkilling
effects of chlordane.

Chlordane is a poison and it should
be handled with care. Wash thoroughly
with soap and warm water, if chlordane
is spilled on the skin. Keep containers
labeled, tightly closed, and away from
children. Keep livestock off treated
areas.

Mechanical: Where beehives are
placed on stands or benches, ants may
be kept away from the colonies by ap-
plying bands of tanglefoot to the legs

af tha ctand Tha ftanaglafa may ha
i tiiw LAl 1114 LallleLUUl 111a U

smeared on with a stiff brush or paddle,
making a two or three-inch band around
each support. Such a band has to be
renewed frequently, for it becomes hard

and dusty, then the ants can cross it.
Poicon Rait: Manv npnnlp are famili-
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ar with the use of government formula
ant poison to contol Argentine ants.
Although this poison may be effective
in houses and in cities, beekeepers have
found that it is of no value in the bee
yard. It is not recommended by us for
use around the honey house or apiary

Government formula ant poison
should be kept in a properly labeled
container, away from children, bees, or
livestock.

APIARISY.—An apiarist is one who
manages one or more yards of bees for
pleasure or profit.

APIARY (derived from the Latin
word “Apis”, meaning a bee), is a place
where a number of colonies of bees are
kept, often called a bee yard.

APIARY LOCATIONS*—Here are
some general considerations about the
apiary site:

Bees which keep men are located to
the best advantage of both the operator
and the bees. Too often the beekeeper
considers only himself when selecting a
location and frequently considers nei-
ther himself nor the bees. Honey pro-
duction is the prime consideration but
within every honey-producing area sites
both good and bad may be selected.

The importance of a good road to the
apiary has been mentioned by many
persons and any beekeeper who has had
to carry equipment to an apiary on a
wheelbarrow because of wet conditions
would not question this point. How-
ever, if one must choose between a
good road for his own convenience and
a good location so far as the bees are
concerned then the bees must be first
and the road secondary.

One beeckeeper in Ontario draws
gravel in his spare time to fix up his
roads through pastures and woods.
Probably the increased benefit his bees
receive covers the cost of this operation.

* Roger Morse, State Plant Board, Gaines-
ville, Florida.
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Four or six wheel drive trucks can be
obtained from many manufacturers to-
day at additional cost. Though the origi-
nal cost is more and also the cost of
upkeep, men with these vehicles feel
they cannot do without them. Pollina-
tion services are likewise speeded up
with the use of these trucks.

How the weeds in an apiary should
be kept down is a question frequently
discussed. A location which is to be
used year after year (and in New York
State some locations have been perma-
nent for nearly 80 years) deserves some
planning and thought. One beekeeper
in this area felt it paid him to hire a
bulldozer to level a permanent location.
This made mowing and walking around
the apiary much easier.

Cinders, tarpaper (from the winter
packing), and boards have been used in
front of hives for a number of years to
keep down the weeds. They all require
a little attention in the spring but serve
the purpose very well. Weed sprayers
or other materials to kill the grass in
front of the hive have also been used
with good results.

Small garden tractors with mowing
blades on front can be used successfully
in a bee yard. Their greatest disadvan-
tage is that the blade may catch onto =
corner of a hive and knock it askew.
This frequently means a few stings.
Gasoline driven rotary mowing ma-
chines also work well in the apiary.
They are especially good for cutting
down berry bushes and large weeds.

Sheep have been mentioned in the
bee journals from time to time as being
good “lawn mowers” but they and lawn
mowers themselves are scarcely practi-
cal for the commercial beekeeper.

Back lotters and persons with only
a few colonies could use these last two
methods to advantage. One common
point of agreement is that some method
and preferably the most expedient one
should be used to keep the grass away
from hive entrances.

Gates and fences are a nuisance and
it is not uncommon for a commercial
beekeeper to have to open and close
two or three gates. A gate and fence
around the apiary can serve a useful
purpose. Cows and horses when stung
wili kick the nearest object and if it
happens to be a hive this is a serious
loss to the beekeeper.

Electric fences have been advised for
protection against bears bui there are
aiso instances where bears have outwit-
ted the electric fence.

Muiltifloral roses are now being used
as hedgerows and for fences in some
areas. They require some fertilizer and
cult:vation the first year. In three or
fo.ir years they will serve as a perma-
nent fence and only a gate need be
added.

Cedar or pine trees grow quickly and
if the tops are trimmed periodically will
form heavy hedgerows. Such fences will
also force the bees up in the air and
above the heads of pasturing animais
and people working nearby.

A permanent location deserves these
little additions which will pay dividends
over the yéars.

Most of the old established apiaries
in this area have small buildings which
were used at one time for extracting
and storage equipment. One of the
greatest advantages of such out-build-
ings is that they serve for the storage of

A single piant of the castor ofl Louan
affords some protection from the
direct sun for this hive.
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- supers. A fire in a central storage plant
would mean the partial loss of crops
while foundation was being drawn and
~ combs replaced. Many beekeepere to-
 day feel that it is too costly to build
out-buildings but the danger of loss of
supers through fire alone is sufficient
to justify their cost. It would probably
be safe not to bother with insurance on
- combs in such buildings since the loss
| of any one would not be too serious and
~ this would be a saving for the beekeep-
~ er, too. In the spring when supers are
~ needed rapidly there is no delay in get-
ting them to the bee yard because of
bad roads or other reasons.

Commercial beekeepers equip their
trucks with boxes for holding every-day
equipment but most agree that smoker
fuel because of its bulk is best left in
the apiaries.

Other items which might be left in
the beeyard in a small building are ex-

- cluders, bee escapes where they are
 used, pallets for loading and moving
supers and bottoms and covers. Many
beekeepers are switching to a combi-
nation bottom board and cover which
will serve as either and means that few-
er “extras” must be kept available.

Consider the Bees When
Selecting a Location

Bees, not men, are the honey pro-
ducers. We have learned that cows,
chickens, and the rest of our livestock
will produce more when properly cared
for. The honeybee is no exception and
the beekeeper can gain much by choos-
ing the proper location.

The honeybees’ life is only about six
weeks in the summer months and three
weeks of this time is spent in the field.
It is fairly easy to determine a bees’
age by its shiny appearance and by the
condition of its wings. As the bee
grows older its wings become frayed
and have jagged edges. Fighting strong
winds contribte to this wing damage
which in turn may shorten the bees’
life. The beekeeper can do much to
locate the yard to facilitate flight to
and from the apiary.

Windy areas do not make good win-
tering locations and should be avoided.
Not only is the inside temperature of
the hive affected but more bees may
be lost while on flights than is necessary
or the location might be so windy that

flight is retarded. A favorite winter-
ing location allows the bees to leave
the hive for a short cleansing flight and
return on a sunny winter day without
interference from wind.

The southern or eastern side of a
large building may afford good pro-
tection from prevailing winds but a
building can also deflect air currents
and thus interfere with bee flight. Be-
cause of these deflected air currents it
is best to establish only a few colonies
in protected spots by buildings.

Solid windbreaks of pines or conifers
which are sufficiently thick to deflect
wind currents should also be avoided
for this same reason except in cases
where only a few hives are present.

Air drainage also seems to be an
important factor in successful winter-
ing though in a less tangible manner.
The location should be such that there
is a slow but constant flow of air over
the area. A slope. is therefore best.
Locations near constantly moving
streams or creeks provide good air
drainage. However, streams which
move too fast can cause too rapid a
flow of air and thus be troublesome.

An area which allows no movement
of air would be the opposite of an ex-
tremely windy location. Bee flight
would either be restricted because the
area does not warm up (such as an ex-
tremely shaded area) or warms up too
much when exposed to the sun. A lo-
calized area which warms up or has a
higher temperature than that in the
immediate vicinity may cause excessive
bee flight. If a bee leaves a hive under
such conditions it may successfully re-
turn to the hive or it may be caught
by a pocket of cold air or wind a short
distance from the hive and be lost.

A Good Apiary Site Will Help
to Control Nosema

Most beekeepers recognize that the
control of Nosema disease is largely a
question of management. The Nosema
organism grows most rapidly at temper-
atures slightly less than brood rearing
temperature. If brood rearing temper-
ature (92° to 95°F.) can be maintained
by the colony there will be less trouble
from Nosema.

During the spring those colonies
which are protected from winds and
have the full benefit of the available
sunlight suffer very little from Nosema.
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Wooded and shaded areas should be
avoided, likewise hills which slope to
the west or north. During the honey
flow early and late sun will allow the
bees to leave the hive earlier in the
morning and return later at night. The
most desirable location will have shade
for the bees part of the day during the
hot months.

Bees use large quantities of water in
the hive both for cooling the hive and
to dilute honey especially in the spring
for feeding the brood. Clean watel
especially in the control of Nosema
disease is important. Stagnant pools,
holes, or low spots which hold water
after rains can serve as a source of
Nosema infection. The spores which
are in the fecal matter when it is void-
ed remain alive in water and may grow
if picked up by a bee gathering water.

The character of the soil in an api-
ary can have a direct effect on the bees
especially during the winter and spring
months. Heavy clay or clay like soils
are not desirable since they hold too
much water. A sandy type soil removes
excess moisture immediatiely.

Equipment, especially bottom boards
which are wet, has a shorter life and
can also make the bees uncomfortable.
A wet bottom board will help to cool
a hive and lower the temperature below
the desirable point. A wet location with
its resulting wet or damp bottom board
can thus aid in the spread of Nosema
in the spring by lowering the brood

rearing temperature,

During the winter months a damp
bottom board may increase the humid-
ity in the hive. High humidity makes
the bees uncomfortable and unable to
void excess water. High humidity can
also aggravate a condition of dysentery.
Dysentery and Nosema being more
likely to occur in wet and poorly drain-
ed locations, has led many people to
confuse the two conditions. There is
no doubt that either a condition of
dysentery or Nosema will contribute to
the severity of the other.

The Drifting Problem

There is always a certain amount of
drifting in a beeyard which would ap-
pear to do little harm. This is noticed
when apiaries are moved. Placing col-
onies in groups of two is becoming
more popular in the northeast states.
These groups are usually six to eight
feet apart, depending upon the space
availabie. Here the convenience of the
operator is considered and the colonies
placed so they can be worked easily.
Small trees, other markers, or a range
of colors in the yard will help to orient
the bees. The greatest danger of hav-
ing colonies too close is that young
queens on their mating flight may not
be able to find their way back to the
hives.

Make Apiary Easy to Operate

Our modern industrialists have long

realized that good working conditions
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speed up production. The beekeeper
and his helpers will work with greater
ease and comfort in a well-planned
beeyard.

There are many factors which the
beekeeper must consider to make his
work easier and more convenient. Hon-
ey production is the goal so the bees
come first if a choice is to be made.
- But a location should be convenient to

work in, A great deal of time is lost
~ every year by beekeepers who have to
_ drive over poor roads and work in lo-
cations where bees are not well situated.

A loading hole in a bee yard is a
great help. It should be so constructed
that when a truck is backed up on it
the truck bed is level with the ground.
A wheelbarrow with a large pneumatic
tire makes it possible to wheel loads
of supers on and off the truck. Load-
ing bees is also simplified and consider-
able lifting avoided.

Hydraulic lifts are popular with some
beekeepers but are very- costly. The
extra weight of a hydraulic tailgate is
an inconvenience. In addition to this
the truck must be left running and
there is always some delay while the
gate is being raised or lowered with its
load.

Locations with a gentle slope are
good for the bees and also make the
construction of loading holes easy on
the lower side of the yard. If the load-
ing hole is four or so feet high it will
serve as a gate into an apiary which
is fenced.

The operator must also consider the
location of the colonies where loading
holes and wheelbarrows are to be used.
The truck should be parked so that it
won't interfere with bee flight. Using
a wheelbarrow in front of colonies may
also interfere with bee flight and in
fact disturb them to the extent that
extra stings result. It is also helpful if
empty supers can be pushed uphill and
full supers wheeled down.

The beekeeper should do his utmost
to protect passers-by and the people in
the vicinity from being stung. One
cannot depend on keeping people out
of the bees’ way, so the next best thing
is to keep the bees where they won't
bother people. In addition to placing
the bees some distance from houses, a
hedgerow of pines, cedars, or multi-
floral roses may be planted around the
yard. For a permanent location the
time and trouble spent setting out a

hedge would pay. After the hedge has
grown to a height of six or seven feet
the bees are forced up in the air and
above the heads of people.

Every beekeeper with more than one
yard has his favorite location. It is
usually the one in which the largest
crops are secured. At the same time it
may be a location more favorable for
bee activity throughout the year or it
may be a convenient place for the op-
erator. Permanent locations like the
homes we live in deserve consideration
and planning, and a little extra time
spent finding and preparing locations
means dollars in future years.

Importance of Windbreaks
While insulation or packing of
hives during winter may be deemed
necessary in some localities for ad-
ditional protection to the bees, it is
generally agreed that some sort of
windbreak to protect a whole yard
of bees from cold piercing winds
during winter, is important for all
locations, North or South. Experi-
ence has shown that colonies, even
though well packed, placed where
there are sharp wind exposures on
an elevation, will often die before
spring, or become so weakened as to
be practically worthless, while colo-
nies of the same strength in single-
walled hives screened against the
wind will winter comparatively well.
In a location on a prairie, espe-
cially if it is permanent throughout
the year, care should be taken to
see that the apiary is protected on
the north and west. Sometimes the
yard can be placed at the bottom of
a hill lying at the north, but it would
be far better if shrubbery were plac-.
ed at the brow of the hill to prevent
the wind from driving down and
striking the colonies with full force.
Avoid placing a yard of bees in a
hollow or low plot of ground, espe-
cially if surrounded by trees. Cold
from the higher ground settles in the
low spots and experience shows that
colonies in the low spots do not do
as well as those on higher ground.
The best windbreak consists of
trees or shrubbery of some sort. A
solid fence is not so effective be-
cause the wind will strike it square-
ly and glance upward, when the on-
rushing blast will cause it to roll

and dive.




W. W. Brand Apiary, Hamburg, N. Y. A well protected place with goed air drainage and trees
that shut off the prevailing winds.

Hive Stands
While a hive can be set directly
on the ground, yet on account of the
danger of dampness and the rotting
of the bottom board, it is advisable
to set it on pieces of boards, bricks,

Single hive stand
concrete blocks, or common drain

tiles. Bricks or tile, if six-sided or
square, are very commonly used,
and answer an excellent purpose.
Concrete blocks of any shape or
form can be cast in wooden forms.
Pieces of board, scantling, or plank
may be used, but it is far better to
nail them together and place them
on the ground edgewise.

The hive stands—brick, concrete
blocks, tile, or boards —- should be
firmly imbedded in the soil in such
a way that the front end of the hive
will be lower than the back. The
purpose of this is to allow the water

from beating rains or from conden-
sation within the hive during winter
to run out of the entrances.
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Double hive stand

Some producers use a double hive
stand—that is, a stand after the pat-
tern of the plain single stand, but
long enough and wide enough also
to take on two hives crosswise and
vet leave a space of six or eight
inches between. (See illustration.)

The front and rear boards are
made of one-inch lumber, prefer-
ably unplaned, from three to four
inches wide. These two pieces are
tied together bv a couple of scant-
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ling, crosswise as shown. It is ad-
visable to have these last named
pieces back five or six inches from
the ends of the sideboards. When
constructed in this way the hive can
be placed more nearly over the
point of greatest strength and at the
same time allow room for the toes
gf the operator to project under the
ive.

This form of hive stand has much
to recommend it. It is almost as
cheap as the single hive stana, and
yet will accommodate two hives.
Colonies worked in pairs on it do
very nicely. In the fall, if one of
them should be a little weak it is
possible to unite them by putting
the stronger colony in the center of
the hive stand to catch all the fly-
ing bees and then remove the other
hive. It is also possible to put a
one or two frame nucleus on one
end of the hive stand, leaving the
colony on the other end. This nu-
cleus can be used during the season
for rearing queens, and at the close
of the season it can be easily united
with the full colony on the other
end, which should be moved to the
center of the hive stand. (See Unit-
ing.)

This double hive stand lends it-
self to the plan of wintering when

two colonies are put in a winter
case. There is one objection to this

Wood utility poles make good hive siands when higher elevations

are necessary.

plan, namely, that the bees are li-
able to drift. (See Drifting.)

The most satisfactory arrangement
of the hives can best be decided by
studying the plans adopted by some
of the prominent apiarists. The lay
of the land and exposure to high
winds will of course have to he con-
sidered.

The usual plan is to arrange the
hives in long straight rows, each

hive so many feet distant from its
neighbor, and on an exact line

drawn by a string. While such an
arrangement is pretty, it has one
serious objection. When hives all

face the same direction, in straight

rows, each hive by itself, the bees
are apt to become confused at the
entrances, especially if the hives are
only two or three feet apart. When
the young bees are on their play
flights (See Play Flights under Bee
Behavior) they are liable to join
the group where the bees are flying
the thickest. The result is that their
own colony is depleted while the
ona that makes the biggest demon-
stration for the time being is getting
more bees than it can easily take
care of. This causes some colonies
to be too strong and swarm too ear-
ly, while others are too weak and
do nothing all summer. (See Tropi-
cal Apiaries.)
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This whole difficulty of drifting
can be corrected by giving each hive
or group of hives an individuality of
1its own. Where the ground and
shrubbery or trees permit, it is de-
sirable to put hives in groups of two,
three, or five: two here, three there,
five there, and so on. ‘there may be
regular groups of two or groups of
three, but in either case there should
be a bush or tree at or near each
group to enable the bees to distin-
guish one group from another. Paint-
ing the fronts of the hives different

colors helps much.
o o]

Lo o]
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A part of an apiary arranged on the
straight-row pian, two hives to a
group. Circles indicate entrances.

The circles in the diagram shown
above indicate the entrances. There
are two alleyways; one six feet wide
for the bees, and one ten feet wide
for the apiarist and his truck. It
will be noticed that the hives are
arranged in pairs in such a way
that they face each other with en-
trances six feet apart. In the next
alley their backs are toward each
other, with plenty of room for a
roadway.

Keeping Down the Grass at the
Entrances of the Hives

I the bees are located in a town
or city in some back lot, the grass
should be kept down with a lawn-
mower, for appearance’s sake if
nothing more. But in large com-
mercial yards, especially outyards
(See Outapizries), it is hardly prac-
ticable to do this. If the grass or
weeds get very long or in the way
enough to impede travel through
the yard, they should be cut with a
scythe. When honey is coming in
freely it is important to keep the
entrances clear because bees com-
ing in heavily laden with honey will
get tangled more or less while get-
ting to their entrances. At the same
time obstructions wear out their
wings. No good beekeeper can af-
ford to allow hive entrances to

become clogged. A pair of grass
shears or a sharp sickle can be used,
but he should not attempt to do this
without first blowing a little smoke
into the entrance.

Some beekeepers prefer to use a
rough board as an alighting board,
which should be as long as the hive
is wide., and from 12 to 13 inches
wide. "his reaches from the ground
to the entrance, making an easy
runway for the bees to get into the
hive, and at the same time keeping
the grass and weeds away from the
immediate front of the hive.

Salt is sometimes used for killing
of all kinds of vegetation around the
entrances. It must be liberally ap-
plied in front of every hive at the
beginning of the season.

Sheep are very good for keeping
dov:'ln the grass in the whole bee
yard.

APIARY, RESTRICTIONS ON—A
recent increase in interest in beekeeping
centers around the city backlot or
suburban property type of hobby
beekeeping. The proximity of hives of
bees to human habitation sometimes
causes conflicts, if not between man
and bees, between a beekeeper, his
neighbors and zoning laws. The
problems usually evolve from misun-
derstanding of the behavior of honey-
bees although this fear, or dread of
stinging venomous insects has a certain
basis in fact when a sting results in a
severe physiologicai reaction by the
victim. Whether real or not this fear
must be taken into consideration by
anyone contemplating keeping bees in a
residential area where people other than
the beekeeper are possibly exposed to
stings.

Most zoning rcgulations take into
consideration that beekeeping is a privi-
ledge that should not be denied to those
who take reasonable precautions to
assure that no one is inconvenienced
or threatened by the bees from neigh-
borhood hives. What these necessary
precautions are to be is often the subject
of controversy between beekeepers,
townspeople and zoning officials.

Unless a beekeeper is completely
uncompromising, most regulations in
restricted neighborhoods do not appear
to be unfair or unjust to the beekeeper.
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Most regulations restrict the number
of hives in a given space, particularly
on the smaller city lots. Specified
distances usually mean that bees are
restricted to the most isolated spot of
a back yard and so arranged that the
flights of the bees do not interfere with
the paths used by people. Walks,
streets, alleys and recreational areas
that are in the line of flight of honey-
bees are potential trouble spots for the
owner of the bees. Most people are
aware, and regulations so recognize
that the going and coming of the bees
and visitations of honeybees to flowers
knows no boundaries. Nevertheless
the beekeeper is usually held responsible
under reguatory restrictions to divert
the flight of the bees from the hive
away from, or at least not in a direct
line over neighboring property by
means of a hedge or constructed flight
barrier. Watering sites close to the
hive, constantly supplied with f{resh
water during the warm weather are
often required.

The alternative to complying with
local beekeeping restrictions is t0 move
colonies to rural areas. If no site is
known a short classified ad in a local
newspaper often brings many offers for
sites from owners of rural land who
are pleased to have bees placed on their
property, particularly if small gifts of
honey from time to time are in the
offering. Many people are convinced
of the value of having bees for polli-
nating small garden plots or orchards
but hesitate to undertake their care.

The acts of careless or irresponsible
beekeepers or misunderstanding by an
ill-informed public need not be the end
of a hobby beekeeper’s dream, but
due to increasing population per unit of
land, conflicts in land use may force
more restrictions on freedoms that we
formerly took for granted. Keeping
bees in some densely populated resi-
dential neighborhoods may possibly
come in for more regulatory pressure.

APIARY, OUT.—See Outapiaries.

APIS DORSATA.—See Giant East
éndian Honeybee under Races of
ees.

ARSENICALS DESTRUCTIVE TO
BEE.—See Poison Sprays.

ARTIFICIAL FERTILIZATION
OF QUEENS.—See Queens, Fertiliza-
tion of, by Artificial Means.

ARTIFICIAL HEAT.—Various sys-
tems for the supplementary heating of
beehives wintered out-of-doors have
recently been manufactured and
marketed.

One system empleys a slatted rack
equipped with a heating unit placed
next to the standard bottom board. A
thermostat is used to control the
temperature. Up to 25 units, one in
each hive can be hooked up tc a master
control.

Another system features a bottom
board wired with a perimeter heating
unit designed to provide a low temper-
ature perimeter heat flow. The unit
replaces a standard 10-frame Langstroth
bottom board.

Perhaps the most extensive use of
controlled environment overwintering
of bees is a plan such as used by James
Kuehl of the firm of Cook and Beals
of Loop City, Nebraska. Mr. Kuehl’s
wintering facility is a 24’ x 28" (7.3m
x 8.5m) wood frame addition to an
old barn. Two or three pounds of bees
in one story colonies are made up in
the fall with new queens, at least three
frames of honey and one of pollen.
The colonies are moved to the buiiding
in November. The hives are stacked
five high in rows. The entrance is left
open and no top entrance is provided.

A temperature of 48 to 50°F. (8.9
to 10°C.) is maintained by a separate
heater and air conditioner automatically
controlled. A small fan runs continu-
ously and a larger fan operates at 15
minute intervals. The fans force air
into the building, flows through exhaust
ducts running along the floor between
the rows of stacked hives. As the
heavier carbon dioxide laden air sinks
to the floor it is forced by the positive
pressure fans into the exhaust ducts
and out of the building. In this way
there is never a buildup of foul air in
the building.

Total darkness is maintained at all
times. The colonies are removed from
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building. At the other end is a centrifu-
D gal fan (positive pressure) which forces

.. . air in. Fresh air from the outside,
mixed with the inside warmed air at

= “‘“ about a one to nine ratio is distributed

= — through a ceiling duct to all parts of
7 the wintering chambers.

=== »  ARTIFICIAL BEE PASTURE.—

s One of the major concerns of beekeep-

IR

ers is the lack of sufficient nectar
sources for honeybees. More and more
land is being planted to crops that
e produce little or no nectar. Corn and

the cereal grains produce no nectar.
While some varieties of soybeans pro-
duce nectar, others do not. Many areas
with large acreages of soybeans cannot
support bees because the varieties
grown do not yield nectar or the soil
or climatic conditions are not favorable
for the secretion of nectar. The de-
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Wintering facility at Laup City, Nebraska.

the building when weather permits in
the spring. Colonies are fed sugar syrup
if necessary and given pollen substitute
to stimulate brood rearing.

A similar arrangement is employed
by the Artesian Honey Company of
Artesian, South Dakota. A large metal
building is divided into three separate
rooms. Each holds seven to eight
hundred colonies, each room with its
own environmental controls.

At the end of November full two-
story colonies are moved inside. Each
colony must weigh 80 to 90 pounds
(36 to 41 kg.) and contain four to six
pounds (1.8 to 2.7 kg.) of bees. These
two brood chamber colonies are stacked
three high and left under totally dark
conditions at a temperature of from
42 to 44°F. (5.5 to 6.5°C.) until the
end of March. The temperature is
maintained by the use of a split system
heat pump which is thermostatically
controlled.

The ventilation system consists of
two fans. One is a small continuously
running exhaust fan (negative pressure)
which draws the heavier carbon dioxide-
laden air off the floor at one end of the

ly yielded substantial, or at least some
forage for bees.

Some beekeepers are now attempting
to supplement their nectar sources by
planting additional flowering trees,
shrubs and herbs, not only for their
value to the honeybee but also for their
benefits to the environment and their
aesthetic value.

The opportunity to grow additional
bee pasturage along roads and high-
ways and on land set aside for parks
and other recreational and conservation
areas is limited only by the resistance
to changing the present planting guide-
lines. The argument that foraging
honeybees may interfere with the pub-
lic’s use of, or are a hazard to the
people entering recreation areas has
little validity unless bees are placed
without regard to roads, trails and
other peopled byways. Honeybees
obviously cannot be placed in compact
and intensively used recreational areas
but vast land tracts which are not used
for agriculture can be improved by
planting to nectar producing forage for
honeybees. Such improvements are
not incapatible with the goals of im-
provement of water, soil and air com-
monly stressed in all conservation

ractices. Plants attractive to honey-
gees are in themselves of considerable
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value and when bees are present to pol-

linate and gather the nectar and pollen
the benefits derived from the planting
- are muliplied.

The Future®

Apiculture stands on the threshold of
~a great advancement in utilizing arti-
ficial bee pasture which heretofore
_has played a very minor role in agri-
culture outside of the successful exten-
sive plantings of the Tallow tree
(Sapium sebiferum) in Louisiana and
the usual small patches of buckwheat
or sweet clover occasionaily planted
 near an apiary.

At this printing, a promising new
technique in tree growing may prove
to be revolutionary in producing quick
growing deciduous flowering tree seed-
lings and, for the first time, make the
economics of artificial bee pasturage
for nectar feasible. In the past, and
in most cases, developments of this
kind were only a byproduct of the
~ growing of plants for food and fiber.
 However as for trees, some flowering
varieties excel in nectar secretion as
well as having valuable wood qualities
in the market-place.

*gy Bemnie Hayes, Wellsville, New York.

The Bee Bee tree (Evadia danielii) u very attractive to hees.

In recent years the world-wide
energy and food requirements has re-
newed interest in forestry land utiliza-
tion both as a source of fuel and a
useful by-product such as nectar pas-
turage to meet the increasing market
demands for a natural sweet food.

In newer living patterns, the spread
of the suburbs has altered the face of
the rural landscape in many areas, and
often with trim homes surrounded with
an assortment of ornamental trees such
as the colorful crabs, columnar pear,
graceful locust and stately maples.
These country homesites frequently
provide abundant early dandelion
pasturage and with small fruits and
gardens providing a seasonal bloom in
areas heretofore usually wooded or
covered with coarse grasses and weeds.

Conservation and beekeeping go
hand in hand and some state depart-
ments of conservation are showing a
stronger interest in their relationship
wih agriculture—all for the advance-
ment of apiculture in general. Road-
side plantings of the legumes, particu-
larily the vetches, are becoming more
common on the thousands of acres de-
voted to roadways through which our
expressways/ thruways are built.
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Fortunately, the era of uncontrolled
roadside and commercial site weed
spraving has come to an end and the
pesticide applicators are held to a
strict accountability with registration
and training requirements by the Fed-
eral Environmental Protection Agency
affecting all states equally.

From the standpoint of the ecology.
a renewal of interest in our flowering
trees would not only benefit beekeeping
but serve to fight the problems of our

air pollution from auto emissions. At
time of this printing, a pollution hazard
to the northeast grape industry in the
Great lakes area is a real threat.
Needless to say, if the small fruits are
threatened, beekeeping is also. Decidu-
ous trees have a freshening and cool-
ing effect on the ciimate and tend to
equalize the extremes.

In summary, the future of artificial
bee pasturage appears to be bright with
technical change around the corner.

it doesn't take u bee lang to get a full (oad when the hasswood blossoms are yielding nectar,
~Photo by Alex Mullin,




Source of Conditions Characteristics Use
Woody Plants of Value to Honeybees |Nectar{PollenfFull [Partial|Dry|Moist | Adverse Time of | Flower | Showy | Good | Specimen | Hedges | Hardiness
Sun |Shade to Wet C“i)t,'o Blossoming | Color | Fruit g:lgr Planting | Screens| Zone(s)

Alder (Alnus spp.) X |'x X E.Spg. [ White 3-7
Alder, black (I.verticillata) X X E. Spg. Catkin] X X 3-8
Arrowood (P.sericea) X x | x X Summ. X 5-10
Arrowood (V.dentatum) X X X Ix X Summ. White X X X 8-10
Baccharis, Coyote bush (B.pilularis) X X X X Summ. 7-10
Barberry (B.vulgaris) X X X |Some| X X Spre. Yellow] X X X X 3-6
‘Bearberry (Arctostaphylos uva-ursi) X X X Winter 4-8
Blueberry (Vaccinium spp.) X X X Summ. White X X X X 2-5
Broom, Scotch (C.scoparius) X X X X Summ. Yellow X X 3-10
Buckbrush, Snowberry (S.albus) X X X X E. Spg. Yellow 5-10
Buckthorn (Rhamnus spp.) X X X Summ. Yellow 5-10
Buffaloberry, silver (S.argentea) X U x X X E. Spg. X X 2-6
Buttonbush (C.occidentalis) X | x X X Summ. White' 4-10
Chamise (A.fasciculatum) X X X , White 5-10
Clethra (C.alnifolia) X X X Summ. White X X 3-8
Cotoneaster (Cotoneaster spp.) X X X |Some Sprg. White X X X Some 4-6
Creosote bush (L.tridentata) X I x| x X Summ. Yellow 7-10
Dogwood {(Cornus spp.) X X }Some Some Sprg. White X Some Some Some 3-8
Elder (S.canadensis) X X X E. Sum. | White X X 3-6
Farkleberry (V.arboreum) X X X E. Sum. | White X X 7-8
Grape, wild (Vitis spp.) X X X E. Summ. 4-7
Haw, black (V.prunifolium) X X X Ix X Summ. White X X X 4-8
Hazelnut (Corylus spp.) X X Sprg. Catkin X 4-6
Honeysuckle (Lonicera spp.) X X X |Some X Summ. White X X Some 4-7
Knotweed, Japanese (P.cuspidatum) X X { X X|x X Summ. White X 4-8
Pricklypear (Opuntia spp.) X X | x X E. Spg. 4-10
Privet (Ligustrum spp.) X X | X |Somel X X Sprg. Cream] X X 3-10
Pea Tree (C.arborescens) X X 1 X X Sprg. Yellow X 2-8
Quince, flowering (Chaenomeles spp.)} X X X X Sprg. Pink X X X 4-5
Serviceberry (Amelanchier spp.) X I x | X |X X Sprg. White | X X X 2-5
Snowberry (Symphoricarpos spp.) X X |x X Summ. Pink X 4-5
Soapbush (A.angustifolium) X X X E. Spg. 8-9
Vitex (N.incisa) X X X Summ. Purple X X 6-8
Yucca (Yucca spp.) X X X X E. Sum. | White X 8-10
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Paulownia, royal (P.tomentosa)
Peach (P.persica)

Pear (P.communis)

Peppertree, California (S.molle)
Persimmon, eastern (D.virginiana)
Plum (Prunus.spp.)

Poplar, Balsam (P.balsamifera)
Pricklyash (Z.americanum)
Redbud (C.canadensis)

Russian olive (E.hortensis)
Sassafrass (S.albidum)

Sumac (Rhus spp.)

Tallowtree (S.subiferum)
Tamarisk, athel (T.aphylla)
Tree-of-Heaven (A.altissima)
Tuliptree (L.tulipifera)

Tupelo (Nyssa spp.)

Willow (Salix spp.)

- Yellowood (C.lutea)
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Use the hardiness zones a3 a guide to choos-
ing the shrub or tree best adapted to your
region. Avoid, if possible attempting to grow
nursery stock in conditions (zones) that are
listed as widely different than the one in
which you live. Poor or no growth and no
blossooming will result, if inderd the plant
survives. Do not attempt to transplant “wild"
stock from a zone in which it is found grow-
ing to a less hospitable zone. The map shows
hardiness zones three through ten, esach
representing an area of winter hardiness for
the woody plants and trees listed on pages
39 to 41. Variations in local conditions can
affect all of the zones, even to the extent of
having “mini-climates” within zones.
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TREE

Almoend

Basswood

Boxelder

Catalpa

Cherry

Ailanthus

Apple, domestic
Apple, crab
Apricot, domestic
Buckeye, Horse Chestnut
Caragana, Peatree
Indigo, River locust
Hawthorn

Locust, black
Mapie, sugar and Norway
Maple, silver

Olive, Russian
Olive, Autumn
Orange

Pagoda tree
Paulownia

Pear, domestic
Persimmon

Poplar. tulip
Sourwood

Sumac

Vitex

ARTIFICIAL BEE PASTURE PLANTING TABLE

FRUIT (seed)

Drupe
Samara
Samara
Capsule
Drupe
Samara
Pome
Pome
Drupe
Capsule
Capsule
Pod

Pome
Legume pod
Samara
Samara
Drupe-like
Drupe-like
Mod. berry
Capsule
Capsule
Pome
Berry
Nutlet
Capsule
Drupe
Drupe

RIPE

Sept.
Oct.
S-Nov.
S-Oct.
A-Sept.
S.-OC(.
Oct.
Oct.
Sept.
Oct.
Oct.
Sept.
Sept.
Oct.
Oct.
May
S-Oct.
S-Oct.
S-Oct.
S-Oct.
E. fall
Oct.
L. fall
S-Oct.
S-Oct.
S-Oct.
S-Oct.

NO./LB.

18,000
52 million
15,000
20,000

GERM. %

50

5-50
40-60
40-70
75-80
40-50
50-60
50-60
50(est.)
75

50(est.)
40(est.)
30

60-80
40-70
25-50
50-60
50-60
60-75
30-40
Unknown
30-40
Unknown
0-10
Unknown
30-40
Unknown

TREATMENT

Remove flesh
Remove stems
Remove wings
Remove pod
Remove pulp
Remove wings
Remove pulp
Remove pulp
Remove pulp
Remove burr
Remove pods
Remove pod
Remove pulp
Remove pod
Remove wings
Remove wings
Remove pulp
Remove pulp
Remove pulp
Remove pod
Remove caps
Remove pulp
Remove pulp
Remove cone
Remove cap
Remove cluster

HOW TO STORE

Plant‘ ‘oCE”stratify AT

Bury in sand, keep moist
Store in dry, cool place
Bury in sand, keep moist
Dry, or plant

Plant, or stratify ‘A’
Plant, or stratify “A"’

Plant or stratify “A"’

Bury and freeze

Dry, or stratify ‘*A”’

Plant, or stratify “A’’
Plant, or stratify **A”’

Dry and before planting *“C”’
Sow at once

Sow at once

Dry, store in cool place ‘““D”’
Dry, store in cool place

Sow at once

Dry, store in cool place “‘B”’
Dry, store in cool place
Wash, stratify “A”

Dry, or stratify “A"’

Sow at once

Dry

Dry

Dry, plant in spring

““A’’ Stratify 3 to 4 months at 33 to 41 degrees F. in moist sand. ‘‘C’’ Soak in nitric acid 2 to 2 hours, stratify as in “A”’.
“B’’ Pour boiling water over seeds, let stand overnight.

““D>* Cut ends into inzer pulp, soak overnight, start indoors or plant.

[A 4
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ASSOCIATIONS, BEEKEEPERS.—
People interested in bees and bee-
‘keeping are naturally drawn together
because of this common interest. Local
‘organizations drawing members from
‘a community, county or district have
- shown a remarkable growth rate with
_many new associations being formed.
If sufficient interest in beekeeping is
_evidenced the leadership for the initial
steps in forming an association of
 interested beekeepers can usually be
found among local beekeepers though
they may or may not be experienced in
community affairs.

- As communities become larger and
“more integrated community interaction
becomes more complex. Those having
bees may find that their hobby or
business tends to draw more attention
. from neighbors who may protest, with
_or without basis in fact, that honeybees
pose a threat to their security. Prompt
action by a beekeepers’ group often can
make factual information available to
the agencies responsible for public wel-
~ fare thus forestalling laws or ordinances
- which would ban bees from a commun-
ity. Positive approach by a responsible,
~ well-informed committee from a bee-
keepers’ association is more effective
" than the testimony of individuals who
may be under pressure to defend their
_own rights before a community hearing.
A beekeepers’ association must be
. organized by a chartering body which
will adopt by-laws, arrange meeting
dates and arrange for the election of
officers.

 By-laws are subjective to the aims of
‘the organizing body and members but
must incorporate important principles
that become evident in the example
~ following.

Article I — Name

The name of the club shall be The
Long Island Beekeepers’ Club.
Article I — Purposes
Section 1. The purposes of this club
 are to assist its members and others
_interested in bees with their beekeeping
_ problems, to provide those interested
in bees an opportunity to meet to dis-
_cuss their problems; to cooperate with
the Cooperative Extension Associations
~ of Nassau and Suffolk Counties, the
. New York State College of Agriculture

and Life Sciences at Cornell University,
other colleges, the United States De-
partment of Agriculture and the Eastern
Apicultural Society, to disseminate the
latest beekeeping information and to
provide those interested in bees an
opportunity to get together for a social
time.

Article 111 — Membership

Section 1. Any person interested in
bees is eligible for membership in the
club.

Section 2. Any eligible person re-
questing membership may become a
member upon the approval of such
request by the membership chairman,
and by the payment of the annual mem-
bership fee of $2.00 or an annual family
membership fee of $3.00. The member-
ship year shall be from January 1
through December 31. New members
joining after October 1 shall be consid-
ered paid up members for the following
calendar year.

Section 3. After admission, a mem-
bership card shall be issued to each
member. Membership is not transfer-
rable. New members will be given a
manual of procedure of good practice
for keeping bees.

Section 4. Membership shall be on an
annual basis as oulined in Section 2.
Dues become payable on January 1 of
each year. In order to vote at the an-
nual meeting a member must have been
a paid-up member in good standing for
the previous year. Only members in
good standing and members of their
immediate families who are present can
enter contests.

Article IV — Fiscal Year Meeting

Section 1. The fiscal year of the
club shall begin on January 1 and end
on the following December 31.

Section 2. The annual meeting of the
club shall be held within three months
after the close of the fiscal year, at any
place designated by the Board of Direc-
tors, within the area served by the club.

Section 3. Special meetings may be
called by the president, or may be
called upon request, in writing, by one-
quarter of the membership ¢ by five
mermbers of the Board of Diiectors.
Not less than 10 days written notice
shall be given prior to any such special
meeting.




44 ASSOCIATIONS, BEEKEEPERS

Section 4. Notice of the time and
place and topics of each regular meet-
ing of the club shall be mailed to each
member at least eight days previous to
such meeting.

Section 5. Eleven members of the
club shall constitute a quorum for the
transaction of club business at regular
meetings. A committee requires a ma-
jority of its members for a quorum.

Section 6. Each member in good
standing shall be entitled to one vote,
only. No vote by proxy shall be per-
mitted.

Section 7. The order of business for
all meetings of the club, unless changed
by a majority vote of members present,
shall be as follows:

a. Call to order

. Salute to the American flag

. Reading of minutes of the last
meeting

. Communications and bills

. Report of Officers

Report of Committees

. Unfinished business

. New business

Acceptance and presentation of
_hew members

j- Program )

k. (At annual meetings only)
Election and installation of
officers

1. Adjournment

Section 8. In parliamentary matters
“Roberts Rules of Order, Revised” shall
be used in all cases where they are
applicable, subject to the by-laws of
the club.

Section 9. Payment of all bills shall
be made upon the approval by a majori-
ty vote of the Board of Directors or a
majority vote of members at a regular
meeting.

Article V — Directors and Officers

Section 1. The - fficers of the club
shall be a President, Vice President, a
Recording Secretary, a Corresponding
Secretary, a Treasurer, a Membership
Chairman, Historian, Librarian and a
Program Chairman. The term of each
such officer shall be one year. The
President may not succeed himself for
more than one year. All other officers
may continue in office at the discretion
of the membership.

Section 2. The Board of Directors of
the club shall consist of the officers

oo .0 Q O

of the club, namely President, Vice
President, two Secretaries, Treasurer,
Membership Chairman, Historian, Li-
brarian and Program Chairman, and
nine who shall be elected from the
membership of the club and shall hold
office until their successors have been
elected. Directors-at-Large, elected by
the membership at the annual meeting,
shall also serve on the Board. Vacancies
shall be filled for the unexpired term
by the President. At the next annual
meeting, following the adoption of these
By-Laws, three directors shall be elect-
ed for a three-year period, three for a
two-year period and three for a one-
year period. At future annual meetings,
three shall be elected to fill the expired
terms.

Article VI — Duties of Directors

Section 1. The Board of Directors
shall direct the business and affairs of
the club and make the rules and regula-
tions for the use of its services by its
members, consistent with these By-Laws

Section 2. No director, officer or
member of the club shall receive, direct-
ly or indirectly, aay salary or compen-
sation for services rendered this club
either as such director or officer or in
any other capacity unless authorized by
the concurring vote of the quorum of
the club at a meeting.

Section 3. A majority of the Board
of Directors shall constitute a quorum
for the transaction of business at any
meeting of the Board.

Article VII — Duties of Officers

Section 1. The President shall:

a. Preside over all meetings of the
club and the Board of Directors,

b. Call special meetings of the
club and of the Board of
Directors.

c. Perform all acts and duties re-
quired of an executive and pre-
siding officer including the ap-
pointment of various commit-
tees that may be required for
the proper functioning of the
club.

1. The Nominating Committee
shall consist of five members
of the club, two of whom
shall be appointed by the
President and three to be
elected by the membership




body at the regular meeting
prior to the annual meeting.
The committee’s recommen-
dations for officers shall be
submitted at the annual
meeting. Nominations may
also be made from the floor.
Consent should be obtained
from the nominees proposed
for office before submitting
their names to the member-
ship.

2. The Auditing Committee,
consisting of three club mem-
bers, at least one of whom
shall be a member of the
Board of Directors and shall
act as Chairman, shali be
appointed by the President.
Their duties shall be to audit
the books of the Treasurer
and make a report at the
annual meeting.

Section 2. In the absence of the Pres-
ident, or because of his disability or
inability to serve the Vice President
shall perform all duties of the office.
Section 3. The Recording Secretary
shall:
a. Keep a complete record of all
the meetings of the club and of
tae Board of Directors.

b. Perform such other duties as
may be required by the Board
of Directors.

Section 4. The Corresponding Secre-
tary shall:

a. Write letters as directed by the
President and/or Board of Di-
rectors.

b. Notify tke officers and all mem-
bers of committees of their
appointment.

¢. Serve all notices required by
law and these By-Laws.

d. Perform such other duties as
may be required by the Board
of Directors.

e. Maintain a complete record of
all physical property and equip-
ment owned by the club and the
location of same.

Section 5. The Treasurer shalil:

a. Sign as Treasurer with the Pres-
ident all checks and other obli-
gations of the club, unless au-
thortized tc sign alone by a vote
of % of the membership
present.
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b. Receive and disburse all funds,
and be custodian of all the
securities of the club.

c. Keep a full and accurate ac-
count of all the financial tran-
sactions of the club in books
belonging to the club, and de-
liver such books to his successor
in office.

d. Shall make a full report of all
matters and business pertaining
to this office to the members
at the annual meeting, and to
directors, whenever requested.

e. Deposit all moneys of the club
in the name and to the credit
of the club in such depositories
as may be designated from time
to time by the Board of Di-
rectors.

f. Perform such other duties as
may be required by the Board
of Directors.

Section 6. The Membership Chair-
man shall:

a. Keep a complete list of mem-
bers and their addresses.

b. Turn over to the Treasurer the
money received from member-
ships.

c¢. Give new members a manual
of procedure of good practice
for keeping bees.

d. Notify those who have not paid
their dues that they are due.

e. Perform such other duties as
may be required by the Presi-
dent and/or Board of Directors.

Article VIII — Good Neighbor Policy

Section 1. No more than four hives
of honeybees for each one-quarter acre
or less of lot size shall be maintained
on any lot.

Section 2. No hive of honeybees
shall be maintained within 10 feet of a
boundary line of the lot on which said
hive is located.

Section 3. A six-foot hedge or fence
(partition) shall be placed between the
hive and the neighbors if the hive is
10 feet from the neighbor’s yard and
the entrance faces the neighbor’s yard.

Section 4. No hive of honeybees shalil
be maintained unless an adequate sup-
ply of water shall be furnished within
20 feet of said hive at all times between
March 1 and October 31 of each year.
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Section 5. No hive of honeybees
shall be maintained unless such hive is
inspected not less than four times be-
tween March 1 and October 31 of each
year by the owner or his delegate. A
written record inciuding the date of
each such inspection shall be maintain-
tained by said owner and shall be avail-
able by authorized individuals,

Section 6. No hive of honeybees
shall be maintained in a residential area
in such a manner as shall constitute a
substantial nuisance.

Article IX — Amendments

Section 1. These By-Laws may be
amended at any meeting of the club of
which the members shall be given at
least 10 days’ notice, by a 34 vote of
paid-up members present, and that the
proposed amendment be read at the
meeting of the club prior to said meet-
ing and that the notice of such proposed
amendment shall have been included
in the call for said meeting.

ARTIFICIAL SWARMING — Or,
ungrammatically, ‘“shook swarm-
ing”. This was practiced in the ear-
ly 90’s as a means of causing bees to
swarm at the convenience of their
owner and not at a time when he
might be away or unable to take
care of them. When initial or
swarming cells were being formed
(see illustration) and especially if
they contained an egg or small larva
at the beginning of the honey flow,
the hive was removed from its stand
and anotber containing frames of
foundation was put on the old stand.
The bees were then shaken from all
the combs of the old hive and made
to run in at the entrance of the new
hive now on the old stand.

It was thought at the time that
this procedure would make the bees
really believe that they had swarm-
ed. Whether they did so, no one
knows. The supers, if any, were
taken off the old hive and put on
the new.

The removal of all the brood, or
most of it, would of course deplete
the old colony strengtk so that na-
tural swarming would not occur.
Sometimes the removed brood was
put on top of the super, or it was
distributed in colonies not up to
swarming pitch. When the brood
was put back, the colony strength

would be maintained and a crop o
honey might be secured.
- Did this procedure prevent na
tural swarming? Yes, in the ma
jority of the cases, but sometimes a'
the expense of no honey, particular
ly if the brood was not returned tc
the old cclony that had been shaken
The plan looks good on paper,
and many practiced it in the beliel
that it was a clever trick to make
the bees believe they had swarmed.
In late years the practice has all
but been abandoned and in its place
the Demaree plan to prevent swarm-
ing has taken its place. (See De-
maree Plan of Swarm Control.)

ASTER.—(Aster, the Greek word
for star.) Asters are also called
starworts, and in England, Michael-
mas daisies. This is a genus of Com-
positae, the largest and most impor-
tant plant family to which also be-
long goldenrods, sunflowers, this-
tles, and daisies.

Aster honey is gathered chiefly
from the very common species A.
multifiorus, A. vimineus, A. lateri-
ulatus, A. tradescanti, and A. panic-
ulatus, all of which produce dense
clusters of small white or pale blue-
white rayed heads, except A. mul-
tiflorus, which has the rays white or
purplish. Over large areas in Ken-
tucky, Indiana, and other states the
bloom is so abundant that the fields
appear to be covered with snow.
The plants are often very bushy,
growing from six inches to three
feet tall. When the weather is fa-
vorable colonies will pack their
combs with aster honey, or if combs
have already been filled from an
earlier source a surplus is often
stored.

Many beekeepers insist that they lost
many colonies when wintering on aster
honey. So strong has been the oppo-
sition to it for wintering that its remov-
al and replacement by sugar syrup has
been advocated repeatedly. This is a
mistake if the honey is sealed in the
combs. It is probable that if aster honey
is gathered so late in the season that
it only partially ripens and remains un-
sealed, it is liable to deteriorate, but
any other honey under similar circum-
stances would be objectionable. Its
tendency to granulate quickly and solid-
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ly, making it only partially available
for the bees, has also added to its poor
reputation as a winter food. Misman-
agement by the beekeeper seems likely
in some cases to have been laid to the
fault of the aster honey. If this honey
held properties that were actually in-

BASSWOOD

jurious to the bees, they would appear
uniformly everywhere, but this is cer
tainly not the case. The experience ol
scores of beekeepers, continued througk
many years, proves that aster honey,
well ripened and sealed, is an excellen
winter food for bees,

B

BABIES, HONEY FED.—See Hon-
ey, Food Value of.

BAIT SECTIONS. — See Comb
Honey, to Produce.

BAKING, HONEY IN.—See Hon-
ey Biread, and Honey, Cooking Val-
ue of.

BALLING OF QUEENS. — See
Queens, Queen Rearing, and Iniro-
ducing.

BANAT BEES. — See Races of
Bees.

BASSWOOD.—This tree is not a
dependable source, but it is seldom
that it fails entirely to yield nectar.
Even when the trees are laden with
flowers no surplus will be obtained
if the weather is cold, cloudy, and
windy. Hot clear weather and a
humid atmosphere are the condi-
tions most favorable for the active
secretion of nectar. Small drops
may then be seen sparkling in the
bloom, and a bee may at times ob-
tain a load from a single blossem.
The best yield of honey ever secur-
ed from a single hive at Medina,
Ohio, was from basswood bloom,
the quantity being 43 pounds in
three days.

The length of the honey flow
from basswood may vary from five
to 25 days, while the date of bloom-
ing is influenced by locality, alti-
tude, and temperature. The date of
blossoming may be from 10 to 15
days later in a cold season than in

a hot one. In localities where bass-
wood grows both in the valleys and
on high hills the bees will have a
much longer time to gather the nec-
tar, since the trees in the lowlands
will bloom earlier than those at a
greater height.

In some localities there are two
or three different varieties of bass-
wood, all blooming at different
times. This prolongs the flow from
that source.

Basswood honey is white and has
a strong aromatic or mint-like fla-
vor. It is easy to tell when the blos-
soms are out by the odor about the
hives. The taste of the honey also
indicates to the beekeeper the very
day the bees begin to work on the
flowers. The honey, if extracted
before it is sealed over, has so
strong and distinctive a flavor as to
be disagreeable to some persons.
The smell and taste have been lik-
ened to that of turpentine or cam-
phor—not pleasant when just gath-
ered, but when sealed over and
fully ripened in the hive almost ev-
ery one considers it delicious. A
pure basswood extracted honey, on
account of its strong flavor, should
be blended with some honey of
milder flavor such as mountain sage
or clover.

The flavor is so pronounced that
a little basswood mixed with a large
amount of white or sweet clover
gives a taste that is very pleasing.
The author prefers above all other
honeys a white clover, sweet clover,
or alfalfa with a trace of basswood.

|
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Basswood In full bloom, life size

The combination flavor is better
han any one ox them alone. Unfor-
nately, basswood trees have been
ut so much for timber that only
voung trees are left and they yield
only in certain seasons.

The fine illustration on page 49
chows the basswood flowers and
leaves. The clusters of from five to
15 flowers are drooping, thus pro-
ecting the nectar from the rain.

he stem of the cluster is adnate to
hn oblong membraneous bract. The
nectar is secreted and held in the
fleshy sepals and it is often so abun-
dsnt that it appears like dewdrops
in the sunlight. The blossoms are
small, light yellow, and exhale a
honeylike fragrance. The stamens
are numerous and the anthers con-
ain a small amount of pollen, but
honeybees seldom gather it when

e nectar is abundant. However.
if the nectar supply is scanty, then
both honey bees and bumblebees
may be seen with little balls of pol-
len on their thighs. In England
pbasswood seldom sets seeds. The
inner bark is tough and fibrous and
was once used by agriculturists and
florists for binding purposes.

~ BEAR DAMAGE.—Bears ravaging
apiary sites continues to be a problem
where bears populate protected areas
or where a favorable habitat tends to
bring them into contact with beehives
during their foraging for food. While
trapping and shooting are sometimes
used as a last resort preventive meas-
ures often are necessary or preferable.

An electric fence, properly constructed,
will turn a bear away from the bee
yard.

Electric Apiary Fence*

An almost endless variety of electric
fence designs have been developed, but
for this particular purpose, one has
proven itself both effective and eco-
nomical. With this fence, an area
50 x 50 (2500 square feet) can be
enclosed for about $90, plus labor.
Materials required are: Studded seven-
foot T-shaped metal posts, 16 gauge
barbed wire, snap-on insulators, spring
attached for studded T-posts, corner
insulators, a 6-volt hot shot battery,
plastic gate handles, 12-inch plastic
tent pegs and several rolls of 24-inch
wide, 2-inch mesh chicken wire.

It's important that the fence be
erected and operational before hiving
takes place. Thus, any inclination a
bear may have to get into the habit of
paying you regular visits will be nipped
in the bud.

Drive the metal posts two feet into
the soil at 12%4-foot intervals. Have
the corner posts lean slightly outwards
to compensate for the inward pull of
the wire. Using snap-on plastic insu-
lators, attach strands of barbed wire
to the posts at 6, 20, 36 and 48 inches
above the ground. Place the corner
insulators on the inside of the corner
posts — the rest outwards.

*Manitoba Dept. of Mines and Resources.
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This electric apiary fence has proven bear-proof if properly constructed. Weeds and brush mus
not be allowed to grow up among the wires as this will break the circuit.

Once the fence wires have been
strung connect the four strands of
barbed wire together with a length of
wire placed at two opposite corners of
the enclosure. It is necessary to place
a negatively charged wire mat on the
ground to ensurz good contact. Use
the chicken wire for this purpose, se-
curing it in place with 12-inch plastic
tent pegs. This is an essential part of
the fence construction.

For convenience in servicing the
hives, a gate can be located between
two posts. Fasten the loose ends of
the barbed wire to plastic handles which
can be hooked into looped ends of the
fence wire to close the opening.

Place the fencer, powered by a 6-
volt hot shot battery, near the gate
post just inside the fence so that it can
be reached from outside the enclosure.
Connect :he positive lead to the lower
strand of barbed wire. Connect the
negative or ground lead to the chicken
wire and ground rod. A good connec-
tion is essential. .

Where wood posts are readily avail-
able, they can be substituted for the
metal posts. If this is done, it is also
necessary to use insulators designed
for wooden posts instead of snap-on
type. Reinforce the corner posts with
a 45-degree angle brace.

The following precautions should
also be taken. Place the battery in a
plastic bag to guard against corrosion.

ELECTRIC BEAR
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BEE BEHAVIOR.

There is probably nothing in a
animated creation that shows suc
a spirit of cooperation as a colony o
bees. There is no king bee, boss, o
ruler. As is well known, the qu
herself is little more than an egg
laying machine. She does not di
rect the policies of the colony ex
cept perhaps in sometimes leadin
forth a swarm, and even then it
generally believed that she follo
rather than precedes. As noted
several places in this work, th
queén not only has special duties
but the worker bees themselves are
divided into two main groups—th
house or nurse bees and the fiel
or control bees. The latter, unde
normal conditions, do little or n
work in taking care of the young
building comb, or, in fact, anythin
else that young bees can do as we
or better. The young, or nurse bees
on the other hand, do not as a rul
go to the field until they are fro
ten days to two weeks old. Soon af
ter they emerge from their cells an
get over that feeble, downy look
they begin feeding the larvae (Ro
says the old larvae first), po:ishin
out the cells where the queen ¢
lay, building comb, cleaning house
carrying out the dead, and guardin
the entrance. The division of labo
is so perfectly accomplished tha



every bee seems to know its own
work and does it. (See Age of Bees.)
 After the active season is over,
when there is little or no brood
rearing and no nectar coming in, all
the bees seem to hang over the
combs in a sort of listless, quiescent
state. As the weather becomes cold
they form a cluster as noted under
Temperature of Cluster in Winter,
and Wintering.

Colony Morale

It is well known that some colo-
nies will gather very much more
honey than others of equal strength.
It is also true that a weak colony
will sometimes gather relatively
more honey than a strong one. Some
bees are better workers than others
and it is usually the custom to breed
from queens that are the mothers of
these good workers.

. An attempt has been made to ex-
plain the difference in morale be-
tween one colony and another. One
‘colony may have the same numeri-
cal strength as another. The one
'that does poor work in the supers
'may have a large proportion of very
old and young bees and a compar-
atively small proportion of active
field workers, or, as Latham calls
them “control bees”. (See next para-
 graph.) The active bees in the prime
of their lives are the ones that do
 the real work in getting together a
' good yield of honey. Colony mo-
rale may depend upon a difference
in the strain of bees or it may de-
 pend upon the right proportion of
 active field workers to the rest of
' the bees. Probably both factors
 have a bearing on morale.

‘ Control Bees

. Since there is no queen bee or
_ king bee that controls the policies of
' a colony, it is the workers them-
selves that direct or boss not only
' the queen herself but the actual
work of the colony. Mr. Allen La-
- tham, in an artiele in Gleanings in
Bee Culture for January, 1927, and
' July of the same year, calls atten-
tion to what he calls the “control
| bees of the colony” “These bees,”
| he says, “are not made up of the
. wery young or the very old. They
| are probably between the ages of 14
' and 21 days. and are in the height of
| their prime.”

~ Armies are not made up of boys
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or of men past middle life, but men
of an age at which they can do their
best work, and at such age too that
they can endure the maximum of
hardships. The same principle is
usually true in the hive. “These
control bees,” says Latham, “are the
ones that decide when the swarm
shall issue, that defend the entrance,
and, when necessary, start the of-
fense. They are the stingers.”

When a swarm leaves the parent
colony it is important that it should
have bees in the prime of their lives.
Very young bees cannot fly. Some
that are somewhat older have not
yet reached the age for field work
and they are yet at home. Very old
bees whose wings are worn or fray-
ed out would not be able to do ef-
fective work in starting a new home.
Latham thinks that the “control
bees” are the ones that usually
leave.

Formerly it was supposed that all
the young bees were left at home
when a swarm issued and all the old
bees joined the swarm. While this
is true to a large extent, yet on the
basis of the survival of the fittest
only the best and most active bees
should join the swarm, and they are
probably the ones that make up the
swarm that first leaves the parent
colony. There must be in the new
home bees to build comb, bees to
feed the young, and bees to go to the
field.

In the same way ‘control bees”
will ball the queen when she fails;
they will carry out the bees that are
worn out and the young that are
crippled or feeble. In fact, they
will rule the whole colony. The
young bees and the very old bees
seem to accept it as a fact, accord-
ing to Latham, that they are to do
as they are told, and there is not
wanting evidence to prove that he
is right.

The Resting Period of Bees

When rid of her load, the worker
may return at once to the field, but
usually she loiters about the hive
for a while—from a few minutes to
half a day. So frequently do such
bees crawl into a cell and go to
sleep for a half-hour or so that it is
reasonable to asstume that such is
the customary procedure. By sleep-
ing is meant as nearly a complete
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suspension of movement as possible.
The customary pulisation of the ab-
domen nearly ceases or is suspended
for minutes at a time, and the oc-
casional pulsation is very slow.

When the nap is over, the bee
backs out, combs off her head just
as if “scratching for a thought”, and
starts off in more or less of a hurry.

Presumably all the bees of a colo-
ny do this sleeping, and drones and
gueen are no exceptions, but in the
case of the latter two the sleeping is
not usually done in cells.

When bees are getting stolen
sweets a very different condition
arises. A feverish excitement is no-
ticeable in the returning workers
and it is not long before the whole
colony is in a more or less disturbed
state. Sleeping is not then in evi-
dence. Why a load or several loads
of honey should make so marked a
difference from several loads of
nectar is unknown, and until we
know more about the bee it is idle
to speculate.

The Bee Sleep

There is another resting period
quite different from that described
ahove. If there is no honey flow on,
making it necessary for the :ees to
evaporate the nectar, the ordinary
colony at night will go into a quies-
cent state approximating sleep. In
our leciure trips exhibiting live bees
from the platform, as noted else-
where, we have repeatedly observed
that the bees are much more sleepy
or “dumpy” at night than during
the middle hours of the day. They
seem to form in listless masses and
are not disposed to fly out to the
footlights as they are in the day-
time. They remain in quiescent
clusters, either in a hat or in any
other receptacle in which they may
be placed, making little or no effort
to fly.

However, if bees have been con-
fined for any length of time during
winter and are then released at
night or at any other time, they will
fly out toward the light, dropping
their feces all over everything.

As cool weather comes on, the
colony draws up more and more in
a compact cluster. When the weath-
er is very cold a large force of bees
will contract to a ball about the size
of a three or four quart oval jar.

When weather warms up this clus-
ter will expand enough to caver all
the combs. The average novice is
led tc wonder how it is possible for
so large a force of bees to get into
such a small compact mass.

In very cold weather when the
temperature drops, the bees inside
of the cluster will begin to exercise.
(See Temperature.)

Colony Odor and Queen Qdor

Every colony has its own odor.*
Strange bees cf another colony can
not enter a hive without being grab-
bed and stung to death. Drones or
young bees, on the other hand, can
enter another hive, but adult bees
are usually regarded as robbers and
are dealt with accordingly. Were it
not for this colony odor it would be
possible for strange bees to enter a
hive, rob it out, and ruin the colony.
As a dog recognizes his master by
his keen sense of smell, so do the
bees distinguish between one of
their own colony and a stranger.

Besides the colony odor, there is
what is known as the queen odor.
Every queen carries her own odor,
so that a strange queen coming into
a hive will be immediately recog-
nized. So far as the queens are con-
cerned, beekeepers wish that the
bees could not make this distinction
between their queens. It would be
a great convenience to be able to
take out one queen and put in an-
other—a better one.

In the height of a honey flow,
however, queens of two different
colonies can often be exchanged
without the loss of either. The bees
are so intent upon gathering honey
that a mere exchange of queens

*1 have always been more or less skep-
tical about colony odor. I have always
felt that the alien bee is known by its be-
havior rather than by its odor. e alien
bee knows its own home and when it gets
into a strange home it begins to act in a
suspicious manner. The study of robber
bees is very enlightening, as is the study
of queens. I have more than once drop-
ped a strange queen right amongst strange
bees and had her accepted at once, even
though the colony already had & queen.
On the other hand, if this queen shows
any fear or acts in any abnormal manner,
she is at once pounced upon.

However, I do not deny colony odor.
Sometimes a queen acts normally and
though quiet and undisturbed for several
minutes, alo comes a single bolshevik
bee who attacks that queen. There must
be something about that queen that arous-
es the suspicion of this particular bee,
Odor seems most likely.—Allen Latham.
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apparently does not make ary dif-
ference with them. Even after the
‘honey flow a whole frame of brood
with its queen can sometimes be ex-

changed for a whole frame of brood
with its queen from another hive,
provided the exchange is made without

.disturbance.

i The Language of the Homey Bees*

One of the most outstanding research

‘workers on honeybee communication
| has been Dr. Karl von Frisch, who re-
‘cently retired as Professor of Zoology
‘at the University of Munich, Germany. .

Professor von Frisch was not satisfied
that the language of the honeybee

‘should remain a mystery. He has spent
‘much of his life studying bees and most

of the items mentioned below arz dis-
cussed in greater detail in his book,

 “Bees, Their Vision, Chemical Senses,
 and Language.”

It has been determined that only man

' has a form of communication which
is more complicated and superior to
that of the honeybee. The language of
the honeybee is not a spoken language
~but is built around intricate dances.

Only last fall a graduate student at

the University of Michigan, Mr. A. M.
. Wenner reported that there was a sound
- associated with the dance. The sounds
- were not produced by the waggling of

the abdomen but their source had not

been determined. Further work is in
. progress on this subject and it is hoped
“that it will be determined where the
sound is made and what function it has

in understanding the dance of the hon-
eybee. The fact that the presence of
such a sound was discovered only re-
cently is indicative of the problems of

- research. It is extremely easy to over-
 look things that seem so obvious. There
~ are undoubtedly numérous phenomena

taking place about us and in the honey-
bee colony which are rather simple but
which we have not observed.

Most of the experiments undertaken

by Professor voh Frisch can be easily
- repeated by anyone with a little experi-
 ence in beekeeping. Very little expen-

sive or complicated laboratory eauip-

. ment is required. The language of the

* From a review of Dr. Karl von Frisch's

honeybee may be studied by using a
single frame observation hive and small
feeding stations located at various dis-
tances from the hive.

Von Frisch Experiments

Von Frisch records that in order to
start these experiments he would, “place
upon a small table several sheets of
paper which have been smeared with
honey.” It was then necessary to wait
until a bee discovered the feeding place.
Sometimes this takes only a few min-
utes or a few hours but it may take
several days. Soon after the feeding
place is discovered by the first scout
bee and she has returned to the hive
other bees will appear at the feeding
station in large numbers. One of the
problems connected with undertaking
such experiments is that other bees in
the vicinity may find the feeding spot
and they may not belong to the hive
which one is interested in observing.
It is, therefore, desirable to have some
degree of isolation when undertaking
these observations.

A bee which is taking up nectar or
a honey solution with its mouth parts
is very intent. While a bee is at a
feeding dish it may be easily marked
with a paint so that it can be distin-
guished when it returns to the hive.
Von Frisch used dry artist’s pigment
which was mixed with shellac in alco-
hol. Fingernail polish would probably
work ec ally well. A very fine pointed
brush can be used to make applications.
Bees may be marked on the thorax or
on the top of the abdomen. Different
colors may be used. In his book von
Frisch outlines a method of using five
colors on different parts of the body
sO ;l;agt the bees may be numbered up
to .
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Round Dance

When a scout bee returns to the hive
she first gives most of the nectar which
she has collected to one of the house
bees and then she begins to perform a
dance to indicate this food source to
the other bees in the hive. Basically
there are two types of dances. Von
Frisch has called the first dance the
“round dance” (figure 1). The dance
may last as long as a minute and the
dancer may then move to another lo-
cation and repeat the dance or she may
return immediately to the feeding place.
Von Frisch savs, “The bees near the
dancer become greatly ecxzcited; they
troop behind her as she circles, keeping
their antennae close to ber body. Sud-
denly one of them turns and leaves
the hive. Others do likewise, and soon
some of these bees appear at the feed-
ing place.”

“Tail-wagging” Dance

The round dance indicates that the
focd source is close to the hive. As
the distance of the food source from the
hive approaches about 100 yards, the
bees no longer perform the round
dance but rather the “tail-wagging
dance” (figure 2). The round dance
apparently means that food is in the
immediate vicinity of the hive and that
workers interested in finding this food
should go out and seek near the hive.
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“Tail-wagging” Dance

The tail-wagging dance tells the other
bees in the hive both the distance and
the direction in which the food might
be found. “The distance is indicated
in a rather exact manner by the num-
ber of turns in the wagging dance which
are made in a given time.”

After nearly 4,000 observations, a
graph was prepared (figure 3) which
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Fig. 3. Vertical scale represents the numher of
turns in a 15 second period. Horizontal scale
represents distance of nectar source in meters.

shows the relationship between the
number of turns made in the wagging
dance and the distance of the food
source from the hive.

The direction of the dance indicates
the direction of the food from the hive
in relationship to the sun. When the
straight part of a dancer’s movements
on the comb are in an upward direction,
the feeding place is in the same direc-
tion as the sun. When the straight por-
tion of the dance is directed downwards
on the comb the food source is in the
direction opposite from the sun. When
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Fig. 4. h equals hive, f equals feed, s equals

sun. At the left of each diagram is shown

how the bees dance on the comb to indicate

the direction of the feeding place with respect

to the sun's position. Note that the top of

the comb or upward direction represents the
sun,
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the dance is to the right of the vertical
the food source may be found to the
right of the sun. (figure 4.) Dr. Esch
of Germany has also found that sounds
are associated with the tail wagging
dance. The frequency of the sound in-
dicates the distance of the food source.
A very low or slow beating sound
means the nectar is very distant.

Thus, one bee communicates to other
bees the information which is necessary
to find the food source. QOccasionally
the dancer stops and feeds the bees
which are following the dance and thus
they learn the scent of the source. Esch
found during the dance one of the fol-
lowing bees give a “beep” sound which
is a command to the dancer to give
her a taste of the nectar. In his work
with an artificial dancing bee and tape
recorded sounds the “following bees”
attacked the dancer when it failed to
respond to the “beep” command. In
the case of nectar sources close to the
hive, the scent may also be obtained
by the bees from the scent which ad-
heres to the dancer’s body.

One of the unsolved mysteries con-
cerns ths finding of a food source
which might be behind a hill or so lo-
cated that the bees cannot fly a “bee
line” directly from the hive to the
food. The dance indicates the direct
distance to the food despite the fact
that the seeking bees must take the
detour.

One of von Frisch’s interesting ex-
periments concerned locating a hive on
one side of a steep hill and a food
source on the opposite side. It was
thought that the bees would fly around
the hill but instead they flew over it.
The distances were measured and it
was determined that the distance over
the hill was slightly shorter than the
distance around the hill.

Bees Working on One Source of
Nectar or Pollen at a Time

One of the most interesting of all
facts in bee culture is that a bee
will not, as a general rule, visit
more than one kind of tree or plant
on a single trip when it goes into

THE WASHBOARD MOVEMENT

At the close of the season or after the
main honey flow, when bees don’t have
much to do, they may sometimes be seen
over the front of the hive with heads
pointiag down in a forward and backward
movement much as a washerwoman scrubs
her clothes over a washboard. The pic-
ture shows a typical case.

the field in quest of pollen or nec-
tar. If it starts gathering nectar
from white clover it will not on the
same trip take nectar from swee!
clover, basswood, or any other
source. In the same way, if a bee
is gathering pollen from the dande-
lion it will not gather any other
kind on that one trip. While there
are exceptions* to this rule, its ap-
plication is so nearly universal that
it may be stated as a fact that a bee
usually visits only one scurce on a

*Sladen says: “It was formerly believed
that a bee hardly ever visited more than
one species of flower on the same journey,
but careful observers have found that
under certain conditions, from
one species to another is not rare, and this
has been proved by the presence of varie-
gated loads of pollen. Bumblebees are
more inclined to change from one species
of flower to another than are honey bees.
This is especially true in the case of the
common European species Bombus ter-
restris, which is closely related to the
Canadian species B. terricola. In a nest of
B. terrestris that I kept under observation
in July of this year, 40 percent of the
workers returned home with variegated
loads. In order to discover exactly how
the pollen basket is loaded I took sections
of a number of variegated loads collected
by the workers in this nest. In one of
the most interesting of these, no less than
eight successive kinds of pollen were dis-
tinguishable."

changing




56 BEE BEHAVIOR

trip, either for pollen or nectar.
(See further discussion under the
head of Pollen, subhead Constancy
of Honey Bees in Collecting Pollen
or Nectar.)

How Bees Deposit Their Load
of Nectar

The honey-laden bee on return-
ing from the field is not in a hurry
to get rid of her load, and it is not
at all unusual for her to keep it for
half an hour or more before deposit-
ing it or she may pass it to another
bee and then hike back to the field.
If there is a rush of nectar she will
pass it to a bee that is not a fielder.
This is a beautiful case of coopera-
tion. Or, if there is no rush of nec-
tar she may walk aimlessly about or
settle quietly down somewhere and
seemingly forget the world, or she
may, after an extended journey over
the combs, select a cell for her load.
She enters the cell with her back
down and feet up. If the cell has no
honey in it she goes in until her
mandibles touch the upper and rear-
most angle. The mouth and mandi-
bles are opened and a drop of nectar
appears, welling up until it touches
the cell wall. Slowly the bee turns
her head from side to side, spread-
ing the nectar against the upper
part of the cell. All this time the
mandibles are kept in motion; and
as the nectar covers the gland open-
ings it is possible that the secretion
is being added to the nectar.

When the bee is adding her load
to honey already in a cell the pro-
ceeding is the same except that the
mouth parts are submerged in the
honey already there. The mandibles
are kept in motion as before. The
tongue in neither case takes any
part. (See Honey, Ripening of.)

How Bees Ventilate Their Hives

When bees gather nectar it is
largely water. Thin nectar stored
in the combs with this excess of wa-
ter would ferment and sour, and
hence the bees drive out the excess
moisture until there is not more
than 20 percent of actual water to
actual sweet in honey.

How then do the bees drive out
the moisture? When the load of nectar
is stored in the cells there is still a
large amount of water, probably
three parts of water to one of actual
sweet.

During the day, and especially at

night, the bees will form into two
groups, one group forcing the air
out of the hive and the other group
forcing the air into the hive. There
seems to be perfect cooperation, so
that a strong circulation of air passes
through the hive. This air forced in
and out of the hive all night and
during the day causes the freshly-
gathered nectar to evaporate to less
than 20 percent of water.

It is a very interesting experiment
that any beginner can try out for his
own satisfaction. After the bees have
worked hard all day in the fields
and have made a gain of five or ten
pounds of nectar, which is little bet-
ter than sweetened water, the entire
force goes to work ventilating the
hive. By listening one can hear a
low hum. On one side of the en-
trance bees are found fanning the
fresh air in and on the other side of
the entrance they are fanning the
moisture-laden air out of the hive.
By holding a lighted match on one
side of the entrance and then on the
other it will be observed that there
is a strong current of air going in
and an equally strong current of
moisture-laden air coming out on
the opposite side.

The process by which the bees
evaporate and gradually convert the
thin nectar into thick honey is called
ripening. (For full discussion see
Honey, Ripening of.)

Comb Building and its Relation to
the Ripening of Honey

Comb building is rapid when
most of the bees are ripening nectar.
It the flow is good and many bees
have to retain their loads for a
while, as with a recently - hived
swarm, wax secretion is rapid. Or
if the flow is heavy and nearly all
have to work at the ripening pro-
cess, wax secretion is forced. The
bees can not help producing it then.
Its production seems to be closely
connected with the conversion of
nectar into honey. If this view is
correct it affords an explanation of
the failure to obtain satisfactory re-
sults in feeding back ripe honey to
have sections completed. Honey ex-
tracted “raw’” or “green” (that is,
before it is sufficiently ripened) and
fed to comb-building colonies gives
much better results. (See Combs.)
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The Color Sense of Bees

That bees can detect colors as
well as odors is now pretty well es-
tablished. When hives are placed in
straight rows and entrances are
pointed in the same direction the
bees often get confused and go into
the wrong entrances. (See Apiary,
subhead, Arrangement of Hives.)
This can be corrected by painting
the hive fronts different colors. Now
for the proof: If a hive with a red
front is exchanged with one having
a blue front the bees belonging to
the blue will go to the blue, and the
bees belonging to the red will go to
the red, notwithstanding that the
position of the two hives has been
reversed.

In the same way, Dr. Karl van
Frisch, of Germany, placed on a
table variously colored cards. He
placed a small dish of syrup on the
blue card. After the bees got nice-
ly started on the syrup he rearrang-
ed the cards, but this time he placed
an empty dish on the blue card re-
mote from the position it formerly
occupied. First, the bees located the
blue card and then clustered on the
empty dish, but reluctantly depart-
ed. The experiment was repeated
with the same result.

In the Bee World for April, 1935,
page 40, P. Koch reports that bees
seem to favor dark colors. He no-
ticed that there was a drifting of
his bees toward the hives with dark
fronts. This meant that the colc-
nies with the darkest fronts had the
most honey. Dark blue came first
‘and then in order: black, brown,
white, and pale green.

Nature has endowed some nectar-
less flowers with bright colors, the
evx;isent purpose being to attract in-
sects.

Bees are Red-Blind

I.’rofessor von Frisch has also
trained bees to other colors: orange,
yellow, green, violet, and purple,
but bees trained to red seemed con-
fused when confronted with other
- dark colors. This is particularly
interesting because it enables us to
- understand why red flowers are so
~rare. Botanically speaking, red is
~of comphratively frequent occur-
rence in America, but only in bird
blossorns—the bird eye is very sen-
sitive t¢ red. In Europe red-flower-
ed plants are fertilized almost ex-
clusively by butterflies, the only in-
sects which are not red-blind.

Tasie Sense of Bees

W. J. Nolan of the Government
Bee Culture Laboratory at Belts-
ville, Maryland, reported some work
on the taste sense of honey bees by
von Frisch in Gleanings in Bee Cul-
ture for 1935. page 112, as follows:

‘“von Frisch conducted his experi-
ments by piacmg a solution of the
substance being tested in a feeder to
which bees flying freely from their
hives had been trained to come.
These bees were marked. It is in-
teresting to learn that several of the
bees came to these feeders for four
weeks and one came for seven
weeks.

“In all, 34 sugars or other sub-
stances were tested for sweetness.
Thirty of these taste sweet to the hu-
man tongue, but for the bee appar-
ently only the following nine are
sweet: sucrose, dextrose, levulose,
alpha-methylglucosid, maltose, tre-
halose, melezitose, fucose, and ino-
site. The last two proved somewhat
less sweet to the bee than the oth-
ers, and according to B. Vogel have
no food value. Each of the other
seven is said to sustain the bee's
life equally well. Various other
sugars were found to have little or
no taste or even to be repellent in
their effect. Raffinose, for example,
which is sweet to the human tongue,
was apparently tasteless to the bee.
On the other hand, dextrose (glu-
cose) is about as sweet as levulose
to the bee while to us dextrose is on-
ly about half as sweet as levulose.

“von Frisch’s results lead directly
to the conclusion that natural honey
sources have higher sugar concen-
trations. In comparing his results
on sucrose solutions with analyses
of nectar, particularly O. W. Park
in Iowa, and by Miss Beutler and
Miss Kleber in Germany, von Frisch
notes that of 40 honey plants only
five were reported to have less sug-
ar content than would be present in
a l-molar solution. Park recently
stated that honey plants of Iowa
during flight hours have a sugar
concentration of 30-65 percent.
Many low concentrations which
have been found were obtained on
nectar collected in the early morn-
ing. (See Nectar, Sugar Content of.)

“It is of interest to note that the
sweeter the solution the livelier was
the nectar dance on the return to
the hive, and the greater the use of
the scent gland in spreading the
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bee’s own odor at the source of food.
A thin soiution was borne in with-
out any resulting dance. The quan-
tity of the sugar solution which a
bee carried back to the hive was
found to be greater, the sweeter
the solution. It also varied some-
what with the temperature.”

Time Sense in Honey Bees

Some work has been done by Dr.
Ingeborg Beling, a student of Dr.
von Frisch, which goes to show that
bees have a time sense. Various
feeding experiments were undertak-
en, showing that bees would come
for food at certain intervals when it
was set out, would retire, and then
return when the food was out again.

It is well known that certain
plants yield nectar at certain inter-
vals. Buckwheat, for example, will
furnish honey in the morning and
again at night when the atmosphere
is cooler. (See Buckwheat.) Bees
will rush to the buckwheat nights
and mornings when they will be ab-
sent during the middle hours of the
day.* (A fuller discussion of this
time sense will be found on page 710
of Gleanings in Bee Culture for No-
vember, 1929.)

Homing Imstinct

As the old saying goes “Chickens
will come hoime to roost at night”.
While they may stray all over the
premises during the day, toward
night they will gradually work to-
ward their coop and finally go to
the roost. But chickens carried miles
away from their home surroundings
will find a place to roost and there-
after roost in the same place.

Similarly this same homing in-
stinct is found in bees. The bees of
a colony moved from their old loca-
tion to a new place will, on their

*Though certain
amount of time sense, I feel that your
statements have not taken into consider-
ation an entirely different factor. I do
not believe that bees rush to the buck-
wheat mornings and nights because of the
darkness or the time of day. This is what
I helieve: At all times of the day when-
ever the temperature is right there are
some active on the search all the
time. So long as no nectar is found there
will be little activity. In the early morning
hours one of these bees filled with the se-
creting nectar of the buckwheat and rush-
ing home does the dancing act. In a few
minutes there are scores of these bees do-
ing the dancing act. The nectar stops and
all day long the bees are quiet but all the
time there are a few on the search.
About 5 pm. a bee gets nectar and rushes
home with it and the activity again begins.
No time sense iz here at all-—Allen La-

bees may have a

As
the bees fly out they will apparent-
ly take a survey of all the surround-
ings adjoining their home. The cir-
cles become larger and larger until

first flight, mark the location.

they are lost to sight. They will in
a few minutes return, however, un-
erring, to the entrance whence they
came. There is no marking of the
location thereafter except by young
bees that go out for their first flight,
and then their behavior is very
much the same.

If the hive be moved a few feet
only, the bees that have so thorough-
ly and so carefully marked the loca-
tion will fly to the old spot. While
this is true of Italian bees, the or-
dinary black bees, no matter where
the hive is placed, will relocate their
hive, apparently doing so through
their sense of smell. In this respect
the black race and the yellow race
of bees behave very differently.

Electrical Charges

Worker bees become irritable when
the air is highly charged with electricity,
researchers have observed. Scientists
also have found that bees' electrostatic
charges increase during periods of
atmospheric electrical activity before
stosms.

In studies at Madison, Wisconsin,
ARS entomologist Eric H. Erickson
found that early in the day, electrical
potentials on worker bees leaving the
hive were slightly negative to earth
ground. As the day advanced, the
potentials turned slightly positive.

As the bees fly they may aquire
positive potentials, says Dr. Erickson.
He found that bees returning to the
hive had positive voltages—up to 1.5
volts d.c.—on bright, warm days with
low humidity, and the peak voltages
occurred at midday or early afternoon.
Honeybees entering their hives after
flights on a fair, summer day carry
electrical charges that are more positive
than charges they carry on cool, cloudy
days.

The difference in electrical potential
between flower and bee may cause
pollen transfer when the bee comes
close to but doesn’t actually touch the
male part of the blossom, says Dr.
Erickson. And besides possibly increas-
ing pollination efficiency, the electrical
phenomena may be components of
learning as bees communicate.
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Dr. Erickson has seen evidence that
intensities of electrostatic charges that
bees acquire, as they return to the hive.
are influenced by both distance they
fly and solar radiation. A daily cycle
of changes in solar radiation is related
to a daily cycle of changes in positive
electrical potentials on bees.

Survival of the Fittest

For ages bees have pursued the
relentless policy of droppmg out
the old bees. When an old bee has
toiled, worked almost an entire sea-
son, contnbutmg its mite to the
wealth of the colony, its wings be-
come so frayed and worn that it can
no .longer ny Lne younger mem-
of the colony are not at all
grateful to this old bee for helping
to fill up the hive with honey they
will eat. They seem to take par-
ticular delight in picking up these
‘old bees and dragging them to the
‘entrance where they die of starva-
stion, or in carrying them up into the
‘air and dropping them a half-mile
‘away. They cannot fly back and
'they cannot walk back, so they die.
Similarly any young ‘bees that are
“born” with defective wings or legs,
‘or any other bees that are not per-
in every respect, are pushed out
and allowed to die in front of the
' entrance. But some of these bees
will crawl back again, the able bod-
‘ied control bees will carry these
defective bees out into the air and
drop them a half-mile away where
they perish like the old bees.

The law of the survival of the fit.

even including the queen bee. When
she fafls to lay eggs in sufficient
number to take care of the needs of
a prosperous colony, she too must
step aside. It would be foolish to
carry her out and drop her half a
away. This would be worse
“killing the goose that lays
golden egg”. So the bees allow
to keep on laying eggs, but in
meantime they start queen cells
from one of which a new queen will
be forthcoming. As soon as she be-
to lay, the old mother steps
aside Perhaps her daughter kills
' her. Perhaps the worker bees sting
her to death or may carry her out, or
perhaps she may be allowed to lay
eggs alongside of the young queen.
But when she cannot lay another
egg and can be of no further use to
that colony, out she goes. “If you
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can not or will not work, you shall
not eat” is the inexorable law of the
hive. To allow these old bees, the
crippled bees and defective queens,
to remain in the hive might resuit
in the loss of the whole colony, so
nature decides that only the fittest
shall be allowed to survive and all
else shall die.

In the bee hive the old bees would
be consumers and die anyway be-
fore spring. Nature decrees that
they shall die when their period of
usefulness is over and thus make
room for young bees.

The Queen

This individual is unquestionably
the most interesting member of the
bee community and more talked of
and written about than any other,
and perhaps more misunderstood.
From earliest infancy she is the sub-
ject of more vagaries than any of
the other bees.

The presence or absence of the
functional odor may have something
to do with the introduction of alien
queens or it may be wholly their
behavior.

After handling a laying queen,
bees from any hive will run over
one’s hand, apparently eagerly seek-
ing the queen, and the behavior of
all workers is the same whether
they are from the queen’s hive or
from another.

There is much difference in the
temperament of queens. Some are
very timid and will run on the
slightest disturbance, and if handled
or anointed with any foreign sub-
stance seem to become really fran-
tic. Such queens are very apt to
be balled or killed by the bees.
Other queens will passively submit
to all sorts of treatment, and as soon
as they are let alone will quietly
resume their duties.

Virgin queens are nearly always
nervous or timid, and if put into a
strange colony, large or small, very

‘often run out and fly away, by no

means always returning.
How the Queen is Fed

Before mating, a queen hunts up
her own food from the combs, but
after she begins to lay she turns to
the workers for virtually all her
food. Occasionally she will dip her
tongue into a cell of honey, but not
often. As she goes about her du-
ties she crosses antennae with work-
ers from time to time. Finally one
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is found with a supply of food, the
worker’'s mouth opens, and the
queen inserts her tongue and be-
gins to eat. The worker’s tongue
is kept folded behind the head. It
is quite common to see several other
workers extend their tongues and
try to get a taste of the food, and
sometimes one will succeed in put-
ting her tongue in with the queen’s.

It is not at all unusual to see two
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workers getting food thus from an-
other worker, and the drones obtain
their food in the same way.

Variation in Egg Laying
Egg‘production is influenced by

several factors. Queens differ in
fecundity, and egg development is
dependent on food. The food sup-
ply comes chiefly from the younger
bees, and if they are not numerous
the queen can not produce eggs in
abundance. If honey and pollen are
scarce or the temperature is low,
food is not prepared freely.

If the queen is young and vigor-
ous and the colony small, she may
deposit several eggs in each cell. If
comb surface is insufficient and bees
abundant, she will use cells of any
shape—deep, shallow, or crooked,
and will put in each one an egg
which will produce a worker. If no
drone cells are available, a normal
queen may at times put into worker
cells eggs which will produce
drones.

So many are the vagaries of a

queen that only by observation and
experience can most of them be
learned, and the seasoned veteran
not infrequently runs across some
new .
A normal laying queen proceeds
over the comb depositing drone
eggs in drone cells and worker eggs
in worker cells, apparently being
able to lay either drone or worker
eggs at will. After an egg is put in
a cell a worker is pretty sure to pop
in and inspect it, and it has been
supposed that possibly it did some-
thing to it. Inspection of thousands
of bees occupied in examining eggs
has failed to find a single one that
touches an egg in any way. Bees
often take their nap in cells con-
taining eggs or larvae.

During a heavy flow of nectar the
bees often deposit it in cells contain-
ing eggs, sometimes filling the cells
half full. Such nectar is removed
within a few hours and the eggs
hatch as usual.

Balling of Queens

As explained under Queens and
Queen Rearing, whenever bees are
dissatisfied with their gueen for any
cause, they suddenly form in a mad
ball around her, all trying to sting
her or pull off her legs and wings.
First a few bees start the attack,
then dozens of others join in it. The
reason why she is not stung imme-
diately is that so many bees are
clinging around her that it is impos-
sible for them to turn and deliver
their stings. Sometimes the queen
is stung to death®*, but more often
she is found dead when the ball is
taken apart, either from fright or
from suffocation, but without a
sting.

Balling of the queen is apt to take:
place immediately after a hive is
opened, if it is done needlessly and
bunglingly, or after a disturbance.
The bees, apparently thinking some-
thing has gone wrong, blame the
queen and proceed to attack her.’
Careful observers have repeatedly
noted that as soon as the hive is!
opened, the bees for some unac-'
countable reason sometimes ball
their own mother, even though she:
has been doing good work—a moth-
er that has been in the hive for six
months or a year. Just why this
sudden mania of attack occurs no
one has been able to explain. Of

°In stating that a queen is often found
dead in the ball of bees but shows no
sting. you overlook the fact that the sting
is not normally left in the body of another
bee. Only when it catches in the tight
joints of a leg or is pinched in some way
does it come out. It never is pulled out
by the soft tissues of the bee. I have seen
hundreds of queens stung to death with no

left in. I have seen thousands of
worker bees stung to death and no sting
left in. I believe that nearly every queen
dead in a ball of bees has been stung,
though I will admit that there may be ex-

ceptions.

their own mother—yes. But did
you not know that there are two forms of
balling? One is the balling of a strange
queen to keeg her from doing harm. The
other is the balling of the reigning queen
to protect her from harm. At a field meet
once I was manipulating a colony and
found the queen balled. Y opened u;]» the
ball and showed the queen to the onlook-
ers and then let her run amongst the bees.
At once a howl of protest went up. I had
doomed that een. I then said that the :
bees were bal the queen for protection,
for I had seen t from the first. A few
days later I had a chance to ask the own-
er about that queen and he told me that
she was all right. When bees ball their
own queen they act in a very different
manner than do bees balling a strange
queen.—Allen Latham.




course, if she is a strange queen
they ball her because she does not
belong there.

It is believed that one or two bees
start the rumpus by chasing after
and attacking the queen. This de-
_ develops inte a sort of mob because

" queen balling and the mob spirit
brought on by a single leader in the
human family have many things in
common. The mob in either case is
neither intelligent nor reasoning. It
seems to be bent upon destruction of
life and property, no matter what
. the consequences, even though the
. bees are the chief losers. They are
not unlike a human mob. (For fur-
ther particulars in regard to balling,
see Queens and Queen Rearing, In-
troducing.)

Bees Caressing the Queen

When everything goes well the
bees of the colony, especially the
young bees, can often be seen stand-
ing around the queen in a circle, ex-
tending their tongues ready to feed
| her, and all of them ready tc clean
 {her. They not only caress her, but
comb her hair, give her a bath, and
. iremove her feces. As she moves
jabout in stately fashion, as all
| queens do, all the bees seem to vie
| | with one another in showing her at-
' tention. But apparently these kind-
| 1y acts are not inspired by any feel-
- 1ing that the queen will reward
. | them. When a politician in the hu-
. | man family becomes overly nice
| a voter, it is known that he is ex-
| pecting a vote or some favor in re-
{turn. No such political snobbery
1 exists in the bee hive. The motive
| i8 clearly for helping the queen.

Queen Cramps

A queen will sometimes develop
| cramps, either through bunglesome
| handling on the part of the apiarist
' or through fright. Her body will
 kink up in a small semi-circle, she
 will drop down on the bottom board
- of the hive and appear to be almost
 lifeless. The bees, on the other hand,
. will be kindly disposed toward her,
| standing around her ready to feed
or clean her. The novice is apt to
| conclude that the queen is dead or
|| almost dead. If he will close the
|| hive and let her alone she will come
| out of her cramps, nine time out of
ten, and be lively as ever. Just what
the cause of these cramps is no one
| seems to know. Apparently it is a
| sort of ‘“crick in the back”, a kink in

the body in some way, from which
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she seems to be entirely helpless.
She seems to be breathing normally
because the abdomen expands and
contracts and the antennae move,
but there is no other movement. The
glgginner is apt to conclude she will

e.

How Bees Transfer Eggs

There has been some question
whether bees in an emergency can
and do transfer eggs from one part
of a hive to another. The author
has seen them carry eggs; so has the
late M. T. Prichard.

Mr. A. H. Pering in the American
Bee Journal for September, 1933,
reports that he has both seen the
bees transport eggs and then deposit
them into cells. A further proof is
that queen cells will be found above
an excluder where there were nei-
ther eggs nor larvae but plenty of
both below. (For further proof see
Bee World ior 1933, page 138.)

Drones
Drones have many interesting
habits and are well worth closer
study than they have yet received.
They are much slower {0 mature af-
ter emergence from cells than are
the workers. They are very fond of
warmth and often in cool weather
may be found massed shoulder to
shoulder on outlying sealed brood.
It seems to take a lot of prepara-
tion on the drone’s part before he
can take wing. Drones pay no at-
tention to a virgin among them in
the hive, no matter what her age.
The mating must take place in the
air. (See Drones, subhead Mating

of Queen and Drone.)

BEEBREAD.—A term in common
use, applied to pollen when stored
in the combs. In olden times (and
in parts of the South yet) bees were
killed with sulphur to get the hon-
ey, more or less pollen usually being
found mixed in with the honey. It
has something of a “bready” taste,
and hence, probably, came its name.
Since the advent of the extractor
and section boxes, it is very rare to
find pollen in the honey prepared
for table use. (See Pollen.)

BEE DRESS.—See Veils.

BEE ESCAPES.—See Comb Hon-
ey, Extracting, and House Apiary.

BEE HUNTING. —Like all other
hunting of small game, or fishing
with the rod, bee hunting is a real



62
pastime, and similarly not profitable
from the standpoint of money mak-
ing. If one desires to get more bees
it will be far cheaper to buy them
from a neighbor or to order package
bees from the South. (See Package
Bees.) It is sometimes necessary to
hunt bee trees that may possibly
contain foulbrood. Before one can
expect to get his apiary clean, all
bees in trees should be located.

There is no use making a general
hunt for bee trees except during a
dearth of nectar, when the home bees
are inclined to rob. Neither is there
any use chasing after wild bees
when the trees or caves where they
are supposed to be located are more
than a mile and a half away. While
bees will sometimes fly farther than
that distance from their homes in
quest of nectar, these cases are rath-
er rare. (See Flight of Bees.)

The possibility of locating a bee
tree is based on the principle that
during a dearth of nectar bees may
be attracted by sweets, and once
having filled up and after having
made a few circles they will fly in a
direct line towards their home. But
it should be understood that while
the general line is direct, that line
is not straight as a bullet would {ly,
but somewhat irregular and wavy.

Equipment for Bee Hunting

This is neither elaborate nor ex-
pensive. While one can use a com-
mon tumbler and a square of card-
board to trap bees gathering nectar,
it is very much better to have a
special box. This can be made from
an crdinary cigar box, but it should
be well aired, as there might be an
odor of tobacco which is repellent

Bee hunting box

to bees. Through the top should be
made a circular hole about an inch
in diameter. Over this should be
placed a tin slide so that the hole
can be closed at will. On the cover
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of the cigar box there should be
mounted a smaller box without bot-
tom and with a glass slide in the top
that can be opened or closed. In the
bottom of the large box should be
placed an empty comb or a small
bee feeder.

To attract bees it is better not to
use a comb containing honey be-
cause the honey would be too thick.
The trapped bees will take about
half a load of thick hioney, with the
result that their flight will be diffi-
cult and somewhat irregular, owing
to air currents. For that reason it
is best to take along a bottle of hon-
ey diluted in warm water. Honey
is better than syrup because it has
more odor. It is likewise advisable
sometimes to put into the honey
water two drops of anise to four
ounces of syrup. The inside of the
cigar box itself may be coated with

anise so as to give the bees confined .

in the box more odor.

In addition to the box one should

provide himself with a field glass,
a pair of climbers such as the tele-
phone men use, a rope, and an axe.
The last named articles, however,
are not necessary where one goes
out alone and only expects to locate
the bee tree. Having found it he
will then need the axe, the rope, and
a pair of climbers and some one to
help him. One can not work alone
to advantage.

If one suspects bee trees in a piece
of woods, he should make a little
survey of the country, say a quarter
of a mile distant.

He should watch

carefully for bees that are working

upon some blossoms.

Old bee hunters say: ‘“Avoid bees
that are gathering pollen.” Use on-
ly those that are apparently taking
nectar and which show no pollen up-
on their bodies or legs.

Trap one of these bees in the ci-
gar box by shutting the lid over it
or enclose bee and blossom with the
tin slide shoved over the hole. Hold
that bee in the lower compartment
long =nough so that it will fill up
with the honey water previously

poured into the comb or the feeder.
Place the box with its confined bee
on the top of some fence post, stump,
If none of these is |
available, a stake with a small plat- '
form on top may be driven into the

or other object.

ground with the box placed on top.
The operator should now pull back
the tin slide, ailowing the bee, now
filled with honey water and well




proportion, -of course.
for circling when a bee starts, the
time in unloading without unneces-
sary delay, and the return flight.

“one of the directions.

. gone.
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scented with anise, to go into the up-
per compartment. Gently draw back
the glass slide and allow the bee to
escape, then step backward quickly
to watch the bee. It will circle
around and around the box, taking
a general survey, with the intention
of coming back. The circles enlarge
and become more elliptical until the
long axis of the oval flights will
point in the direction of its home. It
will then strike off in a bee line,
somewhat irregular, to its bee tree.

An experienced bee hunter writes
that the bee will come back in a few
minutes, the time gone being regu-
lated by the distance. This same
man, who has hunted bees as a pas-
time and as a real sport, says that to
make a round-trip flight it takes a
bee about eight minutes for a half-
mile and 13 to 14 minutes for a full
mile. Other distances would be in
This allows

The usual custom is to start one bee

‘at a time.

Other bees can be trapped, fed,
and released while the first bee is
on its way to and from its hive. If
all the bees take the same general

 direction as soon as they are releas-

ed, the bee hunter should mark some
tree or other object on the horizon
that indicates the direction.
Sometimes it happens that there
will be three or four bee trees in the

‘vicinity, with the result that there
- will be three or four directions. In

that case one will have to decide on
In the mean-
time the hunter will wait until the
first bee has gone out and returned.
The box should be opened and the
glass slide should be drawn back so
as to allow the returning bee to go
down into the cigar box. On the
second or third trip the returning
bee will in all probability bring back
other bees. Watch the direction that
these bees take, mark the line by

- some distant object as accurately as
possible. Note also the distance, ac-

cording to the time they have been
Every bee that is released
should be carefully timed by watch-

- ing. The average of the times will
- show approximately the distance.

After the bees are going and com-
ing pretty rapidly one may move
the box, or another one, on the same
line toward the distant place where
the bee tree is supposed to be locat-

ed. It would perhaps be wise to
move pretty well toward the woods
if they are a half-mile away. Line
the bees up as before and this time
take note of the object toward which
the bees go. Again mark the spot,
perhaps the other side of the woods,
but in the same general direction. If
the bees go back, then it is apparent
that the bee tree is somewhere be-
tween the two places whence obser-
vations were taken. The next move
will be to establish a crossline by
putting the box over to one side
some distance. The bees should be
started in exactly the same way they
were on the initial line. Where the
two crosslines meet, of course, will
be somewhere near the spot where
the bee tree is located.

It is seldom worth while to look
for bees in dead trees because this
same bee-hunting authority says that
bees will seldom establish a home in
a dead tree. Apparently they know
that they would be blown over or
that the rains would soak into the
rotten wood, even penetrating into
the cavity where the bees are lo-
cated.

With the opera glass look over the
immediate location indicated by the
bee lines, watching especially for
holes or hollows in the trees. Make
a very careful search and if it can
not be located make still another
crossline and where the three lines
meet it is evident that the bee tree
will be located.

Mention has been made that there
might be other bee trees as shown
by two, three, or four distinct lines
from the original spot where the
bees were lined up. One can now
go back to the first position and take
up one of the other lines, iollow it
out as already indicated for line No.
1, until the bee tree is located. In
the same way other lines can be
traced. Of course it is useless to
waste any time tracing lines that go
in directions of well-known apiaries.

Getting the Bees Out of a Bee Tree

After having located the bee tree
it is the usual custom for one to
mark his initials on the tree. Un-
der cornmon law the marking of
these initials, if they are the first
ones on the tree, gives the bee hunt-
er ownership of the bees, but not
the legal right to cut down the tree
or take the bees out of the tree with-
out permission from the owner. Usu-
ally such permission can be obtained
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with little difficulty, especially if
the owner of the tree is promised
part of the honey that may be se-
cured. In some cases it is unneces-
sary to cut down the tree. It is then
that climbers and a rope are needed.
If the bees are located in a hollow
limb, it can be cut off, There is no
harm in allowing this limb to drop
onto the ground. The very fall it-
self will so jar the bees that they
will be very easy to handle after-
wards.

But one can not very well cut off
a limb or chop into a tree if he is up
in the air without blowing plenty of
smoke into the entrance of the hol-
low limb to quiet the bees. A bee
smoker is always a necessity in bee
hunting. If the bees are located in

The illustrations show a bee tree cut by
W. P. Kinard of Louisville, Miss., which is
typical of most bee trees that are hollow
and therefore are of no value for timber.
When this fact is explained to the owaer
of the tree he usually will raise no objec-
tons to its being cut. He is glad to have
it done, in fact, as the sections can be
easily split into firewood for the fireplace
or kitchen stove.

In most cases the entrance to the bee
cavity is up 20 or 30 feet from the ground,
as shown in the top picture at the left. Mr.
Kinard says the area around the hole was
covered with a thin film of wax. It is
probable that as the bees flew or crawled
into the hole wax scales fell off and under
the action of the sun melted, leaving this
thin film of wax over and near the en-
trance hole. Had it not heen for this fact
Mr. Kinard says he could not have located
the bees as the tree was cut in March be-
fore the bees were out flying.

The next picture at the top right shows
a young boy without veil. After a bee
tree has fallen the concussion and the sub-
segquent sawing and chopping cause the
bees to become gentle as flies. They are
demoralized and being in a state of fright
offer no resistance.

In the middle picture the section of the
log containing the bees is stood on end. ,
Mr. Kinard’s brother is shown at the left
wearing the bee veil. While this headgear
was needed at the moment the tree fell, it
was not required later as the boy at the
right had no protection.

The last picture shows the log standing
apright in the home apliary with a super
on top to catch the surplus honey. Evi-
dently the combs naturally built reached
from the entrance hole to the super.
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a hollow in the body of a tree, about
all one can do is to cut down the
tree.

As a rule, a hollow tree is of little
value to the owner from the stand-
point of lumber. After it has been
cut one may then chop into the cavi-
ty where the bees are located and
take out the honey and the bees.
When the tree comes crashing down,
the bees in the hollow will come
rushing out. If one has a bee veil
and smoker there need be little trou-
ble. First use smoke. After a few
blows on the tree with an axe the
bees will quiet down and the smok-
er will not be needed thereafter.

If it is discovered that the bees
are in some giant tree five or six
feet in diameter, and the owner will
not allow the tree to be cut, the bees
can be removed by driving twenty-
penny spikes into the body of the
tree at intervals of eight or ten
inches. These spikes can be used
somewhat as the rounds of a ladder
until the opening in the tfree is reach-
‘ed. Generally bees located in such
enormous trees had better be aban-
doned if permission cannot be se-
l'iet;‘xl"ed. Their value is not worth the

bbbt tetetn bl

How to Get Bees Out of Bee Trees

or from Between the Sidings of a

House Without Mutilating Either
the Tree or the House

A colony of bees will sometimes
take its abode in some fine shade
tree in a park which the authorities
will not allow to be cut, or it will
domicile in the woods of some farm-
er who will allow the bee hunter to
get the bees, provided he does not
cut the tree. The swarm might make
its home between the plaster and
clapboarding of a house. How, then,
can such bees and their honey be
secured without doing any damage
to the tree or building that gives
them a home and protection? The
matter is made very easy by the use
of a wire cloth cone as shown below.

After the bees are located in the
bee tree, the hunter prepares a small
colony of bees or nucleus with a
queen cell, putting it into a light
hive or box which can be carried to
the scene of operations. He takes
along with him a hammer, a saw,
nails, and lumber with which he can
make a temporary platform. On ar-
riving on the spot he lights his
smoker, blows smoke into the flight
hole to drive back the bees, then

How to hang a hive from or on top of a Iadder. The wire cloth cone is shown at the right.
The large end should be tacked over the hole and the small end with Y;-inck opening

should feed to the entrance of the hive. The bees as they return will direct their flight
to the large end. Finding that they cannot enter the old hole, they will work over to the
hive with the brood when they will make it their permanent home. The bees in the tree

will feed directly into the new hive until the old cavity is emptied.
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he places a bee escape over the
opening of the tree or building in
such a way that the bees can come
out but not go back in. Last of all
he places his hive with the bees
which he has brought, with its en-
trance as near as possible to the bee
escape.

A ladder or stepladder may be
used to hold the platform in the
manner shown on the previous page.

His work is now complete, and
he leaves the bees to work out their
own salvation.

As the bees from the tree or
building come out they, of course,
are unable to return. One by one
they find their way into the hive on
the temporary platform. At the end
of four or five weeks the queen in
the tree or dwelling will have very
few bees left, and there will also be
but little brood for that matter for
lack of bees to take care of it, for
her subjects are nearly all in the
hive on the ouiside.

At the end of six weeks the queen is
likely to come out and join the new
colony.

At this time the bee hunter ap-
pears on the scene. He loads his
smoker with fuel, removes the bee
escape, and kills what is left of the
old colony—Dby this time it is prob-
ably not more than a handful of bees
with the queen.

Again he leaves the scene of op-
eration, but the bee escape is not re-
placed. What happens now? The
bees in the hive, including those
which were captured, rob all the
honey out of the old nest in the tree
or house in the course of three or
four days, carrying it into the hive
on the extemporized platform.

The bee hunter now takes away
the hive, removes the temporary
hive stand, and carries the bees
home. If they are taken a mile or a
mile and a half they will stay wuere
placed. If the distance is less, the
colony should be moved to a tem-
porary location two miles or more
away and left a week before being
taken home. The old entrance to
the tree or building should be closed
up or other bees will occupy the
quarters. The old comb wculs zt-
tract scouts for a swarm to foliow.

In the meantime no damage has
been done either to tree or building,
as the case may be. All that will be
left in the tree will be some old dry

combs which, in the form of wax,
probably would not amount to 50
cents, if the time of rendering were
taken into account. Very shortly
the bee moth will occupy the combs,
consume them, and leave a mass of
web behind. (See Moth Miller.)

This method of taking bees could
not be very well practiced where
the bees are located in inaccessible
positions as in high trees, but it will
be found very useful where a colony
is located in some building or shade
tree which can be reached by a lad-
der. (See Transferring.)

Where it is necessary to exterminate
a colony of bees from a building and
the services of a professional are not
available there are commercial prepa-
rations of pesticides availatle. Direc-
tions on the container should be follow-
ed carefully.

If the extermination is done in the
spring, summer, or fall, the entrance to
the nest should be closed when all the
bees are inside. The insecticide is then
forced into the nesting cavity with a
low pressure sprayer, if a liquid, or by
a squeeze bottle or dusting apparatus,
if in powder form.

BEEKEEPING ANDP FARMING.
—See Farmer Beekeepers.

BEEKEEPING AND FRUIT
GROWING/—Under Pollination of
Frui~ Blossoms it has been shown
that beekeeping is very intimately
related io fruit growing. The pro-
duction of much of the fruit from
many trees and shrubs is dependent
upon the pollen being carried by
bees to the bloom from different
trees or plants, or varieties of the
same species. In most cases the
quantity is increased and the qual-

An aplary well located In an orchard
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4y of the fruit is improved when
bees are .present. The two indus-
tries canystherefore be united with
great advantage. Intelligent fruit
growers have learned to appreciate
the valuable work performed by
bees. As they become convinced
that the services of these little
friends are indispensable they not
only begin buying colonies of bees,
but gradually increase their num-

-+~ ber until it is not uncommon for a

fruit grower to own a large apiary.
So, far from adding to the expense
of fruit culture, the surplus of honey
obtained has proved that beekeeping
may become & very profitable side-

line to fruit culture. One man, or a

force of men, can care for the bees a
part of the time and for the fruit the
other part and thus be able to fur-
nish two of the finest sweets in the

- world—the sugar in fruit and the

sugar in the nectar of the flowers.
BEEKEEPING AND GARDEN-

ING.—Beekeeping can be managed

in connection with truck gardening,

. but they do not make nearly as good

a combination as bees and poultry.

-The difficulty in combining bees
'with gardening is that the latter
- requires its greatest attention when
-t the bees also need a large amount of
~care. There are times and ecircum-
- stances, however, when beekeeping,
' fruit growing, and poultry keeping

might all three be worked together,

- but in most cases probably the man
. who attempted this would be a

“Jack of all trades and master of

- none”.

BEEKEEPING AND HONEY REF-

~ ERENCES IN BIBLE*—*In the begin-
. ming, God created the heavens and the

earth” Genesis 1:1 (Revised Standard
Version), and “all things were made
and came into existence through Him,

and without Him was not even one

thing made that has come into being”

- John 1:3 (Amplified Version). Surely

this creation included the honeybee;

.. for there are 68 references in the Bible
~ to bees, honey and honeycomb. It is
- interesting that the Bible contains 66

- Books, two less than these references.
- Ever since my childhood years, spent

on the farm where we had many hives
of bees, 1 have been deeply interested
in bees, honey and honeycomb. My

*W. WM ]
. W. Maxwell, M. D.

mother, a Baptist minister’s sister, used
to read the Bible to her three sons; and
I can clearly recall the story of Samp-

eaon’e Lkiline of tha vannoe linn  and
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later his finding of bees and honey in
its carcass. Equally impressive were the
many references in the Bible to “a land
flowing with milk and honey” Exodus
3:8(RSV). Recently, 1 made it my busi-
ness to look up (in the Bible Concord-
ance) 1 all the references pertaining to
bees, honey and honeycomb. Being a
reader of the Bible and a hobby bee-
keeper, as well as a busy obstetrician, 1
resolved to put in writing an article
that would include all references in the
Bibie to bees, honey and honeycomb. i
am sure that there are hundreds of bee-
keepers in the world who feel that God
really created the honeybee for the spe-
cific purpose that man, whom “God
created in His own image” Genesis 1:27
(RSV) might be supplied with honey,
the one universal natural food for all
ages.

The phrase “A land flowing with
milk and honey” occurs 20 times in
seven books of the Old Testament, be-
ginning with Exodus 3:8 (RSV). It cer-
tainly was used enough to emphasize
the fact that man can live satisfactorily
on a diet of milk and honey, with very
little of other foods. As a matter of
record, Doctor Mykola H. Haydak,
now Professor of Entomology, Univer-
sity of Minnesota, lived three months
on a diet of milk and honey in 1934, 2
He says that he neither gained nor lost
weight and was able to do all his daily
duties successfully. He did have to add
orange juice during the dieting because
of the low vitamin C content of milk
and honey.

We read in Judges 14:8,9 (RSV) that
Sampson went back to look at the car-
cass of the lion, which he had previous-
ly killed, and found a swarm of bees
in its carcass. Since they had produced
honey in it, he scraped the honey out
into his hands and ate it as he went
along, giving some of it to his father
and mother. They ate it, but he did
not tell them he had taken the honey
from tie carcass of the lion. 3

It was recognized that milk and hon-
ey were essential for babies’ formulae,
even in Biblical days. Isaiah prophesied:
“Therefore the Lord himself will give
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you a sign. Behold, a young woman
shall conceive and bear a son and shall
call his name Immanuel. He shall eat
curds and honey when he knows how
to refuse the bad and choose the good”
Ysaiah 7:14,15 (RSV). Many pediatri-
cians today prescribe honey for their
babies instead of sugar. Honey is read-
ily absorbed by the stomach because
it has been predigested by the bees.
Also, all milk must be changed into
curds as soon as it reaches the stomach
as a necessary part of digestion, wheth-
er in babies or adults.

In Proverbs, the wise thoughts in-
spired by the Lord, as expressed by
David give us much information about
honey, such as: “My son, eat honey, for
it is good, and the drippings of the
honeycomb are sweet to your taste”
Proverbs 24:13(RSV); and again as a
warning to us all, “If you have found
honey, eat only enough for you, lest
you be sated with it and vomit it” Prov-
erbs 25:16(RSV). It is written wisely;
“It is not good to eat much honey, so
be sparing of complimentary words”
Proverbs 25:27(RSV). However, ancient
people believed that honey and sweet
words were good for the health and soul
of man. As the writer states in Proverbs
16:24(RSV), “Pleasant words are like
honeycomb, sweetness to the soul and
health to the body.” Many may fear the
judgments of God, but twice in the
Psalms we are told that the judgments
of God are sweeter than honey, Psalms
19:10 (King James Version) and Psalms
119:103(KJV). 4

The Bible shows in many ways how
important articles of food honey and
honeycomb were for the people of that
day; often used, no doubt, as the greater
portion of their daily diet. This was so
in the case of John the Baptist, for the
Bible says that “his food was locusts
and wild honey” Matthew 3:4(RSV).
Honey in the honeycomb has been the
natural product of the honeybees
since the beginning of Creation. It is
Nature’s one universal predigested food
which can be readily absorbed by the
most delicate stomach of all people of
all ages, from infancy to senility, pro-
ducing growth, energy and normal good
health. Therefore, it seems proper, ac-
cording to Isaiah’s prophecy, that Jesus
(Immanuel) should be given milk
(curds) and honey as a baby that He

might grow into manhood normally.
Also, it is very interesting to note that
the First Meal that Jesus had after His
Resurrection is thus described by Luke;
“And while they yet believed not for
joy, and wondered, He said unto them
‘Have ye here any meat?”” And they
gave Him & piece of broiled fish and of
an honeycomb. He took it and did eat
before them” Luke 24:41 (KJV).

In conclusion, I hope that these cor-
relations between the Scriptures and
Nature's most useful food, honey, will
give every beekeeper throughout the
world a deep spiritual satisfaction,
knowing that he is carrying out the
Will of the Creator as he uses his God-
given talents in producing more honey
for more people.

What food used today by miilions of
people is mentioned in the Bibie as
many times as are honey and milk? It
is the wish and purpose of this compila-
tion that all beekeepers, and others in-
terested, will look up and read tke
references as they appear in the bibh-

ography.
BIBLE REFERENCES:*
Genesis 43:11
Exodus 3:8,17

" 13:5

” 16:31

” 33:3
Leviticus 2:11

” 20:24
Numbers 13:27

" 14:8

" 16:13,14
Deuteronomy 1:44

” 6:3

” 8:8

" 11:9

” 26:9,15

” 27:3

" 31:20

” 32:13
Joshua 5:6
Judges 14:8,9,18
1 Samuel 14:25,26,27,29

” 14:43
2 Samuel 17:29
1 Kings 14:3
2 Kings 18:32
2 Chronicles 31:5
Job 20:17
Psalms 19:10

” 81:16

” 118:12

” 119:103
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Proverbs 53

” 16:24

” 24:13

” 25:16,27

” 27:7
Songs gf Solo'x,non g: { 1
Isaiah 7:15,18,22
Jeremiah 11:5

” 32:22

" 41:8
Ezekiel 3:3

” 16:13,19

” 20:6

” 27:17
Matthew 34
Mark 1:6
Luke 24:42
Revelations 10:9,10

* In several of the above references
both bees and honey, or honey and
honeycon:b are mentioned in the same

' Verse.
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BEEKEEPING RECORDS.—R. A.
Luening, professor of community af-
fairs and agricultural economics and
W. L. Gojmerac, professor of entomol-
ogy, both of the University of Wiscon-
sin, Madison have compiled a manual,
A2655 Beekeeping Records, which out-
lines the procedures and forms a bee-
keeper needs for income tax purposes
and business analysis. The Farmers
Tax Guide, USDA publication (IRS
225) is useful and is available each year
from your County Extension Office.

Perhaps a listing of terms and their
definition as used in beekeeping records
would be helpful.

Definition of Terms

Accounts Payable: money you owe
but have not paid, that is, operating
expenses not paid.

Accounts Receivable: money someone

~ owes you but has not paid.

Capital Item: any item expected to
last longer than one year.
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Cash Operating Income: all items
sold for which you have received pay-
ment.

Cash Operating Expenses: all items
purchased and paid for which you use
in production, such as sugar, drugs,
bottles, labels, bees, queens, etc. List
items which are left over at the end of
the year on an inventory.

Depreciation: the lowering in value
because of age, use or obsolescence. For
tax purposes: the amount any item loses
in value is a depreciable expense. The
depreciatle balance is that remaining
cost or book value left to depreciate—
alsc called adjusted basis.

Depreciable Expense: the cost basis
of the item divided by expected years
of life. Example: an extractor costs
$50, you expect it to last 10 years,
therefore, the depreciable cost is $5 per
year.

Depreciable Item: any item which
has an expected business life of longer
than one year.

Equity Capital: the amount of your
money invested in the project.

‘Inventory: items which are left over
at the end of the year but are not
depreciable.

Profit or Loss: the return to unpaid
labor, management and equity capital.

Salvage Value: the value of a depre-
ciable item at the end of its useful life.

Depreciation Schedule and
Investment Summary

Start with the Depreciation Schedule
on Fig. 1. List all your depreciable
capital purchases on the Depreciation
Schedule. Even though you purchased
foundation, frames, wire and supers
separately you might want to accumu-
late the individual items and list them
collectively as the cost of one super
with ten frames on foundation or as
one super with brood or extracting
comb. A reasonable life expectancy for
drawn comb is 10 years. While drawn
comb may have more value to the bee-
keeper than a frame with foundation,
the differences are probably not im-
portant.

Add the first column, called Depre-
ciable Balance, Beginning of the Year.
Also add salvage value from that col-
umn of only those assets which are
presently in use. Enter this as the
beginning inventory of Depreciable
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THREE-YEAR DEPRECIATION SCHEDULE 19._ THROUGH 19__
B 19_ 19 19 19
Ammt ; Depracishie Depreciabls Depracisbla Daprecisble
Ducriptions Dets Years | Now/ | Dep. Inverr. | Cost | Ssivege] Balance Dewpreciation | Balance | Depreciation | Balanca [ Balance
{mpimd puarchael | Acqusired | Ltk | Used | Mathod | Credit | Basis | Valus [ Beg. of Yeer | for the Year Bag. of Yesr [for the Year | Beg. of Yaar [for the Yaar | Beg. of Year
\ / ‘ - /"\ ~
— — AT — = S A
N i . R N
. /'7// ‘_! 4 \\ | \‘\
A N EE \ N,
$ $ $ $ s L] s S 1/lg ] 1/
Total Dep-acishie tems
17 Teanster Lu Line 1 of tha Investment Surmmaery
Fig. 1

Items on line 1 in Investment Summary,
Fig. 3. All expense items purchased
and remaining at\the end of the year
should be inventoried on the Inventory
Record section, Fig. 2. Transfer the
total inventory value to line 2 of the
Investment Summary, inventory items.
Any assets not appearing on the Depre-
ciation Schedule or Inventory Record
can be put on line 3, Other Items, in
the Investment Summary. Include items
such as accounts receivable as a plus
figure and accounts payable as a minus
figure. This provides a beginning value
of all assets as you start the record.

At the end of the year add all depre-
ciable assets purchased during the year
to the Depreciation Schedule (Fig. 1)
and remove all the sold items. Then
determine the depreciation for the cur-
rent year and add up the Depreciable
Balance Beginning of the Year column,
add in salvage value of those items. Caj-
culate ending inventories by the same
method as the beginning inventory and
enter them in the Investment Summary,
Fig. 3. The ending investment for the
year becomes the beginning investment
for the next year.

Operating Income and Expenses

In the operating Income and Expen-
ses section (Fig. 7) enter all operating
income along with a good description
and quantity sold. If you have a large
number of small operating sales, you
might accumulates them on separate
sheets and enter monthly totals. Handle
operating expenses such as sugars, jars,

drugs, labels in the same fashion. At
the end of the year add up all of your
operating income and expenses and
transfer those totals to lines 1 and 2
respectively of the Cash Summary.
Capital Sales and Purchases
Record Capital Sales and Purchases
"in the appropriate section, Fig. 5. When
you sell a capital item remove it from
the Depreciation Schedule (Fig. 1) or -
Inventory Record (Fig. 2) and add all
additional purchases to the appropriate
section. At the end of the year total
your Capital Sales Income and Capital
Purchase Expenses. Add these totals |
to the Total Operating Income and
Total Operating Expenses (lines 1 and -
2, Cash Summary) and enter on lines '
4 and 5 of the Cash Summary, Fig. 6.

Transfer the Net Cash Income (line
6, Fig. 6) figure to the Profit or Loss
Statement (Fig. 4). Calculate the In-
ventory Change Fig. 2 (plus or minus)
by subtracting your beginning inventory
figure from the ending inventory. The
Capital Item Change (plus or minus) is
calculated by subtracting the depreciable
balance at the beginning of the year
from the depreciable balance at the
end of the year.

The Net Cash Income plus or minus
Inventory Change plus or minus Capital
Item Change equals Profit or Loss.

This is your return for unpaid labor,
management and equity capital. This
is a good gross measure of the profit-
ability of your business or hobby for
that year.
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THREE-YEAR INVENTORY RECORD

Item Beginning Ending Ending Ending
Description Value Value Value Value
Jan. 1, 19__ Dec. 31, 19_ Dec. 31,19__ Dec. 31, 19__

BeesNo.

Bees No.,

BeesNo.

Haney Lbs. _____
Honey Lbs,
Honey Lbs. ________

£IFIR

Total inventory = s $ s $

1/ Carry 1o line 2 below Three-Year investment Summary.

THREE-YEAR INVESTMENT SUMMARY

Beginning Ending Ending Ending
1 item Value Value Valua Value
; Jan. 1, 19=L Dec. 31‘ 19__ Dec. 31' 19 Dec. 31l 19__
k 1 Depraciabla itams
2 inventory itams -
. 3 Other Items
4 Total Investment "
| {Lines 1 +2+3) $ $ $ $
g
THREE-YEAR PROFIT OR LOSS STATEMENT
item 19_ 19 19

1 Net Cash Income (Line 6 Cash Summary)

& +or — Inventory Changs

3 + or — Capital ttem Change

Profitor Loss Line 1% Line 22 Line3 $ $ $
Fig- 2, 3 and 4
Other Records beekeeping records. Information on

. ] . colonies overwintered, number of single
Any other information pertinent t0 and double queen colonies, total honey

your beekeeping can be added to your production, colony averages, requeening




BEEKEEPING RECORDS

19__
__ Cupital Sales Income ___ Capital Purchases Expense |
| Date | . _fem Amount Date o Mem | Amaunt |
Total Capital Sales Income S Total Capital Purchases Expense S
CASH SUMMARY 19__ 19__ 19__
{From Operating tncome
1 TOTAL CASH OPERATING INCOME  of Expenss Page}
{From Operating Income
|_2 TOTAL CASH OPERATING EXPENSE _af Exponse Page!
3 NEY CASH QPERATING tNCOME (Line 1 Minus Lire 2}
4 TOTAL CASH INCOME fLina 1 * Capita! Solea}
5 TOTAL CASH EXPENSE (Line 2 + Capital Purchases)
6 NET CASH INCOME :Line & Minus Line 5)
19__ OPERATING INCOME AND EXPENSES
onmt,ig‘gr income Operating Expense o
Date ftem Amount Date Item Amount
a - . .
\ N \\ AN ’
K \( ’ )
, . .

, . / . A
u AN A L
; . 4 p / AN P /]
N\ / A" . N
Total Cash ing Income $ Yotal Cash Operating Expense $ ¥

1/ Cury toling 1, Cash Summary.

Fig. S5, € and 7

dates, date of first overwintering inspec-
tion and the number of colonies lost
may help to make your beekeeping
more interesting and orderly. The dates

2/ Ceorry to lica 2, Cash Summary.

of the first pollen gathering, start of the
honey flow, supering, first honey re-
moval and fall feeding may be recorded
for future reference.
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BEEKEEPING SCOUT MERIT
BADGE.—Just as beekeeping projects
are available for 4-H and FFA pro-
gra: s, there is also a Boy Scout bee-
keeping merit badge. A scout can work
on merit badges any time during his
scouting career but he usually puts most
emphasis on it after he has received
his First Class Award and is striving to
becorae an Eagle Scout, the highest
achievement award in scouting. The
merit badge is awarded to the scout
after he has completed a prescribed
series of tasks and testing in the many
specialized fields available for such
awards. The badge is round, made of
cloth, and the beekeeping badge has a
bee emblem sewn onto it. The Boy
Scout wears the badges he has earned
on a special cloth sash which runs
diagonally across his chest.

If a boy is interested in a beekeeping
merit badge he can easily obtain the
beekeeping merit badge book from his
Scoutmaster. This book consists of 66
pages of information about beekeeping
and can also be purchased for a nomi-
nal fee from any scouting supply store
or by writing Boy Scouts of America,
New Brunswick, New Jersey.

To obtain a merit badge for beekeep-
ing, a scout must:

1. Examine a colony of bees; remove
the combs; find the queen; and, deter-
mine the amount of brood; number of
queen cells; and, the amount of honey
in the hive.

2. Distinguish between the drones,
workers and eggs; larva and pupa at
various stages of development; honey,
wax, pollen and propolis; tell how the
bees make the honey and where the wax
comes from and explain the part played
in the life of the colony by the queen,
the drones and the workers.

3. Have had experience in hiving a
swarm or artificially dividing at least
one colony. Explain the construction of
the modern hive, especially in regard to
the “bee space”.

_ 4. Put bee comb foundation in sec-
tions or frames and fill supers with
frames or sections, and also remove
filled supers from the hive and prepare
the honey for market.

5. Write an acceptable article of not
more than 200 words on how and why
the honeyoee is used in pollinating farm

crops. Name five crops in your area
pollinated by honeybees.

The book itself covers the following
subjects, pollination, how honey is
made, differences in honey, food for
the bee, how beeswax and combs are
made, propolis, the queen, the drone,
the worker, bee races, the brood, im-
portance of temperatures, the hive,
comb foundation, tools and clothing,
apiary location, buying bees, installing
package bees, opening the hive, finding
the queen, requeening, giving supers,
house cleaning, examining over-wintered
colonies, first manipulations, uniting
colonies, adding package bees, clipping
the queen, spring feeding, robbing, over-
crowded brood nest, swarming, hiving
a swarm, artificial increase in colonies,
producing extracted honey, equipment
needed, putting on supers, extracting,
chunk honey, producing comb honey,
hive management, taking off honey,
getting ready for winter, windbreaks,
packing, winter chores, American foul-
brood, European foulbrood, other brood
diseases, dysentery, Nosema disease,

paralysis, poisoring, enemies.

Most boys who undertake this project
should have a competent adult advisor
and this advisor should remember that
one of the most important parts of
teaching beekeeping is to give the novice
confidence. One of the best ways to do
this is to be sure he is properly equipped
so that it isn’t possible for him to be
badly stung during the first few sessions.

BEEKEEPING PREFERABLE TO
OTHER PURSUITS*.—I keep bees
because I know of no other useful
creatures that provide so much en-
joyment and interest, both for my-

*By Clarence M. Carroll, New York City.
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self and others, with so little atten-
tion and work. It's a hobby, but
one that is decidedly not “in the
red”’—in other words, it is profit-
able, too.

Consider any other livestock.
Poultry, pigs, cattle, horses, goats,
rabbits ali have to be fed or must
have feed and pasture provided 365
days every year—no, not 364, but
365. They must have bedding and
shelter. 7The bedding and the offal
(the latter of course is useful but
disagreeable) must be removed at
regular intervals. You can i
it. Even sheep have to be dipped
and clipped. Fencing and housing
of animals runs into a large invest-
ment per head, and requires constant
expenditures of labor and material
for upkeep, and in addition a lot of
space and laad.

Bees require comparatively inex-
pensive equipment that has little de-
preciation and can be easily kept in
tip-top shape. 1 have some hives
still in excellent condition after 24
years. The bees’ living quarters do
not involve messy work to keep
them clean and sanitary—bees don’t
live that way. Bees do not smell to
high heaven as many animals do,
neither do they wake me or my
neighbors at unearthly nocturnal
hours with snorts, neighs, moos,
quacks, grunts, or cackling and
crowing. Even a large apiary takes
up only the space equivalent to a
city lot.

Considering the investment in
bees, hives, extractor, filter, heater,
clothing, and tools, and the very few
hours per colony necessary to pro-
duce a honey crop and supervise
the whole business, nothing I know
about compares with beekeeping. It
is clean, fascinating, and of interest
not only to the bee man but to near-
Iy all to whom it is mentioned. The
surprising interest and real desire
to know something of bees among
average peaple is a constant source
of wonder to me. “Oh, do you keep
bees?” “Don’t they sting?” “How
do they make honey?” and many
other questions.

Sure they sting. This notion some
people have that bees know their
keeper is all wishful thinking. My
bees come at me under some condi-
tions like tracer bullets, and I have
to be well armored. But, even with
the armor on I can still walk irto
the living room. You can't come in

from the stable like that—-not if you
expect to stay married!

Can you take a three-week vaca-
tion in summer or autumn if you
keep cows? Can you spend Christ-
mas with Aunt Martha in Punkin
Hook if you have 1000 hens? Well,
hardly, unless you have gcod and
accommodating neighbors. Can you,
Mr. Milk and Egg Man, move your
critters to greener pastures easily?
I can move mine, all at one time, in
an hour.

I find it is profitable, in spite o
giving away most of the honey. If
I didn’t give any away. and sold it
all, I find from fairly accurate rec-
ords that cover a period in which
the retail price of honey went down
to 12 cents and up to 35 cents per
pound, that I would have netted
$1.60 per hour, so it costs real mon-
ey to be so generous. On a large
scale the returns may be less per
colony, but I still wouldn’t have to
get up on dark cold winter mornings
to mix bran mash or throw down
hay, squeeze milk from a reluctant
bossy, or clean an odorous hencoop.

Now of course we know that there
would be no America without cows,
pigs, hens, their products and by-
products. But for a small farm or
city or suburban dweller, bees are a
fine proposition. And is that honey
good on hot waffles!

BEE SPACE. — This term is ap-
plied to spaces left by the bees both
between the combs they build and
between the parts of the hive and
the combs. It varies all the way
from Y4 to 3 inch; but ++ is consid-
ered the correct average. But in hive
construction it has been found that
a space of Y4 inch will be more free
from the building of bits of comb

Top view diagram looking on a set of Hoff-
man frames showing how the Hoffman
frames are bee spaced apart by projections

on the end bars. Note one edge is V-
shaped to keep the frames from being
stuck fast by bee glue.
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and the depositing of propolis than
a little wider spacing. Any space
less than +& inch will be plugged
up with propolis and wax. (See
Frames.)

Mr. L. L. Langstroth, in the great
invention which he gave the world
(the first practical movable frame),

The manner of hanging a Langstroth mov-
able frame having projecting ends which
rest in a recess or rabbet in the upper edge
of the hive ends. This manner of sup-
porting a frame in the hive was alse in-
vented by Langstroth. Mr. Quinby devised
a plan of supporting the frame from below
in a form we called a standing frame. The
hanging principle is now universal.

discovered that the principle of the bee
space could be applied to design a hive,
in which the frames could be removed.
(See Hives, also Frames.) Taking
advantage of this fact he made a
frame for holding comb so that
there would be a bee space all
around between it and the hive, and
a bee space between it and any oth-
er frame. All who preceded him
had failed to grasp the fact that bees
would leave such spaces unfilled
with wax or propolis. Before Lang-

Soace

As here shown the hive is so constructed

that there is a bee space (5/16 inch) in

which bees will not build combs and which

they will reserve for passageways for
themselves.

stroth’s time it was necessary to puil
out frames stuck fast to the hives
with propolis, or tear or cut loose
the combs with a thin-bladed knife,
before they could be removed for
the purpose of inspection.

By bringing out this bee-spaced
frame the “father of modern apicul-
ture” solved, with one great master
stroke, a problem that had been
puzzling the minds of beekeepers
for centuries.

Detail showing the lock corner construc-
tion and how the projection rests on the
metal support in the upper end of the hive.

In later years, manufacturers of
hives have been compelled to recog-
nize this great principle, that there
are certain parts inside of the hive
that must be bee-spaced from every
other part or they will be glued to-
gether in a way that will make them
practically inseparable. For exam-
ple, the bottoms of supers contain-
ing the sections must be s inch
above the tops of the brood frames
in the lower parts of the hive. It
has come to be a general practice to
put the bee space in the bottom
board, leaving the bottoms of the
frames in the brood nest nearly flush
with the bottom o¢f the hive. This
makes it necessary to have the sides
and ends of the hive project above
the general level of the frames
about ¥ inch. In the same way the
supers have a bee space on top but
not on the bottom. If a super is
removed and a hive cover put in its
place, there will still be a space be-
tween the cover and the brood
frames.

There are a few who believe that

the bee space should always be un-
der the frames or sections. This
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would necessarily require that the
top of the hive or super be even
with the tops of the frames or sec-
tions, and that the covers have cleats
on the outside edges a bee space
thick. Such a combination is objec-
tionable because these cleats could
not be made tight enough to keep
out rain and cold, and because there
are many beekecepers who like to
use a flat board cover that may be
used either side up. It is very much
more satisfactory to have the bot-
tom beard cleated in the manner
stated than the cover. Even if the
cleats are not tight, warm air would
not escape at this point.

On account of the inevitable
shrinking and swelling of hive bo-
dies, the space under the bottom
bars is bound to vary.

A Deeper Space Over the
Hive Bottom

It is customary to make a space
between the bottoms of the frames
and the bottom boards much great-
er than the space on top. Modern
hives usually provide 7% to 1 inch of
space under the frames to allow for
plenty of ventilation during hot
weather. Such a space should have
an entrance 7% inch deep. This is
none too large during the hottest
part of the year. (See Entrances.)

T S —

The black shows the hee space in a longi-
tudinal section of 3 bee hive.

Luring the winter, whether in the
cellar or outdoors, the extra space
allows for an accumulation of dead
bees under the frames. If the space
under the frames is only /& it might
soon clog up with dead bees, thus
preventing ventilation, finally ead-
ing in the destruction of the colony.
(For further discussion of bee space
see Frames and Hives, Langstroth,
Life of, and Spacing of Frames.)

BEES.—See Races of Bees; also
Hybrids.

BEES AS A NUISANCE. — 1t
would seemn almost out of place to
discuss this question in a bonk in-
tended for study by those who be-
lieve—and rightly, too—that bees
are not a nuisance, but as will be
shown, there are very good reasons
why the matter should be calmly
discussed in order to avoid trouble
that may arise in the future. Certain
difficulties have arisen between the
keepers of bees and their neighbors.
Perhaps the bees, after a long win-
ter’'s confinement, or after several
days of being shut in, have taken
a flight and sciled the washing hung
on a line in a neighbor’s yard. Pos-
sibly the neighbor’s children are
stung, or there have been times
when he has been greatly annoyed
while in the peaceable possession of
his own property by bees coming on
his premises and smelling around as
they sometimes do during the fruit-
canning sczason when the aroma of
sugar and juicy fruits escape through
the doors and windows of the kit-
chen. Possibly the offended neigh-
bor keeps chickens, and members of
his feathered tribe have trespassed
on the grounds of the beekeeper.
The result of all this is that bad feel-
ings arise. Complaint is made to
the village officers; an ordinance is
proposed declaring bees within the
limits of the corporation to be a nui-
sance and requiring the keeper to
remove them at once or suffer a fine
or imprisonment, or both. Fortu-
nately the courts have held that the
ordinances prohibiting the keeping
of bees inside of a city or town are
unconstitutional. (See Laws Rezlat-
ing to Bees.)

In some instances livestock has
been stung; a cow or a calf or a
horse may get near the entrances of
the hives which are possibly within
a foot of a dividing line between the
two properties. Perhaps the stock
is stung nearly to death. Damage is
claimed and a lawsuit follows, with
the result that a feeling of resent-
ment is stirred up against the bee-
keeper.

Or again, the beekeeper may have
an apiary in his front yard border-
ing on the common highway. A nu-
cleus is robbed out, the bees become
cross, and sting passers-by.

In the first case mentioned—the
aggrieved neighbor’s washing being
soiled by the stains from bees affect-
ed with dysentery—it will be well
for the beekeeper to send over sev-
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eral nice sections of honey or offer
to pay for the damage done to the
washing. Nothing makes a woman
more angry, after she has washed
her linen nice and white and hung it
out to dry, than to have it daubed
with frequent ill-smelling brown
stains. But if the beekeeper shows a
disposition to make the matter good
and takes pains to offer an apol-
ogy before the woman makes com-
plaint, trouble will in most cases be
averted. And right here it should
be said that if the bees are in the
cellar they should not be set out on
wash-day; or if they are outdoors
and the sun comes out bright so they
begin to fly strongly from the hives,
one should send word to the neigh-
bors, asking them not to hang out
their washing for a few hours, if it
is a wash-day. It might be well al-
so to send along a few boxes of hon-
ey to kecep the folks across the way
“gweetened up’”. With such {reat-
ment most neighbors will put up
with a great deal of inconvenience.
As to the more serious cases —
those in which horses or cattle have
been stung—if the beekeeper has
been foolish enough to place hives
near the highway or near his neigh-
bor’s line fence where he has loose
stock he may hdve to pay pretty
dearly for it before he gets through.
The remedy is prevention. He should
always put his bees in the back yard
and not too close to a neighbor’s line
fence. He should also be careful to
prevent robbing. He should see that
there are no weak nuclei with en-
trances too large. As soon as the
hnaey flow stops he should contract
the enfrances of all the weaker col-
onies. If extracting is done after
the honey flow, great caution needs
be exercised. The extracting
room should be screened and no
honey left exposed to the bees.
Whenever possible, he should take
off all surplus by use of bee escapes
rather than by shaking. (See Rob-
biag and Extracting.)

It is only fair to state that the
above instances are only types of
what has oceurred and may occur
again, so it behooves the beekeeper
to be careful.

. Under the head of Anger of Bees,
in the latter part of the article, and
under the head of Apiaries, empha-
sis is put upon the importance of
placing the hives so that they shall
be screened by shrubbery or small
trees from other hives or objects in

the yard. Nothing is more condu-
cive to insuring good behavior on
the part of bees than to place the
individual hives so that the inmates
cannot see from their own doorsteps
moving objects in the immediate
vicinity. When the space where the
apiary is located is open, without
shrubbery or trees to screen the
hives, the bees are much crosser
than when placed behind obstruct-
ing objects. The average back-iot
beekeeper will have much better
bees to handle, and no trouble with
his neighbors, if he puts his hives
among the bushes. (See Back-lot
geeke)aeping; also laws relating to
ees.

BEES, CROSS. — See Anger of
Bees. See also Stings, subhead How
to Avoid Being Stung.

BEES, CROSSES OF. — See Hy-
brids and also Races of Bees.

BEES, DO THEY INJURE FRUIT?
—Occasionally complaints have been
made that bees injure fruit. To a
casual observer they apparently do
bite through the skin and extract
the juices until the specimen is
shriveled up to a mere semblance
of its former shape and size. How-
ever, careful investigation has shown
repeatedly that bees never injure
sound fruit, no matter how soft the
skin or how juicy and pulpy the
contents,

Among the progressive fruit grow-
ers and horticulturists there is a
general acknowledgment that bees
do not injure sound fruit; that the
little harm they do to damaged fruit
is compensated for a hundred times
over by the indispensable service
they perform in pollinating fruit
blossoms early in the season when
no other insects or means of pollina-
tion exist. The best fruit growers
are now keeping a few colonies of
bees in each of their own orchards.
In fact, many busy orchardists pay
rental on bees. Thus the beekeeper
cares for the bees and the orchardist
receives the benefits of pollination.
(See pollination.)

Some years ago, Prof. N. W, Me-
Lain, then in the emvloy of the De-
partment of Agriculture, Washing-
ton, D. C., conducted an elaborate
series of experiments in which he
placed sound fruit, consisting of
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grapes, peaches, apricots, and the
like, in hives containing bees that
were brought to the verge of starva-
tion. This fruit was left in the hives
day after day, but it was never once
molested. Then he tried breaking
the skin of the fruit, and in every
case all such specimens were attack-
ed by the bees and the juices sucked
out until nothing but a dried skin
and the stones or seeds were left.

Years later, Prof. H. A. Surface,
then economic zoologist at Harris-
burg, Pa., tried a similar experi-
ment, but in no case did the bees at-
tack sound fruit, although they par-
took freely of that which he had
broken.

At the Wilmington State Fair, held
in September, 1908, in Delaware,
Joel Gilfilan of Newark, Del., had
on exhibition a three-story observa-
tion hive containing two combs of
bees. In the third story were hung
a peach, a pear, and a bunch of
grapes. This hive was kept on ex-
hibition during the entire fair where
the general public could see it. The
fruit was never once visited by the
bees. The general verdict of those
who saw it, fruitmen -and farmers
alike, was that bees did not injure
this fruit.

The publishers of this book have
for many years had colonies located
in a vineyard at their home apiary.
Notwithstanding the fact that hun-
dreds of pounds of grapes are raised
every year, the bunches hanging
within three or four feet of the en-
trances of the hives, the sound fruit
is never injured, but during a dearth
of honey a broken or otherwise in-
jured bunch of grapes will often be
visited by a few bees.

.. But a casual observer might eas-

ily get the impression that bees not

only suck such damaged fruit dry,

?rl.:‘t_ taci:ually puncture and eat sound
it.

Some years ago a neighbor sent
word that he would like to have us
come to his vineyard and he would
give us indisputable proof that our
bees were actually puncturing his
grapes and sucking out the juice.
We looked at the luscious bunches
as they were hanging down, and
sure enough there were small nee-
dle-like holes in almost every grape
that the bees were working on. It
looked like a clear case of ‘“caught
in the act” evidence against them.
For the time being we were unable
to offer a satisfactory explanation.

We brought the matter to the atten-
tion of an old farmer who had been
a beekeeper for many years. Final-
ly one morning he sent word to us
that he had found the real culprit,
and that if we would come down to
his place early some morning he
would point him out. This we did.
He showed us a little bird, quick of
flight and almost never to be seen
around the vines when any human
being was present. This bird, about
the size of a sparrow, striped, with a
long needle-like beak, is called the
Cape May warbler (Dendroica tig-
rina). It would alight on a bunch
and about as fast as one could count
them, would puncture grape after
grape. After his birdship has done
his mischief hc¢ leaves, and then
come the innocent bees during the
later hours of the day, insert their
tongues in the holes made by the
birds and finish the work of destruc-
tion by sucking the juices and the
pulp of the grape until it becomes a
withered skin over a few seeds. Thus
the grapes were punctured by the
birds during the early hours of the
day, but the bees, coming on later,
received all the blame for the dam-
age.

The Cape May warbler is not the
only bird guilty of puncturing
grapes. There are many other spe-
cies of small birds that learn this
habit, and among them may be nam-
ed the ever-present sparrow and the
beautiful Baltimore oriole, the sweet
singer that is sometimes called the
swinging bird from its habit of
Bui{;iing its nest on some swinging

mb.

Some seasons the bird visitors are
much more numerous than others.
Several years may pass before any
complaint is made, and then the bee-
keeper will have angry people in
the vicinity of his bees calling him
on the telephone, saying his bees are
eating their grapes. The thing to do
is to call on each complainant and
prove that the birds are the ones
that do the damage in the first place
and that it is only by careful watch-
ing at intervals that they can be
seen at their work.

In order to determine their pres-
ence the observer should go away
from the grapevine about 50 or per-
haps 100 feet. The early morning
hours are the most favorable for
catching the birds at work.

The Cape May warbler is a shy
little fellow. and he will not usually
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show himself if any one is near the
vines. It is for that reason that the
bird is seen on grapes only at brief
intervals; and the bees, working on
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for all the damage.

Inseets Other than Honey Bees
First Puncture Fruit

Yellow jackets are well equipped
with cutting jaws. They are very
fond of fruit. They will cut through
the skins, suck what juice they
want and later on the bees will visit
the same punctures. The bees, of
course, are more numerous, look
like yellow jackets, and are by the
uninitiated given blame for all the
mischief.

Yellow jackets are particularly
numerous in the fall after a frost.
They cut through the skins of fruit
unpicked; and the bees, because the
frost has killed natural sources of
nectar, will help themselves to fruit
juices made available by the previ-
ous act of the yellow jackets.

In the March, 1935, issue of the
Bee World, published in Great Brit-
ain, numerous instances are given of
how bees in Europe were accused of
injuring grapes. In every case it
was shown that wasps or birds had
first cut through the skin of the ripe
fruit before the bees began their
work. It was also proved that bees
could not cut through the skin of
sound fruit.

(For further information regard-
ing grape-puncturing birds, refer to
bulletins by Dr. Merriam of the
United States Department of Agri-
culture, Washington, D. C.)

When Bees May Damage Fruit

There are times when bees are a
nuisance, and it is then that their
owner should compromise, or better
still seek means to avoid trouble in
the first place. In the fruit-drying
ranches of California, apricots and
peaches are cut up in halves and
laid upon trays exposed to the sun’s
rays. If there is a dearth of honey
at this time and a large number of
bees in the locality, this fruit may
be attacked. The bees may visit it
in such large numbers that they suck
out the juices, leaving nothing but
- the shriveled form of the fruit.

The property, of course, is damaged
and its sale. is ruined. Before any-
thing of this kind can happen, the
beekeeper should move his whole

yard to a point three or four miles
distant from any fruit-drying opera-
tions. Failing to do sc the fruit
grower might bring suit for dam-
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of this crop if the bees cause trou-
ble.

Years ago we had trouble with a
cider maker. He claimed that our
bees would lick up the cider from
the press as fast as he could make
itt We easily adjusted this by
screening his building with mos-
quito netting.

In every case of this sort the own-
er of bees should avoid trouble. In
the cases of the fruit-drying ranches
and the cider mills the beekeeper
should err on the safe side by avoid-
ing suit for damages because no
lawyer would be able to give much
assistance wunless it was clearly
proved that the bees were not doing
the actual damage.

Bees Exonerated by a Jury

In 1899 trouble arose at Amity,
N. Y., between two brothers named
Utter. One was a beekeeper and
the other a fruit grower. The latter
averred that the former’s bees punc-
tured his peaches, and in conse-
quence of the alleged damage he
claimed he was unable to raise any
fruit. There had not been very
good feeling between the brothers
for years. The fruit grower brought
suit against the beekeeper and the
case was tried on December 17, 18,
and 19, 1899, at Goshen. There was
no lack of legal talent on either side.
The case was a very hard-fought
one from beginning to end. Among
some thirty witnesses examined was
the Government expert, Frank Ben-
ton, then of the United States De-
partment of Agriculture, Washing-
ton, D. C.,, who gave testimony to
the effect that bees never puncture
sound fruit: that it is impossible for
them to do so owing to the fact that
they have no cutting jaws like those
found in the wasp and other insects
of that character. He also showed
that wasps and birds will under
some conditions puncture fruit; that
these minute holes they make will
be visited by bees during a dearth of
nectar. Other expert testimony was
offered, nearly all of which exoner-
ated the hees. After all the evi-
dence was in and the arguments
were heard, the jury returned a ver-
dict for the defendant.
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(For further particulars regard-
ing this case, see Gleanings in Bee
Culture for June 1, 1900.)

BEES, HANDLING.—See Begin-
ning with Bees, Manipulation of
Colonies, and Honey Exhibits.

BEES ON SHARES. — Bees are
sometimes kept on a share basis, one
man owning the bees and equip-
ment, and the other performing the
labor. At the end of the season
both parties share equally in the
crop of honey and beeswax, and
half the increase, if any. It is usu-
ally the custom for both to pay half
the cost of containers to market the
crop.

Sometimes the results are very
satisfactory but more often one or
both parties are dissatisfied at the
close of the season. A short crop or
a complete failure will leave the op-
erator with no remuneration for his
season’s work unless there is a pro-
vision in the contract giving him an
agreed salary, for otherwise he
would have nothing io show for
his labor and the owner might prof-
it to the extent of stronger colonies
for the next season with a possible
increase. Again, the problem of
disease, Nosema, foulbrood, or win-
ter loss from improper preparation
might cause the owner to charge
negligence. The operator might in
return charge that the disease was
already present when he took over
the bees.

Taking it all in all, it is much
more satisfactory for the owner to
pay a minimum salary and a per-
centage of the crop. In this way
the operator does not sustain a com-
plete loss if there is a partial or
complete crop failure

In any case, the agreement should
be put in writing.

BEES, RACES OF.—See Races of
Bees and Italianizing.

BEES, SHIPPED IN COMBLESS
PACKAGES. — See Package Bees,
imd Beginning with Bees which fol-
OWS.

BEGINNING WITH BEES.—Bee-
keeping is one of the few hobbies
that furnish both pleasure and prof-
it to their owner. It brings him in-
to the realm of the whole ocutdoors
where he can gain relaxation and
health, as well as into the study of

the natural sciences such as botany,
chemistry, and insect life, for these
sciences are all intimately related
to the activities of the most interest-
ing of all insects, the honey bee.
(See Beekeeping Preferable to Oth-
er Pursuits)

Bees furnish a form of sweet that
goes into the blood stream almost
immediately — a sugar especially
adapted to the use of old people,
children, and infants.

Bees furnish wax that is used for
the coating of munitions, for floor
polishes, and for cosmetics. But the
great and important work of the
honey bees is along the line of pol-
lination by which they are able to
increase the fruit, seed, and general
agriculture crops from one to five,
and in some cases as high as one to
sixteen. This fact was fully realized
by the Departmeni of Agriculture,
as shown by Circular E-534, issued
during the second great World War.
(See Pollination for further particu-
lars.)

Nearly everyone can keep bees
and the very few who cannot (one
in ten thousand) are super-sensitive
to the effect of the poison of a single
sting and even then such people can
become immune by following direc-

These cages with solid ends are a much
stronger construction than those with open
ends, and are the type generally used.
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Package bees as they come from the South
usually come in crates of two or three.
In this case they arrived in crates of two.

tions given under the head of Stings,
subhead How One Who is Seriously
Affected by a Sting May Become
Comparatively Immune to the Poi-
son.

A single sting causes a sharp mo-
mentary pain and results in a local
swelling at first. Later on, after one
has been stung a few times, the
swelling becomes less and less until
finally there is none at all.

Of course at first a bee veil and a
pair of gloves should be used. (See
Veils and Gloves found in alphabe-
tical order.) Don’t attempt to open

it ¥

One method used by package bee producers

to fill packages. Phota courtesy U.S.D.A.

Three-pound package ready to place in an
empty hive. The projecting cleats prevent
shutting off ventilation. They shguld be
removed before being placed in the hive.

a hive of bees without reading this
or you may be sorry-—a sadder but
wiser man.

In beginning, make a moderate
start. Buy one, two, or three hives
with supers in the flat. Directions
accompanying will show how to as-
semble. A smoker, veil, and a pair
of gloves will also be needed. If
possible, visit some local beekeeper
who can tell you where you can get
the bees and show how to open up
the hive.

However desirable a local lot of
bees may be, if they are located a
hundred or mcre miles away the
cost of trucking or freight plus the
risk of disease would make it much
safer for the average beginner to
buy new equipment in the form of
hives, bee smokers, etc., and buy
package bees of some well-known

Packages distributed on hives ready to be

installed. Note queens being lifted out

of package.
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The syrup can is removed by inverting the
cage and letting the can siide out.

breeder whose bees are under sur-
veillance of the state and will be
free {rom any posdible infection.
(See Package Bees.) By consulting
the advertising columns of any bee
journal one will be able to get a
list of 211 those who can furnish bees
at rearonable rates.

Bees by the pound are less ex-
pensive than those on combs and
there is little danger of disease.

On account of the great danger of
buying local bees unless they have
been inspected by a state bee in-
spector, the author strongly urges
the purchase of bees in wire cages,
without combs, commonly cailed
package bees. (See full discussion
of their merits under the head Pack-
age Bees found in its alphabetical
order.)

It should be explained that the
disease, American foulbrood, may
be carried in combs and in honey.
Bees alone, if taken from colonies
free from foulbrood, will not carry
the disease. Moreover, package bees
are given sugar syrup and not hon-
ey. Taking it all in all, the chances
of getting a disease from package
bees are very remote.

How to Release Packages of Bees

As soon as a package of bees is received
at the post office you should be notified.
Make certain that your telephone number
is available there or other means of
notification arranged before the shipment
of bees is due. If the weather is very warm
place the bees in a shaded place, never in
the direct sunlight. Package bees should
be ordered to be delivered about the time

If there is any syrup left in the can after

the trip, the can is set over the top of the

frames, perforated top down. If no syrup

remains in the can, fill it with a syrup of

half water and half sugar. Cover with an
extra hive body.

fruit bloom is on in your area. Earlier
delivery may be taken in the northern
states but the risk due to inclement
weather may cause losses which will
nullify any advantages gained from the
earlier installation. Package bees can
stand a moderate amount of cool weather
and confinement in the hive in the early
spring after installation but the food sup-
ply must be constant and must be in direct
contact with the cluster of bees. Some
northern early springs are unfavorable for
long periods and a too early shipping date
is inviting trouble for the beginnner.

While awaiting transfer to the hive a
package of bees should be fed generously.
The syrup supplied with the package for
use during shipment may be exhausted
and the bees could conceivably starve
while they are being held a day or two
before installing in the hive. The sooner
they can be installed after receiving, the
better. A liberal feeding of sugar syrup
just before opening the caged bees will
generally settle the bees down and help to
avoid flying around during the installa-
tion. In extremely hot weather an applica-
tion of water to the cage screens with a
small mist sprayer will settle the bees
down if they are restless. Be certain that
the sprayer has not been used for an insec-
ticide. Bees suffering from the lack of
moisture or food will take up the liquid
from the screen surface and from their
bodies in a few minutes time.
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It the weather is cool heat the syrup a lt-

tle and wrap a piece of burlap around the

can to keep the syrup warm until the bees
take it dcwn.

Before the bees are expected prepare as
many hives as there are packages of bees
ordered. The hives should be set up and
the fraiaes filled with sheets of foundation
unless they already contain drawn comb.
A single deep brood chamber will do for
the package until the colony expands its
population and has extended the brood
nest nearly to the outside combs. This will
take several cycles of brood, possibly six
to eight weeks. A second brood chamber
should then be given making a two story
colony that will be maintained for the use
of the bees the year arcund where the
winters are long and severe.

Begin the installation by removing all of
the frames from the hive body but keep
them within easy reach. Remove the
board n:iled to the top of the shipping
cage. This will expose the end of the
feeder cin and the end of the small queen
cage suspended among the bees. Slowly
remove the queen cage and inspect the
queen to be certain that she is alive and
healthy. Lay the queen cage aside for the
moment, in a shady spot. Tip the bee cage

The queen in the cage is put between the
frames to draw the bees out of the cage.

at an angle a.d grasp the rim of the feeder
can with the tips of the fingers, slowly
withdrawing it. Set it aside. If the bees
have been fed generously just before
transferring to the hive they will be much
less inclined to fly about and will be quite
docile. They will rarely sting unless pinch-
ed. Invert the cage containing the bees
over the opened hive and shake the bees
vigorously out of the round opening of
the cage. One of the wire screen sides may
be opened to speed up the removal of the
bees. Shaking the bees will not anger them
if they are well fed. Place the nearly empty
cage near the opening of the hive and the
remainder will crawl to the entrance.
Repiace the frames by slowly lowering
them among the bees. Place the queen
cage between two of the center frame top
bars or lay it wire side down on top of the
frames. To prevent immediate release of
the queen replace one of the corks in the
end of the queen cage with a soft wad of
tissue paper soaked in sugar syrup. The
bees will chew out the plug of tissue and
the queen will pass out of the hole and
join the colony in a few hours or a few
days. Place the inner cover on the hive
and if a pail feeder is used an empty super
shell must be placed over the pail which is
inverted over the inner cover hole. The
newly hived package must be fed con-
tinuously for as long as they continue to
take syrup, perhaps for two or three
weeks, or, until they begin to gather fresh
nestar. Check the combs in about five
days to be certain that the queen has been
released from her cage; i not, she should
be freed from the cag-. If she has already
been released, check the bottoms of the
cells for eggs. If none can be seen check
again in about a week.

Queens are sent in a majling cage lke this
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If the weather is very cool when the
package is placed in the hive some in-
sulating packing should be placed around
the syrup can to prevent heat loss. Warm
svrup may be used . The cluster of bees
must be very close to the source of food
during cool weather or they may starve.
Combs of honey may be placed in the hive
in place of feeding sugar syrup.

Most of the failure in package installa-
tion result from interference by the
weather with a steady supply of food to
the newly hived bees, or, as a result of
queen failure. Queen failure may be due
to a number of causes: Poor quality
queens, disease or injury of the queen,
failure of the aueen to lay fertile eggs or
fatlure to be accepted by the colony.

Purchasing package bees is not the only
way to begin with bees but it may be the
most convenient for the beginner. A hive
containing a colony of bees may be pur-
chased, which is perhaps the most certain
method of beginning with bees. A hive
may be purchased and a small colony of
bees called a nucleus may be obtained
from a local beekeeper and placed in the
hive. A nucleus consists of several frames
of brood, pollen and honey along with the
bees covering the combs. The nucleus is
placed in the center of the empty hive and
the remaining space filled with frames of
foundation or drawn combs. The nucleus
should be fed if the honey is used up
before thie bees begin to forage for their
own nzeds. If a queen does not accom-
pany lhe nucleus one should be ordered
and iitzoduced as soon as the queenless
nucleus is purchased. As with package
bees, a2 mated queen usually comes with a
nucleus but she is usually already released
among the bees.

Some fortunate beginning beekeepers
owe their beginning to having captured
and hived a stray swarm of bees.
Sometimes a colony of bees can be remov-
ed from a bee tree or the side of a building
but this is a difficult procedure and is best
left to experienced beekeepers.

BITTERWEED

The first exposure to bees and beekeep-
ing can be a pleasant, interesting ex-
perience if approched in a relaxed man-
ner. Proper preparation for handling your
first hive of bees begins with proper in-
struction about what to do and what to
expect from the bees. Proper instruction
may begin with reading and perhaps
classroom instruction. Confidence in
handling bees comes with experience but
there is no reason to fear bees, even if you
have never worked with them before.
Starting with one or two colonies of bees
does not involve a large investment in time
or money and one season’s experience will
usually teach you the most important
principles in bee handling. Always use
your two most important tools in
beekeeping, the bee smoker and veil when
opening your hive. Time your hive open-
ing to when the bees are the most active,
during the middle of the day when it is
sunny and warm.

! BELLFLOWER. — See Campanil-
a.

BITTERWEED. — Although the
honey from this source is very bit-
ter and unfit for human consump-
tion, the plant is an important source
of pollen and honey for winter stores
and spring brood rearing in the
southeastern states comprising par-
ticularly Georgia, Florida, Missis-
sippi, and Alabama where package
bees are produced.

The weed is so bitter that cattle
avoid it and the honey is of such
poor quality that beekeepers leave it
on the hives rather than extract it.
In combination with some aster and
goldenrod, it makes excellent win-
ter stores and is excellent for early
spring brood rearing so necessary
for the production of package bees.
It is the bitterweed more than any
other honey or pollen plant that has
made an eldorado of the southland
for the production of package bees.
Its poor quality of honey for human
consumption prevents it from going
on the market.

It is, in fact, a blessing in disguise
for the package bee business of the
South, and a great boon to the north-
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ern beekeeper and fruit grower,
both of whom will need and must
have package bees. (See Beginning
with Bees, Package Bees, and Pol-
len.)

BLACK GUM. — (See Tupelo.)
Also called black tupelo and water
tupelo, a forest tree growing in
swamps from southern New Jersey
to Florida and Louisiana.

BLIGHT.—See Fire Blight.

BONESET, or Thoroughwort (Eu-
patorium) is a honey and pollen
plant of which there are some 25
species that yield a little honey and
pollen at a time after the main hon-
ey flow when it is most needed to
supply young bees to replace the
old ones worn out or dying. It is
found mostly in the northeastern
states although it is also found as
far south as Florida and as far west
as California. (See previous page.)

The honey is amber or dark and
more suitable as a winter food for
bees than for table use. In rare
cases a surplus is secured but its
value lays in the fact that it helps
make up the winter food from other
honey coming at the same time,

such as aster and goldenrod. (See
Aster and Goldenrod.)
The most conspicuous, possibly

the most beautiful of the species is
the Joe-Pye weed (E. purpureum),
found largely in the East in the fall.
Some seasons it yields a little honey
aizd some pollen. Perhaps the most
common and more important for
honey and pollen is E. album and E.
urticaefolium.

BOTTLING HONEY.—When hon-
ey is put into any container other
than glass or clear plastic it is impossi-
ble to determine its character, its color,
or its specific gravity—that is, how
thick it is. In a clear container its color
attracts the eye and teases the pal-
ate. When a bottle of it is turned
upside down a large air bubble in
the form of a beautiful transparent
sphere will slowly rise, thus indi-
cating that the contents are not only
beautiful in color, but thick and
waxy.

There are thousands upon thou-
sands of people who do not eat hon-

ey. In order to interest them it is
first necessary to tease their appe-
tite by showing them a product that
is externally attractive as well as in-
trinsically good. For this reason
honey in a retail way and for table
use is often sold in glass just as
jellies and jams and all other com-
modities of like nature are sold. Af-
ter the consumer—or more exactly
the housewife—who buys the food
discovers what honey is from the
purchase of a small bottle, she will
be interested in getting a larger sup-
ply in 21, 5, and 10 pound pails or
tin cans. The larger the package
the cheaper the honey is per pound.

There is another class of custom-
ers, mainly working people, espe-
cially those in the cities who cannot
afford to buy a large quantity of
anything. They will purchase a lit-
tle of this and a little of that, and
perhaps a tumbler or bottle of hon-
ey. No matter how well they like it
they will never be able to buy a
larger quantity. Probably they will
never get to the stage of buying
their foods in large quantities at a
time. For this class of people (and
it probably represents a large pro-
portion of the honey buyers) the
glass package is the best suited.

Honey in Glass or Clear Plastic

For a small local trade it is all
right to use white flint Mason jars,
large and small sizes, and jelly
tumblers, such as can usually be ob-
tained from the grocery store. Eith-
er Mason jars or jelly tumblers can
be used over again for holding can-
ned food or for jellies and jams.

There are some who will prefer

the regular honey bottle holding

from a few ounces to a couple of
pounds. They make a very pretty
appearance and when placed along-
side the Mason jars and jelly tum-

Jars of chunk honey.

|
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blers the customer may select for
herself. As a rule the fancy trade
in the large groceries, especially in
the large cities, prefer the regular
honey jars.

Labels for Glass Jars

Labels should be neat and attrac-
tive. The bottler can buy his labels
from his regular bee supply dealer
who can furnish him a large assort-

mant nf diffarant cizac and ctvlac in
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different colors. The name and ad-
dress of the bottler can be put in
black or any other color of ink at
a very small cost on stock labels.
Labels made by printers who make
& special business of doing such
work are cheaper than those bought
locally of a printer who is not equip-
ped for this specialized work.

The labels should be relatively
small because it is the honey that is
attractive, and which is supposed to
make the sale. If the label is too
large for the package it covers up
the honey. (See Labels for Honey.)

The National Pure Food Law, and
in most cases state laws, require
that the labels shall indicate the ex-
act contents of the package in pounds
and ounces. Anything under a pound
should be stated in ounces. That

over a pound should be stated in

. Mastic squeeze bottles help sell honey and

are popular with the public for dispensing
honey at the table,
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Extracted honey in tall thin bottles appears
lighter than in a round bottle.

pounds and ounces in the lower third
of the label.

Government regulations now re-
quire that all packages of food prod-
ucts shall be marked “Produced by”,
“Packed by”, *“Distributed by", or
“From the Apiary of”. This must
be printed on all honey labels with your
name and address, if not listed in the
local telephone directory.

When a Blend of Honey?

It is illegal to say “Pure Clover
Honey” when some other honey is
used, as for example, alfalfa or
mountain sage. It is very much
wiser to use the simple words “Pure
Honey”’, and then it will be possible
to use a blend of any honeys that
one may happen to have on hand or
any honeys that one can purchase at
a fair price.

In this connection it should be
stated that only the best light-color-
ed honeys should be in glass. White
clover, sweet clover, alfalfa, moun-
tain sage, and orange blossom are
all good. In the South, catsclaw,
guajillo, sourwood, gallberry, tupe-
lo, palmetto, cotton, and mesquite
are all excellent. In most localities
of the North and South the average
beekeeper will not have enough of
any one particular kind of honey to
supply his trade. He will therefore
find it necessary to make up a blend
of the best white honeys. In the
Northwest, alfalfa, sweet clover,
fireweed, and vetch will be the main
sources and, of course, will be the
only honeys used. The large bottlers
use a blend which they keep the
same from year to year.




The Advantage of a Blended Honey

A blended honey usually consists
of white clover, sweet clover, alfal-
fa, and sometimes mountain sage or
orange blossom. This makes it pos-
sible to keep the blend always the
same. If one year a beekeeper puts
up white clover only and the next
year alfalfa, and the year after that
buckwheat, the average customer
becemes suspicious and wonders
whether the honey is adulterated be-
cause it does not taste like that
which he had the year before. If,
on the other hand, the honey is al-
ways the same year after year, con-
sisting of a blend of the very best
honeys, the consumer will buy from
year to year.

Washing and Cleaning Bottles

It is a great mistake to use bottles
without washing. It is far better to
run them through a tub of warm
water to rinse out the dust and oc-
casional small particles of glass. The
bottles should then be allowed to
stand upon a tray upside down
where they will dry quickly if the
water is hot enough. The water
should not be too hot, as it is liable
to break the glass, and moreover it
would make it almost impossible to
handle the bottles.

Preparing the Honey for Bottling

In preparing honey for bottling it
is heated to facilitate handling and
prevent fermeniation.

No one should attempt to heat or
process honey without the use of a
good dairy thermometer which can
be obtained from any hardware
store. It will save many times its
cost. Without the use of such an
instrument there is great danger of
overheating the honey, resulting in
impairment of the delicate flavor as
well as in the discoloration of the
honey itself. Some of the bottled
honey on the market has been over
heated. The “burnt” taste will ruin
future sales. The temperature should
never go above 160 degrees nor
should honey be kept hot for several
hours at even a lower temperature.
After being put into containers hon-
ey should be cooled as soon as pos-
sible.

So important is this matter of
temperature that the author has felt
it necessary to repeat this caution
all through this work, even to the
point of frequent repetition.
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By referring to Honay, Granula-
tion of, it will be noted that all pure
honey, with the possible exception
of tupelo and mountain sage, will
granulate in from a few weeks to a
few months, especially after cold
weather comes on. Whether honey
is granulated or not it should be
heated to a temperature of from 140
to 150 degrees Fahrenheit—certain-
ly not higher than 160.

Some believe that a lower tem-
perature of 120 to 130 degrees will
answer the purpose, but it will then
be necessary to keep the honey hot
for a much longer time. Experience
shows that continued heat at a low-
er temperature has more of a ten-
dency to impair the flavor and dark-
en the color than a short or quick
heat at a higher temperature.

How to Process Honey

While the large bottlers use jack-
eted tanks, one tank inside of an-
other with water between the two
tanks, it will be the purpose here to
show how a small beekeeper, desir-
ous of taking care of his local trade,
can heat his honey safely without
the expense of a double boiler or
any special apparatus.

Straining the Honey

At this point the reader is refer-
red to Extracting and to Honey, Fil-
tration of. All honey as it comes
from the extractor and before it
goes into bottles should be run
through a strainer to remove sedi-
ment and wax cappings. Two thick-

nesses of wet cheesecloth makes the

cheapest and best strainer for the
small bottler. It is highly important
that there should be no sediment in
bottled honey.

How to Liquefy Granulated Honey

When a bottle or tin can of honey
begins to granulate it can be liqui-
fied by placing it on top of a steam
radiator or a hot air register for a
couple of days, but prolonged heat
impairs the flavor and darkens the
honey. It is safer to use a quick
heat of higher temperature, so put
the container in a pan of hot water
just a little hotter than one can bear
the hand in. After an hour this
honecy will become liquid and pour
readily. If the honey is granulated
solid in the first place it may take
two hours, in which case the hot wa-
ter will have to be renewed, but one




must be careful and not let the tem-
- perature go too high. In degrees of
Fahrenheit, the honey should never
go above 160, and we advise begin-
ners not to allow the honey itself to
remain hot any longer than neces-
sary. The temperature of the hot
water into which the container is
immersed may be as high as 160
- or even 180 degrees. In that case
_the pan of hot water with the hon-
ey should be removed from the
~ stove. Remaining too long in the
_hot water will injure the flavor.

;}‘!;lqu‘e!ying Honey on a Large Scale

Plans thus far given are applica-
ble to the beginner or the amateur
beekeeper. But when the number
of his colonies reaches 50, 100, or
more, a more elaborate means must
‘be provided. The most common

uﬂlu iolds a number of drums of granulated honey,

. who pmcess large quanmies of honey musi{ have facilities for melting honey in drums. This heat
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Fig. 2.—A four-can outfit to go on top of

an ordinary stove. Hot water should go
no higher than the water line shown.

way to hquefy honey in the original
60-1b. cans is in a vat of hot water.
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But when one is in the business in
a wholesale way, he should use a
square or oblong tank made so it
will take six, eight, or more cans.
The illustration, Fig. 2, shows a four-
can tank. The water in this tank
can be kept hot by placing it on top
of a stove, or it can be heated from
a jet of steam from a small boiler.
Steam for heating a vat can also be
used for blowing the bee glue off of
hive equipment like queen exclu-
ders, frames, and the like.

Hot Room for Liquefying Honey
in Square Cans
Some large bottlers and packers
of honey use a hot room employing
steam coils to bring the temperatur:®
up to 180 degrees. If the honey in

8

A dry heat cabinst wlll_liqum 80 pound cans of granulated honey for repacking.

the square cans is granulated solid,
the cans are left in the room for
about 24 hours, when they are emp-
tied and the honey is allowed to run
into a large vat. While the temper-
ature of the room may be 180, that
of the honey should not go above
160 and, as has been pointed out, a
higher temperature for a short time
is advisable. The honey, whether
liquefied by hot water or hot air,
should be cooled as quickly as pos-
sible. Some packers let the bottles
of honey travel through a stream of
ice water.

Small air bubbles scattered all
through the honey give it a cloudy
appearance. They are caused from

pouring the honey into the bottles.

- University of Guelph Photo.
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How to Fill the Bottles

As almost every small beekeeper
has a hand-driven honey extractor
he can use this to very good advan-
tage in bottling. First remove the
gear bar and the reel inside. Thor-
oughly wash out and cleanse the
can. Put it upon a bench or table

Adjustable flow honey gate. It can be eas-

ily and quickly adjusted so as to feed a

stream of honey the full size of the bore
or down to 33 inch.

and pour the hot honey into if. Just
below the honey gate place a lower
table or box so that the mouths of
the bottles will comne just beneath.
Place the mouth of the bottle be-
neath the honey gate, open the gate,
allow the honey to run in until the
bottle is filled, and then quickly shut
it off. It will take a little practice
to enable one to fill the bottles so
that each one will have the same
amount of honey. If some bottles
should be short in weight the pure
food inspectors might put in a com-
plaint, so it is important to have
each bottle filled so that it will con-
tain the exact number of pounds and
cunces. It is hetter to vary on the
side of giving a little too much than
not quite enough.

Bottle Filler

As it is a little difficult to handle
the honey gate to the extractor it is
much better to use a special honey
bottle filler which may be obtained
from a bee supply dealer. This can
be attached directly to the honey
extractor or can or it can be attach-
ed to the end of a piece of rubber
hose connected to the tank of hot
honey. The latter arrangement is
much better because it is then possi-
ble to move this bottle filler from
bottle to bottle without handling a
single bottle.

Where one has much honey bot-
tling to do, especially if he supplies
more than one town with his honey,
the special bottle fillers will be
found much more satisfactory than
the ordinary honey gate to an ex-

tractor for the reason that one can

regulate the exact amount of honey
to each bottle. With the honey gate

A filler bduiit especialiy for fiiling Sottles
and other smail containers wiith honey. It
employs a poppet valve which opens and
closes quickly. This is important in filling
the bottles to an exact level without drip.

it is necessary to fill the bottle with
slightly more than the required
amount and the difference in the
honey saved would pay for the bot-
tle filler in a few days’ use, and at
the same time enable one to work
much more rapidly and easily. With
a bottle filler one could take care of
a trade which would require thou-
sands of pounds of honey.

Caution

The author regrets to say that
some of the honey put up in bottles
and tin cans coming direct from the
beginner beekeeper is of poor quali-
ty, not because it was not first class
in the first place but because it was
not properly processed. All through
this work we have cautioned against
overheating honey. It should nev-
er go higher than 160 and usually
for bottling purposes 130 or 140 de-
grees is high enough. If the honey
is allowed to go to 160 and is kept
at that point for a day, both its fla-
vor and color will be injured. The
honey will have a caramel or burnt
taste and the color will be consider-
ably darker than that which came
directly from the hives. (See Hon-
ey, Effect of Heat on, by Phillips.)

Again the reader should be cau-
tioned on the manner in which he
processes and strains his honey. The
cheapest and simplest plan is to run
the honey while hot through several
thicknesses of cheesecloth. The num-
ber of thicknesses depends upon the
coarseness of the weave of the ma-
terial, Sometimes two thicknesses
are enough but three may be used.
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Bottling Honey in a
Commercial Way

There are several large bottling
concerns in the country that have
put up honey in glass in an exten-
sive way. During the active season
they will send out two or three car-
loads a week. They have to employ
expensive apparatus — something
which at the same time will be sani-
tary.  First, the bottles must be
washed and sterilized; the honey
must be heated in large glass-lined
tanks, and it must then be conveyed
to a bottle filler which automatical-
1y fills the bottles just so full and no
more. The bottles are then carried
by a traveling belt to a capping ma-
chine, then to a labeling machine,
and finally to the box which re-
ceives the packages after they have
been sponged off. (See Honey, Fil-
tration of.)

Commercial bottling requires a clean
operation. Check with your local health
department for their sanitation require-
ments. Also expect an unannounced
visit from a federal food inspector. For
information on thic write the Consumer
& Marketing Service, Fruit & Vegetable
Division, U.S.D.A., Washington, D. C.

BOX HIVES.—These hives, as the
name indicates, are merely boxes con-
taining neither brood frames nor mov-
able fixtures. They usually consist of a
crude, rough box about 12 or 15
inches square and from 18 to 24
inches high. Through the center
there are two cross sticks, the pur-
pose of which is to help sustam the
weight of the combs built in irregu-
lar sheets within the hive.

At the close of the season it is the
custom to ‘“heft the gums”. Those
that are heavy are marked to be
brimstoned, and those that are light
are left to winter over to the next
season if they can. The bees of the
first named are destroyed with sul-
phur fumes, and then beebread, hon-
ey, and everything are cut out.

No matter what the season is, even
though the crop has been only half
harvested, the colony must be brim-
stoned and the honey taken off at
some particular phase of the moon.

Box Hives Neither a Thing of the
Past Nor a Necessary Evil
Box hives are somewhat in evi-
dence not only in the Southland but
in some of the northern states. As

After being filled the jars of honey are capped and the weight is checked.
—Phato Courtety of Stewart Honasybee Praducts,



BOX HIVES 93

the combs are not interchangeable
and the hives seldom sold, AFB does
not attack the bees in them as one
might suppose. In most states they
are not tolerated under the law and
the bees must be transferred into
modern hives. The wisdom of this
law is shown by the fact that it is
difficult for an inspector to examine
the combs to determine whether

disease is present.
The moth miller, swarming, and

poor wintering are the handicaps
that prevent them from getting
much honay. The most of them, for
example, know nothing of hiving the
first swarms on the old stand, and
placing the parent colony to one
side or in an entirely new location
in order to catch all the flying bees
in the swarm. They leave the parent
colony on the old stand and, of
course, it continues to swarm itself
weak. In the meantime the moth
miller and winter get in their de-
structive work. The result is that
little or no increase is made and the
prime swarms are the only ones that
yield any return. If foulbrood ever
gets a foothold here the business,
such as it is, will be wiped out.

BRACE COMBS.—See Thick-top
Frames under Frames.

ot Lo

Two old log gum hives made from

Bees being transferred from an old hollow log

gum hive into a modern removable frame

hive for greatesr honey produetion and easior
disease inspaction. See Transferring.

Ly 1 i

sections of hollow legs.




-

94 BREEDING STOCK

BRANDING HIVES—The increased
value placed on beckeeping equipment,
honey anad wax has had some undesir-
able side-effects for the beekeeper who
keeps outyards in unprotected sites;
particularly where the yards are isolated
and visited only occasionally. Aside
from vandaiism, the greatest threat to
unprotected bee vards is having the
hives stolen.

Don Shenefield, an Indiana com-
mercial beckeeper illustrates the grow-
ing feeling of helplessness among bee-
keepers when he says, “It used to be
that we lost a colony or a super once
in a while but now we have bee and
honey rustlers operating within our
states in an extensive manner. This is
of concern to us all because it doesn’t
take long to put three, four or ten hives
on a pick-up and make off with them”.
He continues, “the worst part of it all
is that after the equipment is gone from
your location it is nearly impossible to
prove it is stolen.”

The answer to the problem of steal-
ing is not simple. One suggestion made
by Mr. Shenefield bears repeating.
“Brand equipment witk a branding iron
in several places so that it is recogniz-
able and cannot have the brand removed
without destroying the equipment. For
smaller beekeepers it might be advisable
to buy a branding iron through your
local organization and all of you use it.
You will have to buy your own letters
or brand.”

Branding the hive body with a fire
brand is an effective way to imprint a
brand that would require severe mutila-
tion of the equipment to erase. With a
propane bottle gas attachment many
pieces of hive equipment can be brand-
ed in a short time,

Ponch branding is slower but effec-
tive. A router may be used to make
your own distinct brand but may prove
to be too slow for large quantities of
equipment. A stencil must be used to
guide the machine.

Perhaps the most common practice
at the present time is pzinting the name
of the owner or of the apiary on the
hives. While this system can be a deter-
rent to a would-be thief the identifying
marks can be easily painted over upon
removal to a new location. “Initial’
brands used by many beekeepers may
not necessarily provide positive identi-
fication of stolen goods and a return to
the rightful owner. &ecret branding with
hidden identification marks may be
used but the method is not always
effective.

Once hives are branded with a large,
clear and preferably deeply imprinted
brand there still remains the matter of
tracing, identification and recovery of
the stolen equipment. This often in-
volves criminal investigation and legal
action. Beekeepers can help to avoid
situations which help to encourage steal-
ing. Refuse to purchase bees or equip-
ment unless you get a bill of sale for
them. Receiving merchandise which the
purchaser knows has been stolen is
against the law. Investigate strange bee
yards in your area; find out who they
belong to and note any suspicious"move-
ments in and out by trucks or trailers.
Don't be afraid to ask questions. Bee-
keepers moving and placing hives legit-
imately most likely will appreciate your
vigilance as it is for your common
good. Report stolen property to your
state or local association, your inspec-
tion service, particularly your local in-
spector, and the local law enforczment
agency.

If all or nearly all beekeepers brand
their equipment with a distinguishing
identification in a permanent manner
the illegal movement of bee equipment
will be much easier to control, even
between states.

BREAD, HONEY. — See Honey-
bread.

BREEDING STOCK.* — Domestic
chickens, cattle, sheep, pigs, horses,
etc., have been selectively bred by man
for thousands of years. Consequently,
when modern breeding practices came
into use, much selection had already
been done; the modern animal breeder

*Thomes E. Rinderer and John R. Harbo, Bee
Sreeding and Stock Center, ARS, USODA,
Baton Rouge, La.
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began with man-selected “breeds”. The
races of honeybees (Caucasians, Carni-
olans, Italians, etc.) are often regarded
as one would regard breeds of cattle or
dogs. They should not be, for the
honeybee races were not strongly con-
trolled and bred by man and are much
more variable than a breed of domestic
animal.

The honeybee was not strongly
selected by man because man did not
understand basic bee reproduction until
1845. Without this understanding, very
little could be done. In 1851, when this
basic understanding was becoming wide-
ly accepted, Langstroth developed the
movable frame hive. Suddenly beekeep-
ers not only understood bee reproduc-
tion, they could also manipulate the
hive and control the queen.

Controlling mating was the only
obstacle remaining. Island isolation was
one means, but it was of very limited
value. Between 1860 and 1940 there
were dozens of reported attempts to
induce queens and drones to mate in
the confines of a jar, cage, tent, or
greenhouse. Some claimed success, but
the successes could not be verified or
repeated. With the development of
instrumental insemination as a practical
' technique in the 1940's, controlled bee
breeding began.

Therefore, as man began breeding
bees, he enjoyed the benefits of having
a large and variable population with
- which to work. Breeders quickly dis-

~covered that honeybees respond well to
~selection. In part, this is because man
is just beginning to modify the bee
through selection and controlled breed-
- ing.

The basic principles of genetics still
~apply to bees. The chromosomes con-
- tan hereditary units called genes. And
 the specific place on a chromosome
- where particular genes are found is
called a locus. Different forms of a
gene that can occur at a single locus
are called alieles.

- Honeybee eggs hatch whether or
not they are fertilized. The female
bees (queens and workers) develop from

. fertilized eggs which contain 32 chro-
- mosomes. These 32 chromosomes con-

sist of two sets of 16, one set from
each parent. The males, drones, devel-
op from unfertilized eggs which con-
tain only one set of 16 chromosomes

from their mother. This reproduction
by the development of unfertilized eggs
is called parthenogenesis.

At one time parthenogensis was
thought to be the basis of sex deter-
mination in bees. The thought was,
that a chromosome dosage effect
occurred such that the two sets of chro-
mosomes resulted in females and one
set resulted in males. While this is a
reasonable explanation, it is now known
to be untrue.

Investigating what seemed to be
nonhatching of a high proportion of
the eggs in inbred lines, Dr. Otto Mack-
ensen (Research Entomologist, Bee
Breeding Laboratory, ARS, USDA,
Baton Rouge, La.) discovered the real
cause of sex determination in bees. Sex
in bees is determined by the alleles at a
single locus. If the alleles are not alike
at this locus, the egg will develop into
a female. If they are alike or if there
is only one allele present (an unfertilized
egg), the egg will develop into a male.

The apparent nonhatching eggs found
in the inbred lines were fertilized eggs
that had like alleles at the sex locus.
The eggs did, in fact, hatch, but the
worker bees selectively removed and
destroyed these larvae shortly after they
hatched. As many as 50% of the ferti-
lized eggs produced by a queen can have
sex alleles in common, and the subse-
quent removal of newly-hatched larvae
gives a colony a spotty brood pattern.
Since inbreeding increases the chances
of having alleles in common, spotty
brood pattern is often used as an indi-
cator of inbreeding.

The Function of Drones

The true function of drones can be
best explained by the use of two terms,
gamete and segregation. An animal
gamete is an unfertilized egg or a sperm
cell containing half of the chromosomes
needed to produce a worker or queen.
Segregation is the random sorting of
paired chromosomes to produce ga-
metes. In most animals, segregation
occurs in the ovaries and in the testes.
In bees, segregation occurs only in the
ovaries of queens.

Therefore, in honeybees, all new
gametes originate with a queen. We
say “new” gametes because drones
propagate only existing gametes. The
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drones then have two reproductive
functions: first they convert and extend
the queen’s female gamete (the single
unfertilized egg that develops into a
drone) into about 10 million identical
male gametes (sperms). Secondly,
they serve as a vehicle to move the
propagated gametes to the queen (the
act of mating).

Colony Sructure

The family relationships within a
colony of bees are different from other
agriculturally important animals as a
consequence of mating habits, social
structure, and drones developing from
unfertilized eggs. The honeybee colo-
ny found in nature is a complex family
group, best described as a superfamily.
This superfamily, illustrated in Fig. 1,
consists of: (1) one mother queen, (2)
several father drones present as sperm
in a sperm storage organ (spermotheca)
of the queen, and (3) the worker and
drone offspring of the mother and
fathers. ’

Within a superfamily are usually 7
to 10 subfamilies. A subfamily is a
group of workers fathered by the same
drone. Since all the sperm produced by
a drone are genetically identical, each
subfamily is composed of sisters that
are more closely related than full sisters
of other animals. Thus, workers be-
longing to the same subfamily, often
called supersisters, have three-quarters
of their genes in common by descent.
They receive identical gametes from
their father and on the average half
identical gametes from their mother.

Workers belonging to different sub-
families have the same mother but dif-
ferent fathers. They are half sisters and
are related to each other just as are
human half-sisters. On occasion, broth-
er drones mate with the same queen.
In such instances, their subfamilies are
related to each other as full-sisters
rather than half-sisters. Through nat-
ural mating such full-sisters are proba-
bly uncommon.

Controlled Mating

Some degree of controlled breeding
has been practiced by queen producers
for over 75 years. Since that time
beekeepers had the capability of pro-
ducing hundreds of queens from a
selected colony rather than relying on
natural supersedure or swarning. Thus,
the female line was controlled.

Controlling the mating has been
possible only by establishing isolated
mating yards or through instrumental
insemination. Isolated mating yards
have two major shortcomings: (1) ab-
solute control of matings is difficult to
achieve because a queen can mate with
drones that are up to five miles away,
and (2) one isolated mating yard is
needed for every drone line used in a
breeding program. Mating yards are
usually not used for breeding stock, but
rather for production queens where ab-
solute control of matings is not quite as
critical. Controlled breeding through
instrumental insemination has been
well established since 1947 and has
solved the controlled breeding problem
for bee researchers, but commercial
queen producers rely primarily on
natural mating.

Recently a few commercial queen
producers have tried instrumental in-
semination for mass queen production.
In most cases, however, their reason for
using it was to eliminate the mating
nuc rather than to make specific
matings.

Instrumental insemination is, in itself,
not a complicated process. Simply
stated, it is a mechanical transfer of
semen from the drone to the oviduct
of the queen. To make this transfer
there are many designs for insemination
stands and syringes. All the designs
employ carbon dioxide gas to make
queens motionless, have a device to
hold the queen in position, and use
some type of syringe to collect the
semen and discharge it into the queen.
Probably the most popular apparatus is
that developed by Dr. Mackensen (Fig.
2). To become proficient at instrument-
al insemination a learner usually needs
to practice with 50-100 queens. There-
after, the major problems and the major
workload involve drone rearing, hold-
ing adult drones to maturity (about two
weeks), queen storage, coordinaticn &f
queen and drone production, queen
introduction, and record keeping.

The behavior of instrumentally in-
seminated queens differs slightly from
naturally mated queens. Instrumental
insemination doesn’t stimulate late egg
laying as does natural mating. A typical
naturally mated queen mates when
about six and seven days old and begins
laying when eight or nine days old. A
typical instrumentally inseminated
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Fig. 1—-A representation of a colony of bees as a genetic superfamily,

¥

Workers

The caiony in the figure

has four subfamilies, but there can be more or fewer. The workers within sach group

are related as supersisters and are half-sisters to warkers in other groups.

it two

father drones are thervselives hrothers the two subfamilies sired by them would be
related as full- sisters rather than half-sisters. "

The figure may give the false impression that the subfamilies are grouped within a
colony, and also that the father drones are alive. The brood and adult workers of the
subfamilies are mixed in a colony, and father drones survive only as sperm in the

spermatheca of the queen.

quesn can be mated at any age from
two to 30 days, but unless she is gassed
wiith carbon dioxide (CO2), she wili
not begin laying eggs until she is about
30-50 days old, the age that a virgin
would normally hegin laying.

Carbon dioxide, therefore, serves dual
purposes in the instrumental insemina-
tion of queens. It is used during insem-
ination to make queens motionless, and
it is used to stimulate egg laying. To
stimulate egg laying, caged queens are
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piaced in a jar, CO2 gas is piped into
the jar untii the queens are motionless
and the queens are left in the jar for
5-10 minutes. The usual procedure is
to treat queens in this manner on each
of the two days following insemination.

Germplasm Storage
Germplasm is the hereditary material
that can produce new indiviguals. In
honeybees this includes eggs, sperm,
and tissue that can potentially produce
eggs or sperm.

Since every breeding

Fig. 2.—-Semen colliection and queen insemination with the Mackgnsen'inspmination apparatus,
2A shows collecting semen from a drone, B shows the inseminatien of a queen, and

C is a wider view of figure B.
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program needs to keep certain stock
tfor current and future use, the problem
becomes one of either storing it (as
with seeds on a shelf) or continually
propagating it.

At the present time honeybee germ-
plasm is kept primarily through propa-
gation. Thus, germplasm is usually in
the form of mated queens—their ova-
ries and the sperm in their sperma-
thecae. Alleles are gradually lost
through inbreeding, so each generation
of propagation reduces the variability
of the germplasm slightly.

To avoid this loss and the labor
involved in propagation, attempts have
been made to store honeybee germ-
plasm. Among the possible candidates
for storage (eggs, larvae, pupae, virgin
queens, sperm), sperm storage has been
the most widely tried and the most
successful. Sperm stored less than two
weeks at nonfreezing tempcratures
seems to be as viable as fresh sperm,
but longer storage results in fewer
sperm reaching the spermatheca. Stor-
age of sperm at subfreezing tempera-
tures (in liquid nitrogen at -196°C.)
leads to successful, although inferior
inseminations, even after short-term
(48 hour) storage. None the less, liquid
nitrogen shows great promise for long-
term storage where survival of the
germplasm is the major concern.

Moutations
More than 30 specific visible muta-
tions have been described in bees, and

" a number of these are maintained by

research laboratories. Generally, these
mutations produce a striking effect,
and most were easily observed by their
discoverers. Undoubtedly many muta-
tions are yet to be observed because
they produce only subtle changes.
Known mutations affect the color,
shape, and presence of eyes; the color
and hairiness of bodies; the shape and
size of wings; and nestcleaning be-
havior.

In addition to their value as curi-
osities, these mutants have value as
scientific tools. For example, by study-
ing various colors of eye mutants, the
biochemical pathway for the production
of eye piginents in honeybees was
determined.

In addition to contributing to work
on cye pigment biochemistry, muiants
have been used as tools to investigate
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a variety of other questions. Resistance
to American foulbrood, mating behav-
ior, sex determination, pollination activ-
ity, fertilization technology, sperm
stcrage, population dynamics, longevity,
and bioaccoustics all have been explored
with experimental designs utilizing bees
identifiably different because of muta-
tions they carry. Because of this history
of usefulness and further potential ap-
plications, it is desirable for the scien-
tific community to maintain a number
of mutations. Newly discovered muta-
tions may have special applications in
science, so it would be helpful for bee-
keepers to report mutations they ob-
serve to a research laboratory.
Mutations are often first observed in
drones because drones have only one
set of chromosomes. Queens and work-
ers often carry mutations, but because
they have two sets of chromosomes the
mutation must exist on both sets for it
to be expressed by the individual queen
or worker. For example, if a mutation
is visible in one of every 1,000 drones,
it would be visible in only one of every
1,000,000 workers or queens.

Gene Pool

Across the world bees are quite di-
verse. Time, mutations, and selection
pressures have resulted in populations
of bees called races, somewhat isolated
from each other, that excel for various
combinations of characteristics. These
combinations of characteristics are fine-
ly tuned for survival in specific local
environments. Worldwide, the races of
bees form the gene pool or genetic
base available to bee breeders for stock
improvement.

Since North and South America lack-
ed native honeybees, European settlers
imported them. Early importations
were the brown bees common to north-
western Europe. Through time bee-
keeping developed as an industry in
North America and beekeepers, happy
with some characteristics of the Euro-
pean brown bee and unhappy with
others, made further imports.

Prominent among these imports were
bees from other European areas. How-
ever, bees were also brought from
Africa and Asia. The search by bee-
keepers for better bees led to a wide
variety of genetic material being
brought into America until 1922, when
importation of adult bees was banned
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to prevent the mite Acarapis woodi
(Rennie), the cause of acarine disease,
from entering the country. However,
eges and semen were still imported,
but at a much reduced rate. After 1975
importation of any honeybee germ-
plaim was banned by public law.

The bees presently in the U.S. are
the result of free-mating crosses of the
various imports. Most probably, racial-
ly “pure” stocks no longer exist in
North America. Rather, this new ge-
netic mix of bees can best be termed
American. By the same token, exports
from the United States and cross breed-
ing have influenced the nature of bees
abroad.

The great virtue of our past imports
is that we can breed highiy desirable
bees from the numerous and variable
selection of stocks that we now have
on the continent. Yet there are still
those who would import more stock.
Importation is usually the first thought
that comes to mind when there is a
desire for improved stock. It seems
like a simple solution. Importation,
however, should not be used as an easy
substitute for a selection program. If
used, impertation would be only pre-
liminary to a selecting program, an
effort to expand the genetic base from
which one selects.

Thus, further stock imports are of
questionable benefit. Such imports may
result in acarine disease, may be them-
selves undesirable, or may combine
with local stocks to produce undesirable
hybrids. Many past imports of “select
stock™ have proven to be pcor or even
undesirable in North America. There
is also a good chance that imported
bees may have originated from bees
exported by American queen producers.
Therefore, for those interested in im-
proving bee stock, it is probably best
to select from the plentiful gene pool
already available in North America.

Stock Improvement

Using improved stocks of bees is
an effective way to improve the pro-
ductivity of a beekeeping operation.
Regardless of the stock of bees used,
basic operational expenses will remain
much the same.

Success in improving bee stocks is a
reachable goal. As we have seen, there
is great variation in bee stocks avail-
able to North American bee breeders.

BREEDING STOCK

This variation is the raw material used
by bee breeders. Working with the
tool of selection, bee stocks can be
molded to show high performance for
desired characteristics.

Selection Methods

The first task of a bee breeder is
to describe in rather specific terms what
characteristics are desired in the bee
stock to be produced. Almost certainly
a number of characteristics will be
listed. Generally, desired characteris-
tics will relate to the production needs
of a group of beekeepers who are in
similar localities or have similar needs.
Desirable caracteristics might include
fast spring buildup, intensive honey
production, frugal and strong overwin-
tering ability, disease resistance, and
good handling qualities. A different
list might emphasize heat tolerance and
pollination activity.

A knowledgeable bee breeder will be
careful to be only as specific in his
stock descriptions as good information
permits. Unless scientific proef is
developed to the contrary, physical
characteristics such as color, size of
bees, and shape of wings are poor
choices. Generally, if such character-
istics are important, they will be select-
ed and improved automatically along
with more general charcteristics such as
honey production or disease resistance.

A knowledgeable bee breeder will
also set reasonable goals. Some char-
acteristics, such as frugal use of winter
stores, and early strong buildup are not
likely to be highly compatible. Also,
a list of a few well-chosen character-
istics is more likely to be achieved than
a longer list. }

Overall, there is a need in the bee- |
keeping industry for a number of bee
stocks, each having a collection of
characteristics economically important
to different segments of the diverse
beekeeping community. No one bee |
stock can possibly be universally accept-
able, and attempts to produce such a
stock would prove fruitless. Thus,
communication between an individual
bee breeder and the beekeepers using
the breeder’s stock is important. This
communication will help the breeder
decide on which characteristics will be
emphasized in the breeding program.

Once the breeding goal has been
established by describing the desired
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stock, choices need to be made as to
how the various characteristics will be
measured. Although more precise ways
the future, at present the bee breeder
must choose his stock from the on-site
performance of colonies established in
apiaries.

Test apiaries should be established

and management procedures should
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conform reasonably well to the manage-
ment procedures used with production
colonies.

Test colonies will be evaluated for
the various characteristics to determine
which colonies will be used as breeding
stock. In all cases, beekeeping judg-
ment will be brought to bear on the
evaluation. However, the power to more
accurately select the best breeders will
be enhanced if each colony is given a
numerical score for each characteristic
being evaluated. This will require the
keeping of extensive records on
colonies.

Breeding Methods

Line-breeding. The common method
of breeding practiced by queen breed-
ers is known as line-breeding. It can
be defined as breeding and selection
within a relatively small closed popu-
lation. The bee breeder’s colonies con-
stitute such a population to the extent

- that mismatings with drones outside his
- stock do not take place.

The general procedure in line-breed-

ing is to rear queens from the best
- colonies. These queens are both sold
- as production queens and used to re-
- queen the bee breeder’s test colonies.
" The queens are allowed to mate with
~ the drones present in the bee breeder’s
- outfit at the time the queens are reared.

A number of variations can be made
on this general procedure which would
be of benefit. General control of drone
brood in the majority of colonies,
coupled with purposeful propagation of
drones in a good numbter of more

. exceptional colonies, would improve

the selection progress by controlling,
to a limited degree, the male parentage
of the stock. Of course, this procedure
is used with the best success in areas
where mating yards can be reasorably
isolated.

In line-breeding some inbreeding is
inevitable. Its main effec’s are (1) fix-
ation of characteristics so rapidly that
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effectiveness of selection for good
qualities is reduced, (2) the stock loses
vigor as a general consequence of in-
breeding, and (3) the detrimental results
from homozygous sex alleles. These
effects can be lessened by using as
many breeding individuals as possible
for every generation.

To keep inbreeding at a minimum,
one should rear gueens from as large
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a number of outstanding queens as
possible and requeen all the field colo-
nies with equal numbers of queens from
all the breeders. Each gronp of queen
progeny is then considered a queen line
and each year, after testing, at least one
queen in each queen line is used as a
grafting mother.

Despite these several precautions
against inbreeding, stock may begin to
show a spotty brood pattern and other
symptoms of inbreeding. Wken this
occurs, new stock must be brought into
the operation. At least 10 virgin queens
from each of several promising stocks
should be mated with drones of the
declining stock and established in api-
aries outside the mating range of the
beekeeper’s queen-mating yards. They
should be evaluated there to determine
which stock(s) combine best with the
deteriorating stock. Once this evalu-
ation is made, the preferred stocks can
be established as new queen lines.

In the 1930’s, a four-year selection
project using simple line breeding
resulted in an increase in honey pro-
duction from 148 to 398 pounds per
colony. Two important features of this
project were culling the poorer queens
and grafting from the best queens.

Hybrid breeding. When inbred lines,
stocks, or races of bees are crossed, the
hybrid progeny are often superior to
either parent for one or many traits.
This phenomena is called hybrid vigor
or heterosis. Hybrid bees have more
heterozygosity in their genome than do
inbred or line bred bees. This hetzrozy-
gosity is thought to be the basis for
hybrid vigor.

Hybrid breeding programs in bees
are considerably more complicated
than line-breeding programs. At the
very least, three inbred lines must be
combined so tk .: both queens and their
worker dauvghters are hybrids. An in-
bred queen mated tc inbred drones will
produce hybrid workers. However, the
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egg-laying qualities of the inbred queen
would probably be inadequate. There-
fore, there is a need to mate hybrid
queens to inbred drones so that both
queens and workers in production
colonies are hybrids.

Four-line hybrids are also possible
and commercially available. Such a
hybrid may involve lines 1, 2, 3, and
4 and could be combined in the follow-
ing way. An inbred queen of line 3
artificially mated to drones of line 4
is used as a grafting queen to produce
hybrid (3 x 4) queens. These are allow-
ed to mate naturally and are used to
produce drones. Queens of line 1 are
then mated to drones of line 2 and
hybrid virgin queens (1 x 2) are reared
from the mating. Production queens
are produced from a cross of virgin
queens (1 x 2) mated to the drone prog-
eny from the 3 x 4 queens. Colonies
produced by this cross will be headed
by two-way hybrid queens, which will
be uniform in appearance, whereas the
worker bees will be four-way hybrids
and variable in appearance unless the
color markings of the parent lines are
very similar.

Comparative tests of hybrids have
shown their superiority. Increased pro-
ductivity of 34-50% over the average
of line-bred strains has been reported.
Segregation and random mating in the
generations following hybridization are
likely to result in only colonies that are
no better than the average supersedure
queen. Hybrids are an end product,
and to make best use of them it is
necessary to requeen every year.

Whatever the specific choice of
breeding scheme, hybrid breeding re-
quires the use of instrumental insemi-
nation and careful record keeping. As
a consequence, few bee breeders have
undertaken the entire operation of a
hybrid program. However, many have
become involved as producers of hybrid
queens with the breeding stock supplied
by an outside source.
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BROOD AND BROOD REARING.
—"“Brood” is a term commonly used
to designate the young of the bees
that have not emerged from the
cells. It may be young bees just be-
fore they come from the cells, the
larvae in various stages of growth,
or ovehn the eggs.

Sometimes the beginner is con-
fpsed_stl)‘ecaus:egehis not ‘:ble to dis-
inguish cap. oney from cap
brood; nor does he know the di!f;d-
ence between drone and worker
brood. Sealed brood is of light to
dark brown color, depending on the
age and color of the comb itself. In
ordinary worker brood, in cells
nearly five to the inch®, the cap-

C., Kulincevic, J. M., and

Ann, Rev. Genetics 2:

pings are made of wax and fibrous -

material, smooth and slightly con-
vex if the brood is not diseased.

Drone brood is the same in appear-
ance except that the cappings are .

more convex with four cells to the
inch. The cappings over honey are
white, bluish-white, or yellow, are
more or less irregular, and some-
what flattened. The honey may be
in either worker or drone cells, By
comparing the illustration shown on
the next page with the cappings of

comb honey under Comb Honey, the

beginner will easily make the dis-
tinction.

The pictures shown on the next |

few pages will make the distinction

*The exact measurements show 4.83 cells
to the) inch. (See Cells, Size of in Honev

|
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between the two kinds of brood even
plainer. Notice the larger capped
cells with rounding heads above the
surface of the comb at the top, bot-
tom, and corners of the combs.
These are drone brood. Worker
brood, on the other hand, which
covers most of the combs is flat on
top and smaller in size. Worker
brood, roughly speaking, has five
cells to the inch while drone is only
four cells to the inch.

Notice that the comb, Fig. 3, page
106, is not built on non-sagging foun-
dation. In drawing cut the founda-
tion the cells have been stretched by
the weight of the honey of the pre-
vious season. If the queens lzy in
them at all they will put drone eggs
in stretched or enlarged cells. These
eggs develop drone brood with the
convex or rounding cappings. Where
the cells are worker in size the
queen will lay worker eggs which

BROOD AND BROOD REARING

will have cappings flat instead of
convex.

When bees have no foundation at
all they are apt to build both drone
and worker in the same comb. If a
honey flow is on, most if not all of
the cells will be store or drone comb
and a ceoll of drone brood is equal to
a cell of honey. This, as will be
pointed out, means a loss in the crop
of honey of from 10 to 50 pounds.
Worker brood adds to the force of
workers to gather the crop, and the
larger the force at the right time the
larger the crop. :

The beginner may not be able to
see eggs at first. One trouble is that
he does not know where to look nor
what to expect. When he peers
down into the bottoms of the cells
and sees tiny little objects standing
on end at an angle he hardly knows
what they are. The illustration be-
low shows the eggs in the bottoms of

Close 7:ew and greatly enlarged@ worker comb wiih exgs in the bottom of the ceils,
of the eggs stand at an angle.

£

Photo by E. F. Bigelow.
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the cells, although photography is
not able to show the depth of the
,cells. The pictures on page 106 show
broo;l in various stages of develop-
ment.

Hew the Presence or Absence of
Breod Reveals ihe Rea:
Condition of the Colony.

It is the presence of eggs or young
larvae that shows that the bees have
a queen and are heginning to rear
brood. This may show even during
January and February in the North;
or it may occur, as it usually does,
in early spring. Brood will be found
in all stages of growth as the season
progresses.

On the other hand, the absence of
unsealed brood, and especially the
absence of eggs, may be an indica-
tion that the colony is queenless.
During spring and early summer
there will be, or should be, brood in
all stages, including eggs. Such a
condition indicates general prosper-
ity, and the beekeeper can feel that
his bees are doing well. But if there
are no eggs nor young larvae, and
the queen can not be found, and if
there are also initial queen cells
(see page 43) the probabilities are
that the queen has recently died or
that a swarm has issued. It may
further be said that the absence of
eggs and the presence of initial

Unsealed,

rtially sealed, and fully sealed
honey, which may be in either worker or

drone celis. Capillary attraction prevents
the unsealed honey from running out.

105

queen cells during the active season
are almost absolute proof either that
the queen is not in the hive or that
the one that is there is about to be
superseded. (See Supersedure.)

After the main honey flow which
usually stops in the northern states
irom August 1 to Septiemmber 1, the
activity of the queen in egg laying
will decrease and the amount of
brood even, in a normal colony, will
be very much less than at any time
preceding the honey flow. Some-
times there will be almost no larvae
nor eggs, and but very little sealed
brood. The beginner will be inclin-
ed to think the queen is failing
when, as a matter of fact she and
her colony are pursuing a normal
course. Nature evidently works on
the plan that there is no use produc-
ing a lot of worker bees and con-
sumers when they car. be of no pos-
sible help to the colony; so she hus-
bands her strengch until another
honey flow comes on toward fall. At
that time brood rearing may start up
again, and possibly the hives may
have as much brood as at any time
during spring or early summer. But
if cool or frosty nights come on, the
amount will probably not go beyond
one or two frames. If considerable
brood is in the hive when a severe
cool or cold spell comes on, it is apt
to result in a lot of chilled brood.

Sometimes during the flow when
late flowers are in bloom the bees
and queen apparently become excit-
ed and begin breeding heavily. A
chilly, rainy period may come ¢n for
four or five days, but not cold
enough to kill the blossoms in the
fields. During the interim the clus-
ter contracts, especially at night.
The young brood outside of the clus-
ter chills and dies. In a day or two
these larvae will be found scattered
around the entrance of the hive, and
the beginner will be inclined to
come to the conclusion that some-
thing is wrong—that some bee dis-
ease like foulbrood is in the hives.
(See Spreading Brood, and Diagnos-
ing Colonies.)

The statement was made that egg
laying would begin to decrease after
the main honey flow. This is true
with all except young laying queens.
A queen reared in Jure or July in
the northern states will probably
continue laying all through the sum-
mer, and the colony will contain
brood in all stages. One reared in
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September will begin laying imme-
diately, no matter what the condi-
tions, and she will keep it up until
cool or cold weather shuts it off.

In some localities it is an advan-
tage to use young queens in order
that there may be a large force of
young bees for the honey flow that
will follow the main one. The sec-
ondary flow will perhaps be from
buckwheat, aster, goldenrod, or all
of them. It is important to have a
strong force of bees for it. Brood
rearing should therefore be contin-
ued from the first flow by having
young queens if there are good pros-
pects of a fall flow from buckwheat,
goldenrod, or aster in the North.
(See Building Up Colonies.)

Concentric Circles of Brood Rearing

As one goes over his colonies in
the spring he will often find brood
in concentric circles in all stages of
growth, as shown opposite.

Later on in the season when the
weather is warmer and brood rear-
ing is at its height, he will find solid
masses of brood over the entire sur-
face of the combs as shown at the
bottom of this columin. The reason
for the first mentioned is that in
early spring the queen begins to lay
in smail circles under the small clus-
ter and before it spreads over the
surface of the combs.

This brood in small circles on both
sides of the comb and the ones con-
tiguous to it is soon capped over. In
the meantime the cluster expands
and the queen begins to lay in a
larger circle or crescent around the
first sealed brood. As the cluster
continues to expand, the queen
starts another crescent of egg laying
around the first crescent which now
has brood ready to seal. About this
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stage the first brood emerges when
the queen begins to lay where she
began at first. In a short time the

Tawammsad v +hn onnnnAd nwacnant haoo
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emerged and the patch with its sec-
ond brood is sszaled over.

The process will continue until we
have solid sheets of brood as shown
in Fig. 6.

It should be noted that there will
not be solid sheets of sealed brood on
one or both sides unless, first, the
combs are built in the first place
from a non-sagging foundation, ei-
ther Three-ply or vertically wired;
and secondly, unless there is an up-
per story above in which the bees
and queen are at work. A third con-
dition is that the weather is warm,
pollen coming in, and a strong force
of bees.

It will be noted further that there
are empty cells scattered in the solid
frames of brood. This is probably
due to the fact that the eggs in these
cells failed to bhatch. Unless prompt-
ly supplied with pap the eggs will
not hatch. While the queen may de-
posit eggs in these cells if empty, it
is more probable that worker bees
just in from the field filled them
with honey. It is seldom that one
will find a solid comb of brood with
no empty cells.

Fig. 3 and comb below are not
built on a non-sagging foundation.
Nete that these stretched cells at the
top are filled with drone brood. Al-
so at a little to the right of the cen-
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ter there is a bulge in the comb in
Fig. 3.

Nolan has made a complete study
of this. See United States Bulletin,
Department of Agriculture No. 1349,
September, 1925,

“By Their Fruits Ye Shall
Know Them.”

The amount of brood and the
manner in which the eggs are laid
—whether in scattered or irregular
little patches-—give one a fair idea,
even though he has not seen her, of
the kind of queen in the hive. If
there is only a scant amount of
bfgod, apd eggs are §_catterggl when
other colonies are weil supplied, the
presumption is that the queen is fail-
ing and that a better queen should
be put in her place. After she is
found, the probabilities are that she
will be smail—not much larger than
a worker.

On the other hand, if brood is
found in six or seven frames in the
spring in all stages of growth from
eggs to the emerging bees, in a ten-
frame colony, the conclusion may be
drawn that the queen is a good one
even though she has not been seen.
“By their fruits ye shall know
them.” When located, the queen
will probably be discovered to be
large, handsome, long or full-bo-
died. By waiting a moment, one
may have the pleasure of seeing her
lay an egg, for such a queen is usu-
ally on the job night and day.

Comb containing sealed worker brood in the center, sealed honey in the upper corners, and
sealed drone brood in lower corners.
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Amount of Brood to Colony Strength

The Government Bee Culture Lab-
oratory at Laramie, Wyoming, says
that results show a high negative
correlation of straight line character
between the colcny population and
the amount of sealed brood present.
Typically, a colony having 10,000
bees will have approximately 80
percent as many cells of sealed
brood as bees, and this percentage
relationship decreases 10 to 14 per-
cent for each increase of 10,000 bees
throughout the normal population
ranﬁrof 10,000 tc 80,000 bees. While
the large colony has more brood, the
smaller colony increases at a more
rapid rate.

Drone Breod

This has the general characteris-
tics of worker brood, except that the
cells are larger and the cappings
more convex. While worker brood
emerges in from 2 to 21 days from
the laying of the egg, drone brood
emerges in from 23 to 24 days.

A drone-laying queen or a laying
worker (sce Laying Workers) may
iay drone eggs in worker cells. In
that case the brood will be worker
sizz but the cappings will be more
convex than ordinary worker.

Drone brood will often die from
neglect. It wiii smell like foulbrood,
but lack the characteristics of either
European or American foulbrood.

ers sonietimes suppose it to
be a disease. In a?:art‘:)ase,bthozd mixl;
necessary rearing o ne br
defactive combs having stretched
cells is both expensive and wasteful.

Egg-Laying Capacity of a
Good Queen.

Varijous estimates have been rrade
as to the number of eggs a queen
can lay in a day. These figures

e all the way from seven or
eight hundred to six thousand in a
gsingle day. While the last named
are certainly high, the first certain-
ly are low. For many years it has
been believed that the maximum ca-
pacity of a good queen undier favor-
able conditions would be about 3000
eggs in a single day, or perhaps an
average of half that, covering a pe-
riod of two or three weeks in the
height of the brood rearing season
just before or during a part of the
honey flow.
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It should be noted that there is
considerable difference between the
actual capacity of a queen to lay a
certain number of eggs and the num-
ber of eggs that will be developed
into brood.

As will be pointed out further on,
the eggs will not hatch unless they
are supplied with larval food by the
nurse bees just before the larva
breaks the egg case surrounding it,
and if this food is not so placed eggs
will never hatch. Unless the weath-
er is warm, colonies populous, and
unless there is a large amount of
natural stores or nectar coming in,
large numbers of eggs will not
hatch. Without a maximum num-
ber of bees of the right age to go to
the field, the actual crop of honey
secured will be far short of what it
should be. All through this book
emphasis will be placed upon the
importance of plenty of natural
stores and the colony sufficiently
strong so that it can take care of the
eggs and the brood later on.

How the Birth Rate and Death Rate
Vary During the Season.

During the height of brood rear-
ing in the spring the death rate is
very much lower than the birth rate.
In other words, in the eariy part of
the season and just before the honey
flow, the strength of the colony in-
creases very rapidly. After the crop
has been secured, the death rate is
very much more rapid than the birth
rate. The queen either lets up on
her egg laying or stops altogether.
In the meantime the old bees that
have toiled during the season with
worn-out wings die by the many
thousands in the fields and never
come back into the hive.

The Development of Brood

Some very interesiing work has
been done in the study of the devel-
opment of brood, notably by Bert-
hof, Lineburg, Sturtevant, and Nel-
son. They were formerly connected
with the Bee Culture Laboratory of
the Bureau of Entomology, Wash-
ington, D. C. The development of
the larve: as it grows from day to
day, and its movements in the spin-
ning of its cocoon, have been ob-
served through cells having glass
sides. While it will not be possible
to tell the whole story here, some
things can be shown that will be
helpful and useful to the student as
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well as to the one who is earning his
living from the bees.

We will start with the egg. In-
stead of having a hard shell, the out-
er covering is soft and membran-
€ous.

The means by which the queen
determines whether a cell shall receive
a worker or a drone egg has always
been a mystery to beckeepers and
investigators. There have been many
hypotheses about this but none seemed
to fit into the behavioral or biological
limitations of the honeybee queen. Dr.
N. Koeniger, writing in the Australian
Beekeeper, 73(7) 1972 of his observa-
tions of a laying queen said he did not
notice any difference between oviposi-
tion in drone cells and worker cells.
The decision, he claims, as to whether
or not to put an egg into a cell is taken
by the queen during the inspection.
He describes the initial inspection as
follows, “If the queen finds a suitable
cell she stops at its opening and puts
her head into it together with her
forelegs. She remains a moment in
this position and then takes her head
and forelegs out. This part of the
oviposition process is known as cell
inspection. After the inspection the
queen continues the process of laying
an egg: alternately, she leaves the cell
and starts again with inspection of
another cell. Egg laying without inspec-
tion has never been observed.”

So it seems probable that during the
inspection she recognizes the type of
cell and whether or not the egg is
fertilized depends on this recognition.

Dr. Koeniger designed several
devices which prevented the queen from
inspecting the cell yet did not prevent
her from laying an egg in it. Attaching
a spur-like obstruction to the forelegs
of the queen, which prevented cell
inspection with the forelegs the queen
nonetheless layed eggs in some of the
drone cells. Eighty percent of the eggs
deposited in the drone cells hatched as
workers. This indicated that hindering
cell inspection affected cell differenti-
ation.

In the process of inspection the queen
can only be using her antennmae or
forelegs. Amputation of the antennae
caused the queen’s death. Lindauer
showed that the workers antennae are
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not necessary for the construction of
comb cells so Koeniger concentrated
on the influence of the forelegs. His
results are as follows: *“Before each
test I gave drone cells to every queen
to make sure that she did in fact lay
only unfertilized eggs in dronc Ccells.
Queens which did not lay in drone
cells at all, or which layed drone eggs
in worker cells were rejected.”

“In some experiments I amputated
all or part of the queen’s forelegs. After
the amputation I put the queen directly
back into her colony. The results
(Table 1) were accepted as valid only
if the queen layed eggs in drone cells
within three days after the amputation.”

Table I
Percent
No. of containing
cells worker
Treatment of foreleg(s) counted pupae
Spurs on both 6511 89%
Amputation of:
both trochanters 3305 78%
both femora 3984 18%
both tibae 1189 3%
one complete leg 1407 0%
From the results Dr. Koeniger

concluded that the queen seems to
recognize a drone cell mainly with her
front legs during cell inspection,
although there must also be some other
mechanism of cell differentiation.

In no experiment did he find drone
in worker cells, though the queens
layed some eight to ten times as many
eggs in worker cells as in drone cells.

Honeybee egg attached to the base of the
celi. The cell wall has been torn down to
photograph the egg.~Photo by C. Divelbiss.
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“This seems to indicate” say: Dr.
Koiniger, “that the fertilization of the
egg is prevented by a specific stimulus
of the drone cells., and that the laying
of fertilized eggs in queen cells (as in
worker cells) depends on a lack of the
stimulus in these cells.”

It is quite interesting to watch the
queen in her egg laying. One would
naturally suppose (if it is possible,
for example, for her to lay 2000 eggs
in a day; that she would have to
move much more rapidly and lay
faster than she really does. On the
contrary, her movements are very
deliberate as she moves among her
throng of busy workers, and when
she deposits the egg in the cell she
seems to be in no hurry. But in view
of the fact that she works long hours
with shert intervals of rest, she is
able to accomplish a large amount
of work.

Let us watch her for a few min-
utes. If she is given an empty comb
which the nurse bees have cleaned
out and made ready for her, she will
lay pretty rapidly, taking one cell
after another. But as already point-
ed out, some of these eggs may not
hatch. As the brood begins to de-
velop later on she apparently checks
up on her work. She will go all
over the brood hunting out here and
there the stray cells which contain
no eggs or brood. She will deliber-
ately examine each of those cells
one at a time. After having picked
out her cell, in spite of all the jost-
ling and crowding on the part of her
busy throng of workers, she will cir-
cle about and finally push her ab-
domen down into the precise cell
she has just examired. She then
crouches deliberately down with her
legs on the sides of the nther cells
and her wings out behind until she
reaches the bottom, remains there
from 10 to 15 seconds, then pulls
herself out and walks deliberately
over and inspects another cell where
she repeats the operation. In each
case it will be noted that the egg is
deposited in the base of the cell,
standing at right angles to the cell
base and parallel with the sides of
the cell. The egg will hold itself in
this position until within a few hours
of hatching. It will then be observ-
ed that the egg case, or what might
be called the shell, becomes more
transparent arnd the larva ready to
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hatch can be seen within. (See page
108.) Just about this time the egg
will assume another angle. it will
lie fiat in the botiom of the cell.
About this time tne worker bees
that have been poking their heads
into the cells from time to time evi-
dently to determine the growth of
the larva within will deposit a very
small amount of larval food at a
point just above the attachment of
the egg. The egg will not hatch?®
until this food runs down upon the
egg and then the little life within
bursts the shell or egg case. Short-
ly afterwards the larva curls up like
the letter “c”, the two ends meeting.
The nurse bees continue tc add more
larval food and the litte grub wrig-
gles around in thc form ~f a circle.
It continues tc grow until it fills the
bottom of the cell. As it gets a lit-
tle larger, it straightens out length-
wise of the cell, moves back and
forth, changing from end to end,
and finally when it has filled the
cell completely it turns its head to-
ward the opening and remains mo-
tionless, taking no food from that
time on until the young bee emerges
by cutting off the capping. During
its development the honeybee molts
or sheds its skin five times during
its larval life and once more short-
ly before it emerges as an adult
from its cell, according to Dr. L.
Berthof, a former employee of the
Bureau of Entomology. (See Journal
of Economic Entomology for April,
1925, pages 381-384.) The various
stages of growth can be seen in the
illustrations here shown.

It should be remembered that
there are three stages of brood: the
egg, the larva, and finally the pupa.

A study of the movements of the
tarvae up to the time it becomes mo-
tionless, lying as still as death, is
very interestingly shown by an ar-
ticle in Gleanings in Bee Culture for
June, 1924, by Lineburg:

How Larval Food i3 Fed

Royal jelly is supplied directly by the
mouth and not through the proboscis. Dur-
ing the first days of larval life this food ia
placed in the cell beside the larva. The
food is not placed within the circle which
the larva makes as it moves around and
around within the cell, but it is placed at
the border of the mass of food already

*Herrod Hempsall of the British Bee
Journal takes issue on this point. Se2 Bee
World for Janusry, 1037, page 1.
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present. The young larva, accordingly, is
surrounded by a mass of food, as previous-
ly stated. At first, this food covers only
a portion of the bottom of the cell. Later
this mass is increased in size until the
whole bottomn of the cell is covered with
food. After several days food may be
placed within the ring formed by the bo-
dy of the well-developed larva as well as
on the sides of the cell outside this ring.

Returning now to a consideration of the
feeding conditions on the first day of lar-
val life, it must be remembered that, al-
though the food present in the cell is about
four times the size of the larva, the mass
of food is in reality but little larger than
the head of & pin. If cells containing lar-
vae of this age are covered with wirecloth
so as to exclude nurse bees, it will be
found that evaporation within the hive is
so great that within a few minutes a thin
crust is formed over the surface of these
minute quantities of food. Within an hour
or two the whole mass is reduced to a
tough jelly-like substance in which the
larva is utterly helpless either to move or
to feed. Such observations must be made
under a microscope.

How Larval Food is Kept Moist

Urder normal conditions the nurse hees
prevent the drying out of the food. This
they do by supplying the fresh food fre-
qQuently. In fact, nurse bees have been
seen to visit day-old larvae on an average
of once every two minutes. Not all of
these visits are made for the purpose of
feeding. When food is given it is placed
on the border of the mass already present.
The nurse bees apparently szek to avoid
actual contact with the larva.

With those facts in mind it is gossible to

Four siages in the development of the

honey bee: a, egg; b, young larva; c, old

farva; @, pupa. From %“Beekeeping” by
E. Phillips.

111

understand the importance of the circular
movement of the larva. By this move-
ment the larva not only brings itself fre-
quently into contact with the fresh supply
of food wherever it is added, bnut the
movement itself serves constantly to mix
the old supply with the new and thus keep
the entire mass at all times and in a con-
dition suitable for ingestion. The move-
ment continues throughout larval life ex-
cept for periods of rest. It is this same
movement which enables the larva to
straighten out in the cell and also to move
about while spinning its cocoon.

The Method of Movement

As is well known to students of ento-
mology. the honey bee larva has no legs.
It is therefore unable to crawl as most in-
sect larva do. In fact, if a young larva is
placed on a glass slide with a mass of food
just in front of its head or even touching
its head, it is unable to move forward the
distance of its own length. It perishes ac-
cordingly because it is unable to regain a
position where it is surrounded by a mass
of suitable food. A full-grown larva, like-
wise, is utterly helpless when placed upon
a flat dry suriace, but under its normal
conditicns it probably moves 15C times
from end to end of its cell while spinning
its cocoon®.

The method of movement is probably
the same in both the young and fully-de-
veloped larva. In the fully-developed larva
this activity appears to be due largely or
wholly to a peculiar use of the heavy folds
which are conspicuous on its sides and
back. These folds are retracted and later
protruded again in a more advanced posi-
tion. The movement comewhat resembles
the crawling of a caterpillar, if one can-
imagine each of the caterpillar's legs to
disappear into the body when not actually
aiding in the support of the body, the legs
appearing again in a more advanced posi-
tion instead of the usual caterpillar meth-
od of raiging the leg and moving it for-
ward. Doubtless, these movements of the
larva are an aid in its breathing and to the
circulation of its blood much as muscular
activities are in the case of our own bo-
dies.

When the hatching larva frees itself
from the egg case, it forms a small semi-

*Lineburg suggests that the larva turns
about some 150 times. Have you any evi-
dence? 1 watched larvae spinning their co-
coons and observed that it took the larva
some 20 minutes to shift from one end to
the other while . Now as she was
not sp uite 48 hours it would be
very difficult for her to get in 150 turns.
I never counted the turns but am inclined
to believe that there are not more than a
dozen or so.—Allen Latham.
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circle with its back on the outer circum-
ference. As it grows it occupies more and
more space until its back i3 pressed tight-
ly against the wails of tie cell. Continued
growth produces still greater distortion
until finally all semblance to the larval
shape is lost and the larva appears as a
six-sided plug which filled considerably
more than half of the cell.

Because of the extremely compressed
condition of the fuli-grown larva, not on-
ly its back but a counsiderable portion of
its side are actually in contact with the
walls of the cell. It appears, therefore,
that any creeping movement which is pro-
duced must be accomplished by these parts
of the body. Such is actually the case.
The folds of the back and sides act as lo-
comotor appendages in the manner previ-
ously described.

To straighten itself out, the fully devel-
oped larva curled in the bottom of the cell
simply turns its head slightly toward the
cap of the cell, and the same movement
which carried it around in the bottom of
the cell now serves to lengthen it out into
a short spiral coil (see illustrations). This
same movement likewise enables it to re-
verse its direction readily within the cell
while spinning its cocoon.

When the work of spinning its cocoon is
finally finished, the larva turns its head
toward the cap of the cell and stretches
out for a long rest. Stretched out thus, it
passes through the various stages of pro-
nymph, pupa, and finally reaches the adult
stage. Not until this stage is reached does
the creature turn over on its ventral side,
thus removing its back from the walls of
the cell.

After sealing, the larva begins to
change into three segments. The
rudiments of mouth parts, compound
eyes, legs, and wings begin to form.
Development goes on until a perfect
white bee is seen. The large com-
pound eyes turn pink; the body
turns darker. Later the eyes turn
to brown and then to black, and in
the meantime the body turns to the
natural color and markings. All of
these wonderful changes can be seen
by cutting off the cappings of the
sealed brood at different stages of
growth.

Rate of Larval Growth

Dr. E. F. Phillips of Cornell Uni-
versity in his book “Beekeeping”
has this to say:

The excess've rate of growth of the bee
larva iz shown hy data chizined by Nel-
son and Sturtevant, from which the fol-
lowing table is drawm:

The average weights of bee larvae at
intervals of 24 hours.
Av. weight % of daily

Age in days inmg. increase

0 hatching 0.100

1 day 0.650 550

2 days 4.687 621

3 days 24.640 426

4 days 94.692 284

415-5 days 157.642 66 maturity

This great growth is made possible by
extensive feeding, which is done by the
nurse bees. Lineburg finds that the num-
ber of visits made to each developing bee
from the time the egg is laid until the lar-
va is fully grown averages about 1300 a
day. For the first two days of larval feed-
ing, food is given in quantity (mass feed-
ing), whereas after that time ii is given
frequently (progressive feeding). The to-
tal number of visits made to a ’developing
larva is about 10,000, a total expenditure
of time amounting to 4.75 hours. At the
close of the second day of larval feeding,
the character of the food changes to in-
clude undigested pollen and honey, a
change which was supposed by earlier
writers not to occur until the fourth day.
During the last day of feeding there is on
the average a nurse bee feeding each bee
larva almost 20 percent of the time. Dur.
ing this period of rapid growth the bee
larva molts its skin at intervals of about
24 hours, each molt being indicated by
changes in size of various structures.

For further particulars refer to
article by Bruce Lineburg in Glean-
ings in Bee Culture for 1925, page
18; Bulletin No. 1222, U. S. Depart-
ment of Agriculture by Nelson,
Sturtevant, and Lineburg; to Dr.
Jas. A. Nelson’s book “The Embry-
ology of the Honey Bee”’. See also
his paper “Morphology of the Honey
Bee Larva,” reprinted from Journal
of Agricultural Research for June
21, 1924,

In his book “Beekeeping,” page
114, Phillips has thus summarized
the daily growth of the baby bee!
from the egg to the adult of the,
queen, worker, and drone: ?

Development stages in days
Queen Wox:;ker Dr;me

Egg 3

Larva 51, 6 6%

Pupa 716 12 14%
Total 16 21 24

(See Larval Food, Nature and
Source of and Development of
Worker and Queen, also Royal Jel-

1y.)
After Young Bees Emerge
When it gnaws its way out of the
cell, the young bee commences to
rub its own nose, straighten out
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its feathers, and then push its way
among the busy throng, doubtless
rejoicing to become one of the vast
commonwealth. Nobody says a word
nor apparently takes any notice of
the youngster. If a colony is kept
without young bees for a time one
will see a new energy infused into
all hands just as soon as young bees

- begin to gnaw out.

If one should vary the experiment

by putting a frame of Italian eges
intc a colony of black bees, he will
be better able to follow the newly
emerged young bee as it matures.
The first day it does little but crawl
around, but about the next day it
wrill hA found Ainning oreadilv into

ﬁ;eu cells of “t‘xn;ealed h?);x‘;;“ After
about the first day it will begin to
lIook after the wants of the unsealed

larvae—old larvae first—and very
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soon assists in furnishing the milky
food for them. While so doing, a
large amount of pollen is used. Bees
of this age or a little older supply
royal jelly for the queen cells, which
is probably the same as the food
given very small larvae. Three days
before they are sealed, larvae are
fed on a coarser, less perfectly di-
gested mixture of honey and pollen,

to produce worker bees and drones.

Young bees have a white downy
look until they are a full week old
and continue a peculiar young as-
pect until they are about two weeks
old. At avout this latter age they
are generally active comb builders

of the hive When a week or ten

ALK W Cen W AAnas K& —ela vwaa

days cld they take their first fhght
out of doors. There is no prettier

sight in the apiary than a host ol
young Italians taking a play flight
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BUCKWHEAT.— Buckwheat was
extensively grown in the states of New
York, Pennsylvania and Ohio as well
as in Michigan, Wisconsin, Minnesota.
the New England States and in the
mountainous  sections of Maryland,
We:t Virginia. Kentucky, North Caro-
lina and Tennessee. Large acreages
were grown also in Europe and Asia.
Tha acreages sown to this crop has
been declining steadily until only a
fraction of the original production
remains. Recently, however the interest
in patural foods has led to a limited
revival of a kind in buckwheat. Increas-
ing prices for the grain has caused
some farmers to show an interest in
again growing buckwheat. Beekeepers
iock favorably on the opportunity to
secure a crop of buckwheat honey, a
dark rich honey especially appealing to
those who have a taste for the
pronounced flavor.

Buckwheat grows best in a cool,
moist climate such as is found in the
eastern Great Lakes states. Although it
is sensitive to freezing temperatures it
does not do well in hot arid climates.
Buckwheat is not a true cereal as are
wheat, barley or oats. It is an annual,

planted in the spring after dunger of
frost is past. but not so late that it
will not mature before the first killing
fro.t. Buckwheat blooms four to six
weeks after sowing and matures ten to
12 weeks following planting. Planting
in New York. for example, is usually
between mid-June and early July.
Blooming begins after other honey
sources have passed the peak of their
flow and when colonies have reached
near maximum field bee population.
In spite of some regional inconsistancies
in nectar yield buckwheat usually
produced reliably and often lavishly
according to beekeepers who kept their
bees within range of the hundreds of
acres accessibie to each yeard. A series
of planting dates by individual growers
proionged nectar yield from the middle
of July until the middle of September
when the fall wild flowers began to
loom.

The plant itself is of interest. Bucxk-
wheat is a broad-leaved plant from one
to three feet tall. The small white
flowers are clustered and possess a
strong fragrance. The sepals act as
petals since the flower is without petals.
The nectar is secreted by eight round,

A field of buckwheat in full bloom




yellow glands located between the same
number of stamens. Buckwheat is
related to a number of common weeds
including heartsease, or smartweed and
dock.

Much more specific information can
be obtained about growing buckwheat
by writing to your State field crop
cpecialist if you live in a district that
has conditions suitable for growing the
crop.

Buckwheat is not particularly de-
manding in its soil requirements, doing
very well on acid soil of low or
moderate fertility. Good drainage and
light soils are more suitable than heavy
(clay) soil though buckwheat is grown
satisfactorily on newly cleared land or
drained marshland. Soil with above
neutral levels of alkalinity due to lime-
stone derivation is not suitable for
buckwheat culture.

Varietal selection of seed is based on
locale. Most often grown in the United
States were the varieties of Japanese,
silverhull and common gray, but
through the years much intermixing
resulted in what is now called common
buckwheat. Other varieties have been
developed and introduced but none
persisted and are likely not available
at present: No information relating to
nectar secretion 2nd variety is available
unless it be from beekeepers who har-
vest buckwheat honey from fields near
home-bee yards where they can observe
the bees at work and are acquainted
with the varieties grown.

Buckwheat is rather unique in that
it is a feed grain of high protein
content, yet due to its low total digesti-
ble nutrients and high fiber content,
buckwheat has a lower feed value than
the grain of the cereals such as corn,
wheat and oats.

For human consumption buckwheat
is used mostly for flour for buckwheat
pancakes. Buckwheat honey commands
favorable prices in health food stores.
It is the one honey which seems to
benefit from being the exception to the
generally accepted color standards, in
ifact, it finds many advocates among
. the natural food users who use no other
- boney if buckwheat is available. Dark
{honeys are richer in minerals and
possibly other food clements. Buck-
wheat honey sold in areas where it is
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well known, and we might add,
appreciated, commands a retail price
comparable to the clovers and other
light honeys.

The prospect of producing buckwheat
honey is discussed by Dr. Richard
Taylor in his column “Bee Talk” in
Gleanings in Bee Culture 103(9) 298.
We quote, “One year a large field (of
buckwheat) bloomed within sight of one
of my apiaries, and the bees got no
honey at all there. On the other hand,
I do get good crops of buckwheat some
years, and often from small fields.
Last year I got about a super per colony
jammed full of buckwheat from one of
my smaller apiaries and it seems to
have come from a field of not over 10
acres nearby. Another year there was a
small patch of buckwheat near another
yard where 1 had never gotten buck-
wheat before. That patch wasn't over
a quarter of an acre. 1 had some comb
honey supers on there and the outer-
most sections were buckwheat and they
were stored just when the patch
bloomed.

“What does all this show? To me it
indicates that when conditions are right
you can get good crops of buckwheat
honey from very limited foraging areas
whereas even huge plantings won't do
the beekeeper much good if conditions
are not right.”

A field of buckwheat in western Pennsylvania.

WILD BUCKWHEAT. (Eriogonum
fasciculatum)—is an important honey
plant in some sections of California and
to a lesser extent in many southern
states. It is often mixed with sage and
other species. The honey is a medium
amber and has a good flavor. It is often
sold in New York as buckwheat honey.
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BUILDINGS. — Producing honey
from one or two or several colonies of
honeybees does not usually require
working space other than that which
can be made available in the basement
of a rzsidence, a garage or even the
family Kkitchen. With electricity, water
and sometimes natural gas available
these facilities are usually sufficient to
handle the extracting and processing of
several hundred pounds or more of
honey. Sanitary standards, ulways a
consideration when handling and pro-
cessing raw foods are easily maintained
in residences or nearby buildings that
have the basic utilities of water and
electricity available.

Expansion in the business of bee-
keeping is a natural progression when
experience and a substantial beginning
is achieved. In addition to the increas-
ing number of colonies and greater
amount of equipment the beekeeper
may find that he has outgrown his
original space for storage and processing
the honey crop.

BUILDINGS

Buildings constructed exclusively for
honey houses have the advantage of
certain f=atures which greatly aid the
orderly flow of the honey supers, heney
and supplies through the various steps
of processing and storage. Some build-
ings converted to honey houses do not
have all of the features usually associ-
ated with honey houses built specifically
for this purpose. Usually included in
custom-built honey houses are inside
unloading docks, electric lift hoists,
heating panels and ducts installed in
the floors, walls and ceilings, a smooth
cement floor with drains and the utili-
ties of water, heat and power. Many
of these basic requirements can be
added to existing buildings to convert
them to use for honey houses at mod-
erate expense. It must, however, be

kept in mind that the original building
needs to be structurally sound. Being
a food processing plant the honey house
may be subject to regulations that re-
quire more than ordinary precautions
to maintain cleanliness. These require-

Masonary construction with wood roof gable ends was the choice af the Sundbergs cf Fargus
Falis, Minnesots.
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The latast addition at the MacDonald Meney Co. hrought the fioor area up to a total of 17,000
square feet. Block construction was favored as it is cheaper and can be considered finished
inside and out whan construction snds.

ments should first be checked into
before construction or remodeling
begins.

Building materials to construct or
remodel are usually the larger part of
the cost of a honey house if all or part
of the construction is done by the
‘beekeeper. Tradesman or machinery
‘hired to excavate, place foundations
'and floors, lay cement block, do the
plumbing, "electric wiring and interior
Lhmshmg adds progressively more as
itheir skills are utilized. Most beekeep-
lers have neither the time or the skills
;to perform all of these stages of con-
_struction although it is usually within
'the capability of everyone to perform
*at least some of the construction if
-time and ability warrants attempting
. some of the construction or remodeling.

Before construction or remodeling
‘of existing building begins future
requirements of space for working and
- storage should be carefully considered.
. Personal circumstances and local condi-
- tions which are limiting factors towards

1
§

expanding the number of colonies you
are able to care for will have a,decided
effect on how large the building is to
be. The extent of the invesiment in
dollars needs to be considered along
with the possible need for expansion in
the future. Local building and zoning
requirements must be checked and the
necessary permits obtained. A prelimi-
nary study of other honey houses adds
to the knowledge that may be invalu-
able to one planning and constructing
his own.

Basic construction materials usually
depend upon the availability and cost
if a choice of materials is a possibility.
Jon E. MacDonald of Sequoit, New
York wisely aimed for the maximum
amount of space when he expanded by
adding a 10,000 square foot concrete
block enclosure. He based his choice
of wall construction on material cost,
availability and durability plus the fact
that his insurance rates on cement block
construction were lower in his location
than they were for frame construction
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and wood siding. All metal buildings
with full insulation was the choice of
Osage Honey Farms of Sibley, Missouri.
The all-steel building has an overhead
vtorage over part of the floor space for
two transport load; of honey jars. The
building design is planned to accommo-
date a one thousand colony operation.

A limited commercial operation in a

marginal honey producing region with
‘500 to 700 hives led Kenneth Garman

of East View, Kentucky to construct an
18 x 34 foot cement block building
that can be expanded later for the
storage of supers. Floor space allows
the clustering of the uncapping tank,
a 33 frame extractor, sump with honey
pump and storage tanks along wall,
leaving an area clear for material and
honey super handling and storage. An
overhead loft 8 feet by 21 feet by 5
feet high gives him additional storage
space. Facing an outside loading dock
is a 9 foot overhead door.

The necessity for holding down costs
made the Garman honey house a
cooperative family project. A number
two grade of eight inch concrete blocks
was used, 12 rows high. Corrugated
galvanized metal roofing was nailed to
spaced strips of one inch by four inch
sheeting. The outside gable ends are
one by 12 inch primed siding lapped
and nailed to solid sheeting. Family
labor probably did as much as two-
thirds of the work.

Sundberg apiaries of Fergus Falls,
Minnesota, constructed a new honey
house of cement block with a free span
truss wood rafter roof. It is built so
that trucks can back up to and unload
on the honey house floor level which
is four feet above ground level. The
walls are painted inside and out with
epoxy paint. The windows are all
sliding style with hinged screens to
make it easy to release any bees that
may collect. There is also an electric
bee killer installed in the warming rocm
where most of the bees which manage
to elude the bee blower and cling to
the supers are killed. The capacity of
the Sundberg honev house is designed
for the several thousand colony opera-
tion.

The Garman roney house, a size for the 500-
700 colony operator. A five foot loading dock
and the overhiead door is shown,

The all-metal honey house of Osage Money Farms, Sibley Missouri. Al stesl buildings have
the advantage of pre fabrication, can be assembled at the site. The entire building is insulated.
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Building a Honey House

To a beekeeper an apiary piled high
with filled supers of honey can be a
source of satisfaction and profit if he is
prepared to handle the work load in-
volved in extracting and processing the
honey. On the other hand a bountiful
harvest or even an average crop from a
rapidly expanded production can be
quite stressful when extracting and pro-
cessing facilities have not yet kept pace
with product