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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 30 much & few years ago are now repaying by giving me such
long kind letters in snswer to any inquiry I may happen 10 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

- Jetters 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. I ROOT

Introduction to the First Edition

BY A. 1. ROOT

= - About the year 1865, 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 1 commenced learning my ABC in bee culture. Be-
.- fore night I had questioned not only the bees but every one 1 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 had some headstrong views in the matter, and

" in afew days I visited Cleveland, ostensibly on other business, but I had

L eally little interest in anything until I could visit the tookstores 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




PREFACE

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 1 could live out and verify
all the wonderful things told therein. Late as it was, I yet made an obser-
vatory hive and raised queens from worker eggs before winter, and wound
up by purchasing a queen of Mr. Langstroth for $20.60. I should, in fact,
have wound up the whole husiness, 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 Jou*nal, 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 I
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 honey-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 piain 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 atter a second edition; then another, and another. These
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 {0 a monthly at 75 cents.
The name of it was Gleanings in Bee Lulture, 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 bui 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 th:n arrived at perhaps needed to
be considerably modified to meet present 7ants. Now you can see whence
mqacessity or this ABC hook, its office and place we propose to have

December, 1878 A. L ROOT




Preface to this Edition
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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. I. Root,
for beginners has finally developed into the ABC & XYZ of Bee Culture.
Although A. L. Root’s health allowed hj:n to spend only about fifteen active

vaare in hoalsaning and has ennnlvy mam rine ha navarthaloce had a verv
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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 beekeeping 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.

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 spiu in « stationary tank.
- These are just a few of the many equipment improvements A. I. Root contributed
to the beekeeping industry.

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
- . ope-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
th:u indystry. He saw that beekeeping might become a commercial possibility as
well as a .

In about 1885, when A. 1. 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 Applicstions”,
Although he was not actively involved in the last two revisions of ABC, his past
coniributions 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
preceded, the author has realized that no one man can be an expert in all fields
of beexeeping and for this reason he has asked iie assistance of certain leading
men in the industry, both scientific and practicat, who mighi be considered
editors — men who have made a special <iudy of ceviain lines of work and who
are regarded 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 evaluation
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 leral?r
at Madison, Wisconsin, or at the Langstroth-Root Memorial Library at Corne
University, Ithaca, New York,

Glossary

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




PREFACE

A. 1. ROOT

The fgunder of The A. 1. Root Company and of
Sleanings in Bee Culture and the first author of the
ABC of Bee Cullure,

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

“Amos I. Root was one of the most ramarkable men
of the past two generations, remarkable not in one way,
but in many ways. His was a many-sided charsacter, if
any man sver had one. inventor, writer, manufacturer,
publisher, thinker, philanthropist, reformer, moralist,
agriculturist, Christian. In a:l of these his character was
marked, and he was a leader. In most of them he loomed
large. Even as an agriculturist, he tilied the soil in _a
modest way, yel as in everything else he excelled in this.
For ne not only made two blades of grass grow vhere
orly one 'g‘rew before, but he was gifted with the auility
to make things grow where ihey had never grown before,
In many ways his reputation was world-wide.”

A. I. RGOT

E. R. ROOT

if any man can lay claim to having just one business
interest, that man is E. R. Root. Next to hig 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, "I 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. ROOT.

b 4

1. A. ROOT

John A. Root is the son of Alan [. Root and the great
grandson of A. I. Root who founded Gleanings in Bee
Cuhure in 1873, This journa! has bezn published con-
tinuously ever since, and it is interesting to note that he
is the tourth generation of Roots to serve on the staff,
and to have contributed to the editing and revision of
the ABC and XYZ of Bes Culture.

John Root graduated from Ohio Wesleyan University,
gserved in the United States Air Force three years and
flew as a transport pilot and aircraft Commander. Re-
twurming to Medina he took up the duties of Managing
Editor of Gleanings and has made revisions in the 3]st
341th editions of ABC & XYZ. He is presently an Associate
Editor of Gleanings in Bee Culture.

J. A. Root
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BC OF BEEEEEPING.—Before the
reader plonges 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

arder an which he deciree further in.
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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:

Begi with Bees: Backlot Beekeep-
ing: ckage Bees; Anger of Bees; Stings,
subhead How to Avoid Being Stung; Man-
nipulation of Colonimm: Smoke and
Smokers; Hives; ar ﬁ: . RobbitlaF:
Brood and Brood Rearing; Building Up
Colonies; Food Chamber, Feeding; Swarm-
ing; Extracting; Comb_ Honey:; Spring Man-
agement; Uniting and Winbering. The other
subjects may be taken up in any order
that seem best. er reading the
matter here indicated, one willi 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
yield 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 enlightened
apiarist should always keep in store,
they may develop into the very best
of colonies, for they have young and
glgorous queens.

It has been said that when a colo-
ny has decided to send out no more
swarms all the young queeus 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 dowm 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

Swarnis will land in the strangest places,
The swarm shown here will not be aiffi-
cult to hive since it is close to the ground.
An empgihive can be placed on the ground

before s swarm and the bees can be
coaxed toward the entrance with smoke

and Hght brusihing.




2 AFTER SWARMING

Hives) afterswarming was consider-
ed a sort of necessary 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 good practice to
permit one swarm—the first one—
after which all others are restrained.
Cutting out all the queen cells but

Malling and introducing cage.

one may have the effect of prevent-
ing a second swarm. But the prac-
tice is not here recommended chief-
ly because one camnot 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

terswarm. 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

preventi prime or first swarms. There

are iwo plans, ooth of which are
good:

(1) The wings of all laying queens
in the apiary are clipped. (See How
- to Clip a Queen’s Wings, under
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 location. In the mean-
time the swarm returns to find the
queen at the oid stand, and when the
bees are well started to running into
the entrance she is released and al-
lowed to go with them. The oid 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 afterswarmi g, and a surpius of
young queens will have to fight it
out among themselves. The new
queen will be mated in the regnlar
way. In a comparatively short time
the parent colony wili be strong
enough for winter.

(2) The first swarin iz a’lowed to
come forth end while it is in the air

the parent colony is rewroved from

its stand and placed a few inches to
one side, wiin 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 turaned
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
middie of the day or when the hees
are flying the thickest. ‘This shonld
be done carefully without disturb-
ing the colony, sc the bees will not
mark the new location when leaving
the hive. Usually this is done o

the seventh or eighthk dzy after t]';;

/

]

New hive with supers on old stand.
0Old hive turncd aside.

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

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

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




AGE OF BEES

—=

Old hive set close to new to be moved
away on sevenih day.

come accustomed 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 ¢ase 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 ~warm, it re-
quires more work than the first one.
1t 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
younger 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

3

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 ‘“dances” of the
workers. The hive used by Rosch
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
guecn 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 Lees, is
to clean out brecod cells. In the
course of the process the cell is link-
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 to gnaw
down any capping left or brood
cells. This duty remains for older
bees. During the first two or three




4 AGE OF BEES

days young workers were never seen
helping themselves to any food in
the hive. Aiter cieaning cells for a
time they wculd often remain ap-
parently idling on scaled or unseal-
ed brood. This, together with the
fact that bees of such age appe=ar 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 well 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, he 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
wotlld 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 numses, 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
time. 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 the 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
Experimenta! 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 bhees in a colony 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 diversig 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
e same day and living in the same col-
ony commet%neélg fo. s this :iga?.i ::nged
from nine days. va was
produced not only by altering the duration
o:ni the various Piér‘e du:iiea.es but also by
tting some o ese duties.
° Such variation indicates that the divi-
ston of labor is not determined by the age
of the available workers. It is controlled,
{nstead, by the requirements of the colony.
The ages of bees in the colony play & su
ST Bt of ine, oz
ual are -
md:d tai of the colony and age of that indi-
vidual.
The rec%uimnenu of the colony are de-
termined by its food sugfly. and they are
appreciated the individual as a conse-
uence of widespread food transmission.
§ood transmission is therefore the most
of communication .
The duration of foraging life was slgni'g-
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A pollen-collzcting honeybee. The loads of
polien on the hind leg distinguish a pollen
collector from a uectar collector.

cantly shorter in those bees which eom-

menced foragugaat a later date. This re-

sult indicates \? played a part

in determining the longevity of these bees.
Age of Drones

The age of drores secldom 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 hees in
a honey flow is much more profit-
able than a light force. It pays well
to requeen.

Bibllog‘r }r . €. Milum, Champal
I om?r e's Span of Life.” 18
1931 Report of the Illinois State Beekeep-

ers’ Associati on, 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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Alfalfa flowers, above, untripped, below,
t}ipﬁ&%—-l‘hoto courtesy of the University
o -

‘STANGARG

ALFALFA (Medicago sativa L.).
—Alfalfa belongs to the pulse fami-
1y, or Leguminosae, which includes
more than 5000 species.

The culture of the plant has be-
come established in every state in
the Union and every province in
Canada. Ifs claim to the attention
of beekeepers lies in iis 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 %:'eater impor-
tance to the beckeeper 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
commonly 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
more 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
cuiting 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 Iocal growing conditions.
Nectar secretion may vary with
varieties.
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Much alfalfa is grown on irrigated
Jand 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
it not an attractive source of pollen,
however, and pollen collectors are apt
to neglect it in favor of better sources.
Consequently, in alfalfa ficlds nectar
colleciors 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
inserting 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,
oftangetﬁngtheirfaceortonguegi:;l:
ed by the sexual column of the r
in the process.

“The male and female parts of the
alfalfa flower, although enclosed in a
sheath (keel) and in intimate contact,
are non-h}ncti?nal umtillle relea:«zed.ll'al This
process of releasi sexual parts
from the keel is knu:)gwn 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 , 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
iq. yd.
Levels of bees 1948 1949 1948 1949
No bees 0 e 14 ...
Natural 22 43 158 G866
Bees conined 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 to 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 2 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 fested by the govern-
ment, this statement is apparently
not generally true.

ALGAROBA.—See Mesquite.

ALSIEE 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
keepaul‘:ouse. why it does this, and how it
does

In this highly complicated subject it is
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The senses of smell and

It is hoped that this ge
ment will make' it easy go through the
authority nl%g‘: m‘t;ex?x ‘c,s.th ho! bee

L) ana e ne
in all the world—E. R. Root. v

The three parts of the body 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-
gang of smell. At the lower edge
of the face is a loose flap (Fig. 2)
forming an upper lip called the lab-
ram. 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 neetar
from the bottom of a flower. Such
a structure is provided within the
glossa, or tongue proper. is or-
gan (Fig. 3. D, Gls) ordinarily call-
the “tongue”, is terminated by a
delicate, sensitive, spoonlike lobe
Eknown 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. l.=Longitodinal median, vertical section of worker, exposing body cavity (BC)

in the right side, with allhentary canal (Fig. §) remov dut showing tracheal system

LTra, and TraSe 1-10), heart (Ht), and aorta (Ao); dorsal diaphragm (DDph), ven-

- tral diaphragm (VDph). and nervous sy.tem (Opl, 1Gng-1Gng}. Ac, aurta; Ant, antenna;

. marking anterior end of internal

.. BC, body e¢avity: DDph; dorsal diaphragm: Gng, ganglion; 1G firat and second
© thorscle ganglia; 3Gng-1Gng, abdomlnglll :fng’ua; B, heart; Lit-4Ht 'chambers of heart;
-+ {, convolutions of aerta; L, leg: L1, L2, L1, prothoracic; mesothoracic, and metathoracic
legs; Lm, Iabhrum: LTra, trachea of leg: Md, mandibhle; Nv, nerve (of lex); O, ocelll; OpL,
optic lobe of brain; Ost, ostium (aperture of heart); 8, sternum; IIS-VIIS, second to sev-
enth abdominal sterna; Sct2, seutellum of mesothoray: Stn, sting; Tra, trachea; Tra8e (1-
18), tracheal air-sacs; T, tergum:; IT, propodeum; or first abhdominal tergum; VIEIT, seventh
abdominal tergum; VDph, ventral tergum; VE, vertax.

From Bulletin Neo. 18, “The Anatomy of the Honeybee™, by Snodgrass, Department of
Agriculture, Washington, D.C.

Fig. 2.—Head of worker with parts of proboscis eut off a short distance from their

bases. A, anterior: B, posterior; a, elzlpeal suture; Ant, antenna; b, pit In clypeal suture

bar of head; ¢, pit on occipital surface of head, marking

posterior end of internal har; Cd, cardo; Clp, elrp.enaé E, compound eye; For, foramen

um; Ft, front; Ge, gena; Gls, Glossa, or “tongue”: k, ventral groove of gloasa; Lb,

lablom; i.bplp, taniat pus; Lm, labrum; Md, mandible; Mt, mentum; Mth, mouth; MXx,

terminal blade of lla; MxPlp, maxillary palpus;: 0, ocelll; Oc, occiput; Pge, postgens;

Pgl, paraglossa; Prb, base of proboscis: PrbFs, fosss of proboscis; Smt, submentum; St,
stipes; ten, small bar of tentorium arching over féramen magnum; VX, vertex.
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and D, Ldl) and has a groove (k)
running along its entire length on
the ventral side. Within the glossa
this groove extonds 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-
ne!l 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 locbes (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 bhee 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 seyx-
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-
dumen (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 end ninth segments of the
abdomen, out which are concealed
within the seventh segment. (See
Fig. 5 page 13.)

The Alimentary Canal

The alimentary canal (Fig. 6) con-
sists of a tube extending through
the entire body and coiled some-
what in the abdomen. The first part
above the mouth in the hezd is wid-
ened to. form the pharynx. Then
follows the long slender tube, or
technically the oesophagus, 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 instead of being swallowed on
down into the stomach. From the
honey sac the nectar is regurgitated
inte the cells of the comb, or given
ug 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 neciar

H

From Balletin 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) o
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 (I); F, distal end of
mentum (Mt) dorsal, showing opening of salivary duct (SalDo) on base of ligula: G, lateral
view of left half of proboscis; H, glossa (Gls) with fts rod (r) partly torn away, showing
retractor muscles (2RMcl) attached to its base; Cd, cardo; Hr, long stiff hairs near tip o:
Elossa; k, ventral groove of glossa, 1, ventral groove of glossal red; Lbl, labella; LhPhlp,
lagial palpus; Lg, ligula; Lr, lorum; Lum, channel in glossa; Mt, mentum; MX, terminal
blade of maxiila; MxPlp, maxiliary palpus; n, basal process in glossal rod: o, ventral plate
of ligula, carrying base of glossal rod:: p, dorsal plates of mentum; Pgl, paraglossa; Pl
Palpiger; q, inner wall of glossal channel; r, rod of glossa; ZRMcl, retractor muscle of

glossal rod; SalDO, opening of sallvary duct; Smt, submentum; St, stipes.
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From Bulletin No. 18, “The Anatomy of the Honeybee”, by Smodgrass, Department of
Agricnlture, Washington, D.C

Pig 4.—-Details of legs. A, front leg of worker, showing position of antenna ecleaner
{dd and ee); B, end of tibia of front leg showing lp{m (ee) of antenna cleaner; C, antenna
cleaner, more ¢ d; D, middle leg of worker; E, hind leg of queen: F, hina lex of
worker, showing pollen basket (Ch) on outer surface of tibia; G, inner view of bamal
joint of hind tarsus of worker, showing the dbrush of pollen gathering hatrs; H, hind leg
of drone; Cb, corbiculum, or pollen basket; Cla, claws; Cx, coxa; dd, notch of antanna
RInD, Soupoliui, sicky pad botoes (he Caies o Dopns clesner on distal end of Ubia;

" een the claws for we on FMoY aces; P, s

1, “wax shears”; Tar, tarsus; 17ar, first loiut of tarsus; Tb, tibia.
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or honey iIn 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 labiam
(Fig. 3, F, SalDo). The saliva can
thus affect the liguid 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
gingle 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 poinis 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 all 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-71Gng), 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
Agricalture, Washington, D.C.

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

of poison sac (PsnSc) atitached. Bgl, alkaline poison gland; Let, lancet; Ob, ohlong plate;

PmnSc, base of polson zae hol

plate; IXS8, median part of ninth abdominal sternum; ShA, arm of sheath;

ding secretion from acld gland (See Fig. 8); gl‘:ﬁ quadrate
.}

bulb of

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

Fig. 6.—Allmentary canal and salivary glands of worker, dorsal. Det, sallvary duct;
1Gl, pharyngeal glandg of head (supracerebral glands); 2Gl, salivary glands of head fyost-
cerebral glands); 3Gl, salivary glands of the thorax; HS, honey stomach; 11, reservolr of
thoracic sallvary gland; Mal, Malpighian tubules; OF, oeiopmul, 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. 7.-—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 (Pan)
protruded; E, lateral view of penis and ejaculatory duct (EJD); AcGl, accessory
mucus gland; B, bulb of penis; 1Clsp, 2 Clsp, clasping orgzns of ninth aiydominal sternum;
Pen, penis; PenB, bulb of penis; VIIS-IXS, seventh to ninth abhdominal 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, testls; uu, fimbriated lohe at base of bulb of penis;
vV, ladder-like plates of penis; irl)el’, vag deferens; Ves, seminal vesicle, ww, xx, dorsal
snd ventral plates In wall of penis; yy, terminal chamber of penis through which the
rest is everted; rz, copulatory pouches of penis.




16 ANATOMY OF THE BEE

From Bulletin Neo. I8, “The Anatomy of the Honeybee”, by Snodgrass, Department of
Agriculture, Washington, D.C.

Fig. 8.—Reproductive organs of quneen, dorsal. together with sting, its musclea,
glands, and poison sac. AGL acid glands of sting; AGID, duct of acid glands; BCpx, bursa
copulatrix; BGL, alkaline gland of sting; Ov, ovaries; ov, ovarioles; QvD, oviduet; PsnSe,
Poison sac; IXS, median part of ninth abdominal sternum; Spm, sac of spermatheca:

5pmGl, spermathecal gland; Stn, sting: StanPlpus, palpus of sting: Vag, .
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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 fermale and their acces-
sory parts, the same as in all insects
and animals.

During copulation which takes
place in the air, the drone ejects the
spermatozoa in the upper end of the
vagina of the queen. The spermato-
zoa congists 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 subjeet 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 Iater
technical work which is too techni-
cal for the average reader who is
not an entomologist.

ANCIENT BEEKEEPING*

13000 B.C. i3 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
. George P. Georghiou, University of

, . logy, River-
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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 3 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
Egyg%, beekeepers took their bees u
the Nile after the honey was harvested.
The hives were pl 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 J:enod of
Sargon I, the bodies of the dead were
smeared with wax and buried in hLoney.

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 othet Greek
writers before Aristotle, make mention
of the generation of bees from oxen.
Democritus gives instructions on how
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10 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-
f:nrgled the miracle in Cornwall, Eng-

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 2nd the
?a;ir and nothing else of the bullock
eft.

“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,
observes 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.

Xenophen in the Ath book of Ana-
bagis, 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 honez 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 re-
- 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-
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
carthen-ware, and last of ali those made
of reeds. The last named are to be
3 x I’ x I’, narrower in the middle
than“at the ends, and capable of con-
tractiorr 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 admiration 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 ihe 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 beckeeping, 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, etec.
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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 prcbable 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
s0 poor that the only tribute they could
offer to pay was one of macaws, mon-
keys, honey, and beeswax (probably
not 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
carlier. (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 A.D.—J. and Z. Janssen
(Holland) invented the miscroscope,
enabling man to examine structures so
far invisible to the unaided eye.

15906 A.D.—Bar - hives and movable
combs are referred to in a book on bees
published in Italian by Giovanni
Rucellai.

Honey becomes a Jethal weapon. In the far distant past, when Fompey and his cohorts

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

Pompey, placed poisonous honny aiong the route, When the soldiers of Pompey ate the
honey théy became senseless. Juvst at that time they were ambushed and killed,
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1609 A.D.—According to Lang-
stroth, it was an English beekeeper,
Buder, 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 fertiized by a seminai
exhalation of “‘odoriferous effluvia” to
produce which required a large num-
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 believed 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.—Reaumear (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
:{l opinion that the queen mates in the

ve.

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 t¢ 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)) Branla
coeca belongs to the Pupipara which is
a group O jtic Diptera (flies),
some of which bave lost their wings.

The larvae burrow into the combs just
under the cappings while the aduits
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 Linnaens pub-
lished the 10th Edition of Systema
Naturae. In this he used for the first
time the binominal 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 AD.—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 npectar, 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 animatcd creation, when they
are understacd. Their beautiful
comb car. whe e knows how, be
broken tc bits tight 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.

Beeg 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 intrusion. It is then that be-
ginners discovers, mueh to their sor-
row, that bees should not be han-
dled during cool weather, right af-
ter a rain, or at night.

Strong colonies sre far more dif-
ticult to handle thian weak ones.

here is nothing in the world that
will induce bees to sting with such
wicked recklessness as to let them
get to rebbing 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 rnin of several solonies, 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.



ANTIBIOTICS 23

Sura proof of Americon fovlhreod is the
dissossd meterial will wmep batck when stre:

ANTIBIOTIC, USE OF—The 1u.e of
drugs for treating honeybre diseascs
began many years ago. Dzierzon, in 1882
experimented with chemotherapy and
recorded some success using chemicals to
treat bee diseases-most notably salicvlic
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

cwaratteristics of the lorva on dhown above, The
to» for. A Gleonings photo.

with antibiotics, has not been thoroughly
documented.

[t 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 colcaies 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 resiricted
to preventive treatments. [f doubt exists
about what recommendations apply to
vour state or province in regard to disease
treatrnent 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 diseases.

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-
pated 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 trcatment 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 lfeast
one province of Canada have purchased
urits 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
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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-

tibiotic Fumidil B attacks the actively

muitiplying 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 col-
onies the medicated syrup should be fed in

the fail 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.

T

Feeding Fumidil B

For packages—Where an analysis in-
dicates the presence of 100,000 or more
spores per bee feed each colony ' level
teaspoon of Fumidil B in ' to 1 gation 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%4 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-
posture 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

Beckeepers, especially those living in
the South, often go to considerable ex-
pense of time and money to keep ants
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

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 anés, sometimes nest in hives.
c\l\'hile this lE)lacl»:hant cause:] little or no

amage other than possibly annoyin
the beekeeper when he manipulates thg

ANTS

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

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 Kkiller
so it should be used in the apiary with
extreme caution.

Chlordane 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 gallors of water. One ounce of 50
per cent chlordane wettable powder per

aallan ni’ water ar iy nonnde nar 100
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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 hive, using a garden
- 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

ctnmne that rannat he mn\fr.hrl hut Ao
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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 killing
effects of chlordane.

Chiordane 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
glaced on stands or benches, ants may
e kept away from the colonies by ap-
plying bands of tanglefoot to the legs

af the ctond Tha tanalafant o
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smeared on with a stiff brush or paddle,
making a two or three-inch band around
each sup?ort Such a band has to be
renewed frequently, for it becomes hard

and dusty, then the ants can cross it.
Poicon Rait: Manv neonle 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.

APIARIST.—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 beekeeper 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.

fer Morse. State Plant Board, Galnes-
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
pladning 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, (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 s%ing 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
b:ggoumals 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
also instances where bears have outwit-
ted the electric fence,

Multifloral roses are .now being used
as hedgerows and for fences in some
areas. They require some fertilizer and
cultivation the firsi 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 animals
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 advantagss of such out-build-
ings is that they serve for the storage of

A single piant of the castor oll Luan
affords some protection {rom 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 beekeepers 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.

Comimercial 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 Wh
Selecting a Location

Bees, not men, are the honey pro-
ducers, We bave learned that cows,
chickens, and the rest of our livestock
will produce more when properly cared
for. The honeybee is no excegtion and
- the beekeeper can gain much by choos-
- 1ng 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 aveided.
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 |:'trevai]ing 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 fasi 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 iate 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 ip
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 immediately,

Equipment, esgecially 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 bhumidity 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




APIARY 31

speed up production. The beckeeper
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

A great deal of time is lost
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work in
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 ﬁfﬁx:&lavoided.

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
gﬁtg is being raised or lowered with its

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 vard. 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 ailso 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 ome 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 winier may be deemed
necessary i 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.




32 APIARY

W, W, Brand Apiary, Hamburg, N. ¥. 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, yvet 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 blecks 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.

...............

......

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
yet 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
g@ 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 stand, and
yet will accommodate two hives.
Colonies worked in pairs on it do
very nicely. In the fall, if one of
them should bhe 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 obiection to this

Woaod utility poles make good hive siands when higher elevations are necessary,

a3

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

The most satisfactory arrangement
of the hives can hest 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 be 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 hees 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
on2 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 tao 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
1ts own. Where the ground and
shrubbery or trees permit, it is de-
sirable to put hives 1n 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 o enable the bees to distin-
guish one group from another. Paint-
ing the fronts of the hives different
colors helps much.

(o o] e o[
C o] Lo o]
Cle o3 o o]
e o] e o1

A part of an apiary arranged on the
straight-row &&n, two hives to a
greup. 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 2ach 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

If 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 Outapisries}, 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 hecause 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
dg:;n 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, betweer a beckeeper, 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 physiologica; 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 hkedge or constructed flight
barricr. Watering sites close to the
hive, constantly supplied with {resh
water during the warm weather are
often required.

The alternative to complying with
local beekeeping restrictions is to 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 t0 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
:IBne(:ian Honeyhee under Races of
5.

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 to 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
oid 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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Wintaring facility at Leup City, Nebrasha,

the building when weather permits in
the spring. Colonies are fed sugar syrup
if necessary and given polien 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 tem re 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 coasists 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

PASTURAGE

building. At the other end is a centrifu-
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
the wintering chambers.

ARTIFICIAL BEE PASTURE.—
One of the major concerns of beekeep-
ers is the lack of sufficient nectar
sources for honeybees. More and more
land is being planted to crops that
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 acreag:scaof soybeans cannot
support bees use the varieties
grown do not yield nectar or the soil
or climatic conditions are not favorable
for the secretion of nectar. The de-
struction of wild flowering plants by
the practice of intensive land use and
the liberal use of herbicides has elimi-
nated many nectar sources that former-
ly vielded 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-
wags and on land set aside for parks
and other recreational and conservation
arcas 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 Fulure*

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 occasionally 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.

*8y Bemie Hayes, Welltville, New York.

The Bes Bes tree (K

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 apicuiture 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 probilems of our

air pollution from auto emissions. At
time of this printing, a poliution hazard
to the nortneast 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 comer.

it doesn’t take a Gee long to get a full 10ad when the basswood blossoms are Yielding nectar,
=Photo by Alex Mullin,




Source of Conditions Characteristics Use

Woody Plants of Value to Honeybees [NectarfPollenf Full [PartialfDry[Moist | Adverse { Time of { Flower | Showy Good | Specimen ] Hedges ) Hardiness
Sun {Shade to Wet Cll}tﬁo Blossoming | Color | Fruit f:f‘lgr Planting | Screens| Zone(s)

Alder (Alnus spp.) X {X X E. Spg. | White 37
Alder, black (.verticillata) X X E. s’{,ﬁ Catkin| X X 3-8
Arrowood (P.sericea) X { X I x X Summ. X 5-10
Arrowood (V.dentatum) X X X X 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 1Some| X X Sprg. Yellowf X x X X 36
‘Rearberry (Arctastaphylos 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 I x X Summ. Yellow X X 3-19
Buckbrush, Snowberry (S.albus) X1x1Xx X E. Spg. | Yellow 5-10
Buckthorn {(Rhamnus spp.) X 1 X Summ. Yellow 5-10
Buffaloberry, silver (S.argentea) X1 x | x X E. Spg. X X 2-6
Buttonbush (C.occidentalis) X | x X Summ. White’ 4-10
Chamise {A.fasciculatum}) X X X _ White 5-10
Clethra (C.alnifolia) X X Summ. White X X 13
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 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 E. Summ. 4-7
Haw, black (V.prunifolium) X X X X Summ. White X p. § X 4-8
Hazelnut (Corylus spp.) X Sprg. Catkin X 4-6
Honeysuckle (Lonicera spp.) X1 x | X |Some X Summ, White | X X Some| 47
Knotweed, Japanese (P.cuspidatum) X X X XX X Summ. White X 4-8
Pricklypear (Opuntia spp.} X1 x 11X X E. Spg. 4-10
Privet (Ligustrum spp.) X | X | X |some] X X Spre. Cream|] X b'¢ 3-10
 Pea Tree (C.arborescens) X X |1 X X Spre. Yellow X 2-3
Quince, flowering (Chaenomeles spp.} X X X X Sprg. Pink X X X 4-5
Serviceberry {Amelanchier spp.) Xt 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.angustifolinvm) X X b4 E. Spg. 29
Vitex (M.incisa) X X X Summ. Purple X X 6-8
Yucca (Yucca spp.) X X X X E. Sum. | White X 810 |
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Paulownia, royal (P.tomentosa)
Peach (P.persica)

Pear (P.communis)

' Peppertree, California (S.molle)
Persimmon, eastern {D.virginians)
Plum (Prunus spp.)

Poplar, Balsam (P.balsamifera)
Pricklyash (Z.americanum)

Redbud (C.canadensis)

'Russian olive (E.hortensis)

Sassafrass (S.albidum)

Sumac (Rhus SPE.)
Tallowtree (S.subiferum)

Tamarisk, athel (T.aphylla)
Tree-of-Heaven (A.altissima)
Tuliptree (L.tulipifera)
Tupelo {(Nyssa spp.)

~ Willow (Salix spp.)

. Yellowood (C.lutea)

L
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Use the hardiness zones a3 & guide to choss-
ing the shrub or tres bast adapied to yaur
yagion. Avoid, if possible attempting to grew
nursery steck in conditions (zones) that are
listed as widely differsnt than ths one in
which you live. Poor or no growth and ne
blossooming will result, if indeed the plant
survives. Do not attempt to tranaplent “wild”
stock from a zone in which it is found grew-
ing 1o a less hospitable zone. Ths map shows
hardiness zones three through 1{sn, each
rapresanting an arsa of winter hardinass fer
the woody plants and trees listed on pages
39 ta 41. Variations in local cenditions can
atiect all of ths zonas, aven to the axtent of
having “mini-climates” within zones,
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TREE

Almond

Basswood

Boxelder

Catalpa

Cherry

Aijlanthus

Apple, domestic
Apple, crab
Apricot, domestic
Buckeye, Horse Chestnut
Caragana, Peatree
Indiga, River Jocust
Hawthorn

Locust, black
Maple, 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
Capsuie
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.
$-Oct.
Oct.
Oct.
Sept.
Oct.
Oct.
Sept.
Sept.
Oct.
Oct.
May
S-Oct.
S-Oct.
S§-Oct.
S-Oct.
E. fall
QOct,
L. fall
$-Oct.
S-Oct.
S$-Oct.
S-Oct.

NO./LB.
150

18,000
5% million
15,000
20,000

GERM.%

50

5-50
40-60
40-76
75-80
40-50
50-60
50-60
S0(est.)
75
50(est.)
40(est.)
30

60-30
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‘ %l""stratify A

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 innier 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 adogt 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 exampie
- following.

Article I ~— Name

The name of the club shall be The
 Long Island Beekeepers’ Club.

Article Il — Purposes
Section 1. The purposes of this club
are to assist its members and others
- interested in bees with their beckeeping
~ 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 Agricuiture

ASSOCIATIONS, BEEKEEPERS 43

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 IIl — Membership

Section 1. Any person interested in
bee; 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 atter 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

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
members of the Board of Dirsctors.
Not less than 10 days written notice
shall be given prior to any such special
meeting.
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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 commitftee 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 voie of members present,
shall be as follows:

a. Call to order

b. Salute to the American flag

¢. Reading of minutes of the last
meeting

d. Communications and bills

¢. Report of Officers

1. Report of Committees

g. Unfinished business

h. New business

i. Acceptance and presentation of
new members

j. Program

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

I. 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 — Direciors 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 onc 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

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 shali be elected to fili 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-
Iy 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 shail 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, shall 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-
jdent, or because of his disability or
llmbmty to serve the Vice President
shall perform all duties of the office.

l Section 3. The Recording Secretary

a. Keep a complete record of all
the meetings of the club and of
the 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 the officers and all mem-
bers of committees of their
appointment,

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

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

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

Section 5. The Treasurer shall:

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.

¢. 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 ali moneys of the club
in the name and to the credit
of the club in such depositories
as may be designaied 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.

¢. 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 dutics 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 shail
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 Cctober 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.
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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 ai
the expense of no honey, particular
ly if the brood was not returned tc
the old colony that had been shaken

The plan looks good on paper,

— e wenmlioamd fd 2 AL L iad

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.
malitifiorus, A. vimineus, A, lateri-
ulatus, A. tradescantl, 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 s0 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 o::ly 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-




Frosiwesd—Aster {Aster pilosus)
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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 t0 have been laid to the
fault of the aster honey. If this honey
held properties that were actually in-

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

B

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

BAIT SECTIONS. — See Comb
Honey, to Produce.

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

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

BANAT BEES. — See Races of
Bees.

BASSWOOD.—This {ree 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 Joad from a single blosscm.
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 Ionger 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
timmes. 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 hees begin to work on the
flowers. The honey, if extracted
before it is sealed over, has =
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.




The combination flavor is better
than any one ox them alone. Unfor-
tunately, 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-
tecting the nectar from the rain.

he stem of the cluster is adnate to
an oblong membraneous bract. The
nectar is secreted and held in the
fleshy sepals and it is often so abun-
dant that it appears like dewdrops
in the sunlight. The blossoms are
armall, light yellow, and exhale a
honeylike fragrance. The stamens
are numerous and the anthers con-
lain a small amount of pollen, but
honeybees seldom gather it when
he nectar is abundant. However.
if the nectar supply is scanty, then
poth honey bees and bumblebees
may be seen With little bans 0£ pol-
len on their thighs. In England
basswood 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

apping and shooting are sometimes
used as a last resort preventive meas-
ures often are necessary or preferable.
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Basswood In fufl bloom, life size

An clectric 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 iwo feet into
the soil at 12%%-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 elsctric apiary fence has proven bear-proof if propsrly constructed. Weeds and brush mu
e allowad to grow up among the wires as this will break the circuit.

not

Once the fence wires have been
strung cosnect 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 emsur: 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 comer 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.

BEE BEHAVIOR

ELECTRIC BEAR
FENCE

BEE BEHAVIOR.

There is probably nothing in all
animated creation that shows such
a spirit of cooperation as a colony gj
bees. There is no king bee, boss,
ruler. As is well known, the queen
herself is little more than an egg!
laying machine. She does not di:
rect the policies of the colony ex]
cept perhaps in sometimes leading
forth a swarm, and even then it
generally believed that she follow
rather than precedes. As noted
several places in this work, :
queen not only has special duties
but the worker bees themselves are
divided into two main groups—thé
house or nurse bees and the field
or control bees. The latter, unde
normal conditions, do little or ng
work in taking care of the young
building comb, or, in fact, an -
else that young bees can do as we
or better. The young, or nurse bees
on the other hand, do not as a -
go to the field until they are from
ten days to two weeks old. Soon af
ter they emerge from their cells and
get over that feeble, downy look
they begin feeding the larvae (Ros
says the old larvae first), po:ishing
out the cells where the queen cz
lay, building comb, cleaning house
carrying out the dead, and gus -
the entrance. The division of la

is so perfectly accomplished tha




hevery 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 Cluster in Winter,
and Wintering.

Colony Morale
It is well known that some colo-

honey than others of equal strength.
It is also true that a weak colony
will sometimes gather relatively

: Anattempthasbeenmadetoex-
plain the difference in morale be-
tween one colony and another. One

old and young bees and a compar—
atively small proportion of active
field workers, or, as Latham calls
them “control bees”. (See next para-
. gra ph) 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 de d upon a difference
o:! bees or it may de-
proportion of

- bees. Probably both factors
bave a bearing on morale.
Control Bees

Since there is no queen bee or
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-
. in an artiele in Gleanings in
Culture for January, 1927, and
of the same year, calls atten-
to what he calls the “control
-of the colony”’ ‘These bees,”
: says, “‘are not made up of the
- wery young or the very old. They
- are wrobably between the ages of 14
. -and 21 days. and are in the height of
~_thelr 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
%eel:cil the young, and bees to go to the

eld.

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 assume 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 pulsation 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 sbout the bee it is idle

to speculate.
The Bee Sleep

There is another resting period
quite different from that described
above. 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 guiescent
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 relcased 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 2 ball about the size
of a three or four quart oval jar.

When weather warms up this clus-
ter will expand enough to cover all
the combs. The average novice is
led to 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 Odor

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 sdor,
so that a strange queen coming into
& 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

*I have always been more or less skep-
teal about colony odor. Y have always
felt that the alien bee is known its be-
havior rather than by its odor. e alien
hee knows its own home and when it glets
into me ft a
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colony already had
er hand, i thiz queen shows
or acts In any abnormal manner,
e is at once pounced upon,
However, I do not deny colony odor,
a queen and
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bee who attacks that queen. There must
about that queen that arous-
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apparently does not msake 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 gqueen from another hive,
provided the exchange is made without
.disturbance.

| The Language of the Homey Bees*

One of the most outstanding research
workers on hopeybee 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 Janguage
but is built around intricate dances.

Only last fall a duate 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
faking 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 von Frisch can be easily
- repeated by anyone with a little experi-
~ ence in beckeeping. Very little expen-
~ sive or complicated laboratory eauip-
~ ment is required. The language of the

* From a review of Dr. Karl von Frisch's
book “Bess, :!’lneir Vision, Chemical Senses,

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
l:aper which have been smeared with

oney.” It was then necessary to wait
unti! 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. Finpernail 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 ;hgg the bees may be numbered up
to .

-
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Round Dance

When a scout bee refurns 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 iwo 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 io another lo-
cation and repeat the dance or she may
return immediatiely to the feeding place.
Von Frisch savs, “The bees near the
dancer become greatly cxcited; 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 clese 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.

’--- hate

-
e,

Fig. 2. “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
n 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

BT i DRl S o B w i e il

Fig. 3. Vertical scale represents the number of
turns in 2 1% second period. Horizontal scale
represents distance of nectar sourca 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

A L
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Fig. 4. h equals hive, f equals feed, s squals

sun. At the left of sach diagram is shown

how the bees dancs on the comb to indicata

the direction of tha fesding 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. Occasionally
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 the finding of a food source
which might be behind a hiil 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 scrizbs
ner 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 sweet
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 source on a

*Sladen says: “It was formerly believed
that @ bee hardly ever visited more than
aone species of flower on the same journey,
but careful observers have found that
under certain conditions, ch 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 Nower 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“gnder ob:ervfaﬂtgn
in J of this year, percent o e
workilr{ 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.”
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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
mangdibles 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
threetpartsofwatertooneofaetual
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 up
forcing the air into the hive.

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 niﬁl:: and
during the day causes the -
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 tields
and have made a gain of tive 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 irito 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.
If 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 nesarly 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 s
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 colonieg gives
much better results, (See Combs.)



The Color Sense of Bees

That bees can detect ceolors 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 helonging 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 von
Frisch, of Germany, placed on a
table wvariously colored cards. He
placed a small dish of syrup on the
blue card. After the bees got nice-
1y 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-

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, bhrown,
white, and pale green.

Nature has endowed some nectar-
less flowers with bright colors, the
evn?sent purpose being to attract in-
sects.

Bees are Red-Blind

Professor 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-
gitive t¢ red. In Europe red-flower-
ed plants are fertilized almost ex-
clusively by butterflies, the only in-
sects which are not red-blind.
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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 plactmg a solution of the
substance heing tested in a feeder to
which beecs 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 bhee’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.

“yon 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 mom-
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 solution 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 home to roost at night”.
While they may stray all over the
premises during the day, loward
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 E}ace 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 bees may have a certain
amount of time sense, 1 feel that your
statements have not taken into der-
ation an entirely different factor. 1 do
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first flight, mark the location. 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
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
sto:ms,

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
clos¢ 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,



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 dropping out
the old bees. When an old bee has
toiled, worked almost an entire sea-
son, contributing its mite to the
wealth of the colony, its wings be-
come so frayed and worn that it can
no longer fly. The younger mem-
bers 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 dr:ggmg them to the
'entrance where they die of starva-
i tion, or in carrying them up into the
‘air and dropping them a half-mile
They cannot fly back and
they cannot walk back, so they die.

imilarly any young bees that are
“born” with defective wings or legs,
or any other bees that are not per-
fect in every respect, are pushed out
allowed to die in front of the
entranee. But some of these bees
will crawl back again, the able bod-
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.
test works all through the bee hive,
even in the queen bee. When
fails to lay eggs in sufficient
umber to take care! otsh thetneeds of
A prosperous colony, she too must
step aside. It would be foolish to
carry her out and drop her half a
mile away. This would be worse

“killing

golden egg”. So the bees allow
to keep on laying eggs, but in
meantime they start queen cells
one of which a new queen will
fortheoming. As soon as she be-
to lay, the old mother steps
.  Perhaps her daughter kills
Perhaps the worker bees sting
todeathormay carry her out, or
ps she may be allowed to lay
alongside of the young queen.
she cannot lay another
can be of no further use to

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.
te'l'here is :n:;:h difference in the

mperamen queens.
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 halled or killed by the bees.
Other queens will passively submit
toallsortsoftreatment, 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, lnrge or small, very
‘often Tun 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
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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. It
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
uently runs across some

ty.
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 inspeet it, and it has been
supposed that possibly it did some-
thing to it. Inspection of thousands
bees occupied In examining eggs
failed to find a single one that
es

i

eggs or larvae.

a heavy flow of nectar the
deposit it in cells contain-
, sometimes filling the cells
Such nectar is removed
a few hours and the eggs
as usual.
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Balling of Queens

As explained under Queens and
Queen Rearing, whenever bees are
dissatisfied with their queen 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 arcund 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

opened, the bees for some unac-:
countable reason sometimes ball

Just why this
sudden mania of attack occurs no
one has been able to explain. Of.
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BEE HUNTING

course, if she is a strange gueen
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 intc a sort of mob because

. queen balling and the mob spirit

brought on by a single leader in the

2 human family have many things in

common. The mob in either case is
neither intelligent nor reasoning. It
seems to he bent upon destruction of

' life and property, no matter what
- the conseq

uences, 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, i the
z:ungbees,canoitenbeseenstand—

g around the queen in a circle, ex-
their tongues ready to feed

ther, and all of them ready tc clean

her. They not only caress her, but
comb her hair, give her a bath, and
her feces., As she moves
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-
' flyactsaren_ot inspired by any feel-

that the queen will reward
When a politician in the hp-
family becomes overly nice

"} & voter, it is known that he is ex-
- pecting a vote or some favor in re-

. No such political snobbery

the bee hive. The motive

Queen Cramps
queen will sometimes develop
either through bunglesome
on the part of the apiarist
Her body will
up in a small semi-circle, she
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.
hive

If he will close the
d let her alone she will come
cramps, nine time out of
be lively as ever. Just what
cause of these cramps is no one
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
beginner is apt to conclude she will

die.
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 1833, page 138.)

Drones

Drones have many interesting
habits and are well worth closer
study than they have yet received.
They are much slower to 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 sulpbur 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 BEE HUNTING

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 sweeis, 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 fly,
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 t0 have a
special box. This can he 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

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 lioney, 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 additicn 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 littlei
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 enough 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, |
or other objeci. If none of these is |
available, a stake with a small plat- :
form on top may be driven into the :
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
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scented with anise, to go into the up-
per compariment. 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 t{akes a
bee about eight minutes for a half-
mile and 13 to 14 minutes for a full
mile. Other distances would be in
,}broportion. of course. This allows
for circling when a bee starts, the
.time in unloading without unneces-
‘sary delay, and the return flight.
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. 1If
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
i that indicates the direction.

i  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
one of the directions. In the mean-
time the hunter will wait until the
first bee has gone out and returned.
The box should be cpened 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-
eording to the time they have been

. gone. 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 iree 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 wocd, 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 common 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 Lonisville, Miss., which is
typical of most bHee irees 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-
tions to its being cut. He iz glad to have
it done, in fact, as the sections can bhe
sasily 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.
Kinsrd says the area around the hole was
covered with a thin film of wax. It is
m'obahle that as the bees flew or crawled

to the hole wax scales fell off and under
the action of the sun melied, leaving this
thin film of wax over and near the en-
trance hole. Had it not heen for this fact
My, Kinard says he could not have located
the bees as the tree was cut in March be-
fore the bees were out flying.

The mexi pictire at the top right shows
a young boy without veil. Afiter a bee
tree has fallen the concussion and the sub-
seguent sawing and chop?lng cause the
bees to become gentle as flies. They are
demoralized and being in a state of fright
offer no re ce.

In the middle picture the section of the
Iog 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
upright in the home aplary with a zuper
on top to catch the surplns honey. Evi-
dently the combs naturally bullt reached
from the entrance hole to the smper.
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a hollow in the hody 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 tem
inches., These spikes can be used
somewhat as the rounds of a ladder
until the opening in the tree is reach-
Generally bees located in such

cured.
risk.

Their value is not worth the

ottt e o 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 hee 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 withcut 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 nucieus 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
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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 leff, and there will also be
but littie 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—by 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 localion 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 weul:i at-
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 availablie. 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 AND FARMING,.
~—See Farmer Beekeepers.

BEEKEEPING AND FRUIT
GROWING;—Under Pollination of
Frui’- Blossoms it has been shown
that beekeeping is very intimately
related fo 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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iy of the fruit is improved when
The two indus-

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

- 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

a very profitable side-

oulture One man or o

- TaF AT SSRGS W

in connection with truck gardening,

. but they do not make nearly as good

a combination as bees and po

. try.
. - The difficulty in combining bees
-~ with gardening is that the latter

- requires its greatest attention when

the bees also need a large amount of

. care. There are times and circum-

stances, however, when beeckeeping,

. " fruit growing, and poultry kee
. might all three be worked toge ,

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.

ning, God created the heavens and the

- eapth” Genesis 1:1 (Revised Standard

Version), and “all things were made
and came into existence through Him,

.. amd without Him was mot even ome

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, I have been deeply interested
in bees, honey and honeycomb. My
*W. W. Marwell, M. D.

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

. xas s
eomn’e Fillinag
son's killing of the young lion, and

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, I 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, I
resolved to put in writing an article
that would include all references in the
Bibie to bees, honey and honeycomb, |
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
cail his name Immanuel, He shall eat
curds and honey when he knows how
to refuse the bad and choose the good”
Isaiah 7:14,15 (RSV). Many pediatri-
ctans 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 aboat
honey, such as: “My son, eat honey, for
it s 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, ecat 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 ¢at 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 soui
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 locusis
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, 1t 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 honevcomb. He took it and did eat
before them" Luke 24:41 (KIV).

In conclusion, 1 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 Bible as
many times as are honey and milk? It
1s the wish and purpose of this compila-
tion that all beekeepers, and others in-
terested, will look up and read the
references as they appear in the bibli-
ography.

BIBLE REFERENCES:*

Genesis 43:1!
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

i 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

” 277
Songs of Solomon 4:11

” " 5:1

Isaiah 7:15,18,22
Jeremiah 1i:5

” 32:22

" 41:8
Ezekiel 33

» 16:13,19

u 20:6

" 2717
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

- honeycom: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, essor 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-

le?erneedsforincnmetax Urposes
and business analysis. The l;:"l'l:;em
Tax Guide, USDA publication (IRS
225) is useful ard 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 Iem: any item expected to
last longer than one year.
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Cash ing locome: 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 Joses
in value is a depreciable expense. The
depreciatle balance is that remaining
cost or book value left to depreciate—
alsc called adjusted basis,

De 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,

iable 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.

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
caﬁital 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 18
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Total Degraciable lam ‘F ] 1
37 Tronshes 1u Lisk 1 of tha Inumromgnt Surmmany
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 ve 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. Cal-
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 al! of your
operating income and expenses and
transfer those totails i0 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 GOperating 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
Hem 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

Other Records

Any other information pertinent to
your beckeeping can be added to your

item Beginning Ending Ending Ending
Description Value Value Value Value
Jan. 1,19 Dec. 31,19 Dec. 31, 19__ Dec. 31, 19
BectNo.
Boas No, —
BastNo.
Honay Lbs,
Honay Lbe. _____
| _Hooeyibs .
W
Wax
Wax
Suppliss
Total Inventory -/ $ $ $ $
1/ Cany o line 2 batow Threw-Yeer investment Summary.
THREE-YEAR INVESTMENT SUMMARY
ingi Ending Ending Ending
Itam Valus Value Value Vaiua
Jon. 1, 19 Dec. 31,19 Dec. 31, 19 Dec. 31,19
_1_Dapreciable Hama
2 Inventory iams -
3 _Other hema
¢ T{L.‘:lWQ .I 5 1] 1% 3
THREE-YEAR PROFIT OR LOSS STATEMENT
Lltom 1 L 8
1_Net Cash Income {Line § Cash Summary)
2 _+or — Invetory Changs
3 _‘+or - Capital tem Change
Profitor Loss Line 12 Line 22 Lim 3 $ $ $
Fig. 2, 3 and &

beckeeping records. Information on
colonies overwintered, number of single
and double queen colonies, total honey
production, colony averages, réqueening
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19__
Lm,ml Cupital Sales Income 4 Capital Purchases Expense
|_Date ) —ee ltem _Amount | Date oo lEm 1 Amount
Total Capital Sales Income s Towal Capital Purchases Expense $
CASH SUMMARY 19__ 19__ 19
{From Operating Income .
1 TOTAL CASH OPERATING INCOME ot E Paul
(From Opersting Encome
|2 TOVAL CASH OPERATING EXPENSE _af Expuus Pager —
3 NET CASH OPERATING INCOME (Lina 1 Minus Line 1
& TOTAL CASH INCOME {Line 1 « Capitat Salee)
5 TOTAL CASH EXPENSE (Line 2+ Capinad Purchasss}
6 NET CASH INCOME :Line S Minus Lire 5
19__ OPERATING INCOME AND EXPENSES
Operating Income OperatingExpense
Date ftam Amourst Date Item Amount
~N N — ‘
N\ N\ N .
N . N4 LN o
A N\ / N b
7 7]
Total Cath ing income Total Cash ing Ex Is

_t_!l:mvulin.i,l:-h:ummm.

Fig. 3, 6 and 7

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

27 Qaery to hes T, Cath 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-
graiss, 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 man
specialized fields available for suc
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 carned
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
vanous 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 honeyiee is used in pollinating farm

ctops. 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 amnd 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 proFerly 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. The bedding and the offal
(the latter of course is useful but
disagreeable) must be removed at
regular intervals. You can't skip
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 land.

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 wunearthly 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 invesiment in
bees, hives, extiractor, 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 people 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 {0 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 good and
accommodating neighbors. Can you,
Mr. Milk and Egg Man, move your
critters to greener pastures easily?
1 can move mine, all at one time, in
an hour.

I find it is profitable, in spite of
giving away most of the honey. If
1 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 cenis 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
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
wouid 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 ¥ inch will be more free
from the building of bits of comb

Top view dlagram looking on a set of Hoft-

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 hy bee glue.
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and the depositing of propolis than
a little wider spacing. Any space
less than vk inch will be plugged
up with propolis and wax. (See
Frames.)

Mr. L. L. Langsiroth, 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 o rabbst in the upper edge

of the hive ends. This manner of sup-

porting a frame In the hive was alse in-
vanted by Langstroth. Mr. Quinby devised
a plan of supporting the irame 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, ! who preceded him
had failed to grasp the fact that bees
would leave such spaces unfilled
with wax or propolis. Before Lang-

As here shown the hive is so constructied

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

which bees will not butld combs and which

they will reserve Jor passageways for
themselves.

stroth's time it was necessary to pull
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

uzzling the minds of beekeepers
or centuries,

Detail showing the lock cormer construc-
tlon and how the profeciion 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 botioms of supers contain-
ing the sections must be & 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 of 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-
iween 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 he made tight enough to keep
out rain and cold, and because there
are many beekeepers who like 1o
use a flat board cover that may be
used either side up. It is very much
more satisfactory to have the bot-
tom board 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 beards much great-
er than the space on top. Modern
hives usually provide % to 1 inch of
space under the frames to allow for
plenty of ventilation during hot
weather. Such a space should have
an entrance % inch deep. This is
none too large during the hottest
part of the year. (See Entrances.)

e NN e,

:

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

During 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 vk it might
scon 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, — It
would seem almost out of place to
discuss this guestion 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. Ceriain
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 szason 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 R-zlat-
ing to Bees.)

In some instances livestock has
been stung; a cow or a calf or o
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 bess 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 beeckeeper to send over sev-



BEES, DO THEY INJURE FRUIT? 7

eral nice sections of honey or offer
to pay for the damage done to the
washing.

to
to kecep the folks across the way
up”. With such treat-
ment most neighbors will put up
a great deal of inconvenience.
o the more serious CASes =
jn which horses or cattle have
mﬂ the beekeeper has
enough to place hives
or near his neigh-
h he has loots
pay pre
gets ugh.
close to a neighbor’s line
should also be careful to
bbing. He should see that
no weak nuclei with en-
too large. As soon as the
hngey flow stops he should contract
the entirances of all the weaker col-
~ onles. If extracting is done after
the honey flow, great caution needs
to be exercised. Th tra
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It is only fair to state that the
above instances are only types of
agaln, w0 i behooves the beckeeper

. 8O ooves eeper
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 upon the importance of
placing the hives so that they shall
be screened by shrubbery or small

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

g e e fas msmmmm ol e il ——

cannot see from their own doorsieps
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-lot
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
Beeke)aeping; also laws relating to

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 iz
shriveled up to a mere semblance
of its former shape and size. How-
ever, careful investigation has shown
repeatedly that beez 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 hees
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
careg for the bees and the orchardist
receives the benefits of pollination.
(See pollination.)

Some years ago, Prof. N. W. Me-
Lain. then in the emoloy 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 ycars had colonies located
in a vineyard at their home apiary.
Notwithstapding 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 boney a broken or otherwise in-
Jjured bunch of grapes will often be
visited by a few bees.

But a casual observer might eas-
ily get the im on that bees not
only suck such damaged fruit dry,
?l'l:lt' :ctually puncture and eat sound

it.

Some years ago & 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 Juscious bunches
as they were hanging down, and
sure encugh 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 aet” 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. Finail.
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 mischiet 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 s&f-
cies of small birds that learn this
habit, and among them may be nam-
ed the ever-Yresent sparrow and the
beautiful Baltimore oriole, the sweet
singer that is sometimes called the
swinging bird from its habit of
lbiui%;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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BEES, DO THEY INJURE FRUIT? i

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

dha Maremnhas all Aasr et thoe hlama
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for all the damage.

Inseeis 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 visgit
the same punctures. The bees, of
course, are more numercus, 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.

cut through the skins of fruit
unpicked; and the bees, because the
frost has killed natural sources of
nectar, w:i(lll help t’lﬁmsglvetﬁ 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 ces are given of
how bees in Europe were accused of
injuring grapes. In every case it
was shown that wasps or had
firat cut the skin of the ripe

bees began their

(For furiher information regard-

: grape-puncturing birds, refer to
iI:olglletlns v

mm. HH mﬂon. Dl c;)

When Bees May Damage Frait

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
are cut up in halves and
n trays exposed to the sun’s
. there is a dearth of honey
time and a large number of
the locality, fruit may
. 'The bees may visit it
: null:nbel:s that they S%th
uices, leaving nothing bu
shriveled ogorm of isthe fruit.
perty, of course, is damaged
sale is ruined. Before any-
of this kind can happen, the
beekeeper should move bhis whole
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yard to a point three or four miles
distant from any fruit-drying opera-
tions. Failing to do so fruit
grower might bring suit for dam-

amnn nrmd moasnihlsr weasseran tha wraliva
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g{ this crop if the bees cause trou-
e.

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
it. We easily adjusied ithis bdy
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 unless 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 bheek r and
the other a fruit grower. e latter
averred that the former’s hees 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 hbrothers
or years. e fruit grower brought

suit against the beekeeper and

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 im ible 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 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 bees. 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 DBees, Manipulﬂation 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
cﬁ? 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 to 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 owaer 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 cutdoors
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 relaied
to the activities of the most interest-
ing of all insects, the honey bee.
(See Beekeeping Preferable to Oth-
er Pursuiis)

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 f{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-584, issued
during the second greai World War.
(See Pollination for further particu-
lars.)

Nearly everyone can keep hees
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 apen
ends, and are the type generally used.




BEGINNING WITH BEES 81

Pachgo bees as they come from the South
come in crates of two or three.
ln thiz 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 txmes, the
swelling becomes Iess 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

=%

One method used by package bee producers
to filt packages. Photo courtesy U.S.D.A.

Three-pound package ready to place in aa

empty hive. The projecting cleats prevent
shutting off ventilation. They should 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.
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

Pu:mu distributed on hives ruily to be

installed. Nou“qnunl being 14 out

packaga.
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The syrup can iz removed by inverting the
cage l:md letiing the cam slide out.

breeder whose bees are under sur-
veillance of the state and will be
free irom 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 reascnable rates.

Bees by the pound are less ex-
pensive than those on combs and
there is little danger of disease.

On account of the at danger of
buying local bees ess they have
been inspected by a state bee in-

tor, the author strongly urges
ge purchase of bees in wire cages,
without combs, commonly called
package bees. (See full discussion
of their merits under the head Pack-
agg B)ees 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 geiting 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
g-l:m t:g,pﬁ;? ca:::e (lls l:soet sver theu top of the

£r10Ta p down. a0 5yIQ
remains in the can, fill it with a gyrup -_-l!'
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 rsk due to inclement
weather may cause losses which will
nuliify 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 fying 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 liguid
from the screen surface and from their
bodies in a few minutes time.
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K the weather is cool heat the syrup a Ht-

tle and wrap a piece of burlap around the

ean to keep the syrup warm until the hees
take it down.

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 atready 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 ail 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

« 1s put between the
sos out of the eage.

The quest in the ¢
framas to draw the

at an angle a.ad grasp the rim of the feeder
can with the tips of the fingers, siowly
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
thertn 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; if not, she should
be freed from the cag:. If she has already
been reieased, check the bottoms of the
cells for eggs. If none can be seen check
again in about a week.

Quesns are sent in & malling eage like this
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If the weather is very coot when the
package is placed in the hive some in-
sulating packing should be placed around
the syrup can to prevent heat loss. Warm
syrup 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 queen to lay fertile eggs or
failure to be accepted by the colony.

Purchasing package bees is not the only
way to begin with becs 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 the bees begin to forage for their
own pzeds. I a queen does not accom-
pany fhe aucleus one should be ordered
and irtsoduced as soon as the queeniess
nucleus is purchased. As with package
bees, a mated queen usually comes with a
nucleus but she is usually already released
among the bees.

Some fortunate beginning beckeepers
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 beekecpers.

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 ur 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
principtes 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 s0 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-




Bomeset or Thoroughwort (Eupatorium perfoliatum)




ern beekeeper and fruit grower,
both of whom will need and must
have package bees. (See Beginning
r.ritl; Bees, Package Bees, and Pol-
en.

BLACR GUM. — (See Tupelo.)
Also called black tupelo and water
tupelo, a forest tree growing in
swamps frorma 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 soeme 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
aud 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 jts 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-
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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 2%, §, 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 he 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.
appearance and when placed along-
side the Mason jars and jelly tum-

Jors of chunk honey,

They make a very pretty .

|
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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 lIabels
from his regular bee supply dealer
who ean furnish him a large assort-
ment of different sizes and styles in
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
a 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
sma!l because it is the honey that is
attractive, and which is supposed to
make the sale. I 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

" PMastic sguesze hottles help seli honey and
are pépwiar with the public for dispensing
honay st the table.

Extracted honey in tall thin boltles appears
lighter than in a round hottle.

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 Homey?

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 bhe
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 & 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 Iiable
to break the glass, and moreover it
would make it almost impossible to
handie the bottles.

Preparing the Honey for Bottling

In preparing honey for bottling it
is heated to facilitate handling and
prevent fermentation.

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-
e_}t') lshou]d be cooled as soon as pos-
sible.

S0 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.

BOTTLING HONEY

By referring to Honsy, Granula-
tion of, it will be noted that all pure
honey, with the possible exception
of tupelo and mountain sage, will
granujate in from a few weeks to a
few months, especially afier 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-
1y 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 Jonger 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 |

|
_r

that there should be no sediment in
bottled honey.

How to Ligquefy 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
honey 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 hizh as 160
- or even 1B0 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,

M'lll_e_fy_ing Honey on 2 Large Scale

. 'Plans thus far given are applica-
:.. - 'ble to the beginner or the amateur
o But when the number
of his colonies reaches 50, 100, or
more, a more elaborate means must
be provided. The most common
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Fig, 2.—A four-can outfit to go on to‘f of
an ordinary stove. Hot water shounld go
n¢ higher than the water line shown.

way to liquefy honey in the original
60-1b. cans is in a vat of hot water.

THoney: m !llo Process luge quu!itiﬂ of haney must have Tacilities Tor melting honey in drums. This heat

m hlln a namber of drums of sranulaied honey.
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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 Liguelying 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

A m«ﬁmmnmu
i - - Universi

cang of nulihd L1 A
nga.d' i+ 'c'l;:“. hefiey 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,
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How to Fill the Boitles

As almost every small beekeeper
has a hand-driven honey exiractor
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 30 as to feed a
stream of honey the fuil size of the bore
or down to 3 inch.

and pour the hot honey into it. Just
below the honey gate place a lower
table or hox so that the mouths of
the bottles will comne just beneath.
Place the mouth of the boitle be-
neath the honey gate, open the gate,
allow the honey to run in until the
bottle is filled, and then quickly shut
it oft. 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 bhottle filled so that it will con-
tain the exact number of pounds and
ocunces. It is hetter to vary on the
side of giving a little too much than
not quite enough.

Boitle Filler

Az 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 buiit especially for fiiling bottles

and other amail containers wiih honey. it
employs a poppet valve which opens and
¢loses 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 ditference 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 ssed. 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 heney 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 hottle filler which automatical-
1y tills 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 sustain 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 bheebread, hon-
ey, and everything are cut ouf.

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 a2 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 fillad the jars of honay sm cappad and the weight is checked.
—Phote Courtery of Stawart Honeybaa Products,
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the combs are not interchangeable
and the hives seldom sold, AFB does
not attack the bees in themn as one
might suppose. In most states they
are not tolerated under the law and
the bees must be transferred into
modern hives. The wizdom 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 honey. 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
vield 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

Bavs Imnz lnnmrml from an oid hollow log

gll & modern reimovable frame

ive lot mmt honey preduction and easier
dissase lnluemn. Sea Transferring.

Two old log gum hives made from sections of holiow legs.
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BRANDING HIVES—The increased
value placed on beckeeping equipment,
honey and 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 vandailism, the greatest threat to
unprotected bee yards is having the
bives stolen.

Don Shenefield, an Indiana com-
mercial beckeeper illusirates 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 2quipment 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. Sheneficld 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
Jocal 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
picces of hive equipment can be brand-
ed in a short time,

Punch 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 painting 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. Secret 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 stil 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 ihe
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 propertly to your
state or local association, your inspec-
tion service, particularly your local in-
spector, and the local law enforcement
agency.

If all or nearly all beekeepers brand
their equipment with a distinguishiog
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 €. Rindersr and Sohn R. Harbo, Bee
dreeding and Stock Center, ARS, USDA,
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
littie 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.

Controliing 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

. 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-
. ng.

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 arc found is
called a locus. Different forms of a
gene that can occur at a single locus
arc calicd alieles,

Honeybee eggs hatch whether or
are fertilized. The female

cach parent. The males, drones, devel-
op from unfertilized epgs 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 scemed 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 alieles 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 fertihzed 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 segregatiom. 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
cotony of bees are different from other
agriculturally important animals as a
consequence of mating habils, 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 fuil-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 tham relying on
natural supersedure of swarmning. 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 resecarchers, 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
nu¢c 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, coordination of
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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queen can be mated at any age from

- two to 30 days, but unless she is gassed

wiih carbon dioxide (CO2), she will
not begin laying e}i? until she is about
30-50 days old, age that a virgin
would normally begin 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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placed in a jar, CO2 gas is piped into
the jar untii the queens are motionless
and the gueens 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 individuals. In
honeybees this includes eggs, sperm,
and tissue that can potentially produce
eggs or sperm. Since every breeding

Fig. 2.-Semen collection and queen insemination with the Mackensen insemination apparatus,
2A shows collecting semen from a drone, B shows the mnsemination of a queen, and

€ is 2 wider view of figurs B.

L]
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program needs to keep certain stock
for 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-
thecac. 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 tempceratures
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.

Mutations

More than 30 specific visible muta-

- tions have been described in bees, and

» 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,

, and presence of eyes; the color
and hairiness of bodies; the shape and
size of wings; and nest-cleaning be-
havior.

In addition to their value as curi-
csities, 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 pigments in honeybees was
determined

In addition to contributing to work
on eye 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
storage, 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 usefulpess 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-
ver:e. Time, mutations, and selection
pressures have resulted in E:pulations
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
envitonments. 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 stili
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, importation 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 poor 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 poot
already available in North America.

Stock Improveinent

Using improved stocks of bees is
an effective way to improve the pro-
ductivity of a beeckeeping operation.
Regardiess 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 bhandling 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 proof 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 automaticaily along
with more general charcteristics such as
honey production or disease resistance.

A knowledgeable bee breeder will
alsv 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 economicaily 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
to evaiuvaie coionies may be devised in
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 manasement Fmdnm shonid
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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 ¢ach 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 0 rear queens from the best
: oo%onm. These queens are both sold
- as production queens and used to re-
' queen the bee brecder’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.
"~ i A number of variations can be made
. | on this general procedure which would
| be of benefit. General control of drone
- bmodledin ltlhe majofr.iltly of coloniosf
. coupled with purposeful propagation o
.| drones in a good number of more
" ; exceptional colonies, would improve
the w.lecﬁgndeprogre&se by l:ontmlling,
to a limite gree, male parentage
of the stock. Of course, this procedure
is used with the best success in areas
where mating yards can be reasonably
isolated,
In line-breeding some inbreeding is
incvitable. Its main effec*s are (1) fix-
. 1. ation of characieristics 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 deirimentai resulis
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 queens from as large

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. When this
occurs, new stock must be brought into
the operation. At least 10 virgin queens
from each of several promising stocks
shoutd 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
cither 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 heterozy-
gosity is thought to be the basis for
hybrid vigor.

Hybrid breeding programs in bees
are considerably more complicated
thari line-breeding programs. At the
very least, three inbred lines must be
combined so tt . both queens and their
worker daughters are hybrids. An in-
bred queen matad te inbred drones will
pioduce hybrid workess. 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) gueens. These are allow-
ed to mate naturally and are used to
produce dromes. 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

vegoslmﬂar
mparative 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.
t—;“g!rood" tga 31 term mw used
esigna e young e 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 ev&ii the eggs.
Sometimes the be is con-
fiuﬁsedmtl:‘ecaumehh not n?g;le to dis-
guish cap oney from ca
brood; nor does he know the dlﬂp:g
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-

Ann.

pings are made of wax and fibrous -

material, smooth and sligh con-
vex if the brood is not tgymsed

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
measurements show 4.83 cells

to the tnch (See Cells, Size of in Hone
Comb,) ° v

|
|
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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
cavers 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 out the founda-
tion the cells have been stretched by
the weight of the honey of the pre-
vious season. If the queens ley 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 warker in size the
queen will lay worker eggs which

BROOD AND BROOD REARING

will bhave 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 comhb
znd a cell of drone brood is equal to
a cell of honey. This, as will be
pointed out, means a loss in the ecrop
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 hottoms of

Close 7;ew and greatly enlarged worker combd with exgs in the boitom of the cells,

of the oggs stand at an angie.

Some
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:i in various stages of develop-
ment.

How the Presence or Absence of
Braod Reveals ihe Real
Congdition of the Colony.

It is the presence of eggs or young
larvae that shows that the bees have
a queen and are Leginning to rear
brood. This may show even during
January and February in the North;
or it may oceur, as it usually does,
in early spring. Brood wiil 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, rcntlally sealed, and fully sealed

honey, which may be in elther worker or
drene cells. Capillary attraction prevents
the unzealed honey from running out.

105

queen cells during the active season
are almost absojute 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
irors August 1 to September 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 ¢olony; so she hus-
bands her strengin 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 ig 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 cn 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 al]l 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 cius-
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
tirst 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

umeamnsd im thn ocosaanm . hoan
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emerged and the patch with its sec-
ond brood is sealed over.

The process will continue until we
have solid sheets of brood as shown
in Fig. 6.

1t shoulad 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 ai work. A ihird 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 hatch. 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

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-
a0 at a little to the right of the cen-

Awmaonarnd
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;‘er tgere is a bulge in the comb in
18.
Nolan has made a complete study

ald dhic e TTeuidnd il
0L wiis. oee uniea otales Duueuu,

Department of Agriculture No. 1349,
September, 1925,

“By Their Fruits Ye Shall
EKnow 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
brood, and eggs are scattered 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 small—not much larger than
a worker.

On the other hand, if brood is
found in gix or seven Irames 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 ho-
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 centaining sealed worker brood in the unutl. sosled honey in the upper corners, and
o

sosted drene breod in

war cormners,
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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 colony population and
Typically: o cotony baviag” 16006

, & colony having 10,

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
r of 10,000 t; 80,000 bees. While
thm colony has more brood, the
smaller colony increases at a more
rapid rate.

Drone Breod

This bag the general characteris-
tics of worker brood, except that the
cells are larger and the cappings
emerges In from 20 o 31 daye frown

m m
the laying of the egg, drone brood
emarges in from 23 to 24 days.

A drone-laying queen or a laying
Ker (sce Laying Workers) may
lay drope eggs in worker cells. In
that case the brood will be worker

Egg-Laying Capacity of a
Good Queen.

L
g
E
R
:
%

o
&%gég
ey
fek:
i
H

¥
:
]
g
B
g
g
-

g
e
£
i
s

i

]
:
a;h

g
:

BROOD AND BROOD REARING

It should be noted that there is
considerable ditference 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
nuyse bees just before the larva
breaks the egg case surrounding it,
and if this food is not so placed e%gs
will never hatch. Unless the weath-
er is warm, colonies populous, and
unless there iz a large amount of
natural stores or nectar coming in,
Jarge numbers of eggs will not
hatech. 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 bhe. 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
het ‘egg layiog or stope sltogether

r egg or ps g .
In the meantime the old bees that
have toiled during the season with
worn-out w die by the many
thousands in tields and never
come back into the hive.

The Development of Brood

Some very in work has
been done in the study of the devel-
opment of brood, notably by Bert-
hot, Lineburg, Sturtevant, and Nel-
son. They were formerly connected
with the Bee Culture Laboratory of
the Bureasu of Entomology, Wash-
ington, . 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
helptul 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-
eous.

The means by which the queen
determines whether a cell shalt receive
a worker or a drone egg has always
been a mystery to beckcepers and
investigators. There have heen 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 tvpe 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-
aton.

In the process of inspection the queen
can only be using her antennae 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 1 gave drone cells to every gueen
to make sure that she did in fact lay
only unfertilized eggs in dronz cells.
Queens which did not lay in drone
ceils at ail, 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 colomy. The results
(Table 1) were accepted as valid only
if the queen layed eggs in drone cells
within three days after the amputation.”

Table 1
Percent
No. of containing
cells woarker

Treatmant of foreleg(s)
Spurs on both

Amputation of:

counted pupae
6511 8

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.

Honeybss sgg attached to tha base of the
call. The coll wall has been tom 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
gueen 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
conirary, 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
;:1; andtgade rg:lc)l'y {:iil::egr' she wiﬂ

pre rapidly, one ce
after another. But as already point-
ed out, some of these eggs may not
hatch. As the brood beging 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 joat-.
ling and crowding on the part of her
busy throng of workers, she will ¢ir-
cle about and finally push her ab-
domen down into the precise cell
she has just examined. She then
crouches deliberately down with her
legs on the sides of the other 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 repeais the operation. In each
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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 flat in the bottom 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 egeg 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 to add more
larval food and the litlie 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, ing 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
larvae 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 is Fad

Royal jelly is supplied directly by the
mouth and not through the proboseis. Dur-
ing the first days of larval life this food is
placed in the cell beside the larva. The
food is not placed wilhin tha circlea which
the larva makes as it moves around and
around within the cell, but it is placed at
the border of the mam of food alraady

*Herrod Hempsall of the Brithhh Bee
Journal takes issue on this point. Sea Bes
World for January, 1937, page 1.




BROOD AND BROOD REARING

present. The young larva, accordingly, is
surrounded by a mass of food, as previous-
ly stated. At first, this food covers omly
a portion of the bottom of the cell. Later
this mass is increased in gize untll the
whole bottom of the cell ig 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 conditionz on the first day of lar-
val lfe, 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
s0 as tw exclude nurse bhees, it will be
found that evaporation within the hive is
a0 great that within a few minutes a thin

How Larval Food is Kept Moist

Urder normal conditions the nurce hees
prevent the drying out of the food. This
they do by supplying the fresh food fre-
quently, In fact. nurse bees have been
men to visit day-0ld larvae on an average
of once every two minutes. Not all of
these visits are made for the purpose of
When food Is given it is placed
ey of the mass already present.
The nurss bees apparentily seek to avoia
tact with the larva.

facts in mind it is possible to

Feur stages in the development of the
Romey Bee: a, egg; b, FOURZ lsrva; c, old
latva; &, pupa. From *“Beokeeping” by

111

underatand 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 iz added, bt the
movement itself serves constantly to mix
the old supply with the new and thus keep
the entire mass &t 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 studenis 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 & 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 ita own length. It perishes ac-
cordingly because it is unable to regain a
position where it is surrounded by a mass
of suitabie food. A full-grown larva, lke-
wise, is utterly helpless when placed upon
a fiat dry suriace, but under its normal
conditicns it probably moves 1350 times
from end to end of its cell while spinning
its cozoom®.

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 ita sdes and
back. These folde are reiracted and later
prottuded oagain in a more advanced posi-
tion. The movement somewhat resembles
the crawling of a caterplllar, il one can-
imagine each of the caterpillar's legs to
dizsappear into the body when not actually
aiding in the support of the body, the legs
appearing aguin in a more advanced poai-
tion instead of the usual caterpillar meth-
od of raizsing the ieg and moving it for-
ward. Doubtleas, these movements of the
larva are an ald 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? I watched larvae mnlng

t took the hrva

sumemmmestouhmtromoneend



112 BROOD AND BROOD REARING

circle with its back on the outer circum-
ference, As it grows it oecupies more and
more space until its back iz pressed tight-
ly against the walls of the cell. Continued
growth produces still greater distortion
until finally all semblance to the larval
ahape is lost and the larva appears as a
six-gided plug which filled considerably
more than half of the cell.

Because of the extremely compressed
condition of the full.grown larva, not on-
ly its back but a considerable portion of
its side are actually in contaet 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 folde of the back and sides act as lo-
comator appendages in the manner previ-
ously described.

To straighten itself out. the fully devel-
oped Inrva 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
tinally 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 bod¥ 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 exces=’ve rate of growth of the bee
larva iz shown by dats chizined by Nel.
son and Sturtevant, from which the fol-
lowing table iz drawn:

The average welghts of hee larvae at
intervals of 24 howurs,
Av. weight % of daily

Age in days inmg. Increase

0 hatching 0.100

1 day 0.650 550

£ days 4.687 621

3 days 24.640 426

4 days 94 692 284

435-5 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 untll the lar-
va is fully grown averages about 1300 a
day. For the first two days of larval feed-
ing, foad is given in quantity (mass feed-
ing), whereas after that time i is given
frequently (progressive feeding). The to-
tal number of visits made to a 'developing
Iarva is about 10,000, a total expenditure
of time amounting to 4.75 hours. At the
close of the secohd 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: !

Develspment stages in days
Queen Wnger Drgne

Ezg 3

Larva 515 [ 6

Pupa 7% 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. Nohody 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.

Hf one should vary the pxnerlmpnt

by putting a frame of Italian eggs
into & colony of biack 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
will ha fornd Hln'rnnﬂ oraadilv intna

Y N RALL Y ARA W

the cells of unsealed honey. After
about the first day it will begin to
look after the wants of the unsealed
- larvae—old larvae first—and very
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soon assists in furnishing the milky
foad for them. While so doing, a
large amount of pollen is used. Bees
of this age or a little clder 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 hcney 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 about this latter age they
are generally active comb builders

of the hiva, Whan a waak or ten

AEL W Lr T Al WA

days old they take theu' first ﬂ.lght
out of doors. There is no prettler
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,
Weit 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 natural 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
lock favorably on the opportunity to
recure a crop of buckwheat honey, a
dark rich honey especially appealing to
those who have a taste for the
pronounced tlavor.

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
cources 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 beckeepers 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
foom.

The plant itself is of interest, Bucx-
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 withottt petals.
The nectar is secreted by eight round,

A fiel® of buckwheat in full bloom
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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 sttitable 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
Jocale. 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

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 Jower feed value than
the grain of the cereals such as comn,
wheat and oats.

For buman consumption buckwheat
is used mostly for flour for buckwheat
Pncah:. Buckwheat honey commands

avorable prices in health food stores.
It is the one honey which seems to
benefit from being the exception to the

y accepted color standards, in
- fact, it finds many advocates among

. the natural food users who use a0 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,
1 do get good crops of buckwheat some
years, and often from small fields.
Last year 1 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 fisld of buckwheat in western Pennsylvania.

WILD BUCKWHEAT. (Eriogonum
fasciculstom)—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 specics. The honey is a medium
amber and has a geod flaver. It is often
sold in New York as buckwheat honey.




116

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 residence, a garage or even the
family kitchen. 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, always a
consideration when handiing 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 features which greatly aid the
vrderly flow of the honey supers, honey
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 inciuded 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 snds was the choice of the Sundbergs of Fargus
Fals, Minnassoty,
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The iatest agdition at the MacDonald Honey Co. brought the floor sves up to a total of 17,000

square fest. Block const

was favored as it is cheaper and can b4 considated finishad

inside and out when construction ends.

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
| finishing adds progressively more as
:their skills are utilized. Most beekeep-
fers 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.
i 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-
- nons which are limiting factors towards

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
torage over part of the floor space for
two transport loads of honey: jars. The
building design is planned to accommo-
date a one thousand colony operation.

A limited cornmercial operation in a

marginal honey producing region with
‘500 to 700 hives led Kenneth Garman

of Eust View, Kentucky to comstruct 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 § feet by 21 feet by §
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,

Tha Garman honey houss, & size for the 300.
700 colony operator. A fiva foot ioading dock
and the ovarbead door is shown,

The al-metal honey housa of Osage Honey Farms, Sibley Missouri. All stes] buildings have
the advantage of pre fabrication, can be assembled at the :ite. The entire building is insulated.
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Building a Honey House

To a beckeeper an apiary piled high
with filled supers of honey can be a
source of satisfaction and profit if he is
orepared to handie 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 production of honey.

Very often for the hobby beekeeper
sufficient space and the basic conven-
iences of water and electricity are
available in a residence, perhaps in the
basement when processing may be done
without causing inconvenience in the
tamily kitchen. Sometimes garages or
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other out-buildings may be utilized.
For the commercial honey prod..cer or
the expanding hobby beekeeper who
wishes to become a sideline or fully
commercial beckeeper much more space
and a specialized structure is needed,
in short, a honey house.

A honey house built to plan natural-
ly serves its purpose best but remodel-
ing an existing building may be neces-
sary and can do nearly as well if the
location is convenient, the basic struc-
ture is sound and the remodeling meets
the standards of good building consiruc-
tion. Local building regulations and
food handling standards must always be
considered in constructing a honey
house.

Space requirements should be one of
the first consulerations in selecting
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plans for the honey house. Jon Mac-
Donald of Sauguoit. New York, who at
present, has a medium size beekeeping
business. says "My pet idea is to have
plenty of space! [ would advise to
build too big and maybe too high.
Bigger buildings are cheaper per
square foot than smailer buildings,
rememberiog thet in a year or five
your coastruciion may be just the right
size.”

MacDonald started with 1,500 square
feet, then was forced to go to a 5,000
square foot building which seemed
crowded in a year. He recently sterted
an expansion which will give him
10.00C square feet. Claiming insurance
rates are better oa coacrete block build-
ings he favors this form of construction
over all wood. “All steel buildings
have the disadvaniage of melting in a
iire and have poor insulation value,”
Mac Donald states.

lnside floor plans may vary with the
requrirements and preferences of the
beekeeper, but certain recommendations
become virtual requirements if the
experiences of commercial beekeepers
such as Jon MacDonald who process
honey is any criterion. The honey busi-
ness is 2 waterial handling problem and

A thean Mm honey houss.

Note the wash basins with plen
slnll above, The sxtractors are slightly slevate
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wheeled vehicles should take the place
of humau transpori wherever possible
along with aids such as barrel hoists
and ifork lifts. Skate wheel conveyors
can be used to handle cartons and
enpty supers. Trucks are used 10 haul
the filled supers home and upon arrival
at the honey house can be rolled from
the truck using a two-wheeied cart
pallets and pallet ;ack o. a fork lifi.
Heavy supers should be rolled around
the honey house, not carried. This
method of handlicg honey supers re-
quires an urc~:u.g dock and smocth
concrete floors the specifications for
which will be determined by the size
of the planned apiary expansion in the
future, not just with the present scope
of operations in mind.

The Warming Room

The first placc the beekeeper applics
supplementary heat to his honey is when
it is in the comb in the heat room. Heat
rooms become an important pari of the
honey house when cool and rainy
weather prevents the proper “ripening’”
of the honey, the honey becomes too
cool to extract or when humidity is s0
high that absorptior of moisture is a
problem. Comparatlvely high temper-

of soap and disinfectant on
for sasy cleawming.
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atures are necessary to overcome the
natural viscosity of honey. The sticky
pature of honey causes it to resist
movement through the extracting pro-
cess, pump, pipes and strainers. In
order to prepare the combs for uncap-
ping and extracting we have to lower
the viccocity of the honey while yet in
the supers. To do this the supers are
piaced in a warm room and warm dry
air is driven or circulated through the
stacks of supers. Townsend! states that
the rate of moisture removal depends
upon the dryness of the air and the
volume passed through the supers. The
temperature of the air should not ex-
ceed 95°F. {(35°C.). The efficiency of
this system may be increased by per-
mitting the warm, moist air to escape
and by providing a separate intake for
fresh air. A unit which is operating
efficiently will remove from one to
three percent moisture in 24 hours.
Moisture removal may not always be
necessary but the warming room is very
nearly indispensible to warm combs for

extracting. The heat room should hold
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at least a two-day supply of extracting
supers according to S. E. Bland, Pro-
vincial Apiarist of Saskatchewan, Can-
ada2. He also recommends a ceiling
of seven to eight feet unless fork lifis
are used. The air temperatures should
be 90-95°F. (32-35°C.) and provision
should be made for the circulation of
the warm air in the room to avoid layer-
ing of hot and cool air.

Bees brought into the warming room
with the supers will fly to a window
where they can be trapped to the out-
side by a wire cone or bee escape. If
there are no windows in the room other
methods such as an electric grid can
be used to dispose of the stray bees.

Sundberg Apiaries of Fergus Falls,
Minnesota have an electric furnace
installed in the ceiling of the warming
room and electric cables in the floor
of the honey house.

The Work Area?

The tank room should be separate
from the other rooms and kept dark
to exclude bees.

If natural or propane gas is used as

Warming resm full of honey with an electric bes NKiller, slectric furnace in ceiling and electric
cables in floor.—Photo by Sundberg Apiaries.
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Higher huildings give cheasper cubic feet but a means of stack.ng is necessary.
~Photo by Jon MacDanaid,

Staggering supers in the hot room allows air A fork lift moves supers (o UnNcapping
circulation. Note palists with castors.—Photo machine.~Photo courtesy of Taylor Honey
by tUniversily of Gueiph. Farm.
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heat, the furnace and water heater can
be in the tank room. The welded steel
tanks mouated on a strong trestle should
be tall and ecuch tank of sufficient
capacity to hold one days extraction.
They should be fitted with four-inch
honey gates. All tanks can be con-
nected a foot from the tep to prevent
spills but should also be fitted with a
float alarm system to ring a bell when
the tank is fuil.

Try to design a free tlow of one way
tratfic for supers 10 move only in one
direction with no intersections.

All equipment shoukl be integrated
into a smooth production line, each
machine able to meet the demands of
the other machines. The radial extrac-
tor while requiring a longer length of
time with ecach batch of combs holds
more combs and does away with the
reversing of the combs which is neces-
sary with the basket type extractor.
Two maiched radial machines work
weil, one being emptied and filied whiie
the other is extracting. When only one
radial is owned the uncapped combs
should be racked on a merry-go-round
or a portable cart. Drip pans and pails
or pipe are used to catch any honey.

Honey from the extractor should be
directed wto a large sump passing
through coarse screening and  under
and over oae or more baftles to the

A smooth flow of horey depends en integrated machines.—Photo courtesy of Richard Blake,
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pump. The sump should be jacketed
with warm water heated by a thermo-
statically controlfled electric immersion
heater.

The honey pump should be designed
to handle viscous fluids. Allow the
honey to flow into the pump rather
than have the pump lift the honey.
This keeps the pump primed. Run
pump slowly to avoid incorporation
of small air bubbles in honey.

The distance over which honey must
be pumped should be kept as short and
direct as possible. Avoid right angle
bends if possible. Use large diameters
of pipe to cut down resistance. For
example if a one-inch pipe at 20 pounds
prassure was delivering five gallons per
minute; a 1Y%-inch pipe at the same
pres: ure over the same distance would
defiver 10 gallons per minute. Although
galvanized iron, copper. and black
plastic pipe is frequently used by the
honey indu.try 1 think we should adopt
the ciear, sanitary flexible plastic hose
used by the dairy industry and the
brewing industry.

References
Townsend, G. F. “"Honey from the Hive to
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2 Bland, S5. E. "Extracting and Straining Hon-
ey,” Bee L:nes (Jan. 1975) No. 43 pg. 9.
3 Ibid. 10-16.
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BUILDING UP COLONIES. -

Under the heads of Pollen, Spring
Management, and Food Chamber
will be found hints on building up
colonies in the spring and fall, but
this article will confine itself to
building up colonies so that they
will be ready for the honey flow.

The number of worker bees in a
normal colony varies during the dif-
ferent seasons of the year from a
few thousand up to probably 60,000
to 80,000 or even more in some
cases. The number is usually lowest
in established colonies in early
spring at about the time the first
young bees begin to emerge in any
considerable numbers. From this
time on if conditions are favorable
for brood rearing the amount of
brood is increased rapidly until the
greatest capacity of the queen for
egg laying has been reached. This
maximum egg is maintained
for a short time , after which
the amount of brood is greatly re-
duced and later in the season, as the
older bees die off, the number of
workers in the colony decreases to
that which is normal for winter.
Thus in early spring a colony is
strong as to numbers Iif it contains
as many as three to four pounds of
bees, but it is not really strong two
months later unless it containg ten
or more pounds, the increase in
numbers during the spring build-up
period being usually more than five-
fold in prosperous colonies. In trop-
jcal and sub-tropical countries the
increase iz not 8o great. (See Brood
and Brood Resring.)

It is fortunate for the beekeeper
that the bees regulate their num-
bers in this way according to the
needs of the season, for this makes
it possible for them to store a sur-
plus of honey during the honey flow
and reduce the amount they con-
sume at other times, provided the
large population comes on at the
right time for the honey flow. It is
most important to have the largest
number of workers come on
stage of action at the right time to
tﬂake full advantage of the honey

ow.

Building Up for Early Honey Flow
Building up for an early honey flow,

especially in the North, 1s a relatively

simple matter with colonies that have
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wintered well and have a good queen.
Colonies that come through the winter
with two or three pounds of bees that
have not been unduly aged by winter
and that have a vigorous queen need
only to have abundant food — honey,
pollen, and water — ample room for
the queens to lay eggs, protection from
cold winds and low temperatures of
early spring to cause them to build up
to powerful colonies within two months.
Weaker colonies build up slowly, some-
times requiring three or four months to
reach full summer strength.

During the first half of the build-
up period it is better if the bees rear
brood only moderately. The cool
weather of early spring—April in
the North, February or March far-
ther south—is advantageous in tend-
ing to hold back extensive brood
rearing during the first month of the
build-up period.

Stimulating Brood Rearing*

The rate of brood rearing always
varies in relation to variation in the
intake of nectar and to the amount of
potlen available in the hive. If weather
conditions inhibit flight for any length
of time, or if there is a constant decline
in the amount of nectar and pollen
available in the field, the rate of brood
rearing will always be reduced. This
in turn means a reduction in the level
of stimulation of the bees, and so the
intensity of foraging will vary in har-
mony with variations in external
conditions.

When a beekeeper supplies supple-
mentary foods for his bees, he is
injecting energy into the system within
the colony. This removes the main
limitation on brood rearing which may.
continue at a high level.

The provision of sugar syrups is an
important part of any plan for supple-
mentary feeding. An intake of sugar
provides the primary stimulus for ovi-
position — the first phase of brood
rearing. Pollen and pollen supplements
provide the essential nutrients that
enable bees to rear larvae, but in them-

*Keith M. Doull, “Feeding Poilan Supple-
ments”, New Zealand Beekesper, 39 {March .
1978) 1114, :
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selves do not provide anv strong
stimulus for oviposition. When thé
colony is rearing brood and the bees
are consuming 2 pollen supplement
candy, the suaar component of the
candy may possibly provide a weak
stimulus for wviposition, but overall this
is unlikely.to he significant. Moreover,
bees in broodless colonies do not
normally ex: pollen suppiement candies,
and in sucl: situations tie sugar com-
ponent of the supplement is unlikely to
-~ influence oviposition.

The provisicn of supplementary

sugar syrups to stimulate oviposition .

should always be -capsidered when
supplements are 0 be useu to include
colonies to increase their rates of brood
rearing.

It is particularly important to control
" the rate at which sugar syrups are
~ taken down by the bees. It is necessary
" only to provide a stimulus for ovi-
position and not to simulate a nectar
flow. If the bees receive the syrup too
fast, “false information” of a nectar
- flow will induce them to fly and rob-
bing may occur.

Most nectars that bees collect contain
3040 percent sugars. Supplementary
syrups should conform to this concen-
- tration, and in fact syrups with higher
than 50 percent sugars do not appear
to provide the same degree of stimula-
.. tion for oviposition,

Spring Supplements

The biological drive for reproduc-
- @on in the colony is particularly strong
- in spring. Early brood rearing, how-
ever, is often carriecd out under
difficulties, since the weather is not
always suitable for flight or for flower-
ing of plants. Most colonies appear to
be able to begin brood rearing in ilate
winter or early spring, but this is
~ usually at a low level and there is no
excessive stimulation for flight.

. Supplementary feeding at this time
- of the year needs to be more carefully
controlled than at any other period.
Supplementary syiups in particular,
although they are usually necessary,
~ are most likely to result in over-
stimulation, with the attendant prob-
lems of strees on the colony. The use
of syrups should be controlled very
carefully, and in general they should

‘Jestroyed.
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not be provided in quantity until regular
flight becomes possible.

Other Stimulii to Colony Buildup*

Soon after the first inspection and
approXimately eight to nine wveeks prior
to the time when you can expect a
surpius honey flow, all colonies are
agan examined, inspected and a deter-
mination made as to the status of the
queen. If the queen has produced only
tbfough one season but has a wvery
poor brood pattern she should be
If the queen has already
produced through two seasons then she
should be replaced as they do their
best job of egg laying the first two
years of their life.

During this examination it is advan-
tageous to equalize the brood. Timing
this procedure is very important. Again,
eight to nine weeks prior to when the
surplus honey flow is anticipated, each
colony should be reduced to approxi-
mately four frames of brood.

The advantage to this type of equali-
zation program is its flexibility of
adjustment to fit certain conditions.
For example: If the colony manipula-
tion is executed a week or ten days
nearer the surplus honey flow an addi-
tional comb of hrood may be added.

Most colonies will develop at that
time of year with more than the four
frames of brood. It is here that the
equalization takes place and all addi-
tional combs of brood and bees are
placed in an empty hive body until
another four frames of brood and bees
have been collectzd. This mew colony
is then moved to another apiary, re-
queened with a caged queen and is
equal in production to other colonies.
In each of these colonies two or more
frames of honey are inserted, along
with some pollen,, and two or three
empty drawn combs for the expansion
of the brood. At this time all colonies
are reduced to a single story brood
chamber. This enables the bees to
warm the area much easier anc devel-
opment of the colony will bi: much
faster. Within about three weeks the
colony will be crowding the single
brood chamber and the second brood
chamber must then again be added.

*&lenn L. Stanley, “Colony Management for
Honey Production!” 1976,
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Harvest Hands of the Hive

After brood rearing is begun in
earnest in the spring in the region of
the white clover beit it usually re-
quires about two months for colo-
nies of normal early spring strength
to build up to full working strength,
the gain during the first month usu-
ally being slow but becoming rapid
during the second. In localities
where the main honey flow usually
begins about two months after the
beginning of spring brood rearing,
this works out well for the beekeep-
er, since it furnishes a large force of
young workers just when they are
most needed. For example, in the
northern portion of the United
States where the honey flow usuai-
ly begins in June, most of the work-
ers that gather the crop must be
reared during April and May, and in
order that these weorkers shall be
young and vigorous when the honey
flow begins, most of them should be
reared during May. Colonies which
build up most rapidly just before
the main honey flow usually store
more surplus than those of equal
numerical strength which build up
more slowly, since more of their
workers are young and are therefore
capable of a greater amnunt of work.

These workers are the *“harvest
hands” of the hive, and if the flow-
ers and weather do their part, the
crop of honey will usually be much
or little according to whether the
workers to gather it are many or
few. A great horde of workers com-
ing on the stage of action at just the
right time is the goal toward which
the beekeeper has bheen working
since last summer. So far as he is
concerned, this great army of work-
ers is that for which all the workers
bort: at otheér times have existed.
The bees reared previously have
been useful only inasmuch as they
have contributed to the final pro-
duction of these *“harvest hands”,
and bees reared later are useful on-
ly inasmuch as they are able to con-
tribute to the maintenance of the
colonies until next season, unless
there is a later flow which taey may
help to gather,

Since the tendency to rear brood
is the strongest in the spring, the
beekeeper whose location furnishes
the main horey flow immediately
after the period of natural brood
rearing is fortunately located, for he
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then produces his workers for the
honey flow at the time the bees are
most willing to cooperate. If any-
thing prevents the colony from
reaching its peak in brood rearing
in the spring, such as weakness, in-
sufficient food, lack of pollen or a
good queen, it may climb to its max-

The food chamber Is simply a hive body
well fHlled with honey.

imum strength later when normally
the tendency to rear brood wouid be
less intense, but after the first spurt
of extensive brood rearing of the
season it s difficult to induce colo-
nies to again rear as much brood
during the same season.

When there is a succession of
honey flows during the season hav-
ing an interval of dearth between,
the bees usually increase brood rear-
ing in response to each hcney flow.
They can also be induced to rear @
large amount of brood after the na-
tural period of heavy brood rearing
in the spring by stimulative feeding
(see Brood and Brood Rearing, Feed-
ing and Feeders, and Food Cham-
ber), but during the natural build-
up period of spring they will rear
brood extensively even in the ab-
sence of an early flow and without
stimulative feeding provided they
have enough bees to take care of a
large amount of brood, a good
queen, plenty of honey and polien
stored within the hive, and water
easily available. Brood rearing at
this time is apparently stimulated
chiefly by the oncoming of spring,
though even in the spring more
brood is usually reared if some ear-
ly nectar and pollen is avaiiable.
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Influernce of Good Combs
In order that he bees may rear
the great army of workers tor the
honey flow there must be sutficient
room in the combs for the greatest
amount of brood that the coluny can
preduce. While this might be crowd-
ed into rine or ten stanaard combs,
it is usually spread over more. For
this reason the combs should be as
nearly perfect as possible, for im-
perfect combs in the brood frames
nct oniy reduce their capacity for
brood rearing, but they also stand
in the way of the rapid expansion of
the brood nest in the spring. (See
Combs.) If a comb which is not
suitable for brood rearing is be-
tween the comb on which the queen
is working and the other combs be-
yond, this imperfect comb stands as
a barrier to progress in brood rear-
ing. Drone comb in the lower cor-
ners of the brood frames and combs
that are too badly stretched to be
used for worker brood in its upper
portion greatly reduce the capacity
for worker brood, and when two
stories of such combs are used to
supply additional room for brood
rearing, these imperfect combs near
the top bar siand as a barrier to the
expansion of the brood nest
through the two stories.

Influence of Abundant Foed

Most colonies that are normal in
April but which fail to develop their
full strengtili before the honey flow
in June, fail because of a lack of
stores. One of the hardest things for
beekeepers to learn is the surpris-
ingly large amount of food needed
for the colony to rear the large force
of workers required to gather the
¢rop of honey. During the latter
half of the build-up period the
amount of brood is increased with
astonishing rapidity, provided the
bees kave sufficient food and pollen
to convert into young bees. When

ere is no opportunity to gather

ectar from the fields at this time
on account of cold or wet weather,
the stores of honey within tie hives
disappear rapidly, but if the reserve
supply runs low, brood rearing is re-
duced to a degree that is ruinous at
the very time that the “harvest
‘hands’” are being reared. (See Brood
and Brood Rearing.)

An Automatic Feeder

During the month of May in many
| of the northern states, and during
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Aprii or earlier farther south, most
of the bees which are destined to
make the “harvest hands’’ are heing
reared. Whether the food used in
rearing them is being brought in
trom the fields or is being supplied
by the beekeeper through feeders or
is stored in the hive, the amount
must be sufficient if the colony is to
attain full strength in time. One of
the easiest ways to insure this is to
give each colony a second story of
combs which are about two thirds or
more filled with honey. This second
story becomes an automatic feeder,
feeding the bees only as food is

neaded, In many localities such a
feeder, in addition to being auto-
matic in its action after being filled
the first time, is usually filled each
season without cost to the beekeeper
because of the better condition of
colonies. (See Food Chamber.)

Such a large supply of honey ap-
parently stimulates brood rearing in
the spring, and as the honey is con-
sumed the cucen usually enters the
second story, expanding tihe brood
nest into it during the period of
greatest brood rearing when a single
story may not furnish enough room
for brood, pollen, and honey. This
second story partly filled with hon-
ey not only acts as an automatic
feeder but it also supplies room for
additional brood rearing at the time
this is most needed. One such super
is supplied for each colony. This is
tiered up among the other supers
during the honey flow so it is filled
with good honey, and at the close of
the season, when the regular supers
are taken off, this food chamber,
now filled with sealed honey, is left
on the hive.

In a few localities where there is
an early flow from dandelion or oth-
er spring sources, shallow or half-
depth supers filled with honey may
be used in place of full depth.

In most localities this is not safe
because of the danger of starvation
of the bees just before the flow.

If a second story is not used to
supply the bees with ample stores
for spring brood rearing, the next
best way is to save combs of sealed
honey and give these to the colonies
as needed during the spring. Each
colony should have the equivalent
of at least two full combs of honey
on hand as a reserve supply at all
times throughout tae build-up peri-
od. If combs of honey have not been




128

BURE COMBES
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saved for this purpose it is necessary
to feed the bees during the build-up
period uniess the colonies were un-
usuaily well supplied with stores
the previous fall or early nectar is
abundant. The syrup mey be given
in small amounts daily as in stimu-
lative feeding, or 10 to 15 pounds
may be given at one time if more
convenient.

It is important that bees in early
spring should have reserve stores of
pollen. These are almost as impor-
tant as combs of scaled stores. In
some localities where there is no na-
tural pollen in the hive the bees will
rush out in the eurly spring, go to
some barn searching for feeding
troughs in stables and help them-
selves to ground feed, for brood can
not be reared without something be-
sides mere honey or syrup. (See
Pollen, subhead Necessity of Pollen
for Brood Rearing.) Of course, af-
ter bees get natural pollen from the
fields during warm weather they
usually find an abundance for all
their needs.

Peak of Popuiation at Right Time

Sometimes the main honey flow
does not follow immediately after
the period of heavy brood rearing of
spring and these *“harvest hands”
may become consumers instead of
producers, but these strong colonies
can usually gather enough to live
on, being better able t0 gain a living
from minor sources of nectar than
weaker colonies, except during a

complete dearth of nectar. But af-
ter the colonies have built up to
great strength it is difficult to main-
tain their strength until a later hon-
ey flow on account of the reductions
in the amount of brood.

When the main honey flow comes
at the same time that the bees are
rearing the great horde of “bkarvest
hands” in the spring, as too often
happens in the case of weaker colo-
nies and in an early honey flow, a
full crop of honey can not be se-
cured, for the field force is then
small and the amount of brood to
feed is large. The only hope in such
cases is that the honey flow will
last long enough to permit the bees
to gather some surplus before it
closes, but the remedy is better win-
tering or adding a pound or more of
package bees early in the spring to
strengthen them. :

When there is a possibility of a
honey flow still carlier, at the be-
ginning of the heavy brood rearing
period of spring, as sometimes hap-
pens in the North when the maples
yield profusely, or in the citrus re-
gion when the bloom comes unusu-
ally early and the bees are late in
building up, brood rearing is great-
ly stimulated and but little honey is
;tored because of lack of ‘“harvest

an "- )

BULE COMB HONEY. — See
Com: 1loney. :

BURR COMBS. — See Thick-top,
Frames under the head of Frames. 7
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CAGES FOR BEES.—See Pack-
ege Bees.

CAGES FOR QUEENS.—See¢ In-
troducing.

CALIFORNIA BEEKEEPING. —
See Tropical Beekeeping.

CALORIES IN HONEY. — See
Honey, Calories in.

CAMPANTLLA.—It is an impor-
tant honey plant of western Cuba.
The honey is white and equal to al-
falfa or sweet clover.

CANDIED HONEY.—Sece Honey,
Granulation of.

CANDLES OF BEESWAX.Sce
Wax Candles.

CAMDY FOR BEES. — There is

_unlessmpans.whiehwﬂlgﬂrﬁ-

Euro it is
! Schoﬁ candy.
How to Make Candy

-+ It is made of a first quality ex-
mwdered ‘SUEar. ney is used
nhnuld be the best quality table ex-

. The candy should be

tracted hocey from an apiary where
there is no foulbrood, and if possible
from a locality where there has
never been any disease. The pow-
dered sugar must be cane or beet
with no starch. There are two kinds
of frosting sugar: cane with starch
and the other without. The latter
should be used. While starch in the
candy is not necessarily fatal to
gqueens, experience shows that
queens can be sent only short dis-
tances on a food containing it.

The honey (or invert sugar syrup)
if granulated, should be heated to a
temperature of 140 degrees to lique-
fy and allowed to cool to about 100
degrees. The pulverized suger
shouldt‘l:?hbe;tmedmalitﬁeat
a time a strong spoon or
stick, adding all t is possible for
the honey to absorb. When the stick
or spoon can not stir in any more,
some powdered sugar should be
spread on a molding board and the
mixture removed from the pan to

_-bekneadédthesameasordinnry

bread dough, adding sugar from
to time to prevent sticking,
be worked and
worked by some good strong arms
and hands until all t
been incorporated that possible
and yet not have it too stift nor too
soft and moist. The proportion
should be about twe pounds of in-
vert sugar or honey to five pounds
of powdered sugar. The kneading
should be kept up for at least half
an hour. H the candy has been han-
dled properly it should hold its shape
and not become sticky or run out of
the candy hole in a queen cage at
a temperature of 80 degrees. Sum-
mer temperature will seldom ex-
ceed this, and if the candy holds its
shape at this temperature it will do
so when it is colder. It may then be



130

set away in a closed tin pan and
used as a food to fill cages.?

During very moist hot weather it
may be necessary to knead in a lit-
tle more sugar just before filling the
cages.

During exceptionally hot sum-
mers it requires two pounds of in-
vert sugar or honey to six of pow-
dered sugar.

In the Bee World for 1934, page
91, Herr G. Sklenar offers some sug-
gestions on how 10 make a good can-
dy that will not become too soft nor
too hard that is worth reproducing
here. He wriies:

When as much sugar as the honey will
hketghasbeenlqneadedintait. the
ump should be put in a warm oven over
night, when it will be found to have run
down irto the dish. More sugar must be
worked in and again the lump must stay
in the aven over night. The process is re-
peated until one has a firm but plastic
mass. It is not ready yet, however, for
should the weather be very hot, it may

run and smother the bees. It should he
kept for at least a year before use.

Herr Sklenar puts three layeis of
candy in his cages, three-year candy
at the bottom, then two-year, and
then softer year-old candy on top.

One, two, and three-year-old can-
dy has not been tried in this country
although it is worth trying.

The holes for holding the candy in
queen cages should be lined with
paraffin or beeswax, and the tcp
covered with paraffined paper. The
object of this is to prevent the mois-
ture of the candy from evaporating
and being absorbed into the wood.
This absorption and evaporation
would make the bee feed dry and
hard. It should be kept slightly
moist and soft and not sticky to the
journey’s end. . .

Postal regulations in the United
States require of every gqueen breed-
er who sends queens by mail one of
two things: a certificate of inspec-

note that you make Good candy just
. Henry Alley used to make it—that
ly the same way, It is wasting a Iot
. I have made hundreds of pounds
over ten
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CANDY FOR BEES

tion from a duly authorizel bee in-
spector certifying that no bee dis-
ease has been discovered in the yard
in which the queens are reared, a
copy of this to go on every package;
or in the event that there is no hee
inspection law and consequently ng
inspector, the postal authorities re-
quire a statement, duly attested be-
fore a notary, that the honey of
which the candy was made has been
boiled 20 minutes in a closed vessel.

Experience shows that such boil-
ed honey does not make good queen
cage candy. The character of the
honey is so changed by boiling that
queens are apt to die on it in a short
time. The real intent of the regula-
tion, which is to prevent the dissem-
ination of bee disease, can be bhetter
subserved by using invert sugar in
place of honey. (See Invert Sugar.)

This is a syrup having equal pro-
portions of levulose and dextrose,
and in this one respect it is very
similar to honey, but, of course it
lacks the minerals and some of the
food elements of nature’s product.
However, because it has never been
in contact with the bees and there-
fore could contain no germs of dis-
ease, and because it is chemically so
nearly like honey, it can be used in
place of honey in making candy. As
there is so much foulbrood present
over the country, it is always safer
to give to bees a candy that contains
no honey.

Invert sugar syrup can usually be
obtained from any large candy mak-
er,

Ordinary invert sugar syrup runs
from 10% to 11 pounds per gallon.
In order to make a good queen cage
candy it is necessary to boil this in-
vert sugar unlil it is abeout the same
consistency as good thick honey—a
syrup running abouf 12 pounds or
over to the gallon. Unless the ex-
cess of water is driven off, the candy
is liable to get too moist, making
trouble afterwards. By boiling out
the excess of water one can make
almost as good a candy with the in-
vert sugar syrup as he can with hon-
ey, although for long distance work
a honey candy is better than candy
made from invert sugar syrup, as
will be shown nex..

For long distance shipments, and
for valuable queens, where proper
precautions are taken in securing a
honey that is free from disease, it is
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advisable 1o use a light-colored ex-
tracied honey of best quality in
making queen cage candy. This hon-
ey should come from a locality
where there has never been any
foulbrood, in order to be really safe.
A queen cage candy made with hon-
ey will hold its shape and consisten-
cy—a s5oft mealy condition-—longer
than a candy made from invert sug-
ar. It probably contains some food
elements also that are essential to
long shipments. For many years
the only queen cage candy known
was made from honey, but zs the
latter might convey bee disease to a
new locality, an invert sugar candy
is recommended for general ship-
ments, using honey only for long
distances and for valuable queens.

Hard Candy for Winter

Into a dish of hot water on the
stove is slowly poured granulated
sugar which should be stirred con-
stantly. The syrup should be very
thick and the sugar ail dissolved be-
fore boiling commences. If this pre-
caution is not observed some of the
undissolved suZzfer is likely to burn,
injuring the flavor of the candy and
almost surely causin; trouble with
the bees later. If one has a candy
thermometer, he should watch ihe
temperature and not let it go above
275 to 280 depgrees Fahrenheit. Tests
should frequently be made by drop-
ping a very little of the syrup into
cold water, about 50 to 55 degreer
P. Whaen the boiling has continued
long enough the drop of candy, hav-

been cooled in the water, should
- be hard and brittle when taken out,
but when placed in the mouth it
should soften slightly and become
tough®. When this time has arrived,
the syrup should immediately be
poured onto paraffined or waxed
paper on a table. The table should
be perfectly level and around the
outside of the paper should be plae-
ed wooden sticks one fourth inch
high to confine the syrup and pre-
vent it from running off. When the
candy is nearly hard it may be scor-
ed with a heavy knife so that it can
be broken up into right sized squares
. when hard,
! The color of the candy when cold

|, *Zander's test is good. Dip a small loop

of wire in bolling candy and hold@ it up.
i you can blow a bubble the candy
ready to come off the fire.—A. D. Betts
of the Bee World.
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should be about that of very lighu
amber honey. If it is darkened very
much it is scorched and unfit for the
bees. To prevent the scorching the
fire toward the last should be re-
duced so that the syrup will boil
slowly.

When the candy is first made it is
hard and glassy and perfectly trans-
parent, but after it stands for a little
time it becomes somewhat sticky
and crystalline. This is aii the bet-
ter so far as the bees are concetrned,
for they are enabled to take it more
easily.

The thin cakes of candy, being on-
iy one-fourth inch thick, may he
placed over the frames and under the
regular cover, and in this way a col-
ony may be saved that would other-
wise be lost. The feeding of syrup,
especially in the spring, is apt to
cause great excitement and possibly
robbing, and for this reason the can-
dy or loaf sugar is safer as it is tak-
en slowly. (See Sugar Feeding un-
der Feeding.)

Caution. -— Whoever makes the
candy should clearly understand
that if the mixture is scorched, even
the slightest, it will make unfit food
for spring or winter feeding. When
the syrup is cooked nearly enough
there is great danger of burning,
and it is then that the greatest care
should be exercised.

By adding a liitle whife flour or
rye meal to the sugar, in making the
candy above described, it will great-
ly increase the amount of brood, es-
pecially if there is a scarcity of na-
fural pollen in the hive, sald A. I
Root in the first edition of this book.
“But the labor of making,” says Mr.
Root, ““is very much more for it
must be boiled very slowly and siir.
red to prevent burning.”

The proportion he recommended
was “one-fourth part of flcur to
the sugar”, and probably soybean
flour that contains a higher amount
of protein than either of the flours
mentioned, would be better today.
l(Se& Pollen Substitutes under Pol-

en.)

CANE SUGAR.—This is the com-
mon name applied {o the sugar su-
crose. Sucrose is made from the
sugar cane and also from the sugar
beet. Chemically, and for all pur-
poses of canning and cooking, they
are the same. Sucrose ig found in
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pure honey in amounts up to 8 per-
cent. OQaly in a very foew cases has
pure honey deen found which show-
ed the higher figures. The standards
for pure honey allow 8 percent to be
present. New honey generally con-
tains more sucrose than old honey.
There are present in honey before
heating some enzymes (unorganized
ferments, which have the power to
invert the sucrose. Hence on aging,
if heat has not been applied to kill
this action, the percent of sucrose
decreases. Sucrose on hydrolysis or
inversion form equal parts of dex-
trose and levulose, these latter be-
ing the predominant sugars of hon-
ey. (See Sugar, Invert Sugar, and
Honey.)

CANS.—Years ago honey in bulk
form was shipped mainly in barrels
and kegs, but such wooden receptacles
are inclined to leak and cause trouble
between shipper and consignee. When
second-hand wood containers were used,
a taint or unplcasant flavor would be
given to the honey. For these reasons,
tin cans, usually the five gallon square
can, are now generally used for small
shipments of wholesale or bakery honey.

Sixty pound plastic pails with snap
seal lids are becoming quite popular
with many honey producers who have
a small operation not requiring 55 gal-
lon drums. Some states have health
laws that stipulate where food con-
tainers are reused it must be possible
to visually inspect all inside surfaces for
dirt, rust, etc. This is possible in the
60 pound pail since the entire top comes
off. The 60 pourd can cap opening is
small and the upper surfaces and seams
cannot be seen withomt a mirror and a
bright light. The pails also do not rust,
are easy to clean, nest in storage and
make handy beeswax molds. Because
the pail is tapered granulated honey
‘will come out without being heated.

Most bulk honey is now handled in
55 gallon drums which hold about
650 pounds of honey and have a re-
movable top sealed with a round cloth
gasket. Obviously substantial hand
trucks and/or hoists are needed to
handle these heavy loads. If the drums
are stacked one on top of the other, a
specially equipped lift truck is needed.

Large quantities of bulk honey are al-
so being handled by 20,000 gallon tank

CANS

o)

A comfortable grip for moving heavy
S-gallon cans.

trucks and railroad tank cars. Raiph
Stone of Billings, Montana stores bulk
honey in a 3% million pound honey
tank and two others hold 90,000 pounds
each. These tanks have special equip-
ment on the inside to prevent the honey
from granulating. The honey is trans-
ferred from one tank to the other with
compressed air, pressurizing one tank
to make the honey flow to the cther.

A Handy Grip to Lift Square Cans

Any one with hands not used to
hard labor will find the little wire
bails in the top of a 60-pound square
can filled with honey hard on the
relatively soft palm of his hand.
These slim wires almost cut through
the skin, making the lifting painful.

A short piece of an old broom han-
dle with a slit eut half through lon-
gitudinally on the one side can slip
over the bail and make a grip that
will be very comfortable.

Five-gallon square cans are used
universally for syrup and liquids
of all kinds because this form of
container is safe and cheap. The
fact that they can be obtained on
short notice from suppliers locat-
ed all over the United States makes
them quickly available.

Honey is sometimes shipped in
five and ten-pound round pails and
square gallon cans in car lois. But
all such containers should be boxedi-
not more than a dozen cans to the:
box. These smaller packages will
go through to destination in good
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Sixty-pound plastic pail with snap seal top.

order and are immediately availa-
ble for retail sales. As a rule, all
honey put up in tin pails will gran-
ulate. It is highly necessary to put
on the label instructions for lique-
tying. Honey is shipped in these
smaller containers in small lots
whenever there is a retail trade at
destination that asks for them. Hon-
ey iz s0ld in tin pails of five and ten
pound, as well as gallon sizes, in
Canada because the trade is edu-
cated to granulated boney.

New Square Cans versus Used Cans

Sometimes used square cans, es-
pecially if they have been used for
the shipment of honey for a short
distance, can be used over again.
The er is that, weakened by the
strain banging and slamming in
the first shipment, they may leak in
the second. Sometimes these used
cans are on the inside. While
the rust itself does no great harm,
it is objectionable to the trade, es-
.pecially if there is rust on the out-
‘gide of the can.

Sixty-pound square can
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Honey i used cans sells at a halt
cent or a cent less the same
honey in new cans. The difference
in cost between the used cans and
the new cans is so little that the bee-
keeper can not afford to be penny-
wise and pound-foolishk in the selec-
tion of his containers.

Used containers can, however, be
used in a very limited way for the
storage of honey in the honey house.

How to Convert Used Square Cans
into Openr Cans

There are two or three ways for
accomplhhmg this, but perhaps the
simplest ic to take s common hive
tool, cold chisel, or & can opener,
and cut out the top of an ordinary
square can. Afiler the top is cut
out, the sharp edges shouid be fold-
ed down so there will be no sharp
cutting edge. A wire bail can be at-
tached to make a honey pail.

CARNIOLANS. — See Kaces nf
Bees.

CARPENTER BEES. — See Xylo-
copa.

CATSCLAW {Acacia).—Also call-
ed Paradise Flower, Devil's Claws,
Thorny Chaparral.

Catsclaw is a common term to de-
scribe any of the various species of
fcacia from which the bees secure
nectar or pollien,

Long-flowered Catsclaw, or Para-
dise Flower (Acacia Greggii, A.
Gray) is the most widespread and
best nectar producer of the genus.
In south central Texas it is a shrub
up to four feet high, very thcrny,
and a prolific bloomer, It flowers
from the last of March to the first
of May. It is found on light or grav-
el soils. In west Texas the same
plant becomes a tree up to four
inches in diamef. r and 20 feet high.
In the Big Bend country it is the
chief honey plcnt as it also is in the
famed Toyah Valley section of the
upper Pecos River.

Tree Catsclaw (Acacia Wrightll
Benth., This Catsclaw occurs in the
river valleys of southwest Texas. It
grows to a diameter of 30 inckes and
a height of 40 feet. During opti-
mum Yyears it produces immense
amounts of nectar. It comes into
bloom as the long-flowered cats-

claw and guajillo are going out of
bloom, thus supplemen and pro-
longing the guajillo-ca w honey

flow from southwest Texas.
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The Mountain Catsclaw, Double-
thorned Catsclaw, and Prairie Cats-
claw are very similar to the long-
Aowered variety but are very dif-
ferent if examined. These species
occur in gquantity aleng with the two
major species and add much to the
tf:latsclaw or guajillo-catsclaw honey

ow.

The honey from catsclaw is light
amber, of good flavor, and body. It
is one of the chief honeys, either
pure or in combination, that is pro-
duced in Texas. Catsclaw, due ‘to
its tenacious hold on life and soil,
il pretective armament of wicked
thorns permit this plant to exist in
spite of heavy pasturage or cultiva-
tion. In many places it has persist-
ed through long periods of culfiva-
tion and now has repossessed aban-
doned farms.

CAUCASIANS. — See Races of
Bees.

CELLAR WINTLCRING. —
Wintering in Cellars.

CELLS, QUEEN. — Sce Queens
and Queen Rearing.

CELLS. SIZE OF IN HONEY-
COMB.—If the average beekeeper
were asked how many cells, worker
and drone comb, there were to the
linear inch, he would undoubtedly
answer five and four, respectively.
Indeed, some text books on bees car-
ry that ratio. Approximately it is
correct, but not correct enough for
the bees, particularly the queen. The
dimensions must be ®xact or there
is a protest. In 1876 when A. I.
Root, the original author of this
book, built his first roll comb foun-
dation mill, he had the die faces cut
for five worker cells to the inch.
While the bees built beautiful combs
from this foundation, and the queen
laid in the cells, yet, if given a
chanece they appeared to er their
own natural comb not built from
comb foundation. Suspecting the
reason, Mr. Root then began meas-

See

CELLS, SIZE OF IN HONEYCOMB

uring up many pieces of natural
comb when he discovered tha: the
initial cells, five to the inch, from
his first machine were slightly too
small. The result of his rm.asure-
ments of natural comb showed
slightly over 19 worker cells to four
inches linear measure, or 4.83 cells
to one inch.

In later years, H. H. Root, about
to begin work on a new foundation
mill, confirmed the measurements
of his father, namely, 19% cells to
four inches linear measure (4.83
cells to one inch), taken across the
vertical cell walls. Measurements
taken in the two diagonal directions
downward between parzllel walls
were slightly more, if anything,. This
would make from 825 to 850 ceils to
the square decimeter, including both
sides of the comb. The drone size
would be 496, 'The reader is re-
quested to remember these figures
for that which is to follow further
on.

When A. I. Root made a comb
foundation with the same dimen-
sions as the bees make—4.83 instead
of 5 cells to the inch—he found that
the bees and queen acrepted the new
foundation, and this has been the
judgment of the bees and beekeep-
ers for the last 65 years. To put the
matter another way, 5 cells to the
inch, 20 cells to the four inches is
too small, while 1915 cells to four
horizontal inches is just right. This
has been the standard, apparently,
for the best makers of brood founda-
tion in the United States for the last
70 years.

Will Larger Cells Develop
a Larger Bee?

Taking 825 to 850* cells to the
square decimeter as standard, in-

*In the Bee World for 1937, e 43,

Marald}, 799 and 054: Reaumur, 832; Klu-
gel, 83%; Castellon, 763, 828. Two hundred
vears ago when there was no foundation,
the size of natural worker comb was 830
cealls to the square decimeter, according to
A. D. Betts. The author's figures of 825 to
830 are not far wrong.

1 2345678 9PINRVBAEABKNIRNDD

< 4 INCHES
In most waorker comb ‘here ars 1914 ceolls in four Inches
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cluding botk sides, Ursmar Baudoux,
a Belgian, in 1893 conceived the idea
that cells larger than 850 to the
sguare decimeier would or could de-
velop correspondingly larger bees
with a longer tongue reach — and
why not? He began testing founda-
tions by stretching from 750, 740,
730 to as low as 700 cells to tre
square decimeier. By 1896 he ap-
parently proved his thecry so that
a comb foundation manufacturer
built a mill with enlarged cell bases.
The result of the tests by Baudoux
seemed to show not only larger bees,
but a longer tongue reach and larg-
er wings. He also believed that the
hlargter bee would develop more body
eat.

In the Bee World for 1934, page
3, January issue, Baudoux gives an
elaborate set of figures of cell sizes
with the corresponding sizes of the
workers along with other sizes of
the wings and length of tongue in
decimeters. We are reproducing he-
low the table which speaks for itself.

It will be noted that the tongue
length bears a constant ratio to the
size of the cells. The question has
been very properly raised whether
the tongue reach bears the same ra-
tio. (See Tongue Measurements of
the Honeybee.)

Apparently without the knowl-
edge of what Baudoux was doing, a
Frenchman, Mr. Pinchot, was test-
fng out a larger cell foundation of
736 cells to the square decimeter.
His results showed likewise a larger
bee. He claimed that these bees
gathered one third more honey.

In the same way a Russian work-
er claimed a larger bee from larger
cells and he believed these bees
would procure larger crops of hon-
ey,

Again, H. Gontarski, in the Bee
World for 1935, page 81, finds that
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the greatest percentage of increase
in size of workers occurs when the
cells are 574 mm. in diameter,
which is equivalent to 700 cells per
square decimeter. “He points out,”
says the Bee World, ‘“that the vari-
ation in size of individual bees in a
colony is partly due to phaenotypic
variation due to the cell size and
partly to differences calied forth by
the quality and guantity of food;
differences, in fact, that are similar
to but less than those which cause a
worker larva to become a queen
when suitably fed and nursed.” He
believed further “that the influence
of the cell is mainly exerted indi-
rectly by providing more room for
focd; but does not deny a possible
direct influence as well, due to more
room for growth”.

The evidence thus far presented
seems to indicate that a larger cell
is only one factor for furnishing
Targer bees. Some late work, how-
ever, seems to show that even if
larger cells furnish larger bees, there
are other factors necessary to bring
about any increase in the size of

Work Done Under Dr. Park of
Iowa State College.

Under the direction of Dr. O. W.
Park of lowa State College, the
problem was attacked in 1930 by
Roy A. Grout, then Research Assist-
ant in Apicuiture at that institution.
Results of this work are reported in
Research Bulletin No. 218 of Jowa
Agricultural Experimental Station.
The following excerpts explain:

The data presented show conclusively
iMat gize of brood cell is a factor in deker-
miz. e the size of the adult worker bee
aud .hat significantly larger bees are ob-
tained through the use of artificial foun-
dation having enlarged csll bases.

Dimensfions of wortkers and of their cells

Wing
length
Fore Hind

%

Span

i

5|28 |8 2
HE LR

148

4312
4.152
4.00

3.856
3.320
3.592
3472
3.360

10.500 | 7.53%0
10.106 | 7.218
9.721 {6,950
$.175 | 6.696
95.037 | 6.455
8.718 | 6.227
3.41816.013
8.137| 3.812
7.875 | 5.623

24.000
23.100
22242
2}.423
l!.ggl
19.242

2.250

47.18
41.95
37.40
33.4¢
25.90
26.a3
24.20

2190
15.99

23.49
2390
22.80
2220
n

A0
2149
2100
20.80

5.960
§.750
5.555
5375

18.00
1549
14.82
14.28
13.1%
13.28
12.82

12.49 | 4.803

12.08 | 4700 | 20.20

All dimensions are in millimeters and weight in milligrams.—From Bee World.
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We cannot agree with Baudoux either In
the magnitude of the results he obtained
or the consistency of them. While Bau-
doux records an increaze of from 11.9 per-
cent to 25 percent in tongue reach as the
size of brood cells increase from 850 cells
per square decimeter to 700 cells ner
square decimeter, we are able to record
increases of only 207 percent, 151 per-
cent, and 1.40 percent in length of pro-
boscis for colonies 25 21, and 18 respec-
tively.

Our dats from colony 25 substantintes
those of Michailev which shows that an
increase in the size of hrood cells is ac-
companied by a corresponding increase in
the weight, length of right forewing, width
of right forewing. sum of widths of third
and fourth tergitez and length of probos-
cis. Colonies 18 and 21 yielded semewhat
conflicting results.

Whether the increases in the measure~
ments of the worker bees recorded in
these data are significantly r:lated to Lon-
ey production has not yet been proved.

It is apparent, however -:at the size of
broad cells alone is not ficient to pro-
duce a much larger wor.  bee. It is rea-
sonahle to state that - :ion and bieed-
ing of bees plus the > cation of extrin-
sic factors such as 2 of brood cells
should accomplish - “=d results in that
direction and that with selection and
breeding for a larger bee, a larger brood
cell may be a necessary factor.

It is of interest to mention that difficul-
ties were encountered in getting the queens
to oviposit worker eggs In the enlarged
cell: when all three sizes were 1n the same
hive at the same time. This was particu-
Iarly true in the case of Cell C.* While
the worksr bees apparently recognized no
difference In constructing the three sides
of cells, the queen bees showed a prefer-
ence {or the normal-sized cells.

Qu-ens and Bees Prefer Normal
Size of Cells,

. 1. Root, in the early seventies,
= later M. T. Pritchard and H. H.
* i, tried out various sized cells in
jeyecomb. Clearly #{ was shown
¢ when the worker cells are too
—.all—five to the linear inch—bees
and the queen, when given a choice,
preferred the larger cells—4.83 to
the linear inch. Conversely, when
the cells are too large there are dii-
ficulties that counter - balance the
good.
The bees, and particularly the
green, if given their choice will se-
lect the normal-sized cells, or 825 to

700 cells per square decimeter.

IN HONEYCOMB

850 cells to the square decimeter. It
is well to note, too, that it is by no
means proved that larger bees will
produce a correspondingly larger
amount of honey. We must not be
misled by enthusiasts not trained in
scientific research work. Too much
may be taken for granted. As Gae-
sar of old said, *“Most people are in-
ciined to believe what they want to
believe.” Again, when cells are
larger than normal and the conli-
tions are right-—that is, when the
queen has the urge to lay drone eggs
in tha absence of an adequate sup-
ply of full-sized drone cells — the
gqueen may and often does lay drone
eggs in cells intermediate in size
between normal worker and normal
drone cells. Here is an eccnomic
waste.

Finally, abnormally large worker
bees, according to Cheshire, would
be out of tune or harmony with
mast of the plant life. Each flower
that depends on insects has its own
insect pollinator. Many and most
honey-bearing flora are just right
for normal honey bees. On the oth-
er hand, bumblebees, the right size
for red clover, are too hig and clum-
sy for the ordinary clovers. They
are slow of flight, too big to get into
most blossoms, and what is more,
cannot match normal honey bees in
honey-gathering qualities. On this
point Cheshire has this to say in
Volume 2 of “Bees and Beekeeping,”
pages 317 and 318:

The economics of the question must not
be overlooked. In gathering from eclover
it has been shown that ahout 1/350th grain
is secured at each visit. Let us imagine
that our bee is enlarged twice, by which
its weight has grown eight-fold. As it
flies, carrying its large bedy from clover
bloom to clover bloom, an amount of wear
and tear Is involved which Iz eight times
as great as that accompanying similar
movements in the normal bee. This wear
and tear iz replaced by food—of course,
proportionately augmented, which has to
be deducted from the 1/350th grain secur-
ed. The net increase to the sitock is there-
fore less at each visit, in the case of the
large bee, than in the case of the normsl
one., The former, however, has the advan-
tage of being able to decrease ita return
visits to the hive tp unload because its
honey sac is larger, but this iz the only
gain, and it is more than counter-balanced
by the fact that with normal bees eight
independent gatherers would be at work
simultanegusly for only the same wear and
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fancy for which it would be even difficuit
o find an excuse.

Lluin”tun cited. See Ber World for 1933,
World for 1935, 81, mg; for

a e 4.
for %. page

ln.
ulletin No. 128 by Roy A.

Ressarch B
Cheshire v%‘xfﬁ“ﬁa 2, page 317 and 318
Cheshire, Volume 1. page 176. an )

CENSUS REPFPORYS ON BEES
AND HONEY.——Sce Statistics.

CHALKBROOD.—-Chalkbrood is a
fungus disease that affects the brood.
It 18 caused by an organism called

. Ascosphaera apis. The disease is usual-

ly not considered serious although it

can be very damaging under certain
- circumstances especially in the spring

or during wet summers. Weak colonies,

o poor foraging conditions, and wet

weather seem to be favorable conditions

| . for chalkbrood. It has also been sug-
- gested that the spread of chalkk<ood
~ has been caused

y the use of antibi-

- . otics which upsets the balance of the

- ¢ intestinal flora of bees and thus allows

the fungus to grow. There is a sound
-precedent for this thinking as this type
of situation has been well documented
in the use of certain antibiotics in the
treatment of human diseases,
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Chalkbrood has been prevalent in
Europe for many years. It was first
reported in the United States by Baker
and Torchio in 1968. Later reports
then began to filier in revealing its
presence in many of the states, and
Canada. At the present time the bee-
keeping industry is expressing consider-
able anxiety over the role that chalk-
brood is playing in their operations, A
significant amount of research for the
control of this dis=nse has been initiated
by both the Uniwd States Department
of Agriculture and a number of the
states.

Chalkbrood infectivity seems low,
but the spores are quite resistant and
have been reported to be able to infect
bees after 15 years.

Honeybee larvae are most susceptible °
to chalkbrood if they ingest the spores
at three to four days of age and are
chilled two days later when they have
been sealed in their cells. Because the
chilied brood are the ones most affect-
ed it shows up more in the peripheral
brood. After ingestion the spores ger-
minate in the hind end of the larval
gut and the mycelium of ithe fungus
begins to grow, eventually breaking out
of the hind end of the body of the
larva, At first the dead larvae are cover-
ed with the fluffy white growth of this
mycelizc and are swollen to the size of
the cell. Later the dead larvae will dry
into a hard, shrunken, chalk-like mum-
my, usually white in color, hence the
name chalkbrood. However, sometimes
fruiting bodies containing spores are
formed by the fungus. In this case the
mummies will be dark gray or black.
Many of the cells in heavily infected
colonies will remain sealed and so the
mummies will rattle if the comb is
shaken. Most of the Jarvae will die in
the upright stage.

The spread of chalkbrood has been
attributed to contaminated equipiment,
contaminated honey or soil, carrier
bees such as drifting bees and the bee-
keeper himself. This should be a fruit-
ful area of research,

Treatment and Control of Chalkbrood

In many instances chalkbrood has
not been considered serious enough to
justify formal treatment. The aduit
bees usually remove the dead brood and
the disease disappears without any
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effort on the part of the beeckeeper.
Destruction of contaminated combs has
been recommended in severe cases.
Fumigation of combs, after removing
the mummies has also been recommend-
ed. Requeening has also been suggested
whenever the stock has shown signs of
being unusually susceptible. Some pre-
ventive measures have been suggested
as effective such as adequaté ventila-
tion to prevent moisture accumulation.
This can be accomplished by giving the
hives top openings, enlarged ‘entrances
and avoiding long gruss. Badly affected
colonies can be strengthened by adding
young adult bees or brood and by feed-
Ing extra sugar syrup.

A number of chemicals have been
tested for their effect upon chalkbrood.
The following gave promising results:
2% thymol solution sprayed om con-
taminated combs; 4% “‘Fesia-Form™
(formaldehyde base) sprayed on hrood
combs, hive bodies and bottom boards;
and -orbic acid and sodium propionate
fed to colonies in pollen-sugar patties.
This last method, developed by Taber,
appears particularly promising. Seven
days after treatment was started with
heavily infected colonies the disease had
disappeared. Unfortunately at the pres-
ent time no chemotherapeutic agent has
been registered for the treatment or
control of chalkbrood in the United
States.

CHUNK HONEY.—See Bulk Comb
Honey, under head of Comb Honey.

CLARIFYING HONEY.
ey, Filtration of.

See Hon-

CLIPPING.—See Queens,

CLOVER (Family Leguminosae).—
In this discussion under the title
clover, only the species of the genus
Trifolium will be considered. Included
are: red clover (Trifolium pratense),
white clover (Trifolium repens), alsike
clover (Trifolimmm hybridum), crimson
clover (Trifolium incamatum) plus sev-
eral other species that are not consider-
ed major sources of nectar due to their
relative scurcity or for other reasons.

The clovers must be considered one
of, if not the major source of fine
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table grade honey in the world. The
clover region is concentrated in the
temperate climate in zones of latitude
where the average mid-season tempera-
tures favor nectar secretion. The
optimum normal temperature for nectar
secretion from the clovers is about 70°
F. or less.

The clovers contribute mightily to
comimercial beekeeping. Large areas of
the upper mid-western United States
formerly supported vast stands of sweet
clover but with the advent of mecha-
nized farming and an increasing need
of land to place under cultivation the
sweet clover was replaced by the cereal
grains, soybeans and alfalfa. Sweet

Beex gathering nectar from white clover

clover remains an important honey
source where it continues to flourish
ax an adventitious plant. Weed controls
with chemicals have made deep inroads
on such former preserves as railroad
right-of-ways, roadsides and unculti-
vated agricultural jand. A Department




CLOVER

of Agriculture census reveals that the
clovers are remaining fairly stable in
acreage as a hay forage crop. Extensive
use of red clover in soil maintenance
promises some forage tor bees if a
second bloom period is allowed to
mature in late summer, Large acreages
of clover uarticularly alsike grown for
hay and white ¢’over, grown in perma-
nent pasture have been replaced by
alfalfa. Alfalfa is a harvestable legume
suitable for field chopping as silage,
drying. or for pasture. Alfalia has the
“advantage over the true clovers of hav-
ing potentially more nutrients per acre
due to higher vield obtained from three
or even as many as four cuttings per
scason. The biennial clovers remain
important as soil improvement crops
as they can easily be seeded with a
companion grain crop, the grain har-
vested and the clover seedlings left to
mature the following year. Disease
control in the clovers is not usually a
major problem although over-grazing
can ruin a young stand. Neglect of a
stand of clover seedlings by not provid-
ing soil conditions up to nutritional
and alkalinity standards will soon doom
a promising stand of clover to failure
before a full stand or full growth is
reached. Drought has the same effect
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as the smaller clovers do not have the
deep root systems of alfalfa or sweei
clover.

The various red clovers, including
the bienniar medium red and mammoth
and the annual hubam, have specific
planting and growth requirements as
well as certain general characteristics
that may make one more suitable than
the other when planted for either hay,
pasturing or for plowing down as green
manure. Local conditions of soil and
climate will certainly affect the choice.
The beekeeper is at the mercy of this
selection as a stand of medium red
ctover destined to be plowed down is
not usuvally allowed to mature through
the fuil bloom stage. Pasturing reduces
the nectar potential as does cutting at
the early bloom stage for hay or silage.

White clover exhibits a versatility
which makes it particularly suited to
permanent pastures. If soil and grow-
ing conditions are such that white
clover seed will germinate and compe-
tition from the grasses and weeds does
not kill the seedlings, white clover will
rapidly become established. No better
bee pasture is available anywhere than
fields lush with a heavy stand of whie
clover. Pasture rejuvenation by fertili-
zation, liming and weed control is
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sometimes sufficient to establish a fine
stand of white clover without having
to sow seed. The seeds of white clover
have an unusuaily long life span when
preserved in the soil.

The clovers are superior soil-building
crops, ¢specially for replenishing nitro-
gen. Free atmospheric nitrogen is not
_available to plants but the legumes,
including the clovers, are able to reduce
free gaseous nitrogen obtained from the
coil air by a process known as nitrogen
fixation. No other green plants can do
this. Specialized bacteria that live in
swellings called nodul . or tubercles on
the roots of the legumes are responsible
for the conversion. Under normal con-
ditions amrr: .nia is formed during the
process of nitrogen fixation and used
by the plant. Both the legume and the
bacteria benefit from the relationship
which is called mutalism or mutulistic
symbiosis. In addition to direct benefit
to the soil by growing lepumes other
associated and succeeding crops benefit,
Grasses grown with legumes produced
better forage. Often the crops following
the clover benefit for several years.

The Clover Region
In general, the northeastern states,
the Great Lakes states and the upper
Mid-west are considered the primary
clover regions. Roughly, the areas cov-

CLOVER

ered by the last glacial ice sheets favor
clover. The best clover sites are those
soils which have been formerly covered
by glacial lakes and those soils which
have been formed from rlacial action
upon limestone or rock containing
limestone. The deposition of sedimen-
tary materizi on the bottoms of early
inland seas formed sedimentary rock
such as limestone. The settling of
marine residue to the bottom and the
chemical precipitation in the warm in-
land seas formed deposits containing
a high percent of calcium carbonate.
These deposits hardened into limestone.
Later land upheavals, giacial planing
and grinding action creat:d soils which
contained enough of the calcium car-
bonate or pulverized limestone rock to
raise the alkalinity of the soil to where
its level favors the clovers. Other regions
which grow clovers include agriculturai
Canada where climate, rainfall and long
days of high solar intensity favor heavy
nectar secretion from vigorous stands
of clover.

Variations in the frequency of the
occurrence of the clovers is common
within the general borders of the clover
region which is from New England to
Minnesota in the west and from the
agricultural belts of the Canadian prov-
inces in the north to a southern bound-

Map of clover region showing boundary of area covered by last glacier. The limestone-derived
soils north of the dark line favor the growth of the clovers.—From USDA Farmers Bullstin #1218,
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ary near the Ohior River. Poorly-drained
sotls anl those derived from the weath-
ering of shale and sandstone seldom
receive adequate treatment to render
them suitable for growing clover.
Clovers adaptable to conditions which
are considered marginal for growing
legumes are alsike clover, the closely
related bird's-foot tiefoil. sweet clover
and to a limited extent the red clovers.
Topogruphy limits the use of clovers to
grazing in some of the eastern states.

The advantages and disadvantages of
the various clovers varies, depending
upon whether viewed from the stand-
point of the grower or the beekeeper.
Perhaps more has been written about
the clovers than any other honey piant
but they still remain an enigma for the
beekeeper who counts upon a steady
yearly honey flow from this source for
his principal honey crop.

The mlationship between conditions favorable

for growing clover, topography and soils is

illustrated by the map of Ohin. The glaciated

northwest two-thirds of the state is favorable

for clover. The unglaciated southsastern por-
tion is unfavorable.
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Alsike clover (Trifolium hybridum)
is a perennial but is usually treated in
the crop rotation as a biennial. Seeding
is in the early spring, usually with a
companion grain crop and very often
in a mixed seeding with timothy or one
of the other grasses. Alsike clover will
grow in wet heavy soils, is tolerant of
lower soil acidity than is red clover but
liming to raise soil pH produces better
stands. Alsike clover does not do well
under hot dry conditions.

Alsike growth the first seeding year
gives a dense stand of four-to six-inch
ceedlings when four or five pounds of
seed per acre is used with a mixed seed-
ing of timothy and red clover. After
one cutting is taken the second year
the alsike plants die out. Some of the
best nectar flows from the clovers came
from alsike due to the late cutting for
hay after reaching the middle or late
bloom stage. The honey is one of the
very best, preferred by peopie accus-
tomed to mild, light honeys. The nectar
flow is intense, a strong colony often
fitlling a deep super in a matter of days.

Changing ideas in forage crop pref-
erences has bypassed ailstke clover in
favor of other clovers, including alfalfa,
which is claimed to give higher nutricnt
yield per acre. In its northern range
where land and climate conditions make
alsike the most likely to succeed of the
clovers, hay and seed production means
bountiful harvests for the beckeeper.
Growth habits of alsike differ from
red clover in that the blossoms are not
borne at the tips of stems but rather on
flower-bearing branches that grow out
of the leaf axil. The younge<t flowers
are at the top of the plant, :he older
ones lower down. The florets are easily
accessible t0 honeybees who can siphon
out the nectar without difficulty.

McGregor (1976) lists a number of
references stating that honeybees do
from 85 to 95% of the pollination of
alsike clover when seed is harvested.
Each floret of the flower head will
produce two or three seeds, some heads
containing up to 100 or more seeds.
The individual florets of the flower
head are incompatible so they must be
cross pollinated by insects carrying
pollen from a flower head on another
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Alsike clover

plant. Most of the alsike seed is pro-
duced in Canada.

Crimson Clover

Crimson clover (Trifolium incamat-
vpm) is widely grown as a winter annual
in the South. Under favorable moisture
conditions crimson clover seedlings
make rapid growth which continues
through the winter, the amount depend-
ing upon the temperature. Seedlings
grow at lower temperatures than most
other legumes but will winter kill when
grown in the North. Flower stems
develop in the spring from the crown
formed the previous fall. The bright,

crimson florets form a long pointed
flower head. Seed set is heavy with
nearly all the pollination being done
by honeybees according to McGregor
(1976).

Crimson clover is a very important
winter annual legume in the southern
United States. It is used for winter and
spring grazing. When reseeding varie-
ties are permitted to reseed naturally a
new stand begins anew each fall. At
maturity the parent plant dies. The
seed shatters readily.

Crimson clover is rated high as -a
honey plant in the South, producing an




Crirvison clover
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excellent grade of honey. Each flower
head has from 65 to 125 florets per
head which are easily tripped by honey-
bees. Pollen is gathered from this clover
in large gquantities.

Hop Clover

Hop clover (Trifolium agarium) is an
annual or biennial with bright yellow
blossoms. Low growing, it rarely grows

above six to eight inches. Hop clover,

occurs in some pastures and on waste
land as a volunteer.
included in seed mixtures when planting
roadsides for ground cover. Honeybees
are sometimes seen on hop clover when
stands are sufficiently concentrated to
be an attraction to foraging honeybees.

Red Clover

Qf the red clovers (Trifoliom pra-
tense) medium red is perhaps .he most
widely grown of the true red clovers
being used primarily for hay and as a
green manure crop which, when plowed
tnder, enriches the soil. Red clover
and grass mixtures are adaptable to a
variety of soil and growing conditions.
Red clover sown with alfalfa and timo-
thy, brome grass or orchard grass may
be seeded with winter wheat in fielis
where aifalfa alone may not do wel]

It is sometimes -
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because of poor drainage or soil aciuity.
Sown with one of the grasses a: the
rate of eight pounds of red clover with
four to six pounds of grass seed the red
clover-grass mixed seeding will give a
stand ot grass with little or no clover
after the first harvest. For the beekeep-
er pure stands of red clover left for
zeed harvest after the first cuttin; of
hay usually proves to be the best snpor-
tunity for a late summer honey haives:
and pollen source.

Medium red clover, though a peren-
nial acts like a biennial under the usual
farm conditions, dying out after the last
cutting of the second year. The clover
root borer and root ros Kill many
plants after mid-seasoir or the hay
harvest year. Winter Wi takes a toll
of the remaining piaots during the
second winter, Kod  clover plants
attain their maximum height of 18 to
34 inches the second year of growth
and the flower heads appear during
laiz May or early June in the latitude
of the Great Lakes States. Each flower
h:xd is made up of numerous pale
<ameon florets which open over a six
to eight day period and remain accessi-
ble.to pollinators for two to four days
during which cross pollination must




Peavine, or mammoth red clover, enlarged—Photo by- Lavell,
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Red clover field blooming after the first cutting for hay, This is the best bloom period for bees.

take place if there is to be a set of seed.
In the absence of bumblebees. whicn
appear to be the natural poliination
agent of red clover, honeybees achieve
remarkably good pollination results,
though the medium tongue length of
the honeybee (approximately six mum.)}
is a handicap in reaching the compara-
tively deep nectar pockets at the bot-
toms of the florets. It is generally
accepted as fact that the nectar is more
accessible to  honeybees during  the
second bloom period, apparently due to
a shorter corolla tube. Nectar is se-
creted at the base of the corolla tube.
When conditions exist that stimulate
nectar secretion in red clover the nectar
levet will rise in the base of the corolla
allowing the honeybee to gather the
nectar. One of the effects ot moisture-
short conditions is an abnormally shal-
low corolla tube and this too allows
honeybees to tap the nectar reservoir.
The honeybee is an excellent pollinator
of red clover as the staminate column
with its 10 stamens and the pistil extend
out nearly to the opening of the corolla
tube aliowing easy accessibility to the
pollen gathering bee. Field bees can be
observed returning to the hive with a
liberal dusting of light-colored polien

over the head and the thorax when they
are working in the red clover. As
poilination proceeds. the heads of the
clover turn brown. The production of
red clover seed is directly proportional
to pollinator activity according 1o
McGregor (1976). One researcher,
chowed :hat only 63 pounds of seed per
acre was harvested when local bees
were depended upon for pollination
while 306 pounds per acre were obtain-
ed by using two colonies of honeybees
per acre. Strong colonies of bees do a
much better joh of poilination than
colonies  with fewer bees. In large
acreages of red clover there is a more
unilorm seed set when poilinating hives
of bees are spaced evenly throughout
the fiekl rather than bunched at a single
focation at the perimeter of the field.
Red clover grows in soils with pH
values below those necessarv for satis-
factory growth of aifalfa and sweet
clover. It is easier to establish, particu-
larly when spring seeded in winter
wheat or other grain. Red clover does
well when established with timothy.
brome grass or orchard grass as a seed-
ing mixture. The usual proportions
when using the clover-grass seeding mix-
ture is eight pounds of red clover and
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from four to six pounds of grass seed
per acre. Inoculate the red clover seed
befure sowing if this hasn’t already been
done by the seed processor. Red clover
requires an inoculator specifically
grown for this species of clover as the
bacteria introduced in the culture medi-
um used for inoculating red clover is
somewhat different than the nodular
bacteria growing on the roots of the
other clovers. The best stands of red
clover result from spring seedings made
without small grain companion crops.
The competition from the growing grain
is often too much for the seedling
clover. Good soil preparation and weed
control using tillage implements and
herbicides along with liming and ferti-
lizing will give much better stands of
the legumes when seeding without a

Sumbiebas on red clover.

competing grain crop. A mixed stand
of red clover and grass will give protec-
tion to the scedling legumes without
undue competition. Red clover is better
adapted to seading into winter wheat
as it is not bothered as much by the
competition. Sow the seed by broad-
casting as early in the spring as possible,
preferably while the ground is *“honey-
combed”. Thawing on the soil surface
. covers the seed. Many new seedlings

are Jamaged during the first summer
by shading and by competition with
other plants for moisture and nutrients.
It may be necessary to remove com-
panion grain crops before they mature
but usually the grain is harvested at
maturity. The remaining grain stubble
may have to be clipped and removed if
it is so heavy that it threatens to smoth-
er the clover seedlings. The stubble may
be clipped fairly close without harming
the clover scedlings. Mammoth red
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clover differs from medium red in that
it is later maturing and will usually
stand only one cutting per season.

Honey from red clover is usually
light to medium amber but with an
excellent flavor. The rapidity of granu-
lation as well as the other character-
istics of pure red clover honey is diffi-
cult to determine as it is usually mixed
with other late summer or fall honeys.
In northern regions where strong, steady
nectar flows from red clover are ob-
tained a better idea of the quality of
pure red clover honey may be deter-
mined by talking to the beckeepers.
Even so, the quality and color may vary
by region, as conditions under which
the clover grows can have a profound
effect on these characteristics.

White Clover

White clover (Trifolium repens) is a
native of Europe which was introduced
to America. It spread rapidly on intro-
duction as evidently it found conditions
in the northern agriculturali United
States and Canada quite to its liking.
White clover is a low growing perennial
with stems that lie close to the ground.
It spreads by growth of the prostrate
stems which root at the nodes, rapidly
filling in the available space once it
becomes established. If soil and cli-
mate conditions are such that they favor
growth of white clover it seems to ap-
pear from nowhere. If conditions are
not favorable, that is, if the soil is acidic
or other plants are too competitive no
amount of seeding will be successful.
White clover seeds are hard coated and
remain viable in the soil for long peri-
ods of time. Liming the soil to elevate
the pH to 5.5 or higher, close grazing
or clipping to prevent competition and
sufficient rainfall favor the establish-
ment of a good stand of clover if the
other conditions are present. It may be
necessary to make inquiries among
farmers in the areas in which bees are
kept to determine whether white clover
is adaptable to the region. Close graz-
ing, which is common when sheep are
pastured or close clipping such as oc-
curs when it grows in lawns, encourages
a good stand of white clover. High
temperatures combined with extremely
dry weather are unfavorable to the
growth of white clover, it being shallow
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White clover.

rooted and this presumably could bring
an end to a promising nectar flow
altho'gh there i1s a tendency to taper
off as the summer progresses along
with the arrival of the seasonal hot dry
weather. Long periods of nectar flow
from white clover are not uncommon
it a succession of flowering heads,
which have an average of 100 florets
each, continue to form through the
summer months. White clover is often
one of, if not the major honey source,
where it grows abuidantly. The indi-
vidual florets of the flower head con-
tatn nectar which is easily reached by
foraging homneybees, Nectar yield is
quite variable due to soil, temperature
and moisture conditions which effect
the abundance of the plants as well as
the nectar secretion.

White clover honey is considered one
of the best table grade honeys and the
flavor, though mild, is probably accept-
able to most people who have no spe-
cific preferences for one particular
flavor. It is indecd possible that white
clover is as close as any to being a
honey universally preferred by the ave-
rage consuer. [t is excellent for blend-

ing. White clover also provides polien
for the honeybee. White (1962) rated
the color of whiie clover honey and
of the white clover blends on the dark
half ot white, the granulating tendency
as low, generally showing only a thin
layer of crystals on the bottom of the
coniainer after being stored for six
months at room temperatures and with
no processing.

White clover, like the other clovers,
alfalfa and sweet clover is a soil
improving legume although it is not
plowed down as green manure crop.
Most generally white clover is grown
in combination with biue grass or fes-
cue. White, or Dutch clover, as it is
sometimes called, furnishes rich and
succulent forage in livestock pasture,
it otfen being a predominant herb in
permanent pasture land. Because it
appears voluntarily in pastures, com-
mon white ciover seed is usually not
included in the recommended pasture
seeding mixtures. All that is required
is to control weed and grass competition
and apply lime and fertilizer to bring
forth a stand of white clover if it is
adapted to the region.
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Ladino is a large type of white clo-
ver which is frequently included in
pasture seedling mixes. Ladino clover
has stems which may reach a iength of
two to four feet, lie on the surface of
the soil and roots from the stem nodes.
The plants spread rapidly by this means.
Ladino clover is useful as a pasture
legume but is very difficult to cure as
ha'y' Caution is NCCEsSsary in past‘.mng
livestock on stands of ladino; bloat is a
possibility when feeding on the lush
spring growth. Ladino clover is a poor
nectar source.

White clover fills an important niche
in the urban and suburhan residential

communities where it is encouraged to
grow in lawns. It can be a fairly sig-
nificant source of nectar and pollen
for the hobby beekeeper who keeps
bees in the backyard. Herbicides com-
pletely eradicate this clover from lawns
and unfortunately it's becoming almost
standard practice to inchude herbicides
in many fertilizers used on the lawns,
“Selective” weed killers do not differ-
entiate between undesirable “weeds” in
the lawn and white clover, only between
the broadleaf plants and the grasses.

As a result a valuable bee forage plant,
a soil improver and an attractive dark
green plant bearing snow white bloom
is forever removed from lawns that
before bore white clover and grass in
a natural blend pleasing to man and
bee alike.

OTHER CLOVERS. —_ There are

cowrsen) Athan o mian Sa | PR . 1
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of Leguminosae (Pulse family) listed as
clovers, some of which are closely re-
lated to those already given. While
they are not major honey plants like
white, alsike, red, alfalfa, and sweet

nlavar thay ara yaeer fseoasdood s N
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honey producer because they vyield
pollen every year and some seasons a
little honey at a time when the colony
would slip backward without them,
both in numbers and morale. There are
some localities where the major honey
plants do not yield much nectar but

. these other clovers boost the bees both

in the spring and in the fall.

Under the general heads of Pollen,
Brood, Pollination of Legumes, Fruit
Trees, and Vegetables it will be shown

A white ciover honay flow will fill new comb with sxcallant quality light honey in a shart time,




Bur clover (Medicago hespida)
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that pollen is a very important food
element both in early spring and late
fail, and without sufficient pollen bees
cannot successfully carry on brood rear-
ing, and pi course, cannot keep up
colony streagth.

The clover plants next enumerated
sometimes come in the spring but usu-
ally in the midsummer or early fall
when brood rearing is important to give

~ the colony about to go into winter quar-
ters a large force of young bees for
good wintering.

In the list of minor clovers useful
and important t0 the beekeeper may
be named he following:

LESPEDEZA.—Coming to be an
important plant of the Southland, is
known as bush clover. The Korean
Lespedeza is both a pollen and a
honey plant. In some localities and
in some seasons it yields a consider-
able amount of honey. Its use to the
beekeeper is more as a polien plant
with enough honey bemg vyielded
to stimulate brood rearing at the
time of the year when it is very
important to develop young bees for
the fall. It is also useful 1o the
farmer as a hay and a permanent
pasture. 1t is grown over pine lands
and sown with oats, the two coming
to bloom at different periods. It is
algso grown with native Carpet Ba-
hia and Bermuda grass. Grown
with these crops are grasses which
are useful in preventing soil erosion.

~ The fact that Lespedeza is being
grown extensively in Florida, Ten-
nessee, and most of the southern
atates, and that its acreage is in-
creasing almost by leaps and bounds,
makes it important to the beekeep-
er as well as to the farmer, even if
the beekeeper measures it only by
its pollen. The fact that it makes
excellent grazing pasture from July
to October makes it a source of pol-
len and a little honey up until e~\d
weather gets in,

The feature about it that makes it
so valuable to the farmer is that it
binds the soil, thus preventing ero-

. sion from flcods and the blowing
‘away of topsoil. Another feature
-+ is that jt reseeds itself each year.

. BUTTON CLOVER.—This clover
. is sometimes called Button Medic.
i It is a close cousin of alizlfa and of

3
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bur clover. It is an old plant but is
a new crop to the South. In some
respecis it is like Lespedeza. While
it is tolerant to an acid soil, it grows
much better on land furnished with
lime. Farmers in the South are
counting on button clover as one of
their winter and spring pasture
crops. It fills approximately the
same place as crimson clover. It
yields both nectar and poilen. While
it can not be classed as a honey
plant, it is useful, like Lespedeza,
in late summer and fall in stimulat-
ing brood rearing.

BUR CLOVER.—This variety is
also a near relative to alfalfa and is
common in California. Like the
other two clovers just mentioned it
furnishes a little nectar some sea-
sons but is useful mainly as a stim-
ulant for brood rearing in early
spring. The heads are hooded with
prickles, hence the name.

KUDZU.—This is a perennial Jeg-
ume, sometimes called the telephone
vine, which produces large yields of
hay, is drouth resisting, prevents
erosion, and is a splendid soil build-
er. It appears to thrive in the Pied-
mont and Gulf Coast areas of Ala-
bama, although it has been grown
farther north.

SAINFOIN (Onobrychis satipa).—
Like the clovers, sweet clovers, and
alfalfa, it F:longs to the
(Pulse t.mily), and like them it is
an important honey plant but

Bes on alsiks clovar—Photo by Bunch.




Common sainfoin (Onobrychis sativa)—Photo by Lovell
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unlike them will rot stand a semi-
arid soil. It is probably for that reason
that attempts to grow it in this country
have not been successiul. In Europe
it ranks as a homey plant with sweet
clever and alfalfa in this country. The
honey is pale amber and of fine flavor.

VETCH.—Vetch is a2 major honey
plant and is therefore given a special
heading under Vetch.
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CLUSTER, BEE.—See Tempera-
ture and Wintering.

COLLOTDAY, SUBSTANCES IN
HONEX. — See Honey, Colloidal
Substances in.

COLOR OF HONEY.—See Honey
and its Colors.

COME FOUNDATION.—The in-
vention of the movable frame by Lang-
stroth, the honey extractor by Hrusch-
ka, the bellows smoker by Quinby, and
last but not least, comb foundation
by Mehring, made it possibie to keep

.. beces on a commercial scale never be-

fore attempted.
Comb foundation is just what its
name implies. It is the base, mid-

- rib, or foundation of the honeycomb

without the superstructure of the
cells. If a piece of comb is sliced

. .down on both sides nearly to the

bottoms of the cells, there will be

 found the foundation of the comb,

with initial cell walls, 2and hence the
name. The comb foundation of com-

- merce is much the same thing ex-

cept that it ig artificial, made of
pure heeswax, with walls enough
heavier so the bees can use the sur-

. plus fn drawing out and extending

the cellz into completed comb.
Comb foundation is made by pass-
ing a thin sheet of pure beeswax be-
tween a set of rolls, the surfaces of
which have been engraved in such
way ag to give the imprint of the
atural base of the honeycomb it-
. The invention, or rather the
, iay in the fact that the

T

§

" ' bees would utilize this article made
. by man, and build it out into perfect

comb inside of 24 or 48 hours when
honey is coming in at a good rate.
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The History of the Invention of
Comb Foundation.

To J. Mehring of Frankenthal,
Germany, is accorded the credit of
having invented comb foundation in
1857, but his product was very
crude, having only the indentations
of the bottoms of the cells with no
cell walls. In 1861 Samuel Wagner,
the founder of the American Bee
Journal, improved the foundation of
Mehring by adding shallow cell
walls. Besides giving the bees wax
to build the cells, this also strength-
ened the sheet itself. Up to this
time the article had been made be-
tween engraved flat metal plates,
but Wagner was the first to conceive
the idea of turning out the product
between a pair of suitably engraved
or stamped rolls operated on the
principle of a common laundry
wringer. But evidently he never
developed the prineiple.

Foundation Rolls

In 1866 the King brothers of New
York, and in 1874 Frederic Weiss,
made foundation rolls, but the prod-
uct they turned out from these rolls
was very crude. It was not until
1875 that A. I. Root, in collaboration
with a friend, A. Washburn, a fine
mechanic, brought out a machine on
the wringer principle that turned
out sheets good enough and rapid-
ly enough to be of commercial
importance. This old original Wash-
burn machine was so nearly perfect
that its product was almost equal to
that from cut mills made on a simi-
lar pattern today except that the
cells were slightly too small. (See
Cells, Size ol.)

Original Washhurn foundation mill




Standard comb foundation rolis

Abgout this time also, or perhaps a
iittle later, Francis Dunham and J.
Vandevort of New York built rolls
that turne! out an excellent prod-
uct. J. E. Van Deusen also built a
machine that made foundation hav-
ing flat bases, and incorporated in it
fine wires. While the flat bases
were not natural, the purpose was
to get a thinner base and to use
wire, The bees, it is true, would re-
construct the bases, but they appar-
ently did not take to the flat-bot-
tomed foundation as well as to the
product having natural bases, and it
subsequently disappeared from the
market. In later years Charles Ohlm
of Wisconsin built a machine for en-
graving rolls with angle bases by
the use of cutting knives or gravers.

Given foundation press

natural angle.
building comb first on the latter.
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Flat-plate Foundation Machines

About the time the Root-Wash-
burn foundation mill was being de-
veloped, the Given press using flat
die-plates was brought out. Some
few preferred the product from that
machine because the foundation
could be made right on the wires
of a frame, and because the bees
could work the wax a little more
rapidly. The reason for this was
that no press at that time (in the
early '8(¥s) had been made to exert
as great a pressure as that given by
a pair of rolls, and the result was a
large waste of wax in the bases. The
foundation made good combs, and
bees worked it readily but the indi-
vidual sheets were too expensive as
compared with the product turned
out on rolls by the manufacturers,
and so the Given press disappeared
from the market. '

Proper Angles at the Bases

In late years great improvements
have been made in cutting the die
faces, especially in the base of the
cells. In the c¢rawing next page, B
represents the old base wiih the
thicker cell bottom and the flatter
angle which 1s not quite natural.
A represents the new angle, or na-
tural base, with less wax in the
rhomboids, or bases. The bees quick-
ly showed their preference for the
sharper angle as is shown at A.

Comparative tests in the hive
show that the bees have a prefer-
ence for foundation that they do not
have to modify. In making these

tests, strips of foundation, old mill-

This frame contains sheets of foundation
in altermation, one built on the old flat
angle and the other on the more acute or -

Note that the bees start
See dia-

gram next page.
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os ing and new, were
put side by side in
the center of a strong
%?lony. (See m
on on p
" page.) The bees in
every case draw out
the new or natural-
base foundation much
more readily than a
foundation which has
flattened or distorted
angles, as shown in
the diagram at B.
In the 80’s various
other flat - plate ma-
s chig:u::-gm wereﬂlbrought
rating "~ out. ong the num-
E‘: ren ::? bdg-_ ]c:l'fr was gne 'flsmlg :%a;
een iha new dies made of pila
:;?d&tgnl:ld ﬁ’_ of Paris. B}; taking a
Fhe latter has perfect sheet of comb
: %&‘;‘:‘ a‘;ﬁ: foundation it was pos-
and an unaveid- Sible to take off molds
able distortion. in plaster. But these
'"l'; :‘,:;J'?" molds did not stand
" pressure, and there-
fore it was necessary tgo pour melted
wax over them and close the dies.
As soon as the wax cocled the dies
were opened and the sheet removed.
But difficulty was experienced in re-
moving this cast foundation from the
plaster molds. About this time, also,
electrotype plates were taken from
a perfect sheet of foundation—a pro-
cess that was comparatively simple,
and one that any electrotype found-
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er could readily carry through. Va-
rious patterns of these copper-faved
plates, including the Given, appear-
ed on the market, but the only cne
that survived at the time was the
Rietsche press made in Germany. A
good many thousands of these weare
sold in Europe, but the objection to
them was the waste of wax left in
the cell base. None of the Rietsche
presses have been sold in the United
States.

In 1921 The A. I. Root Company
built a flat-plate press for making a
wood-base foundation. Like all oth-
er wood-base foundation, this did
not prove 10 be a success because the
bees would gnaw down to the wood.

Weed Sheeted Foundation

Until 1895 practically all the
sheeted wax used in making comb
foundation was made by dipping a
thin board into melted wax and then
into cold water. Two sheets of wax
of the size of the dipping board were
thus produced. The thickness of the
sheet was regulated by the number
of dippings. For thin foundation a
single dip was sufficient; for brood
foundation two or three dips were
required. But the objection to this
was that the wax sheet was thicker
at the bottom than at the top. This
was somewhat overcome by revers-
ing the ends of the board when dip-
ping.

Many efforts had been made tc

The picture opposite skows
natural built comb foun-
dation imbedded in plaster
of Paris. After it had hard-
ened a cross sectlon was
made. In this way it was
possible to discover what
the bees require in founda-
tion. Plaster casts of (1)
natural comb, (2) new ah-
gle comk foundation, (3)
new comb foundation with
ong end drawn out into
comb by the hees. Notlee
that the pencil lines drawn
through the various bases
are all parallel, showing,
therefore, that the angles
are the same in all three,
or the angle as the bees
make it. This iz impor-
tant hecause it saves the
bees much work in recon-
structing the cells.

A plaster cast croas-section
view of the old comb foun-
dation showing flat angle
of 140 degrees. At the right
the bees have bullt the
same foundation into com‘l:i
thinning the c¢ell hase an

changing the cross-section
angle to 120 degrees.
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produce wax sheets in continuous
rolls, but it was not until 1895 that
E. B. Weed proposed a sheeting ma-
chine that would turn out wax
sheets of any length desired, and of
an absolutely uniform thickness.
The quality and quantity of this
product were such that most manu-
facturers of comb foundation in
the world abandoned the old sheet-
ing methods and adopted the Weed
process. Probably 99 percent of zall
the comb foundation made in the
United States turned out by manu-
facturers is first sheeted by the
Weed machine.

Foundation Made in Large Factories

The art of making foundation is
very complicated, and its manufac-
ture has now drifted into the hands
of the large supply manufacturers
who are able to turn out a product
which for quality and thinness of
base is far superior to that made by
individual beekeepers. It is a trade
in itself to make foundation having
thin bases because the average bee-
keeper does not have the skill to
make foundation without wasting
wax and ruining the delicate die
faces of the comb foundation rolls,

Great improvements in filtering
hot wax have been made by which
excessive propeolis stored by the bees
has been removed.

Likewise the use of acid in refin-
ing has been discontinued. The re-
sult of the new treatment is to re-
tain the natural aroma of virgin
wax and at the same time make it
more dense and ductile for the bees.

COMB FOUNDATION

What Foundation Has Accomplished

The invention and introduction of
comb foundation has solved many
difficult problems of the earlier
days. Our forefathers had difficul-
ty, for example, in getting the bees
to build combs straight and all
worker cclls. Before this invention
drones were reared in enormous
numbers because there was so much
drone comb. In modern apiculture
only a very few of the most select
are reared for breeding purposes.
By the use of all worker foundation
there will be but very few drones in
a hive. The rearing of so many use-
less consumers not only involved a
serious drain on the resources of the
colony but it also took the labor of
the nurse bees. The elimination of
drones by the use of comb founda-
tion materially increases the work-
er force in a cclony and this has
made it possible to increase the ac-
tual yield of honey per colony pro-
portionally. (See Combs, subhead
Economic Waste and Poor Combs;
also Brood and Brood Rearing and
Drones.)

Mention is made- of the fact that
our forefathers were unable to se-
cure straight combs in their mov-
able frames. Besides having an ex-
cess of drone combs, the combs were
more or less wavy, and it was not a
little difficult to get the bees to
build their product on a straight line
parallel with and directly under-
neath the top bar of the frame. {(See
Frames; also Combs.) V-shaped
comb guides, or narrow strips of

How comb foundation looks when freshly drawn out by the bees




COMB FOUNDATION

wood, the edges of which projected
downward, were used as a c¢oaxer to
get the bees to build their combs
parallel with the top bar. But every

e ﬂ“ﬂ *hﬂ“ ""ln‘t ‘l?ﬂl‘llf‘ hl" ‘Ia
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them crosswise, zigzagwise, and ev-
ery other wise except the right way.
The use of even a narrow strip of
foundation compels the bees to start
the comb on a center medial line be-
neath the top bar of the frame, and
when a full sheet is used the comb
built from it is not only frue and
straight but it will be zii worker, as
before explained. (See Combs.)

The Evolution of the Section
Honey Box.

The old box hive of our fathers
contained combs built irregularly in
small boxes holding from five to ten
pounds, the ends of these boxes be-
ing glassed. But such a package
was too large for reiail purposes.
The time came when there was a de-
mand for a small package, or one
holding about a pound. Comb foun-
dation makes it possible for the bee-
keeper to compel his bees to build
combs straight and even in little
boxes holding nearly one pound.
Without comb foundation, comb
honey in sections would be impos-
sible. The invention of foundation
paved the way for the one-pound
honey section box that sprang into
use shortly after comb foundation
was introduced on a commercial
scale, (See Comb Honey.)

What Size of Sheets to Use
in Sections.

Owing to the tendency of founda-
tion to cause midrib in comb honey,
some think that using a starter
would remove the objectionable fea-
ture. Thkey argue that nearly all the
comb would have to be natural, and
it would therefore be delicate and
friable like the old comb honey on
the form. But it has been shown
that in a majority of cases the natur-
al-built comb will be composed of
. store or drone cells, the bees being
. able to build these larger, heavier
cells more readily. Some recent
tests seem to show that natural-
built drone comb has as much or

. more wax to the cubic inch than

worker comb built from full sheets
of thin worker foundation. If the
bees, on the other hand, would make
their natural comb all worker, the
resultant comb would be all that
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could be desired for delicacy and
friableness, Drone comb cappings do
not have nearly he pleasing appear-
ance of worker cappings, so if for no

othar reacon full cheate af warlare
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should be used.

The Different Weilghts of Foundation

There are three weights of comb
foundation, each having its separate
use: (1) super foundation, (2) brood
icundation, and (3) reinforced foun-
dation.

_No. 1 is used in comb honey sec-
tions of a light weight called “thin
super,” with an extra thin base and
light side walls, There are two
g__mds:: thin and extra thin super.
The last mentioned is seldom used
now because the bees are inclined to
gnaw it down or cut holes in it. Thin
super is not so likely to be gnawed.
_ No. 2, or brood foundation, is used
in full-depth Langstroth frames, run-
ning about eight sheets to the pound.
A thinner grade is now seldom used.

No. 3 is the reinforced three-ply
or wired comb foundation running
seven sheets to the pound. While
reinforced costs slightly more than
the ordinary brood foundation, it is
far more satisfactory and cheaper in
the end.. Ordinary brood comb will
have stretched cells even when built
on horizontal wires. This will be
explained under Combs for Extract-
ing and for Brood Rearing.

Early Efforts to Prevent Foundation
from Stretching.

Ordinary beeswax, as has already
been pointed out, when placed in the
form of comb foundation in the hive
all summer, is inclined to stretch
vertically as well as horizontally.
Nature evidenily did not contem-
plate commercial beekeeping. She
provided material, however, that
answered all practical purposes in
a bee {ree or cave. No harm was
done if the top row of cells in the
combs were stretched somewhat.
The bees filled these with honey. If
the wax was strong enough to hold
the brood, nature was satisfied.

There has been almost endless dis-
cussion of the question on how to
prevent foundation from stretching
or sagging in the brood frames while
being drawn out. While there is e
slight expansion of the sheet hori-
zontally, there is a greater expan-
sion owing to the cffect of gravity
vertically or downward. The great-
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est stretching, however, occurs dur-
ing hot weather after the combs are
fully drawn and are filled with hon-
ey. The weight of the honey, togeth-
er with the temperature of the hive,
causes that portion of the comb two
or three inches beneath the top bar
to be slightly distorted. The upper
rows of cells, instead of being hex-
agonal, will have the two vertical
sides of the cells elongated. “A"

represents a cell with all six sides
the same length, “B" represents
what actually happens in drawing
the foundation out into comb. The
queen will avoid the stretched cells
for egg laying. They are not right
for either drone or worker brood,
and so they are filled with honey.
Sometimes there is a scarcity of
drone cells. These stretched cells
may contain some drone brood, but
t%mergm’ g drones will be under-
s

The net resulis of this stretching
or distortion is to reduce the brood
capacity of the hive, either 8 or 10
frame Langstroth, about 20 percent,
A single brood chamber of 10 frame
Langstroth size is not large enough
to accommodate the average good
queen in the height of the breeding
season, and this distortion makes its
capacity smaller still. Obviously it
is possible for a commercial bee-
keeper owning hun or per-
haps thousands of ihese hives to en-
large the capacity without going to
great expense. Under the head of
Building Up Colonies and under
Food Chamber it will be noted that
it is possible to put on a super or an
ﬁxtra hive body, and this is what is

one.

But it would be better to have
practically all worker cells in every
comb, and these can be had, as will
be shown later on. But the stretch-
ing of the cells and the drawing out
of the comb is not the only draw-
back to comb foundation. Combs
built from foundation or built na-
turally without reinforcement will
not stand the ordinary commercial
usage in the bee yard, as will be
shown under the head of Extracting.
Unless comis are reinforced by the
methods shown further on, they are
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liable to be broken out in shaking
the combs to dislodge bees, or while
being extracted in the extractor.
. Both for the purpose of prevent-
ing stretching of the cells and the
breaking of the combs while in use,
various methods have heen employ-
ed. One of the earliest was to sug-
gest the use of a midrib or reinforce-
ment of paper, tinfoil, cloth, or wire-
cloth, and later on celicphane. In
the olden days when comb founda-
tion was in its infancy, the paper or
cloth was dipped in hot wax and
then run through a comb foundation
machine. The product looked like a
very nice sheet of foundation and
every hope was entertained that this
reinforced product would solve the
problem, and it would had the bees
had sense enough to allow the arti-
ficial midrib to stay intact in draw-
ing cells out of the foundation. But
unfortunately they had their own
notions. They had a disagreeable
way of gnawing the wax off the pa-
per or cloth, leaving portions of the
comb drawn out with holes or deep
depressions here and there on the
surface of the comb. In the rush of
the honey flow the bees would cover
these up, but sooner or later they
would come back to the midrib fab-
ric and proceed to tear it out by
pulling it away bit by bit. Wire-
cloth was next tried, While the bees
made fine combs on it, it was too ex-
pensive and there were mechanical
difficulties,

Later on thin sheets of veneered
wood that were dipped in beeswax
were resorted to. These were like-
wise emhossed with the cells of
comb foundation and placed in the
hive, The initial tests of the wood-
base foundation were very satisfac-
tory. Some very beautiful combs
were made from it. Bui again the
bees objected to the form of rein-
forcement. They would gnaw away
the wax down to the wood.

Some 50 years later attempts were
again made t¢ use wood-base foun-
dation. While the comb drawn out
was very beautiful in most cases,
and while the comb itself was rein-
forced more rigidly than anything
else that bhad been tried, the bees
later on showed their tendency to

gnaw away the wax. The result was

that wood veneer foundation was
abandoned like the many attempts
with paper and cloth.

When the new cellophane was
brought out it was believed that it
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would solve the problem, as the bees
would not gnaw it, but it too proved
to be a failure.

Along in the early days Van
Deusen of New York incorporated
wires in a flat-bottom foundation.
This at the time reinforced the foun-
dation and the comb, but the foun-
dation itself was very objectionable
because the bases of the cells were
flat and unnatural. While thousands
of pounds of Van Deusen flat-bot-
tom foundation were sold, the prod-
uct finally disappeared from the
market bhecause it took so¢ much
tirﬁe for the bees to reconstruct the
cells.

Wiring to Prevent Sag

A. I. Root, who had carefully test-
ed all the methods that are here giv-
en, finally decided in the early 70’s
that the solution of the problem lay
in stretching the wires back and
forth across the frame vertically and
diagonally from corner to corner.
He then imbedded an ordinary sheet
of foundation on these wires. This
was in 1873. (See Fig. 1.) This was
the first successful attempt to make
a reinforced comb rigidly held in
the frame., These combs were flat

'
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¥ig. 2

: Pig. 1 shows the form of vertical wiring
! ‘weed By A. L Root fn 1878 before thick top
! bars came out. A folded tin bar was used

te nm the thin top bar. Fig 2. shows

four ontal wires now used very ex-
Iy to hold Three -ply foundation

mentioned further on.

tensive!

159

i
-

Fig. 3-—This iIs very good. It will prevent

sagging of the foundation, but will not per~
mit of electrical imbedding because the
wires interseet.

Fig. 4—This, like No. 3, cannhot be elec-
irically !mbedded, and is maore difficult to
accomplish.

Fig. 5—~This plan has been used very large-

1¥ in California. It was thers the author

saw that brood in the combs wired this
way would go clear to the top bar.

=

Fig. 6—This will prevent sagging, but is
too complicated and does not permit of
electrical imbedding.
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Fig. 7-This plan ic gaod, but it requires two
extra holes in the bottom bar,

=

Fig. 8—This and No. 9 are the plans that

the apthor recommends more than any of

the other plans for a foundation not re-
inforced.

\\ |
N
~

Fig. 9—This 1s the same as Fig. § except

that it uses two tacks insiead of one for

the top support. Both Neo's. § and 9 per-
mit of electrical imbedding.

as a board except that the combs
were wavy with slight depressions
between the vertical wires. They
would stand the rough treatment in
the extractor or out of the hive, But
in A. I. Root’s original frame the
top bar was only a quarter of an
inch thick, This was supported in
the middle by a folded tin bar, the
base of which was supported again
by diagonal wires reaching to the
two upper corners, as shown. But
wherever the wires crossed each
other, and especially along the line
of the folded tin bar, the bees were
inclined to gnaw holes or leave a
depression.

In the early 90’s there came into
use the thick top bar frame. (See
Frames and Self-spacing Frames.)
While it is possible to bore holes
through the top bar and bottom bar
only a quarter inch thick through
which to pass the wires, it was not

Combs built from Three-ply foundation.
Notice no stretched eells and that the
brood goes clear to the top bars..

practical to do this when the top
bars were seven-eighths inch thick.
It was finally decided in 1890 to run
wires horizontally, passing them
back and forth through the end bars,
as shown in Fig. 2, previcus page.
This gave very satisfactory combs,
flat as a board, and held very firm-
Iy in the frame, but it did not pre-
vent the stretching of the cells,
Along in 1918, 1919, and 1920 there
arose considerable discussion as to
how to prevent the first two inches
of the comb at the top from stretch-
ing. There were very many ingenious
schemes of putting in cross wiring,
as shown in the jllustrations. But
the scheme that was the most satis-
factory is shown in Figs. 7, 8, and 9.
The frames are wired horizontally,
leaving enough slack wire so as to
pass from No. 4 down to 1, up to B,
cross to A, hook over two nails, then
down to No. 2 and fasten. But be-
fore this was done a sheet of foun-
dation was placed between the hori-
zontal wires and the two diagonal
wires. All the slack was taken up
l.vhen the wire was fastened at the
op.

A current of electricity passing
through the wires will imbed them
into the sheet, making a well-rein-
forced frame of foundation. When
the sheet is slipped between the two
sets of wires, electricity can be used
to heat the wires.

The scheme of wiring shown in
Fig. 9 was the most satisfactory of
anything that had been used. But
there was an cbjection to the plan in
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that the bees were inclined to gnaw
holes at the points of intersection of
the wires.

Reinforced Foundation

In 1922 and 1923 two plans for re-
inforcing foundation were develop-
ed, one by Dadant & Sons and the
other by The A. 1. Root Co. The Da-
dants adopted the scheme of Van
Duesen, but used kinked vertical
wires, incorporating the same in na-
tural-base brood foundation. These
wires were placed abcut two inches
apart. The kinks prevented the
foundation from sliding down on
the wires and at the same time stif-
fened the wire itself.

In 1923 The A. I. Root Company
placed on the market a reinforced
foundation consisting of three sheets or
plies of wax pressed together. Origi-
nally the two outer plies were made of
pure beeswax and the center ply bees-
wax with a small percentage of vege-
table wax. Now all three sheets are
beeswax, with the center ply receiving
special processing. In milling, the three
sheets of beeswax are laminated as
they pass through the mill so that they
fuse to form a tough, sag-resistant
foundation. (See illustration at top of
page 162.)

As mentioned, originally the center
sheet contained a small percentage of
vegetable wax to toughen the founda-
tion. Now in the present maznufacture,
the center ply, as well as the two outer
plies, is made of beeswax oniy. Addi-
tive waxes started to be a probien: when
low cost microcrystalline mineral wax
became available and was used in comb
foundation in varying amounts by
some manufacturers to stiffen the foun-
dation. The possibility of gross adul-
eration of beeswax and the resulting
Iessened market value of wax for com-
mercial purposes became a growing
problem. In fact, this disadvantage in
using additive waxes grew to such a
degree that it offset the proved advan-
tage in the beehive of the hardened
foundation.  Fortunately technigues
have been developed to strengthen, by
processing the beeswax in Three-ply
foundation, to a point that it makes
Three-ply superior to ordinary founda-
tion from the standpoint of resisting
sag.

Both methods of reinforcing will
produce some very fine combs and
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Fig. 1—Note that this old reinforced comb

shows no sagging. The line of cells i3 prac-

tically straighi. There are no clongated or

distorted cells in the upper part.—the en-

tire comb being avallable for worker brood
from bottom bar to top bar.

]

Fig. 2—The comb built on foundation not

reinforced will not stand the weight of the

honey or brood In the warm temperature

of the hive. The cells In the upper part

hecome elongated and distorted so that

worker brood can not be reared in them.
The curved line shows the sag.

it may be safely said that the day of
stretched combs, half drone and half
worker, near the top bar, has now

sed.

The illustrations above show how or-
dinaiv ¢omb foundation, unless rein-
forced, will stretch near the top bar,
while the reinforced, especially the
Three-ply, will furnish a line of cells
that are all worker, and combs flat as
a board.

When vertically-wired foundation
is placed on horizontal wires there
is a little tendency on the part of the
bees to make lioles at the points of
intersection of the wires. ter the
first honey flow the bees will fill
these holes up, but sometimes with
drone brood.

Aluminum and Plastic Center-ply

Another method of reinforcing comb
foundation is the use of a thin sheet of
aluminuin or plastic as a center-ply, In
this case a thin layer of hot melted
beeswax is sprayed on both sides and
then the beeswax coated center-ply is
embossed by the comb foundation mill.
The plastics which have been most pop-
ular for this type of foundation have
been polystyrene and acetate because
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COMB FOUNDATION
THREE-PLY COMB FOUNDATION

EASILY WORKED BY THE BEES AND NON.SAGGING

Cut io Lengih

Rotled Togerher
in One Solid Sheet

dow Three-ply is made: As Its name impjles, this famous foundation 1s made of three
sheets of beeswax rolled iogether into one to form a tough sag resistant foundation.

they are stabilized to prevent warping
in the hive.

Complete plastic combs with no bees-
waXx have been developed by the
U.S.D.A. and others, from materials
such as Bakelite, and high density poly-
ethylene but the cost of producing these
products has been their principai disad-
vantage. This type of comb, however,
is so rigid and strong that it is virtually
indestructible in the extractor.

How to Wire Frames
and Imbed Foundation

Complete directions for doing all
this work are sent out by the foun-
dation makers with each package of
foundation so it will not be necessary to
repeat them here.

When and Why Bees Sometimes
Gnaw Foundation

In the off season of the year and
especially in the warm climates
when no honey and very little pol-
len is coming in, bees will sometimes
gnaw the foundation around the
wires, both horizontal and vertical.
The reason for this is that a wire,
thread, or fabric of any kind, espe-
cially the last two, are foreign ob-
jects in the wax or comb. When
bees have nothing else to do they
will attempt to remove the offend-
ing object, and hence the gnawin,
next to the wires, When vertica
wires project below the bottom edge
of a sheet of foundation hung in a
frame, bees will sometimes com-
mence at the projecting ends of the
wires and remove the wax from
them two or three inches upward.
There is less of this trouble if the
wax projects through the bottom bar
of the me, but even when the
comb is built clear down o the bot-
tom of the frame, bees are inclined
to gnaw clear a horizontal space of

a quarter of an inch between the
bottom bar and the comb. This is
more common in the lower story of
the hive than in the second or third.
Combs above, if solid to the bottom
bar, will not be molested until mov-
ed downstairs

Agzin, where horizontal and ver
tical wires are used to reinforce the
wax, the bees are guite inclined to
gnaw holes in the foundation at the
intersecting points, but when honey
begins to come in these holes will be
closed up, often with drone cells.

Clearly the remedy for this gnaw-
ing is to remove frames of founda-
ticn not drawn out into comhs from
all the hives after the main honey
flow is over, and this is more impor-
tant in the South than in the North.

Freak Comb Building

In rare cases bees of a particular
colony will draw out one side of a
sheet of foundation and leave the
other side untouched. When this is
on the outside of the cluster the rea-
son is obvious. Turning the comb
around will correct this trouble.

Starters vs. Full Sheets for Sections

The expert producer will never
be content with a narrow sheet., He
will buy his foundation of such size
that he can cut it to suit his own in-
dividual notions. Some beemen cut
it in sheets one fourth ¢f an inch
narrower and a half inch shorter

than the inside of the section. It iz

then fastened to the top. Others cut
the sheets in the shape of a leiter V;
still others use a half sheet.

Many beekeepers prefer to use two
pieces—a large one secured at the
top, and a strip about five eighths
inch wide fastened to the bottom.
The larger sheet is cut so as to reach
within one eighth or one quarier
inch of the hottom starter when in
place to allow for stiretching.

:
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showing how the corrugated wires are imbedded In the foundation
Wired foundation, o and hooked over the top.

During the subsequent process of
drawing out, the bees will make one
complete comb, which is fastened
to the top and bottom. )

A few beekeepers qd\qse cutting
the foundation so it will just neatly
till the section on all four sides. A
section is then slipped over a block
a little less than half its thickness so
that when one of these just-right-
sized sheets of foundation is laid on
the block, the foundation will be
perfectly centered in the section.
With the Van Deusen wax tube the
sheet is then secured to all four sides
by the stream of hot wax. While
this plan is good, it is expensive
from the standpoint of labor.

A sometimes preferred—the
one that furnishes a very nice comb
honey-—is the scheme of having the
section blanks grooved ahout one-
eighth inch wide and half the depth
of the section on a medial line run-
ning from end to end of the blank,
Squares of comb foundation cut
slightly larger than the inside di-
mensions of the section are slipped
. into the groove before the section is
folded. The foundation should not
be cut so lartie that the sheet will
buckle after the section is folded.

Experience shows that when the
sheet of foundation fills the section
a much more perfect comb honey is
produced than when there is a large
sheet at the top and a small one at
the bottom, and certainly better
than when a starter is used and fas-
tened at the fop only. If the right
methods of production are employed
when these full sheets are used, the
combs will be evenly filled out with-
out an open corner, Some strains
of bees, if crowded for room, will
sometimes run the filled cells of
honey clear to the wood without
leaving any so-called “pop holes,”
the ‘l:line of unsealed cells next to the
wood.

COMB HONEYX.—While all honey
in the comb is what may be called
“comb honey,” yet the term as com-
monly used refers {o small squares
of comb built in frames of wood
technically called section honey
boxes, or “sections” for short. These
may be full sized holding 12 to 14
ounces, or may be miniature hold-
ing an ounce or more., The latter is
described further on. References
to comb honey, whether in the mar-
ket quotations or in ordinary litera-

Varlous methods of cufting foundation for secttons
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Comb honey in sections

ture relating to bees are usually
understood to apply to the honey
produced in sections,

Cut Comb Honey

In more recent times there has
been put on the market cut-comb
honey neatly wrapped in cellophane
wrappers. The combs are cut in
squares of various sizes from shal-
low extracting frames. The drip is
then removed by placing the cut
pieces in an extractor and throwing
it off by centrifugal force, or allow-
ing them to stand on coarse wire-
cloth trays in a warm atmosphere
until they drain dry or nearly so.
The pieces, square or oblong and
ranging in size from two to 10 or 12
ounces, are neatly wrapped in cello-
phane.

These cut combs in waterproof
cellophane wrappers look very at-
iractive and in some markets the
smaller packages sell like hot cakes.
A “hunk of honey” in its natural
container weighing two ounces is
very tempting to the housewife. She
tries it out and then will buy the
larger sizes.

It would seem that this form of
comb honey should revolutionize the
comb honey business and possibly
when the difficulties are overcome
it may do so.

In 1920 and for several years
thereafter the publishers of this
bock sold to the Pullman Car Com-
pany, fancy restaurants, hotels, and
high class grocers what was called
individual comb honey. Each chunk
of about one and one half ounces
was wrapped in paper and then en-

closed in a small carton. The comb
honey was cut in small squares and
allowed to drip for 24 hours and
then wrapped. The product seemed
to have a bright future because it
was just right for one serving on a
Pullman diner or in a restayrant or
hotel. Carioads of it were sold and
then it began fo coine back as un-
satisfactory. “It has gone back to
sugar,” they said. Then it was dis-
covered that the dry smear of honey
on the cut edges of the little combs
would granulate and this granula-
tion once started would penetrate
into the comb.

There was another difficulty. Pro-
ducing a fine grade of sealed white
honey from thin foundation in shal-
low frames was a fine art—more qif-
ficult than producing nice combs in
sections. To cut these little squares
from sections—iour to the section—
was not practicable either. It was
too expensive. A fuller account of
the matter was described in Glean-
ings in Bee Culture for December,
1923. The A. 1. Root Company fi-
?.ally abandoned the whole proposi-
ion.

Cut ecomb honey wrapped in cel-
lophane is still in the experimental
stage.

Chunk Comb Houney

In the southern states there is an-
other article called chunk or bulk
comb honey. This comprises about
70 percent of all honey marketed in
the South. The combs are usually
built in shallow extracting frames
and are cut out in various sized
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A of cb hohey. n n
De

Hke a sled orange and sells like hot
cakes. N{m rembs are cui in thin strips

and ssed against the innide of the jar as
whow’n.“ The :‘entet ic filed with cut pleces
of comd and extracted honey. Idea belongs
to Mra H. G. Randall, Morehaven, Florida.

chunks that will slip into tin buck-
ets or glass jars. The spaces be-
tween the combs and around them
are filled with a good quality of ex-
tracted honey. Bulk or chunk comb
honey has the advantage that it does
not require as much skill to produce
as the ordinary comb Loney in sec-
tions; neither is it necessary that
every piece of comb be perfect as to
capping, filling. or shape.

A very serious objection to the use
of bulk honey in the northern states
is the danger of the liquid portion
aranulating. When this takes place
the whole will have to be melted in
the wax er ractor, even though the
comb honey is not granulated.

Comb Honey Versus Extracted

When the extractor was first in-
vented in 1835 it was supposed that
bui honey out of the comb
would be scid for the reason that

that even our very best
honey seldom has the fine delica
of honey that is held in the
ust as nature gives it to us.
ney holds the flavor and
the delicate aroma of the individual
flowers from which it was gathered
much better than after it is removed
from the comb. The flavors of hon-
ey, it is said, are given to it by ethyl
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alcchels that are very volatile. It
follows that when the honey has
been removed from its original con-
tainer and exposed to the air it loses
some of its flavor, especially if it is
heated. (See Extracted Honey, Bot-
tling Honey, Honey, Colloidal Sub-
stances in, Honey, Heat Effect on,
Honey, Science of, and Granulated
Honey.) If ever a majority of con-
sumers prefer comb honey, it will
be because to them it has more fla-
vor and because probably the crush-
ing of the delicate cells in the mouth
gdives the eater a ceriain degree of
satisfaction since he has something
to chew. Extracted honey, on the
other hand, is swallowed, while
comb honey is masticated as food
should be. The little pellets ars
usually expelled. Many people pre-
fer extracted honey because they
like to have something they can eat
on bread or biscuit with butter,
without having wax mixed with the
food. However, the wax is not in-
digestible. It is really an aid to
digestion.

So long as it is admitted that comb
honey has a little finer flavor than
the same honey out of the comb,
beekeepers should foster the de-
mands of all classes of consumers.
When it is remembered that comb
honey brings more than extracted,
it goes to show that there are thou-
sands of consumers who prefer hon-
ey in that form, even if they have to
pay more.

COMB HONEY, APPLIANCES
FOR.——In the early history of bee-
keeping, most comb honey was pro-
duced in glass boxes. These were
about five inches square, 15 or 16
inches long, glassed on both ends.
They were not altogether an attrac-
tive package and were never put
upon the market without being more
or less soiled with burr combs and
propolis. As they held from 10 to
i5 pounds of honey each, they con-
tained a larger quantity than most
families cared to purchase at once.
To obviate this, the section honey
box was invented, holding a little
less than a pound. (See page 164.)

That was what was wanted — a
small package for comb honey. Thus
was accomplished the introduction
not only of a smaller package for
comb honey, but one attractive and
readily marketable. The retailer is
able to supply his customer with a
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small quantity of comb honey with-
out daubing, or fussing with piales
The housewife, in turn, has only o
lay the package on a plate, pass a
common table knife arcuand the
commb to separate the honey from
the section proper, and the honey is
ready for the tabie.

What Size Sections to Use

In the early 89’s there were a good
many varieties and sizes and styles
of sections on the market. There
were the two-pound size sections,
the half-pound, and three-quarter
pound; but in later years sections
have been reduced to practically
three styles: the 4% x 4% x 1% in.
beeway ssetions, the plain 41 x4
x1¥% in., and the 4x5x1% in.
plain sections. Each of these three
holds a scant pound of honey, sec-
tion included, but under the federal

a delicious food, is

Ssction comb honey.
teuly the beekespar's masterpiece.

net weight law (see Labels) and
most state laws it is not permissible
to include the square of wood around
it. The section must be sold in
weights from 10 ounces for the
lightest to 14 ounces for the heavi-
est. While it might be desirable to
have something holding an_even
pound, yet no two sections will run
exactly the same weight. (See Grad-
ing Comb Honey.)

While the sizes mentioned above
are in almost universal use, there
developed at one time a demand for
minjature sections, 2x 2% inches,
holding about two ounces of honey,

COMB HONEY, APPLIANCES FOR

enough for one serving for restau-
rant, hotel, and dining car trade.
Four o1 these sections occupy the
space of a 4 x 5 section, or 128 for
a standard size super with standard
section holders for the regular 4 x 5
sections. An expert comb honey

producer in a good flow could often
get fancy prices for these little sec-
tions that were just right for the
single customer. It is so difficult to
force bees to build combs in minia-
ture sections that their use has been
practically abandoned.

Wrapping small section chunks,

Tall Versus Square Sections

The standard section for many
years has been 41 inches square,
but during all this time some bee-
keepers, principally in New York,
have been using a section taller than
broad.

Some of the reasons that have
been given in favor of the tall sec-
tions are as fcllows:

1. Weight for weight, and for the
same thickness of comb, a tall sec-
tion looks larger than a square one.

2. By long association we have

come to like the proportion of ob-
Jects all about us that are taller than
broad. Doors and windows of their
present oblong shape are much more
pleasing than if square.’ Nearly ali
packages of merchandise, such as
drugs and groceries, are oblong in
shape.
_ 3. A greater number of tall sec-
tions holding approximately a pound
can be accommodated on a given
hive surface.

4. A tall section will stand ship-
ping better because the gerpendicu-
Iar edges of contact of the comb it-
self are greater than in a square box.

Since the advent of cellophane,
window cartons have come into very
general use., As the name indicates,
it is  regular standard comb honey
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Window carton

carton with the front cut out, This
opening is then covered on the in-
side with a sheet of cellophane neat-
ly pasted in place. This container
not only protects the whole section
of comb honey but allows the pro-
spective purchaser to see just what
he will get. Putting a nice section
of comb honey in a carton without
the window looks like an attempt to
cover up something that is below
standard.

Cellophane Wrapped Section
Comb Honey.

Some of the prettiest section comb
honey on the market is cellophane
wrapped. Sometimes the cellophane
wrappers are decorated with attrac-

tive designs. At other times they
are . In either case the frcat
and back of the section itself can be

seen,
After a little practice and by
closely foliowing directions, one can
make both faces as tight as a drum.
The folded edges can be moistened
with paste and sealed. Some pack-
ers prefer to use the “Eat Honey”
stickers to hold the edges down.

Section of honey wrappsd in cellophane
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Where comb honey is put on dis-
play at fairs it is customary to use
decorated cellophane wrapped comb
honey. It makes a better display
than window cartons. The latter
are much to be preferred to hand
out to the customer who has her
market basket filled with other arti-
cles having sbarp corners. In the
case of generai honey exhibiis it is
desirable to use a variety of con-
tainers in glass, cellophane, and tin
to aveid sameness. First premiums
are usually based upon artistic vari-
ety and glass containers so placed
that the light will show through
thein. (See Exhibits of Honey.)

(For hints on marketing see Ex-
tracted Honey, Bottling Honey, Ped-
dling Honey, and particularly Mar-
keting Honey.)

Devices for Holding Sections While
Being Filled on the Hive.

Sections can not very well be
placed on the hive to be filled by
bees without some sort of arrange-
ment to hold them. There are sev-
eral different sorts of wide frames,
racks, trays, boxes, clamps, all of
which possess some special features.
It would be impracticable to show
all of them, but for the sake of il-
lustrating some principles it may be
well to mention some of those that
have been used most largely.

What is known as the double-tier
wide frame was perhaps the first de-
vice for holding sections in the hive.
This consisted of a frame of the same
inside depth and length of the ordi-
nary brood frame, but of the same
widih as the section, eight sections
to the frame. It was used very wide-
ly for a while, but in the course of
time it was discovered that it had
several objectionable features. First,
a whole hiveful of them gave the
bees too much capacity to start on
and as a consequence this discour-
aged them from beginning work.
Secondly, they did not permit tier-
ing up to advantage.

The Doolittle surplus arrangement
consisted of a series of single-tier
wide frames having no projections
to the top bars, although shallow
wide frames have been made with
such projections. Both the double
and single-tier wide frames had the
merit of protecting the surface of
the sections from travel stain and
bee glue.
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T Supers

The T super at one time was one
of the most popular forms of section
crates, and a few prefer it to any-
thing else, It is so named for the
T tins that support the sections.
The tins are folded in the form of
a letter T inverted, such construc-
tion making a very stiff and rigid
support. This appliance takes sep-

arators very nicely, the separators
resting on the T tins.

Some beekeepers, like Dr. Miller,
preferred to have the T tins rest
loosely on a little piece of strap iron
or bent staple, both for convenience
in filling the supers and in empty-
ing the same after the sections are
filled. (See pages 176 and 177.)

Supers with Section Holders for

Beeway Sections.

The dovetailed super with section
holders for beeway sections is the
form of super that has perhaps been
used more largely than any other.
It consists of a series of section hold-
ers that are open at the top. Each
holder is supported at the end by a
strip of tin nailed on the inner edge
of the ends of the super.

Section holder and super springs

COMB HONEY, APPLIANCES FOR

Four sections in each section hold-
er are held snugly and squarely in
position with no spaces between the
rows of sections. When beeway sec-
tions are used the bottom bars of the
section holders are scored out to cor-
respond with the beeways. Between
the rows of sections is dropped a
wooden separator.

There is no denying the fact that
in any form of super arrangement
the sections and separators should
be squeezed together to reduce ac-
cumulations of propolis. The objec-
tion to thumbscrews or wedges is
that if the sections in a super be-
come swelled by dampness the rigid
screw or wedge becomes stuck and
this sticking makes it hard to re-
move the sections. If the joints of
the sections have been moistened to
prevent breaking when the sections
are folded at the time the super is
put on the hive there is a slight
shrinkage. This shrinkage makes
more trouble than the swelling, for
the contents of the super become
loose. The bees, of course, improve
the opportunity to crowd a line of
propelis in all the cracks.

414x18 4 x1/10.

Wooden separator

To remedy all this trouble the
steel super spring has come. Its
pressure is constant. It adapts it-
self to any swelling that may occur,
and equally adapts itself to any
shrinkage, so as to press the parts
together enough at all times to pre-
vent the bees from crowding in
propolis.

The super spring is crowded ver-
tically between the side of the super
and post of the fence. When a fol-
lower is used, two springs, one at
each end, are crowded vertically or
diagonally between the side of the
super and the follower, Sometimes
only a single spring is used at the
middle of the follower.

Separators

In connection with agpliances for
holding sections in the hive, there is
a device known as the separator or
fence. These separators are put in
alternately, one in a place petween
the several rows of sections. Each

separator consists of a strip of wood
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44 x 41 x 1"

41, X 434 x 116"
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4 x5 x 13"

Three most popular sizes of comb honey sections.

or metal a little less in width than
the height of the sections, and in
length equal to four sections stand-
ing side by side, or the separator
may he a fence made of the same
size, but consisting of horizontal
strips. The purpose of the separa-
tor or fence is to prevent bees from
bulging their comb from one section
to another. Without them the sec-
tions will be irregular in weight and

unmarketable. Some will be too
lean while others will be so fat that
their surfaces will be bruised by
coming in contact with other sec-
tions when they are put into a ship-
ping case for marketing.

Since the net weight law went in-
to effect (see Labels; also Grading
Comb Honey) unseparatored comb
ploney can not be graded satisfactor-
l y.

Freshly harvested section of Cobana comb honey. (From “How o Raise Beautitul Comb Honey,"
by Richard Taylor. C. 1977 by Linden books.)
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The Cobana System*

In the mid-1950s the late Dr. W, Z.
Zbikowski, a retired physician and
hobby beekeeper living in Dearborn,
Michigan, began experimenting with
ways to produce comb honey in round
sections. He was led to this by his
observation that new honey was added
to the combs, and capped over, in cir-
cular patterns, from which he quite
correctly inferred that round sections
would be filled faster and better than
the traditional retangular ones. The
problem to be solved was, of course,
that of the interstitial spaces between
the sections. There was no way of
fitting round sections into any standard
super without creating such spaces be-
tween them. At first Dr. Zbikowski
tried fitting round sections, made by
sawing off sections of plastic tubing,
into wooden frames in which holes had
been cut to just the size of the tubing.
The result of this crude beginning was
s0 promising that he then iurned to
molded plastic frames, each frame
consisiing of two halves, into which
round sections can be fitted. Each
such section consists of two molded
rings which, once fitted into the two
halves of the frame, come togther with
foundation between them, exactly like
any other split section, except that these
are round instead of square. The de-
sign of these frames and sections that

*Richard Tavior
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this inventor worked out at that time
oroved so0 nearly flawless that it has
survived, almost without change, to
today.

The Cobana super is ventilated at
both ends. It will hoid nine Cobana
frames, each with four sections, or 36
sections in all, but most beeckeepers
prefer to use only eight of these frames,
thereby creating a space at each side
of the super, as well as at the ends.
The super, being 412" deep, is also
slightly more shatlow than the regular
comb honey super. Standard comb
honey supers can be converted to Co-
bana supers simply by cutting them
down to this depth on a table saw.

There are three great advantages to
using Cobana equipment. For one, the
sections do not need scraping, since
the outer surfaces of them are made
inaccessable t0 the bees by the special
frames, and they cannot become propo-
lized or travel stained. Second, the
comb honey supers fill with honey
much faster than those with square
sections, there being no corners tfor the
bees to fill. Comb honey can therefore
be produced by this system in areas of
breifer or less intense flows than are
normally required for getting comb
honey. And third, the comb honey pack
is much neater, more attractive, and
freer from stickiness than the square
wooden sections.

Tha Cobana frame with honey ready for harvesting.
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Not all localities would be suitable
for the production of comb honey.
Where all sources of honey are on
the order of amber or dark with a
flavor below standard, especially if
the flows are more or less intermit-
tent, it would be inadvisable to pro-
duce comb honey in sections. It
would be much better to produce
extracted honey only, put up in tin
or glass or what is sometimes known
as bulk honey. Only localities pro-
ducing the best table honey, white
in color, should be selected for the
production of comb honey. How-
ever, there is one dark honey, name-.
ly buckwheat, for which there is a
very strong demand either in sec-
tions or in the form of extracted
honey. But this honey must be sold
in the locality in which it is produc-

COMB HONEY, TO PRODUCE.—

ed, as buckwheat is not popular out-
side of eastern New York and parts
of Canada.

In order to secure comb honey the
colonies must be very strong—that
is to say, the two-story hives must
be fairly boiling over with bees—-so
strong, indeed, that some of the col-
onies will be inclined to swarm as
soon as the honey flow starts. But
mention of this will be made further
on.

There is not much use in trying to
produce comb honey if the colonies
are only of two thirds or one half
strength. In order to bring all of
these up to honey gathering pitch,
turn to the general subject of Build-
ing Up Colonies and Food Chamber.
Be sure that the directions that are
given are carefully followed. As-
suming that this has been done, it is
also important thac there should he
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the proper proportion of bees of fly-
ing age—that is, fielders. A colo-
ny might have enough bees, but an
insufticiency of them old enough to
go to the fields for nectar. The bees
should not be younger than 10 days
or two weeks, This will require that
eggs that have been laid to produce
bees for the field should be laid
from a month to six weeks ahead of
the expected harvest, -

If for any reason it is not deemed
practicable to build up colonies by
uniting or strengthening them with
package bees (see Package Bees), or
if it is desirable to run for both
comb honey and extracted, the me-
dium colonies may be left as they
are and run for extracted honey,
while those of sufficient stre
will be run for comb honey. e
weak colonies — those of two or
three frame size—should be united
to medium strength colonies, or bet-
ter still, should bhe strengthened ear-
ly by adding a three-pound package
of bees without a queen.

The medium colonies can be built
to proper comb honey pitch without
uniting provided the weather condi-
tions are such that the bulk of the
eggs can be laid from a month to six
weeks ahead of the harvest. (See
Building Up Colonies.)

Colonies that are very strong in
the spring will build up relatively
faster than the weaker ones, and
these can sometimes supply frames
of emerging brood and bees to weak-
er colonies.

There should also be a liberal sup-
ply of stores in the hives the previ-
ous fall, not only to prevent starva-
tion but to make brood rearing pos-
sible, If the supply is scant, the
amount of brood and bees in the
brood nest will be correspondingly
small, and then it may be necessary
to resort to feeding.

It is much better t0 give a colony
a food chamber of natural stores the
previous fall than to feed syrup that
is artificial without the minerals,
proteins, and other elements found
in honey. While syrup is fine for
cold weather, honey is better for
brood rearing. (See Food Chamber;
also Brood and Brood Rearing, Pol-
len, and Royal Jelly.)

Having brought the colonies up to
comb honey pitch, it will be found
that some of them will be inclined to
swarm as soon as the harvest opens.
There will be sorae other stocks that
will make no effort to swarm at all.
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These should be carefully noted, and
queens from them should be used
for breeding. The sw nui-
sance can be very materially reduc-
ed by breeding from the queen
whose colonies keep on storing hon-
ey virithout swarming. (See Swarm-
ing.

Just as the harvest opens, or a lit-
tle before, as may be shown by the
combs being whitened and bulging
near the top, the entrance reducing
blocks should be removed or the
hive should be lifted up on four
blocks placed between the hive bo-
dy and bottom. It has been proved
that the giving of a large amount of
bottorn ventilation in this way will
check swarming to a very great ex-
tent. This ventilation should be sup-
plied a 1little before the harvest
opens, to prevent queen cells in colo-
nies that are not inclined to swarm,
and discourage the building of such
cells in colonies that are inclined to
swarm.

Swarming may also be discour-
aged by giving early a super of ex-
tracting combs, and after the bees
have started on this, substituting a
super of sections. Extracting combs
may be put in the gide of a camb
honey super, or partially bullt sec-
tions from the previous season call-
ed bait sections may be used. A cou-
ple of these placed in the center of
a super on the hives will do much to
discourage swarming and will get
the bees up into the super.

One or Twe Stories for Brood

Most comb honey producers use
the two stories previous to the hon-
ey flow to provide sufficlient room
for exira stores and brood rearing,
permitting the queen free range of
both stories. When the honey flow
beging the hives are reduced to a
single story by taking away most of
the honey and leaving most of the
brood. At the same time two comb
honey supers are usually given so
that the total hive cag:city is not
reduced. (See Food Chamber.)

Double Brood Chamber
for Comb Honey.

During recent years it has been
found possible, under favorable con-
ditions, to produce section comb hon-
ey over a double brood chamber
(sometimes called a food chamber)
colony. Such a colony must be boil-
ing over with bees at the beginning
of the honey flow,
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There are at least three advan-
~ tages to this method over the one
- already mentioned, of removing the
- upper chamber at the beginning of
" the flow and reducing the colony
. down to a single story:

: (1) The double brood chamber af-
« . fords moreél %orlnb :gace f&:r brood
- rearing and helps avoid conges-
. tion which is said to be the main
- - cause of swarming.

.~ (2) The double brood chamber
.- gives ample comb space for storage
- of pollen and there is therefore less
- danger of Egllen being deposited in
- the comb honey sections, which by
- the way, spoils the appearance and

" ealahility af cantinn haneav
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: (3) The double broed chamber
- method avoids all unnecessary han-
" dling — that is, shifting the upper
. chamber at the beginning of the
- main flow, then back on later. Af-
.- ter the surplus corab honey has been
- removed each two story colony
- should have an ample supply of hon-
- ey and pollen for winter and early
- gpring stores. (See Food Chamber.)

~  'The double story method simpli-
- fies apiary management and as time
- goes on it may supersede other
- methods of comb honey production
.. that have been used during the years.
i In some cases it may be inadvisa-
:  ble to remove the uppe: story or food
. chamber if the working field force
" is too light or if the flow is of short
. duration.

When and How to Put on Supers
*7  'The comb honey supers should not
- be given until about the beginning
- of the main honey flow. If the col-
.. onies are in single story hives at this
N tlmeandhavebeenequalizpdbyex—
' ehanshgocombs of emerging brood
tak m the strongest colonies
. and given to those less strong, the
~ eomb eﬁgpers may be given a

re the beginning of

i

to wait until the honey flow actual-
1y begins, so that the hives may be
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ver, the honey flow usually begins
about ten days after the appearance
of the first clover blossoms. This is
usually from the first to the middle
of June in the northern states. Where
sweet clover is the chief source of
nectar, and in the irrigated regions
of the western states where sweet
clover and alfalfa furnish the major
portion of the honey, the honey flow
usually begins a little later. In some
portions of the South the main hon-
ey flow may come quite early or
there may be a succession of impor-
tant honey flows with intervals of
dearth between.

Tiering Up

The old practice was to place the
comb honey super on top of the hive
as soon as the first real honey began
to come in. After this was two
thirds filled with honey and the
bees were pretty well distributed
throughout the super, it was the cus-
tom to place an empty super under
the one partly filled. The purpose
of this was to stimulate greater ac-
tivity and to reduce swarming by
creating extra room on the theory
that the bees would attempt to
bridge the brood nest more closely
wgoth the stored honey in the super
above.

Later practice shows that it is bet-
ter for beginners at least to place
additional supers, one on top of the
other, when the last super given is
about half filled. The danger in the
old method was in giving too much
room at one time, thus discouraging
the bees. They evidently know bet-
ter than their owners when they can
use more room, and if the extra su-
per is placed on top when the lower
one is partly filled they will go
above when they need storage space.
The only possible objection to the
latter practice is that the lower su-
per may_ become slightly travel
stained. If so, the sections can be
easily scraped clean and made pre-.
sentable for market. The filled su-
per should be removed as soon as
sections are capped to avoid travel
staining.

In either case one should always
be careful to see that the bees are
not crowded for room. If the colo-
ny is very strong and the honey flow
heavy, it may be necessary to put on
two supers at once, y if the
upper story, or food chamber, is re-
moved as already explained. If one
is not able to visit the apiary for two
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or three weeks it may be necessary
to put on two supers or even three.
If the colonies are in the home yard
where they can he examined fre-
quently it is best not to give room
faster than the bees are able to oc-
cupy it. As the flow begins to let
up, it is advisable not to add any
more supers, compelling the bees to
fill what they already have.

More beginners make the mistake,
at the beginning of a honey flow, o
not giving another super in time,
than of giving too much room.
the honey does not come no harm is
done. Too little room may start
swarming.

What to De with the Food Chambers
During the Honey Flow

If the food chambers are remov-
ed at the appreoach of the main hon-
ey flow, some provision must be
made to take care of these upper
stories. One way of doing this is to
tier up these extra hive bodies, or
shallow extracting supers, several
stories high above colonies selected
for this purpose, as previously men-
tioned. If any colonies are below
normal strength they may be used
for producing comb honey. The
shallow extracting super can be re-
moved by smoking most of the bees
down into the brood chamber, then
taking it off with but a few bees in
it. When full-depth hive bodies are
used for the second story the bees
should be shaken from the combs at
the hive entrance. Several of these
hive bodies can then be tiered up on
a weaker colony.

Another way of taking care of the
food chambers during the honey
flow is to set them off without
driving out the bees, but heing sure
the queen is in each brood cham-
her as explained under Requeening
without Dequeening further on. The
food chamber is then supplied with
a bottom board and cover and is set
beside the hive. By giving this re.
moved food chamber a queen cell, a
young queen will be reared shortly
and then in the fall the food cham-
ber with the queen is put on top of
the original hive. The young queen
in the top hive will, in the majority
of cases, survive and the old queen
below will be killed. this way it
is possible to requeen without de-
queening and thus save time when
time is very much needed.

In producing comb honey a criti-
cal time as to swarms comes
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the hive is reduced to one story and
comb honey supers are given at the
beginning of the main honey flow.
The writer has seen colonies occu-
pying three or four stories with bees
touching the cover and the floor at
the beginning of the honey flow, in
which nearly all of the bees crowd-
ed down into the brood chamber
during a ceool night after the hive
was reduced to a single brood cham-
ber with two or three comb honey
supers added. Such a manipulation
is the strongest kind of invitation to
the colony to swarm. This is one ar-
gument for letting the bees and
queen have a double brood chamber,
This is where the producer of ex-
tracted honey has great advantage,
since he expands the hive by adding
supers of empiy combs instead of
reducing it by taking away the up-
per story or food chamber and giv-
ing comb honey supers. Some bee-
gen gaveii;::i‘gd to retltilevve this condi-
on hy g up the upper story
and placing the first comb Egney su-
Eer between the two hive bodies,
ut when this is done it is necessary
to take away the upper story a few
days later, since otherwise the bees
would discolor the combs in the
comb honey super.

When the Bees Refuse to Go Up
Into the Super.

If one has read carefully the in-
structions at the beginning of this
chapter on the importance of strong
colonies for the production of comb
honey, he will understand that the
chief and almost the only reason
why bees do not go into the sectionsg®
when other bees in the yard go up,
is that the colonies of the laggar
are not strong encugh In bee force.
The giving of bait sections, or a su-

of sections partly drawn, may

elp, but in the end tha yleld, {r any,

will be light, and there may be a lot
of unfinished sections.

The only real remedy is to run
those under par for the production

to
the . Ris true
that often several sections will be bplightly
ed, but not seriously so.-—Allen La-

11
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of extracted honey leaving the best
and strongest colonies for comb hon-
ey production.

If all the colonies, whether strong
or not, show a disinclination to draw
out foundation in the sections it may
be assumed that the honey flow is
not strong enough to furnish nectar
beyond the needs of the brood nest.
The season may be ever so promis-
ing for a good flow and yet on ac-
count of weather conditions may fail
when the bloom is at its best.

As Close of Honey Season
Approaches.

If the beekeeper runs out of su-
s during the latter part of the

geoll;ey flow, it may be well to shift
supers from one colony to another
thus giving a little more room to
colonies beginning io be crowded
and at the same time reducing the
super room in those having more
than they need. In fact, there comes
a time during the laiter part of tae
honey flow when it is better to have
the colonies crowded a little for su-
per room, but the difficulty is to
know when this time has arrived.
The hees will usually stand a degree
of crowding at this time which ear-
lier in the season would have caused
them to swarm or to loaf badly. Any
new supers that are given at this
time should usually be placed on
top of those already on the hive.

The second step in preparation for
the close of the season is that cf re-
ducing the number of supers on each
hive to one or two as soon as possi-
ble, concentrating the unfinished
sections in these supers. Sometimes
the bees are slow about sealing the
honey, when it may be necessary to
tier up the supers four, five, or even
six h kefore any of them are
ready to be taken off. At other
times they seal the honey more
promptly, so it is rot necessary to
tier up more than three supers high.

sually the bees seal honey more
promptly toward the latter part of
the honey flow,

As a rule it is not advisable to
leave the supers on until all of the
secetions are finished, for the longer
the honey is left on the hives the
more travel stained it will become
:and the more it will be soiled with
!gopolis This is especially true late
‘in the honey flow. When most of
the sections are finished the super
‘should be taken off and the unfin-
ished sections sorted oul to give
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back to the bees for completion. It
is not safe to assume that a super is
ready to be taken off by looking in
at the fop only. It is better to look
in at the bottom also, for sometimes
the sections of honey are sealed near
the ton and not near the bottom.

What to Do with Unfinished Sections

The supers in which but little
work has been done can now be pil-
ed up criss-cross near the apiary and
the bees invited o help themselves,
provided there are enough such su-
pers so that the bees will not crowd
each other so much that they will
tear down the comb. This, of course,
should not be done if there is any
foulbrood among the colonies or if
the apiary is too close to a neighbor.

The last supers which were given
to the finishing colonies should not
be left too long, but should he re-
moved as soon as most of the sec-
tions are finished. Usually it does
not pay to return the unfinished sec-
tions from this last lot of supers for
completion, Some of these may be
sold as culls or cut out and sold as
chunk honey. Many comb honey
producers extract the honey from
these unfinishied sections and save
the combs for kait sections.

The important thing in taking
care of unfinished sections to be
used again the next year is to take
them off before the wood is soiled
with propolis and the foundation
gnawed at the adges and also var-
nished over with propolis.

Feeding Back

If the honey flow fails suddenly,
affording no opportunity to return
unfinished sections to the bees for
completion, they may be completed
by feeding back diluted honey. In
this case the unfinished sections may
be sorted into different grades and
the lightest ones extracted to secure
the honey to feed back in finishing
the heaviest ones.

Feeding back diluted honey io se-
cure the completion of unfinished
sections was formerly practiced to
a considerable extent by comb hon-
ey producers, but has been discon-
tinued by most of them. Comb hon-
ey finished by feeding back s usu-
ally inferior in appearance, tends to
granulate early in the winter, and
much more honey must be fed than
is finally stored in the sections, a
large amount being consumed dur-
ing the process.
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Producing Comb Honey by
Artificial Swarming*

The method of artificially swarming
a colony, or “shook™ swarming, as it
is sometimes quaintly called (see Arti-
ficial Swarming), which some beekeep-
ers use as a method of preventing nat-
uvral swarms, can sometlimes be wused
to produce spectacularly large crops of
comb honey. The procedure is as fol-
lows.

Select a strong colony, early in the
season and when the bees are building
up rapidly and likely to begin prepara-
tions fo. swarming. The colony select-
ed should preferably be one which is
believed to be likely to throw a natural
swarm if left unattended. Set this col-
ony on a new, improvised hive stand
immediately in back of its regular stand,
and arrange it to face in the opposite
direction. On its original stand put a
new bottom board and, on this, a stan-
dard shaMlew extracting super fitted
with nime frames of foundation only,
no drawn comb. On this supcr put a
queen excluder and three comb honey
supers, and cover with inner and outer
COVers.

Next remove the combs and adhering
bees, one at a time, from the original
colony, and give each comb an abrupt
shake in front of the shallow super
which you have just set up on the
original hive stand, thus dislodging
most, but aot all, of the bees at the
entrance to this new and extremely
shallow hive. A sheet or something
similar piaced before this entrance will
help prevent bees from becoming en-
tangled in weeds and grass. Proceed in
this fashion with most, but not all, of
the combs of the original colony, so as
0 get about two-thirds or perhaps
three-quarters of the bees shaken onto
the cloth in front of ithe new hive,
Watch closely, meanwhile, for the
queen, to be certain that she enters the
new shaliow hive, for the entire pro-
cedure would be wasted if she did not
become part of the artificially created
or “shook’ swarm. Before she enters
the new shallow hive one wing should
be about half snipped off or, failing
this, a queen excluder should be placed
between the shailow extracting super
and the bottomn board as soon as you

*Richard Taylor
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are sure the queen is in that super.
Once the queen is inside, the rest of the
bees will go in too and, since the queen
cannot fly back out, either that same
day or the next, ther the entire shook
swarm will stap put and begin to utilize
the shallow super as an abnormally
small brood chamber. Meanwhile, the
bees will also occupy the three comb
honey supers at once, begin to draw
out the foundation in all three supers
and store honey in them.

A new laying queen should at once
be introduced to the parent colony,
which is now behind the artificially
created colony, facing the opposite di-
rection, and much depleted in popula-
tion. This colony readily accepts its
new queen, since its diminished popula-
tion consists entirely of young bees
which are friendly to a new queen, the
older flying bees having joined the
shook swarm at the original stand. This
parent colony will, with its new queen,
rebuild itself to normal strength fairly
quickly and, in a normal season, pro-
duce one or two shallow extracting
supers of honey in its own right.

Consider now the results of the
foregoing procedure. The new colony
established with the artificial or “shook™
swarm is confined to a very smal] brood
chamber, which in a few weeks becomes
almost entirely filled with brood, there
being no room there for storing honey.
The honey, accordingly, ail goes into
the supers. This new colony also be-
comes immensely powerful, its popula-
tion consisting not only of the bees
that were shaken from the combs, but
also of all the foraging bees—precisely
the ones you want for honey getting—
who return to their accustomed hive
stand rather than entering the hive that
is facing in the opposite direction,
Moreover, the bees enter the comb
honey supers at once, since there is
neither brood mer drawn comb down
below the excluder to attract them.
This is why it is essential that the shal-
low super that is now to be used as a
shallow brood chamber must contain
nothing but foundation; otherwise, the.
bees will concentrate below and, for|
the time being, tend to ignore the comb
honey supers.

It is not uncommon for a swarm, thus ’ ,
artificially created and hived on foun- '
dation only, to swarm out of their new -
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5.

Shook swarming into a shallow super:

1. Select a strang colony (AB) that seems likely to swarm if preventive measures are not taken.

2. Set that colony immediately in back of its original stand, and facing in the opposite direction,
In its place, on its original stand, place a shallow super (C) fitted with nine frames of
foundation, on top of which put a quesn excluder {qe) and three comb honay supers (chi.

3. Shake most of the bees fram the parent hive {AB) in front of this shallow extracting super
{C), including the queen, preferably clippsd.

- 4. ReQueen the parent hive (AB) on its new stand just behind its original stand or (loss

prefarabily) lot them raise their own gueeh.

8. After the comb honay has been harvasted, return the parent hive (AB) to ts origtal stand

facing as it was originally facing, and on top of it pince the shalow wmdtracting super

{C) that has in the meantime served ss a brood chamber. Foraging bees from the parent

hive {AD) will find the entrance which has been turned around, the exirs gquesn will bo

deposed, the hrood from the shailow supar (C) will all hatch out and bs replaced by honey
which can be harvested.
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hive the next day. This can be expected
to happen in about one out of four
cases. There is no danger of the swarm
absconding, however, so long as the
queen is restrained from leaving, either
by a clipped wing or by an excluder
under her shallow brood chamber.
Within two or three days, when the
danger of this is clearly past and the
bees have settled into their new hive,
the queen excluder must be removed
from under the shallow brood chamber,
but not from over it. The upper exclu-
der will be needed for the rest of the
season, to prevent the queen from ex-
panding her restricted brood nest up
into the supers.

More comb honey supers will be
added as the scason progresses, and
comb honey harvested as supers become
filled. It is not uncommon to harvest
200 sections of comb honey from a
single colony by this method in areas
of normal honey flows.

When the early honey flcws have
ceased, and before the fall flow begins,
the comb honey colony and the parent
colony behind it, facing in the opposite
direction, should be united, as follows:
Remove all the comb honey supers, and
set the shallow brood chamber off to
one side. Next return thc original or
parent colony to its original hive stand,
and face it in the same direction that it
was facing at the beginning of the sea-
son, before you undertook the proced-
ure just described. And finally, place
the shallow brood chamber, now filled
with brood, on top of this parent colony,
and above any extracting supers that are
already there, treating it exactly as you
would an extracting super. As the
brood in it hatches out, the bees will
fill this super with honey, which can
e extracted along with the rest of the
crop. One of the extra queens in the
colony resulting from this unification
will, of course, be disposed by the bees.

By the procedure just described a
beekeeper can (1) prevent, almost in-
fallibiy, the loss of a natural swarm,
since neither of the two colonies re-
sulting from this operation will swarm,
one of them being deprived of brood
and the other deprived of bees, and
(2) produce a large ¢rop of comb honey
over a strong colony in a drastically
reduced hive.
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How to Take Off Comb Honey

There are two methods of remov-
ing bees from the filled supers. One
is by the use of a bee escape, a de-
vice that will allow the bees to pass

The two
prongs are made of thin strips of brass
and are 50 sensitive that they spread eas-
ily to let the bhees through at the apex.

Porter bee escape. V-shaped

After the bees pass the springs, the points

fly back to position, shutting off a return.

If the prongs are bent or damaced they should
be reset ta 1/18-1/8-inch apart,

through a seif-closing exit, and the
other is by the use of carbolic acid
fumes that are very repellent to
bees. The one prevents the bees
from coming back into the super by
the way they went out, and the oth-
er forces the bees out of the su
through the means of an offensive
gas or vapor like that from carbolie
acid. Both are effective, but the
carbolic acid method should be used
with caution. The first method will
be described first as it has been in
use much longer.

The Bee Escape Method

Various forms of bee escapes have
been devised. The simplest is a
wire cloth cone with a small opening
at the top just large enough to let a
bee through. Bees will readily go
through this but will not be likely to
return because they will seek to en-
ter at the large part or bottom of the
cone. Several forms of self-closing
gates have been devised. The teeth
or prongs raise as the bee passes and
then by gravity drop down as in the
case of some mouse and rat traps.
Mr. R. Porter some 50 years Aﬁo
conceived a plan of a pair of deli-
cate springs between the points of
which the bees could push through
easily. The points wuu‘.l)d then close,
making an opening so small that
they could not go back. As the exit
would clog in a few cases, the es-
capes were provided with double
springs or exits, ags shown. The Por-
ter escape is far superior.

The escape is mounted in a board,
cleated at the ends and sides in such
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Bee escape In place in excape boatd,
awayasto&ovideabeeescapeon

one side so t it can be placed be-
tween the supers and the brood nest
beneath. But care should he taken
that it be placed right side up—that
is, the side up as shown above.

One method of putting on one of
these escape boards follows: With
one hand tilt up the super at one
end enough to make a gap, and with
the other hand take the smoker and
pvlow in two or three whiffs of smoke
to drive the bees hack. Lift the end
of the su ug a little farther so
that it stand at an angle of near-
ly 45 degrees. Set down the smok-
er and pick up the escape board
which should be standing conveni-
ently against the leg. Slide this
on top of the hive as far as it will
go, bee space gide up. Let the su-

per down gently on the escape
- boards, and last of all bring the
escape board and super info align-
This method
eliminates hard lifting, saves time,

ts angering bees, and avoids
Pilling them

Blowing Bees

Blowing bees out of supers is a meth-
od developed by the US.DA, It in-
volves some device that produces high
velocity air up to 160 m.p.h. which can
be a shop vacuum cleaner stripped of
its fine mesh bag or a gasoline driven
impeller.

Blowing has the advantage of work-
ing under all weather conditions, it does
not irritate the bees. The procedure is
to lift the entrance edge of the surplus
super so that the super is almost in the
vertical position with the frame bottom
bars just above the entrance side of the
hive. The operator stands at the back
_of the hive blowing the bees out the
" bottom of the super. They catch wing
. in midair and fly into the entrance.

The blower used with 2 gueen trap is
also useful in requeening at those times
in the fall when vou can spend a lot of
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A high velgcity hae blower driven by a two

cycle angine shown here mounied on a super

truck. This is a knapsack type blowsr normai-
Iy worn on hack of the opératot,

valuable time hunting for an elusive
queen. :

In this procedure the whole colony
is biown from the combs. The operation
only takes a few minutes. As the bees
reenter the hive, much as a swarm
would, the queen is stopped by the
queen cage and can be found easily.

Benzaldehyde Repellent
The most widely used new fume re-
pellent is benzaldehyde. It is mailable
and was developed by Professor Town-
send of Ontario Agricultural College.

Fume Board

It is most effective at temperatures be-
low 80 degrees but can be used above
this temperature if three parts of ben-
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zaldehyde are mixed with two parts
glvcerin and one part water.

Under normal conditions one table-
spoon of full strength benzaldehyde is
sprinkled or sprayed eveniy on a fume
board. The bees are started down with
smoke, the fume board is left on the
super five minutes. Stupefied bees indi-
cate an overdose but if the bees are not
quite driven out more benzaldehyde
should be used.

Benzaldehyde can be used effectively
at temperatures as low as 60 degrees
Fahrenheit but dosages should be in-
creased as the temperature drops.

After repeated use the fume board
will be covered with crystais, They
should be removed by washing with a
hose or brushing. Benzaldehyde can
irritate the skin but can be washed off
with liberal amounts of water.

Scraping Sections

In order to make sections present
a clean and marketable appearance
all the propolis should be scraped
off. Some and perhaps most bee-
keepers prefer for this purpose a
common case knife, and others a
sharp jackknife. Sometimes the
edge of a scraping knife is ground
square and the sg:fing is done with
a corner of the knife. But the gen-
eral practice seems to favor the or-
dinary edge. Others prefer to use
No. 2 sandpaper. A sheet of it is
pasted flat on the table, and the sec-
tion, edges down, is rubbed back
and fo on the rough surface. If
the day is not too warm nor the
propolis too soft, the sandpaper will
do faster work than a knife. But
the edges of the section are a little
roughened, and more or less fine
dust at times gets on the surface of
the comb.

When one has a large amount of
comb honey the work can be done
with sandpaper more expeditiously
by fastening it on a revolving cylin-
der or on a flat ce of a revolv-
ing disk operated by foot nower or
a small motor. ‘The author’s expe-
rience, hawever, is that a power-
driven cylinder or disk, on account
of high speed, does not scratch the
sections or leave the surfaces of the
comb covered with dust,

How to Remove Propolis

In scraping sections, fine particles
of propolis will fly, get on the back
of the hands and in between the fin-
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gers. These fine particles jrritate
and cause burning on some people.
The remedy, of course, is to wear
gloves, or wash the hands in a sol-
vent to remove the bee glue. Rub-
bing alcohol obtained at drug stores
is the cheapest and most effective
solvent,

Packaging a clean section.

Preventing Wax Moth Damage*

Danage caused by wax moths
(Galleriza mellonella) ruins the market-
ability of comb honey. The infestation
begins when the adult wax moth lays
its eggs in the vaprotected comb, either
in the hive, during removal from the
hive or during storage. If conditions
are suitable for the eggs they hatch
into larvae which cause the damage to
the combs and sections, Nearly total de-
struction resuits from the proliferation
of the larvae feeding on the combs.

If comb honey is to be protected
from wax moth damage the honey must
be removed from the hive as soon as
it is capped by the most expedient
method. The adult wax will enter the
super of comb honey whenever it is
not protected by the bees or the bee-
keeper.

Storage of section comb honey or
cut comb honey without protection
from wax moths is certain to result in
damage or destruction. To protect comb
honey from the wax moth when condi-
tions favor an infestation a cold treat-
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ment is recommended by Cantwell and
Smith. They exposed various growth
stages of the wax moth to low temper-
atures of 0°, 5°, 10°, and 30°F., in
ordinary household refrigeration equip-
ment. The lower two temperatures,
0°F. and 5°F, were obtained in a
household deep freezer. The cold tem-
peratures required to get a 100% wax
moth Kkill in the various stages of devel-
opment are given in the following table.

Stage 30°F. 20°F 10°F, SoF, O°F.

Egg 270 270 180 120 120
Larva 480 150 120 120 105
Fupa 360 120 105 75 60
Adult 360 120 90 60 45

Figures on the table, in minutes, is the
temperature-gxposure time necessary to
obtain 100% Kkill of various stages in
the life cycle of the wax moth.

Facilities for the treatment of guan-
tities of comb honey beyond the capac-
ity of a home freezer requires a storage,
room and a system utilizing carbon
dioxide. Such a system is used by the
Sioux Honey Association of Waycross,
Georgia. It is described in a manual
prepared from the test results of re-
search conducted under a memorandum
of understanding between Sioux Honey
Association and the United States De-
partment of Agriculture.**

Equipment requirements are given
in the manual for the installation oper-
ated at Waycross but it may be adapt-
able to other storage conditions and
other locations. Liquid carbon dioxide
is supplied from a 9,000 pound capacity
tank outside three Jarge storage rooms
which measure 48x25x14 ft. Move-
ment of the carbon dioxide into the
rooms is regulated by solcnoid valves.
A vaporizer converts the liquid carbon
dicxide into gas. - The gas feeds out
through perforated pipes in the treat-
ment rooms where it is analyzed and
adjusted to the proper concentration
and amount by instrumentation, Ulti-
mately, the carbon dioxide concentra-
tion reaches 70 to 80%. An analyzer-
controfler maintains the desired con-
centration of carbon dioxide in the
rooms for four or five days to obtain
complete control of all life stages of
wax moth which may be present in the
material being brought into the rooms.
Acration by fuas for at least two hours
permits the attendant to enter the rooms
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24 hours after the treatment, but the
rooms are opened only when necessary.

*information taken from technicat reports
furnished by Dr. Robert Meloy of the Siocux
Honey Association, Sioux City, lowa.

**Edwards G. Jay and Gordon . Pearlman,
Jr., A Manual for Carbon Dioxide Treatmant
of Comb Honey at Waycross, Georgia, ARS-
usDA, Savannah, Georgia.

COMBS., — A beautiful thing in
nature is a piece of comb honey with
its snowy whiteness and its burden
of sweetness. Aside from its white-
ness and sweetness, the marvelous
structure of the comb compels our
admiration. The walls of its cells
are so thin that from 2000 to 3000
of them must be laid one upon an-
other to make an inch in thickness,
each wall so fragile as to crumble
at a touch, and yet so constructed
that tons of honey stored in them
are transported thousands of miles
in safety.

Formerly the word ‘“honeycomb”
meant both the comb and the honey
coniained in it — in other words,
what we now call “comb honey"
was formerly called ‘“honeycomb”.
Whenever the word “honeycomb” is
found in the Bible, it means “comb
honey".

It is gnly in comparatively recent
years that the real source of the
wax from which comb is constructed
has been known. In 1684 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.

These wax scales may be found
plentifully on the floor of a hive at
the time when comb building is go-
ing on. They are somewhat pear-
shaped as shown on the next page
where is shown also the powe
jaw of the worker by which the wax
is worked. The wax scales are much
more britile than the wax that has
been worked into comb, and are
transparent, looking somewhat like
mica. Some observers say they are
white—others say they are pale yel-
low. Probably both are right, the
color depending upon the polien
consumed.

_These wax scales are secreted by
eight wax glands on the under side
of the abdomen of the worker bee,
as seen in illustration on next page.*
Examine a lately hived swarm and

*For a description of how these are re.
moved by the bees, see Pollen, subhead
How Bees Remove Pollen, by Casteel.
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Wax scale

Jaw of worker bee—From
Cheshire,

plenty of bees will be found show-
ing this appearance. Wax is liquid
when first secreted. It is derived
from the blood of the bee by cell ac-
tion. So it is an expensive product,
and one might say it is derived from
th: “sweat and blood” of the bee for
it :s sweat out from the blood by the
wox glands. Just how expensive it
is seems a hard matter to learn. For
many years the stereotyped expres-
sion was “every pound of wax re-
quires 20 pounds of honey for its
production’”’. Later investigations
have cut down that estimate great-
ly. But there is no agreement. Some
beekeepers estimate as low as three
or four pounds of honey tc one of
wax. Others say seven, 15, or some
other number.

There are those who hold that the
secretion of wax is involuntary, and
that if not utilized there will be so
much dead waste, and so nothing
can be gained by trying to save the
bees the work of wax secretion. But
this is not the general view. Cowan
says, in his book, “The Honeybee,”
on page 171, “Wax is not produced
at all times, but its secretion is vol-
untary.” The practically unanimous
agreement among beekeepers that a
very much larger quantity of ex-
tracted than of comb honey can be
obtained is hard to explain without
admitting that the furnishing of
drawn combs saves the bees much
labor in the way of wax production,
and that production depends on con-
ditions that come largely under the
control of the beekeeper.

A high temperature favors the se-
eretion of wax, and when it is pro-
duced in large quantities the bees
hang inactively in clusters or fes-
toons.

“Wax is not chemically a fat or
glycerine,” says Cheshire in “Bees
and Beekeeping”, Vol. I, page 160,
“Hence those who have called it
‘the fat of the bees’ have grossly
erred; yet it is nearly allied to the
fats in atomic constitution and the
physiological conditions favoring the
formation of one are curiously sim-
ilar to those aiding in the produc-
- tion of the other. We put our poul-
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try in confinement with partial light
to fatten up. Our bees, under Na-
ture’s teaching, put themselves up to
yield wax under conditions s¢ par-
allel that suitability of the fattening
coop is vindicated.

“The wax having been secreted, a
single bee starts the first comb by

New wax secreted by wax glands appear
&s scales on the bee's abdomen.

attaching to the roof little masses of
the plastic material, into which her
scales are converted by prolonged
chewing with secretion; others fol-
low her example and the processes
of scooping and thinning commence,
the parts removed being always
added to the edge of the work, so
that in the darkness and between
the bees grows downward that won-
derful combination of lightness and
strength, grace and utility, which
has so long provoked the wonder
and awakened the speculation of the
philosopher, the naturalist, and the
mathematician.”

A chief use for the honeycomb
being to furnish cradles for the baby
bees during their brood stage, the
problem is to find what arrangement
will accommodate them in the least
space and with the least expendi-
ture of wax. If a number of cylin-
ders with rounding bottoms are pil-
ed, and just back of them, back to
back, and as closely as they can be
packed, another series of cylinders
are piled, there will be an arrange-
ment that will leave a great waste
of room bhetween the lines of con-
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Economical f material but wastefal
of space.

tact of those cylinders, and another
waste between the points of contact
of the rounding bottoms. If pres-
sure is exerted on these cylinders so
that the sides and bottoms come info
contact, there would be some six-
sided cells with bottoms that are
made of three lozenge-shaped plates,
or what as a whole is an exact coun-
terpart of honeycomb. It has been
argued that bees make the cells cy-
lindrical in the first place, and then
by pressure from within force the
cells in the form of hexagons, but
unfortunately for this theory, plas-
ter casts of cross-sections have been
made of combs in all stages of con-
struction, which show that bees start
their work by making true hexagons
and not circles or cylinders. This
can be seen by looking through a
piece of glass on which combs have
been built. However the combs are
made, their general construction is
such that the greatest economy of
space and material is effected for
holding either brood or honey. There
would be an equal saving of wax if

Economical of space but wasteful of
material.
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the cells could be made square with
flat bottoms, but such cells would
not fit young bees, nor would the
comb be as strong. The hexagonal
ig the very best form of construc-
ion,

By far the larger portion of the
cells in a hive will be found to
measure slightly less than five to
the inch, or more exactly 4.83 cells
per inch. (See Cells, Size of, in Hon-
eycomb.) These are called worker
cells and may be used for rearing
worker brood or for storing honey
or pollen. A smaller number of cells
will be found to measure about four
to the inch. These are called drone
cells, and may be used for rearing
drone brood or for storing honey—
seldom for pollen.

I

1,

Economical both of material and space
occupied.

Instead of lessening our admira-
tion, the slight variation from exact-
ness in the work of comb building
when the bees are left free to take
their own course, rather increases it,
just as a piece of hand-made work
is often more admired than that
which is machine made. The mar-
velous ingenuity displayed in ad-
justing the work to varying circum-
stances is something far bevond ma-
chine-like exactness. Cut a few
square inches of comb ocut of the
middle of a frame of worker comb
in the middle of a good honey flow,
and the chances are that the bees
will fill the hole with drone comb.
A few cells will be built that are
neither drone cells nor worker cells,
and these are called accommodation
cells. But so skillfully are the ad-
justments made in passing from
worker to drone cells that at a hasty
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A characteristic spur of natural comb bullt
from a horizontal suwpport one half size.

glance one wuuld be inclined to say
they all are either worker or drone
cells. Observe the small pieces of
comb started at different points on
the same top bar on page 187. They
inay be at such distances apart that
when the two combs meet, if built
with rigid exactness, the center of
the cell in oie comb will coincide
with the edge of a cell in the other
comb. Yet 3¢ i Y are meas-
urements made, and so gradual the
change as one comb approaches the
other, that the unaided eye can de-
tect no variation from an unbroken
comb of worker cells. The whole is
such an exquisite piece of work as
no human expert can hope to equal.
Besides the worker and drone cells,
queen cells are built at times, as de-
scribed.

The merging of drone cells inte worker

Variations in the Angles of
Honeyconib.

The diseriminating reader perhaps
has noticed that there is a slight
variation in the angles of the hex-
.agonal cells in the honeycomb made

i [

185

by the bees. To put it in other
words, the hexagons of the honey-
cormnb are not mathematically exact,
but the general shape is that of a
six-sided cell. There are two par-
allel vertical walls at an angle to the
point of support that are slightly
longer than other parallel walls.
Apparently there is an attempt on
the part of the bees to make their
cells true hexagons, but on account
of the temperature of the honey bee
clusters and the weight of the bees,
which is considerable, the parallel
vertical walls are stretched slightly,
making some of the angles more
acute and others obtuse.

Whether this variation is a design
on the part of Nature is not clear.
Apparently there are mechanical
reasons why one set of angles are
slightly chtuse and others are slight-
ly acute.

There has been much discussion in
the years gone by as to how the
bees build their comb, but it is very
evident from the combs examined
by the author that 95 combs out of
100 have two paralle! walls verticai
while the other parallel walls are di-
agonal. (See Fig. 1.)

Fig. 1 Fig. #

It must not be assumed from the
foregoin{lsthat combs with two par-
ellel wa horizontal as in Fig. 2
are in any way abnormal or that
the bees do not build the ¢comb as
quickly. Such is not the case.
parently the matter is of little con-
cern to the bees.

Sometimes when the comb was at-
tached to a vertical support there
would be two parallel walls that
were horizontal. Occasionally there
would be an attachment whereby
horizontal walls were attached fo
horizontal supporis, but these cases
were very rare and the author has
come to the conclusion that natural-
built combs (without comb founda-
tion) will almost always have two
parallel walls hanging vertically
from a horizontal support. Appar-
ently there is a reason. for Nature
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Cross-section of honey comb, with cells filled
with honey, shows how comb cells are not

constructed horizontal but rather tilt up
slightly. Alzg, note how the bees compen-
sated for the bowed foundation at the bottom.

usually, if not always, follows a pol-
icv that is best for its creatures.
{See Fig. 2.)

There is another interesting fact
that perhaps may not be noticed,
and that is that the midrib of comb
increases in thickness and strength
toward the point of support. The
bees make either a very thick mid-
rib to start with, or increase this
midrib near the support as the comb
is built downward. Apparently this
increase in thickness dces not pre-
vent comb from stretching and
hence the various methods of sup-
porting comb foundation while it is
being built out,

For a half century comb founda-
tion has been designed and manu-
factured s¢ that the combs built
from it will ba supported as we find
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them in Nature, namely, that there
will be two parallel vertical walls
in an ordinary brood frame. If one
will examine the combs built out in
section honey boxes, he will find
that the parallel walls are parallel
to the top of the section, if the foun-
dation is cut across. (See page 187.)
Most of the comb foundation comes
out of rolls so that the two parallel
walls are at right angles to the side
of the sheet as it comes out of the
comb foundation mill. These sheets
are cut up in lengths to fit inside of
a Langstroth frame, and therefore
the sheets are hung so that the walls
shall be vertical in an ordinary
frame. When the foundation is made
lighter in weight for the section
honey box, those same sheets are
cut lengthwise so as to leave widths
when cut in squares or oblong pieces
so as to leave parallel walls, parallel
to the top of the section. Apparent-
}Jy this makes no difference {o the
ees.

It should be observed that when
the walls are parallel to the top of
the section there will be very little
stretching because the other side
bars of the section are so close at
hand. In a relatively long brood
frame, the situation would be dif-
ferent. so wire supports or rein-
forcements at the base of the foun-
dation are necessary,

In 1873, as reported on page 153,
A. i. Root, in collaboration with his
machinist, made his first successful
comb foundation using type metal
rolls. the surfaces of which were
stamped with the base c¢f the honey-
combs. At the left of the illustra-
tion on page 188 is shown one of
the later machines using two such
rolls which are ten inches long.
The one on the right shows the
same general type but the rolls were
ten inches in diameter in the belief
that a better product could be se-
cured as the cell wall angles were
reversed to correspond with the an-
gle shown in Fig. 2 on page 185. E.
B. Weed, the inventor of the Weed
Process comb foundation is shown
inspecting the machine. Instead of
having two parallel walls vertical
to the line of support, it made the
foundation so that the two parallel
walls would be horizontal and in
line with the support. The manu-
facture of this rachine was discon-
tinued because it was not practical,
Sufficient pressure could not be ex-
erted upon the comb foundation on
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A 2%-inch roll and a 10-inch roll foundation mill with Mr. E. B, Weed standing
zontal instead of vertical as shown In Fig. 2 on page 185,

account of the increased diameter,
and what was more, the type used
to give the imprint of the bottom of
the cell was liable to creep out of
its sockets in the roll.

While the cell walls vary in thick-
ness from 3/1000 to 2/1000 inch, the
septum is thinner, sometimes being
as thin as 1/000 of an inch when
first built. But as successive gen-
erations of young bees are reared in
the cells, cocoons and secretions are
left at the hottom of each, and in
time the septum may become 3%
inch thick. From this it happens
that, although worker comb is %
inch thick when first built, speci-
mens of old comb may be found
measuring an inch in thickness since
the bees draw out the cell walis at
the mouth of the cell to balance the
additions made at the bottom of the

in the
background. The jarge mill has its angle reversed so that the parallel walls are hort-

See text.

cell, so as to maintain the same
depth in an old cell as in a new one.

However, when worker cells are
used for storing honey, if there is
room for it the depth of the cells
may be so increased that the comb
may be two or three inches thick.
Drone comb is even more likely to
be thus built »ut. The cells of both
kinds slant upward from the center
to the exterior of the comb, yet so
slightly that to the casual observer
they appear entirely horizontal. Yet
when the comb is so greatly thick-
ened for the storing of honey, the
slant may be much increased, giving
the cell a curved appearance.

Formerly it was thought that the
cappings placed over honey were
air-tight, and this in spite of the
fact that it is a common thing to see

white comb honey become watery
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and dark when kept in a damp
place, ihe thin honey finally ¢ozing
out through the cappings. Cheshire,
who at one time held that the seal-
ing of honey cells is air-tight, says
in “Bees and Beckeeping,” Vol. I,
page 174: “By experiments and a
microscopic examination, I have
" made evident that former ideas
were inaccurate, and not more than
- 10 percent at most of the sealing of
honey is absoluteiy impervious to
air”. The sealing of the brood cells,
however, is very much more porous
- {see Brood and Brood Rearintgh s
- which allows sufficient air for the
brood. The brood cell cappings are
made up of shreds of cocoons, pol-
len, and almost anything that comes
handy, with only enough wax to
weld the whole together.

The beautiful white color of hon-
eycomb becomes dark with age, and
when used for brood rearing be-
comes nearly black,

- While drone comb measures just
- about four cells to the inch, the bees
seem less particular about the size
of it than that of worker comb,
They often seem to make cells of
such size as to fill out best a given
- space; and accordingly, the ecells
differ from worker size all the way
_vp to considerably more than % of
- an inch in width. Drones are raised
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in these exira large cells without
trouble, and honey is also stored in
them; but where they are very large
the bees are compelled to contract
the opening, or the honey would
flow out. As honey is kept in place
by capillary attraction, when cells
don't exceed a certain size the adhe-
sion of the liquid to the walls is suf-
ficient of itself to hold honey in
place. Where drones are 10 be rear-
ed in these very large cells the bees
contract the mouth by a thick rim.
As an experiment some dies were
made for producing small sheets of
foundation having only 3% cells to
the inch., The bees worked on a
few of these same thick rims, but
they evidently did not like them, for
they tried to make worker cells of
some of them, and it proved so much
of 2 complication for them that they
finally abandoned the whole piece
of comb, apparently in disgust. Bees
sometimes rear worker brood in
drone comb where compelled to by
want of room, and they always do
it in the way already mentioned—
by contracting the mouth of the
cells and leavi?ti the young bee a
rather large be in which to grow
and develop. Drones are sometimées
reared in worker cells also, but they
are so much cramped in wth that
they seldom look like devel-

S

Top view of honeycomb greatly eplarged, showing the thick cirenlar rim or coping at
: top of cell. Photo by E. F. Bigelow
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Bees living on combs bailt in the open alr at Medina, Chio

oped drones. (See Laying Workers,
Brood and Brood Rearing, and Cells,
Size of in Honey Comb.)

In A. 1. Root’s original house api-
ary in 1878 there were dozens of
hives where the bees were building
close to the glass, and all he had to
do in order to see how it was done
was to take a chair and sit down be-
fore them. But the workers have
such a queer sleight-of-hand way of
doing that it is hard to follow.

[A. I. Root wrote the matter from here
to the finish of the subject and it has
stood the test of time.}

If one will examine the bees dur-
ing the season he will see on the un-
der side of the body of the workers
little scales protruding from the
segments. (See page 183.) These,
Casieel* explains, are removed by

*See Circular No. 181, Bureau of Ento-
z:}ogy. Washington, D. C.. by D. B. Cas-

the spines of the pollen comb of the
third pair of legs and are then trans-
ferred to the fore legs. Sometimes
in the process the wax scales drop
down between the combs onto the
bettom board where they can be
seen with the marks of the pollen
spines,

If a bee is obliged to carry one of
these wax scales but a short dis-
tance, it takes it in its mandibles
and looks as businesslike with it as
a carpenter with a board on his
shoulder. If it has to carry it a dis-
tance it takes it in a way that is dif-

ficult to explain any better than to

say it somechow slips it under its
chin. When thus equipped, one would
never know it was encumbered with
anything unless it chances to ﬂlqE
out, when it will dexterously tu

it back with one of its fore feet.

The little plate of wax is so warm:




from being kept under its chin as
to be quite soit when it gets back;
and as it takes it out and gives it a
pinch against the comb where the
building is gcing on, one would
think it might stop a while and put
it in place; but not that bee, for off
it scampers and twists around so
many different ways one might
think it was nct one of the working
kind at all. Another follows after
it sooner or later and gives the wax
a pinch, or = little scraping and
burnishing with its polished mandi-
bles, then another, and so on; and
the sum total of all these maneuvers
is that the combs seem almost to
grow oui of ncthing; but no one bee
ever makes a2 celi.

The finished comb is the result of
the united efforts of the moving,
restless mass and the great mystery

|

is that anything so wonderful can
ever result at all from such a mix-
ed up, skipping about way of work-
ing as they seem to have. When
- the cells are Luilt out only part way
they are filled with honey or eggs,
and the length is increased later on.
It may be that they find it easier
working with shallow walls about
the cells, for they can take care of
the brood much easier, and put in
the honey easier too, in all probabil-
ity; and as a thick rim or coping is
always left around the upper edge
of the cell (see page 189), no mat-
ter what its depth, they have ma-
terial at hand to lengthen it. This
thick rim is also very necessary to
give the hees a secure foothold, for
the sides of the celis are so thin
they would be very apt to break
down with even the light weight of
a bee. When honey is coming in
rapidly and the bees are crowded
for room to :tore it, their eagerness
is so plainly apparent as they push
the work along, that they seem to
fairly quiver with excitement; but
for all that they skip from one celi
to another in the same way, no one
bee working in the same spot over
a minute or two at the very outside.
Quite frequently, after one has bent
a piece of wax a certain way, the
next tips it in the opposite direction,
and so o) until completion; but af-
ter all have given it a twist and a
pull, it is found in pretty nearly the
right spot. As nearly as the author
can discover they moisten the thin
- ribbons of wax with some sort of
fluid or saliva. As the bee always
preserves the thick rib or rim of
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wax at the top of the cell it is work-
ing on, the onlooker would suppose
it is making the walls of considera-
ble thickness (see page 189). But if
it be cut away and this rim be brok-
en, its mandibles will have come so
nearly together that the wax be
tween them beyond the rim is al-
most as thin as tissue paper. In
building natural comb, of course
the bottoms of the cells are thinned
in the same way, as the work goes
along, before any side walls are
made at all.

When no foundation is furnished,
little patches of comb are started at
different points, as shown on page
187. As these paiches enlarge, their
edges are united so perfectly that it
is sometimes difficult, when the
frame is filled solid, to determine
where the pieces are united, so per-
fect is the work. At other times
there may be a row of irregular or
drone cells along the line of the
union. The midrib of natural comb
becomes thicker as it approaches the
line of support and tapers toward
the bottom. Why this is so is evi-
dent, It seems wonderful that there
should be a gradation in thickness
from top to bottom in spite of the
haphazard, skip-about work on the
part of so many different bees.

{(For the consideration of the
thickness of combs and how far to
space them apart, see Frames, Self-
spacing, Spacing Frames, and Comb
Foundation.)

COMBS, CELL SIZE OF. — See
Cells, Size of in Honeycomk.

COMBS FOR EXTRACTING AND
FOR BROOD REARING. — Under
Comb Foundation is shown how
combs are built by the use of artifi-
cial aids. Under Cells, Size of, di-
mensions are given. Under Manipu-
lation of Colonies, how combs or
frames are handled. Under this
head will be discussed the economic
and comparative value of good and
poor combs when used in brood
frames. .

Next to poorly made hives that
require a hatchet or cold chisel to
open, or poorly made frames that
one can’t put in or take out of a
hive, are poor combs, especially
drone combs. The bad equipment
means a big waste of time, infuri-
ated colonies, a painful lot of stings,
and a whole apiary in an uproar.
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The bee inspector who is cbliged
to see every inch of comb surface is
sometimes made disgusied enough
to burn the whole outfit, disease or
no disease, but he must grin and
bear it because it is part of his job.
If he finds disease on top of the
skinned knuckles and his stings, he
is more apt to burn the colonies, be-
licving that he is doing the owner
of the layout a real favor in getting
rid of his poor eguiprment.

The economic waste of poor combs
is more often passed over in silence
both by the bee inspector and the
beekeeper unless the combs are so
crooked or uneven that they crush
bhees in the attempt to remove them.
The matter is made worse when the
position of such combs must be
changed. The crocked combs can
be removed from the holes where
they were built but can not be put
into other places where their two
fat sides crush bees. This is shown
in the cross section of combs shown
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Fig. 1 Fig.
It comb foundation iz But later om, if the
not reinforced with combds are interchang-
HORIZONTAL WIRES ed, as they must be,
threaded through the or turned around,
end bars, heavy clus- there is trouble. The
ters of bees are Ukely bee space 1s elther re-
to get on one side and duced to nothing or
warp the fogndation greatly increased. El-
out of the frame, Te- ther condition makes
sulting in a bad situa- trouble. The bees do
tion later on. This 13 not leave the combs
almost sure to hap- In
pen whether the hives lopg. They attempt to
are level or not. See straighten the sur-

this condition very

above. faces, but the centers
they c¢an not change.
See ahove.

below with the legends beneath
that tell the story.

Combs built on reinforced foun-
dation* on four horizontal wires
will be all worker and as even as a
board. There is no valid excuse ex-
cept shiftlessness or laziness for hav-
ing anything else. Reinforced foun-
dation costs a little more but it saves
it in brood, stings, lost time, and in
actual honey or money earned. If
the crooked comb has much drone
comb in it, thousands of useless
drones are reared. Even if the comb
is as straight as a board but all
drone, the gueen is quiie liable to
hunt it out and lay drone eggs in
every cell.

Nature left to itself is apt to be
lavish in furnishing more males than
are necessary. Combs in a box hive,
built without foundation, result in
thousands upon thousands of drones
that are only consumers and thus a

*Reinforced comb foundation means ej-
ther Root Three-Ply or vertical wires im-
bedded in the sheet.

Fig. 10 Fig. IV
And l’lnall.y the bees The above combs a
may straigh

surface of the comb, nom - sagging found

but the midrib re- tion with four HORT

mains warped forev- ZONTAL WIRE

er, cansing a2 bad lack threaded through th

of uniformity in the end bars.
depth of the cells. stratght combs
Bees <¢anm hot rear straight on the su
worker brood in shal- faces and straight
Jow cells. They are the centers — wit
Hkely to reconstruct cells of uniform dep

very deep cells into throughout. Th

drone cells, and the queen can thus

brood nest is thus range a compae

“patchy". See above. brood nest. Swarmin
is reduced. Bae abov

ten the bullt on reinforce




drain on the future food supply of
the colony. The worker bees, their
sisters, seem to know this; at the
clogse of the main honey flow they
- push all drones out of the hive where
- they starve.

It has been estimated that to rear
a cell of brood, either drone or
worker, requires the equivalent of
nearly a cell of honey of the size
from which it came, A worker will
be a producer as well as a consumer
-but a drone will be only a copsumer.
It is reasonably safe o say that the
- average drone will cat the equiva-
‘lent of a cell of honey or more be-
fore he @dies. It took nearly a cell
of honey, plus pollen, to rear him
and it will take more than a cell of
“honey to keep him ready for a ser-
vice which a thousand to one he will
' not be called upon to give. If a
frame of drone brood costs two cells

 Combs that have been sorted out to be
' meited. All such combs should be repiac-
.ed with good ones or frames of foundation,

' of honey for every cell it contains,
there is the equivalent of eight
 pounds of honey that has been worse
- than wasted. Every comb that con-
. tains some drone brood will contrib-
‘ute wastage or loss.

- The combs shown abave came
' from a modern apiary as is evidenc-
‘ed by the modern Hoffman frames.
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These, together with many more,
were thrown on a pile and melted.
The owner was going through them
in early spring to sort out the bad
combs. Spring is a good time to do
this ll;ecausgy thEev combs will then Il:e
nearly empty. Every beekeeper who
has been transferring previously
will get many such combs that
should be melted for wax and re-
placed with full sheets of worker
brood foundation. As has heen
pointed out, this will save honey
and wasted energy of the bees in
raising a hoard of drones that are
unhecessary except in a queen rear-
ing yard, Even then only colonies hav-
ing the very choicest drones and queens
should be used for such a purpose.

Amount of Wax in Old Combs

Many beekeepers who ship old combs
to the wax rendering plant are disap-
pointed in the amount of wax obtained.
It is difficult to estimate in advance
how much wax can be obtained from
a given number of old combs, One
report is given of 1240 standard frames
of combs which were rendered,
yielding 204 pounds of wax, or an
average of 2.6 ounces of wax from
each frame. This would be one
pound and 10 ounces for a set of ten
combs. Perhaps it is safe to say that
from 1% pounds to as high as 214
pounds of wax can be obtained from
a set of ten combs.

Old Combs Darken Honey

Prof. G. F. Townsend, Department of
Environmental Biology, University of
Guelph, Guelph, Ontario, Canada has
conducted trials on the darkening of
honey through staining. He found that
old dark brood combs definitely caused
staining of the honey. It seems the
darkening chemicals are water soluable
and affect the honey as long as the mois-
ture content is greater than 21-22 per-
cent. “Unripe” nectar, of course, may
average as much as 60 percent water so
the best way to avoid this staining is
to use only light-colored combs for
honey storage.

Importance of a Reserve
of Good Combs

The importance of having a large
stock of empty combs on hand is ap-
parent. If one does not have good
ones, how urméd hg get vi_:lhnemt?h 'Igg

can bhe sec v giving the
frames of foundation in the fall
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Combs should be approximately three-
quariers capped over before they are put
into the exiractor.

when they are gathering honey.
They may then be extracted and
held in reserve until the main crop
of while table honey comes on
the following season. Or better, if
the combs are fairly well filled and
sealed, he may use them for winter
stores. (See Food Chambers.) Of
course, one can have the combs
drawn out during the main honey
How, but that would probably mean
some swarming and a decrease in
the crop. The swarming nuisance
can be materially reduced by alter-
nating frames of foundation with
brood combs and the bees will
quickly draw out the combs and the
queen will enter them. This will
usuzally check swarming.

The Economic Waste from
the Use of Poor Combs

At the outset mention was made
of the economic difference between
good and poor combs. First of all,
the combs should be well wired to
stand rapid handling, moving full
colonies from one yard to another,
and more or less rough usage in
and out of the extractor. (See Comb
Foundation; also Extracting.) When
the honey is thick the extractor must
be revolved at full speed, and unless
the combs are built from reinforced
foundation and well wired they are
liable to break out of the frames,

It is desirable also that the comb
be well fastened to the end bars and
buiit clear down to the bottom bhar.
If the flow is a good one and the
combs are in an upper story the
bees may build them down in con-
tact with the boitom bars.

COMBS FOR EXTRACTING AND BROOD REARING

The ideally perfect comb is one!
that is built from reinforced foun-,
dation on four horizontal wires pass-
ing through the end bars, the comb),
being attached to the end bars and .
l_‘.:) the bottom bars with nc holes in:
1t
_ There are about 132 square inches'
in the surface of a standard Lang-:
stroth frame, and this will make the
average comb contain approximately
6500 worker cells on the two sur-.
faces, provided the comb is perfect.|
If the combs are not perfect it will
be seen that there is a big loss in |
capacity for worker brood. One!
may have a ten-frame hive and still |
have only 50 or 60 percent capacity |
for worker brood. As it takes ap- |
proximately a cell of honey to raise |
a cell of brood, it is apparent that a !
given area of drone brood will mean |
an equal area of honey that is actu-
ally lost.

It is desirable t¢ have combs built
solid to the bottom bar. When they
are kept in upper stories or above
the brood ncst the bottom attach-
ment will remain, but when these
combs are placed in the lower story
next to the bottom board the bees
are quite inclined to gnaw the bot-
tom of the comb, leaving a space be-
tween the bottom edge of the comb
and the bottom bar. They will also
gnaw the corner of the comb next
to the entrance. Most combs have
the bottom corners rounded off,
(See Figs. 4 and 5 on next page.)

Mouldy Combs

Otherwise good combs will some-
times be covered with a whitish-
blue mould in the spring (see No, 2,
page 195), especially if the weather
has been damp. A colony insuffi-
ciently protected or without a top
entrance (see Entrances) will give
off considerable dampness and this
dampness on the outside combs will
develop a little mould. This mould
will disappear after the weather
warms up.

Combs Smeared with
Dysentery Stain

Combs in a hive where the bees
have died from dysentery will often
be so badly stained and so ill smell-
ing that a beginner is apt to think
they are ruined. (See Dysentery.)
Give all such to a strong colony in
warm weather and it will soon clean
them up and make them as good as
ever.
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Fig. 1—This comb was taken from the
center of a broed mest where the hees
had died during the winter. Such
combs may be stained bi:t are good it
otherwise perfect. At the lower right
hand corner i5s a space that probably
was next to the entrance. Bees usu-
gnaw this away.

Hg. 2—A good comh, but showing
mould and a few scattering cells of
brood, all of which died during the
winter. Bees will remove all of this
dead brood and reconstruct the cells,
if necessary.

Fig. 3 — During winter omb3
shonld de storedgin hive hm and

the
drone cells.

SR T

:Ilg. 4—At first glance this might he
n for a good combh, bhut close
examination shows it to he aimost
entirely capped drone bhrood. At
some time the comb was ‘mbahlr
guawed or brokem apd the bees re-
built & with drone cells.

Fig. 5-—A nice comb of worker brood.

Note that the brood exiends almost

to the top bar. It is economical to

use combs contalning all worker

cells, thux making it posslbls to get

the maximum bm&um of worker
Jgi1:]

Fig. ¢~~Comb that iz poorly wired and

sireteched making drone cells.

comb should be rejected. It shonld

»e cnt out of the frame, and in iis

place should be put reinforced, well-
wired foundation.
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The upper frame, by mistake, contained no foundation, although It was wired.

the drone cells.
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Note

The lower frame had a sheet of reinforced three-ply foundation and

every cell is worker.

Good Combs®

Good honey flows are rapid and
often erratic. It is a fortunate bee-
keeper who can pinpoint within a few
days the time that his major honey
flow will start. It is standard practice
for beekeepers who produce extracted
honey to have their colonies well super-
ed in advance of honey flows, However,
in the case of making new combs it is
best to delay placing the foundation on
the colomies until the honey flow is in
progress. To do so one must be pre-
*R. A. Morse, “How to Make Good Combs”,

Glaanings in Bee Cutture, 102 (Febryary 1974)
Pg. 38-39.

pared to move rapidly and to take
advantage of the situation.

The very best combs are made during
a very thort period of time each year,
Taking advantage of this time requires
planning and preparation.

Most beekeepers and most textbooks
agree that it is best to have frames with
a large number of worker-size cells.
There has been some research in recent
years to show that the presence of a
large number of drone-size cells in a
comb, even 10 to 20 percent, does litile
harm insofar as the colony is concerned.
However, I think most beekeepers will
agree that as they inspect combs they




prefer to see them have a prepundel'-
ance of worker cells; and while they are
inspecting a brood nest they prefer to
see as little drone brood as possible.

L1 V) 7N | 1. tho s rony Lo ofmiEe
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of foundation, stuck with wax to the
underside of the top bar, in making
new combs, most beckeepers prefer to
‘use a full sheet of heavy brood founda-
tion. Again, the use of heavy brood
foundation is most lmnnrtant dnnne

‘the first one or two extractmgs It is
at this time that the extra weight of the
‘foundation gives added streagth to the
new comb.

Bees make the best combs during a
honey flow. The greater the quantity
of honey coming into the hives, the
more rapidly the bees will secrete new
wax and draw new cells. Combs which
are made during other than a good
'rioney flow will usually have holes in
-the corpers and the foundation may
‘not be firmly joined to the wood sur-
rounding the comb.

Persons buying package bees usually
install them on foundation. If the new
colony is not well fed the new combs
will not be properly made and may
even contain holes, especially in the
lower corners. Contrary to popular
opinion there is no need or value in
having holes through combs. Holes

i
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through combs are not found in natural
nests in trees or buildings and they do
not facilitate the movement of bees
within the colony.

Tha hact Anmales .y, Y ‘-
1% UCal WUILILED “lv lll“u wil

frames with foundation are pl d im-
mediately above the brood nest. The
very best way to make new combs is
to place five or six frames of founda-
tion in the center of a super, with
drawn combs on either side, and to

place them above a single story brood
nest. However,, the time and trouble
necessary to arrange the colony in this
manner is t00 much insofar as the
average beekeeper is concerned. Most
beckeepers place partial, or full supers
of foundat:on, as close to the brood
nest as is possible soon after the honey
flow starts.

New combs full ¢f honey are very
fragile and break easily. New comb

breakage is especially a problem with

beekeepers who use radial extractors.
Beekeepers are inclined to run their
extractors as rapidly as possible so as
to speed up the extracting process.

Some commeicial beekeepers have
an extra reversible extractor for the
express purpose of exiracting new
combs. They usually reverse the combs
more than the usual number of times
during the extracting process as this

sinlm cells, useless for hrood rearing, catused by warped foundation.—Cemell Univ. Phate,
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tends to reduce comb breakage. Even
when extracting new combs in a radial
extractor it may be worth the time and
t-ouble to stop the extractor when only
10 to 20% of the honey has been re-
moved and (0 re¢verse any Sagging
combs before they sag further and
break.

It is correct that honey stored in old,
dark combs may be slightly darker than
that stored in new, white combs. Old
combs are dark because they have be-
come stained with pollen and propolis.
The same stains which make the wax
in an oid comb brown or black may
color honey when it is stored in theia.
It is for this reason that some beekeep-
ers have a supply of white combs,
which are never used for brood rearing,
but which are used exclusively for stor-
ing extracted honey year after year.

When bees use combs for brood
rearing, cocoons are left in the cells.
The cocoons tend to give the combs
additional strength. This is part of the
reason that old, dark combs will almost
never break in an extractor and will
withstand rough usage. However, white
combs, which are never used for brood
rearing, will become strong in time as
the bees add wax, and some propolis,
to weak points. After white combs
have been extracted several times they
will become almost as tough and strong
as old, black combs.

COTTON (Gossypium). -— Two
species of cotion are cultivated in
the United States. They are Sea
Island cotton (G. barbadense) and
American upland cotton (G. hirsu-
tum). Sea Island cotton yields. a
very fine long :taple (1% to 2
inches in length), but it is grown
only along the coast of South Caro-
lina and inland in southern Geor-
gia, northern Florida, southern Cai-
ifornia, and Arizona. Upland cot-
ton {G. hirsutum) forms more than
98 percent of the cotton crop of the
United States. Two principal com-
mercial types are grown ia the
United States: short staple upland
cotton (fibers under 1% inches in
length), which has by far the larg-
est acreage, and upland cotton (fi-
bers 1% to 1% inches long), which
is largely confined to the Yazoo
Delta, Mississippi, a few counties in
South Carolina, and the Imperial
Valley of southern California. Egyp-

COTTON

tian cotton, which has a long staple
(1% to 134 inches), is grown in the
Salt River Valley, Arizona.

Nectaries

The cotton plant has both floral
and extra-floral nectaries. The fio-
ral nectary consists of a narrow band
of papilliform cells at the base of
the inner side of the calyx. The
five petals overlap except at their
base, where there are five small
openings leading down to the nec-
tar. These gaps are protected by
long interlacing hairs, which ex-
clude insects too small to be of use
as pollinators, but present no ob-
struction to the slender tongues of
long-tongued bees and buttertlies.
After the flowers have changed in
color from pale yellow to red, they
cease to secrete nectar, and bees pay
little attention to them.

There are two sets of extra-floral
nectaries — the involucral nectaries
and the leat nectaries. Below the
flower there are three leaflike
bracts called the involucre. At the
base of each of these bracts there is
a nectary both on the inner and out-
er side—six in all.

The leaf nectaries are located on

the underside of the main rib of the |

leaves, and vary in number from!

one to five. They are absent from

individual leaves and entirely want- '

ing in Gossyplum tomentosum. They

are small pits, oval, pear shaped, or
arrow shaped with long tails run-
ning down toward the base of the
leaves.

Cotton as 2 Honey Plant

The surplus honey obtained de-
pends largely upon locality, soil,
season, and atmospheric conditions.
There are many factors which influ.
ence the nectar flow and cause it to
vary in different places and at dif-
ferent times. One of the most im-
portant factors is the soil. Cotton
is grown on a great variety of soils,
as sandy locams and clay loams.
Rich alluvial soils and black prairie
soils are admirably adapted to its
culture, but by the use of fertilizers
the poor pine lands of the Atlantic
slope and in the vicinity of the Gulf
can be made to produce a crop.
Lime seems to be required, since the
Black Prairie of Texas, the most im-
portant cotton area in the United
States, is underlaid by Cretaceous
limestone. Little nectar is secreted
by cotton on light sandy soils, and
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' aven in the black-land area on the
lighter soil the plant is unreliable.

Throughout the larger part of the
- Atlantic and Gulf Coastal Plain cot-
ton does not secrete sufficient nec-
tar to afford a surplus. Opinions
differ greatly as to its value as a
honey plant and are often contra-
dictory. A series of accurate obser-
- vations in the different states by a
' f%g:vder biologist is greatly to be de-

s 2]

. In Louisiana bees are seldom seen
| on cotton except in the Red River
" Valley of northwest Louisiana and
in the Delta section of the southeast
section of the state. In the Arkan-
" sas River Valley in Arkansas there
is an immense acreage of cotton, and
- 86 pounds per colony in an apiary
of 12 coloniez was obtained chiefly
from this source. In Pulaski Coun-
ty at Sulphur Springs a great
amount of cotton honey is secured.
It is in Texas that cotton rises to

- the rank of a great honey plant,

- where it yields nearly one fifth of _ :

- the entire crop of honey produced
“in this state. Alihough there are

10,000,000 acres of cotton under cul-
tivation, it is chiefly in the RBlack
- Prairie that cotton secretes nectar

abundantly. To the east and to the
~west of this belt the honey flow
| shows a marked decreace.

Honey Flow

" The honey flow may last from

June until long after the first frosts,
| yielding in some localities as much
surplus as all the other sources com-
bined. Even after the first frost, if

 there is pleasant weather the bees |

. may continue for two weeks longer
to work upon: the plants and make a
" large increase in the honey crop.

Cotton Honey

Cotton honey is very light in col-
or and {nﬂdedin ﬂgvic:r when thg-
oughéf ripened, an compares fa-
_ vorably with the best grades of hon-
.ey. When first gathered, cotton
honey has a flavor very character-
istic of the sag of the cotton plant
itself, but this disappears as the
honey ripens. During a heavy flow
" there is a strong odor in the apizry
like that produced by bruising cot-
. ton leaves,
During some seasons, especially
-in Texas where cotton is a major
" honey plant, there have been heavy
. losses of bees from airplane dusting
of arsenicals to kill noxious insects
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that come suddenly in waves. Even
if the beekeeper were notified, he
would not be able to move his bees
in time. One beekeeper lost 600
colonies over night. Fortunately,
these destructive insects vome only
in cycles of years and not every
year or beekeeping in these cotton
areas would be a thing of the past.
(See Poisoning of Bees.)

CRIMSON CLOVER. — See Clo-
ver.

CROSS BEES. — See Anger of
g::-es; also Stings, subhead Why Bees
ing.

CROSSES OF BEES. — See Hy-
brids.

An aplary in a greenhouse where
cacumbers are grown.

CUCUMBER (Cucumis sativus).—
Growing processing pickles as a spe-
cialized farm crop has undergone
changes in the past few years. An
ectimated 20% of the pickling cucum-
bers werz machine harvested in 1967,
McGregor (1976).

The cucumber, a vining plant with
yellow flowers bears separate male and
female flowers on the same plant. There
are usually about 10 staminate (male)
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flowers to one pistiliate (female) flower
on each plant. Plant breeders have, in
recent years. developed gynoenius cu-
cumbers which are better adapied to
machine harvesting. On these plants
the female flowers predominate in num-
ber therefore making it critically im-
portant to have ample pollinators to
transfer the pollen between male and
female blossoms. A large number of
crosses of polien between anthers and
stigmas must be made quickly and
efficiently in the case of the machine
harvested gynoenius varieties of cu-

DANDELION

cumbers. Vines are machine picked
clean during the one and oanly pass
through the field.

Even though cucumber blossoms
are attractive to bees and yield nectar
a surplus of honey is seldom gathered
from pickles. Beekeepers who rent out
bees in cucumber growers must secure
a substantial fee to provide this service,

Reference Cited

McGregor, S.E. {1976). Insect Pollination af
Cultivated Crop Plants, ARS-USDA.

CYPRIAN BEES. — See Races of '
Bees.

D

DAISY.—See Asters.

DANCING BEES. — See Bee Be-
havior.

DANDELION (Taraxacam offici-
nale Weber).—QOther English names
are lion’s tooth, blowball, yellow
gowan, and priest’s crown. It is
widely distributed over FEurope,
Asia, North America, and Arctic re-
gions. In many other localities the
flowers are so abundant in some
years that the fields and lawns are
an almost unbroken sheet of golden
yellow. The effect is most cheerful
and pleasing, and in its season there
is no other wild flower that can vie
with the dandelion for ornamental
purposes on a large scale. Coming
as it does in early spring preceding
fruit blogm, it is a most valuable
plant for bees. Some seasons it fur.
nishes not a little honey, and besides
it affords a large amount of pollen
at a time when bees require a rich
food for brood rearing.

It seems likely that no other broad-
leaved lawn invader receives the atten-
tion the dandelion does. Herbicides
cause nearly immedite destruction of
individual plants but complete control
is very difficult as the wind-borne seed
is easily carried to treated lawns where
it once again becomes established. The
use of chemical weed controls on lawns
and fields which destroys all broadieaf
plants, including dandelions and white

clover, is disheartening to the hopes of
hobby beekeepers who keep bees in
urban or suburban locations. Luckily
for them, at least the dandelion is very
prolific and becomes reestablished on
cessation of the chemical assault. In the
bee’s favor are the concern of environ-
mentalists that so great a use of chemi-
cals is harmful to the health of people;
that fewer and more selective sprays or
controls would do as well if used wisely.
The dandelion and the white clover in
lawn grass had become symbolic of
neglect by the homeowner leading to
intensified control measures obtainable
only with chemicals. This is particu-
larly so in the case of the dandelions
which tend to dominate the smooth
green mantel of grass with an over-
whelming burst of yellow,

What appears to homeowners to be
an invasion by pertinacious trespassers
is a blessing to the honeybee. Dandelion
pollen and nectar is a stimulant to early
brood rearing. A surplus honey may
occasionally be stored but is usually
uzed up in brood rearing before the
next flow. Pollen is gathered in abun-
dance from the dandelion. Pure dande-
lion polien is deficient in the nutrients
required to stimulate normal brood
rearing, one of the missing ingredients
being L-arginine. Pollens gathered from
other sources at the same time undoubt-
edly supplement this deficiency. The




DANDELION

201

A fine specimen of dandelion blossom, buds, and leaves

dandelion makes up in quantity that
which it lacks in quality.

Dandelion Not a Pest

The dandelion has both beauty
and utility, and an attempt to ex-
terminate it, even if this were possi-
ble, would be a great mistake. Of
the attractiveness of the bloom there
can be no doubt. It will be seen
that it is the model of symmetry. It
is of no injury to hay fieslds, and as
a pasture feed it increases the flow

of milk and improves its quality.

The flow from dandelions in May
lasts for about two weeks, and is in-
creased by a succession of warm
days. The honey varies in color
from bright yellow to a deep am-
ber—a little darker than that of gol-
denrod. Comb built when hees are
working on dandelion i3 a beautiful
shade of light yellow, even the old.
er comb becoming yellowish. When
newly gathered thc honey has the
strong odor and iiavor of the dan-
delion flower, but when fully ripen-
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Dandelion, normal size. Note bre on one of the heads.—Photo by G. A. Paull,

ed it has an agreeable taste, al-
though persons accustomed to mild
honey would consider it too strong.

DEMAREE PLAN OF SWARM
CONTROL. — This general heading
might more properly be considered
under Swarming, subhead Preven-
tion of Swarming, but inasmuch
as the Demaree plan involves sey-
eral methods, it has been thought
best o avoid confusion by putting
the discussion under this head, giv-
ing only one method (the best one)
under Swarming,

The Demaree plan, has been men-
tioned in bee literature for the last
70 years. Inasmuch as Mr. G. W.
Demaree, the author of it, changed
his plans several times improving it,
it is well to know the history, as the
principles are in general use.

In brief, the Demaree plan means
any method for expanding the brood
nest by transferring the brood or
the queen from one brood nest to an-

otiner and then confining her activi-
ties 1o one brood chamber (usually
the bottom one) by the use of a
gueen excluder for the purpose of
the prevention or control of swarm.
ing,

The Demaree plan is not adapted

to the brood chamber of a Jumbo or .
It is usually confined

larger hive.
to a hive of Langstroth dimensions
involving two or more stories, and
those stories may be either 8-frame
or 10-frame. As the 10-frame Lang-
stroth hive is almost universal, the
several different methods of De-
mareeing a cclony are applied to
that hive.

Mr. Demaree firs{ began i{alking
about swarm control as early as
1884. (See American Bee Journal
for that year, page 612.) In 1892 in
the same journal, page 545, he de-
seribed the scheme hearing his name
for iiie conirol of swarming, At
that tisne he took only the strongest
coloni's in a single brood chamber
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DEMAREE PLAN OF SWARM CONTROL

Super

Super Demaree’s plan of
1882 for preven-
tlon of increase
AppHed to strong-
est eoloniex at
beginaing of
swarming, but
usnally before
appearance ol
any queen cells,
it applied after
swarm |ssues, nNo
brood or eggs are

Combs of brood

in center of su-

" Empty p::inbs at
sides of super.

Queen exciuder left In brood
nest.
Queen empty
Comb” with - eggs,
com
unsealed brood.

uud.

I )

- and lifted the combs  containing
-~ brood from the lower thamber to

-an upper story, with 2 qQueen ex-
. cluder between. He left one comb
- containing some unsealed brood and
- eggs in the lower chamber with the
. queen. The remaining space in both
- stories was filled out with empty
. combs or with frames containing
" full sheets of foundation. If honey
- .was coming in, then one or more
ﬁ%‘:ls of empty combs were also
- In 1884 he modified the plan by
- putting all the brood above in the
. seeond story, the queen below the
- -excluder on empty comhs. He then
- made a small hole in the upper story
. for an ontrance sc¢ that drones could
. escape, thus preventing a congestion
' .of dead drones upon the excluder

Demates’s plan of
1894 for swarm
prevention. All
brood 1s raised.
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between the two stories. In 1895 he
again modified the plan by putting
all of the sealed brood upstairs and
the queen and the unsealed brood
downstairs.

In ali of these three plans it will
be noted that the congestion of the
brood nest was relieved by (1) put-
ting the queen in new quarters
where she would have plenty of
room, (2) placing the emerging
brood in the upper story away from
the brood nest proper, and (3) giv- .
ing room for the flying or field bees
to store their honey. With all the
sealed brood upstairs, the emerging
brood would gradualiy make room
for the storage of honey. In the
meantime, the brood below would
be sealed and finally young bees
would ernerge, adding to the others,
The upper story that had contained
the sealed brood would be filled

Segled brood

Demaresa's plan of
1895. For no in-
c;ease lhae.n u:_ﬂl
ahove plan, or

Queen excluder increase, allowed
to SWarm, -
ing some bhees
from old colony

Queen into new.
| I |

with honey and more supers could
be added. This is exactly what takes
place when a colony swarms—with
this advantage: the parent colony
and the swarm are together.

By referring to the general sub-
jeet of Swarming it will be found
that the main causes of swarming
are a congestion of the brood nest,
the queen honey-bound,* too many
young bees in the story, and
the flying bees cramped for space in
which to store their honey. The
Demaree plan, in a word, relieves
both the queen and the worker bees,
provides extra room for the rearing
of more brood, and exfra room for
the storage of honey. It likewise
places the force of young bees (an
important cause of swarming) up-
stairs where they can receive and
store the honey in the cells, éraw
out comb if necessary, and then fi-
nally seal the honey. Where there

*This means that all or nearly all of the
cells are filled with honey, thus restricting
her egg-laying capacity.
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is a large force of young bees in the
brood nest where brood is being
reared, and the gueen is cramped
for room, queen cells are liable to
be buill and general preparations
made for swarming.

It will be noticed that several
mo:lliﬁ%ations of the pian can be
made by any intelligent beckeeper
who can grasp the general princi-
ples involved. The author some
years ago unwittingly adopted the
1895 Demaree plan. He came across
one of the outyards where the colo-
nies were strong in single - story
hives, the brood becoming congest-
ed, the bees n room, and the
honey about ten days off. Having
on band at that yard extra supers
with drawn combs, all the comhs of
sealed brood were lifted into ar up-
per story, where they were crowded
together in the center. The urisealed
broud with the Qqueen was placed in

Old hive hrood

Langstroth's plan

of 1365 for pre-

voentlon of iIn-

cPeAso.
New hive of foun-
dation into which
queen

I I

the lower story. The space on either

1o

side of the brocd upstairs and down-
stairs was then filled with empty
combs. A cqueen excluder was plac-
ed hetvg:fnththe upper I:nd low;?:
story w € queen. a cou
of weeks thereafter it was found
that all the brood had emerged from
the upper story, and the combs were
ﬂded mst‘ltlly honey. T?: l:]Yer story

mo brood stages.
Where this condition was found, a
super of empty c~mbs was placed on
tog, leavmﬁa the queen downstairs
where ghe had been. From time to
time supers were added until the
close of the season, when the bees
were made to complete the supers
already partially filled.

By turning to Building Up Colo-
nies, Food Chamber, and Comb Hon-
ey, it will be noted that in most of
the modern apiaries it is coming to
he more and more the practice to al-

DEXTRIN

low the queens to have the range of
two Langstroth brood chambers af-
ter the first of Matg Where a food
chamber is used there will be two
stories to begin on. If the bees are
wintered in a single story, another
story of empty dark combs showd
be added as soon as the queen occu-
pies seven or eight frames of brood.
The queen will soon work upward
and begin work in the upper story,
and when this is well occupied with
brood she will work downward into
the lower story. As soon as the sea-
son advances and perhaps a few
days before the actual honey flow,
there may be as high as 14 or 16
frames containing brood in the two
stories. The common practice is to
put all the sealed brood upstairs
above an exeluder and the unsealed
downstairs with the queen. As the

frames of honey
that are removed
for extracting.

Plan of Samusl
Extractiog JUPSE | gimming of 1884
the frames of | for pravention of
may be | Tt e pisced
substituted for above of given to
other colonles.

Bees and queen

shaken onto‘hm

nine of

i

brood emerges from the upper story,
room will automatic: provid-
ed for the storage of honey.

per 1o Hlaea. on ton I ey o
per on top. o
served that the Demaree plan works
admirably in all cases where brood
is reared in two stories to accommo-
date a first-class queen.

DEVELOPMENT OF BEES.—See
Brood Rearing; also Breeding Stock.

DEXTRIN.—This may be regard-
ed as an intermediate product be-
tween starch and the sugar dextrose.
When starch is treated with dllute
acid or acted on by heat or by cer- \
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tain ferments, it becomes soluble in
cold water and loses its gelatinous
character. It is then dextrin. Dex-
trin is found in all starchy foods
which have been considerably heat-
ed, such as toast and brown crust of
bread. I is produced commercially
for use as an adhesive. Postage
. -stamps and gummed labels are
nearly always ccated with dextrin,
Dextrin is found to a large extent in
- commercial glucose or corn syrup,
and to a small extent in normal hon-
ey. Honeydew honeys contain
larger amounts. (See Honeydew;
also Honey, Chemistry of.)

DEXTROSE. — Se2 Sugar, sub
head Corn Syrup.

DIARETES, HONEY FOR. — See
Honey, Food Value of.

BIAGNOSING COLONIES.— The
term ‘“diagnosing,” when used in
. bee culture, applies {0 a method or
. methods of determining the internal
condition of a colony from surface
indications. mainly at the entrance,
and without opening the hive. In
the height oX the honey flow. ex-

beekeepers, when rushed with
work, can determine preity
 accurately what colonies in the yard
 are or will be needing attention by
a glance at the hive. The knowl-
edge of how to do this enables the
expert to administer treatment to
colonies that would be likely to
starve or swarm and go to the woods
- during his absence, or which might
otherwise begin to loaf for the sim-

' ple reason that they would not have
- sufficient storage space. When bees
are crowded for s orgfa room they
will even occupy that the
alueen would use for breeding, and

e result is that she is so eram
: forspaceinwhichtolgeggs t
- she is "honey-bound”. the honey

~ flow continues there will not be

_ young brood to come on to supply
" bees to care for the late flow.

All this goes to show the necessity
of giving powerful coloniez room
when they need it. To go th'm'#f:
every hive, comb by comb, in
' height of the season is both unnec-
- essary and impossiblie, and so the
’ beekeeper picks out by sur-
- face indications first those colonies
- that need attention at one or more
taking care of

those that are in no urgent need of
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care. But knowing how to pick out
those that will swarm or waste val-
uable time in the height of the sea-
son is a trick of the trade worth
knowing. Even the beginner who
has only a few colonies will find
that after a little practice he can lo-
cate his best ones by looking at the
outside. If Mr. Beginner is a pro-
fessional man, busy during the
hours of the day with other work,
he can in his odd moments at home
tell which colonies should have im-
mediate attention. This saves his
time, of which he may not have too
much at his disposal.

How to Determine Whether a
Colony Needs Room

Now for the “know-how"”. The
most reliable indication of what a
colony is doing or will do is the
flight of the bees going in and out
of the hive. If one colony, for ex-
ample, has its bees pouring in at
the entrance by the score and com-
ing out the same way, and another
one right by its side bas only one
half or one fourth as many, it is evi-
dent that the first mentioned is very
strong and will shortly need room,
even if it does not already. The
last-mentioned colony may have a
poor queen or insufficient stores. It
will not need more room, and for
the time being can be allowed to
take care of itself. The other col-
ony, with its busy rush of bees go-
ing in and out, should be opened.
If it has little spurs of wax built
along the top edges of the combs;
if it is full of brood; and if, further,
storage space is heing cramped, an-
other super should be added. It is
Erobable, it the weather is getting

ot. that the enirance should be en-
larged. (See entrances.)

At the same time that the en-
trances of the strong flyers are be-
ing observed it is advisable to get
back of the hives of such flyers, and,
by lifting, zee whether the hive is
getting heavy. With a little prac-
tice one can gain a pretty fair idea
of the amount of honey in the hive
by lifting or attempting to lift the
back end of the hive. :f bees are
flying strong and the hive seems
light, it will, of course, have plenty
of room for the storage of new hon-
ey. But if it feels heavy, or too
heavy to lift, then, of course, room
gshould be given at once.

In a like manner the apiarist
should go through the whole api-
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ary, walking down the rows, care-
fully inspecting entrances and heft-
ing the back end of the hives. In a
few minutes’ time he can go through
100 colonies, laying a stick, block,
or a small stone as a distinguishing
mark on top of the strong flyers and
heavy hives. All others he will ig-
nore for the time being. He or his
man will then proceed to examine
the indicated colonies first. These
may use up all the extra supplies he
has brought with him, if it is an
outyard. Later on, when he has
more time, he can take care of those
trat are not flying strong to deter-
mine whether the queen herself is
inherently poor or the colony did
not have a fair chance at the start
on account of insufficient food. If
it is a nucleus or a late swarm in the
fall, no matter how much protec-
tion it might have, it would not have
sufficient bees to protect it.

How to Know When Honey
is Coming in

Diagnosing conditions at the en-
trance is not difficult if one knows
how. Here is a summary of what
can be seen without opening a hive
and yet will give a fair estimate of
what is going on:

(1) Bees coming out and flying
in at the entrance in large numbers
may indicate a light flow of nectar.

(2) I they drop down with their
hodies podded out it may mean a
heavy flow.

(3) If again on the same day at
nightfall, bees can be seen in large
numbers on one side of the entrance
fanning air into the entrance and on
the other side with their bodies re-
versed and fanning moist air out of
the entrance, it may be assumed that
a large amount of nectar has been
gathered and that they are reducing
the water content down to specific
gravity of honey.

(4} I the bees are busy all day
going in and out of the entrance and
yvet do not fan at the entrance at
night it may be guessed that they
consumed the nectar gathered in
brood rearing or as fast as it came

in.
(5) When bees go out in great
clouds in one or more directions
from the apiary and return flying
low. nectar is coming in.
(6) If they fan at the entrance at
night the bhees may need more su-

pers,
At the height of the season it is

often impossible to examine hives
and these surface manifestations
may show when and where to put
on supers and at the same time save
a lot of work.

Play Flights Misleading

At this point the beginner should
make a careful distinction between
the play flights of young bees (see
Play Flights) and bees that are
rushing from the fields. In the case
of the furmer the bees will be seen
flying nervously around tha en-
trance, some going in and some fly-
ing aimlessly around in the air for
several minutes near the front of
the hive. When busy at work going
to the fields, they will fly from the
entrance directly to some distant
point as scon as they rise above sur-
rounding objects. In the same way
they will come in from the field,
going directly into the entrance, or
perhaps dropping on the alighting
{:o;rd or ground nearhy if heavily
aden.

Neither must the beginner mis-
take a case of robbing for bees that
are actually at work in the fields.
When the coiony is being robbed
out, anly one hive, or at most two
or three, in the apiary will be in-
volved. The sound of flying robbers
is different from the sound of actu-
al workers. In robbing, the bees
stealthily dodge in at the entrance
as if they expected to be grabbed by
the defenders of the home. Real
busy honest workers going to and
from the fields show no such dodg-
ing or nervousness. (For the beha-
vior of robber bees, see Robbing.)

How to Detect Inclination to Swarm

A surface indication of natural
swarming is a large bunch of bees—
three or four quarts of them—clus-
tered closely around the entrance of
the hive during the middle hours of
the day, with only a few bees ﬂymg
to and from the field. The big crow
of bees out in front means nothing
if the weather is excessively hot an
there is no honey flow at the time.
If the entrance is small a strong col-
ony will cluster out in front during
very hot weather, and it may do so
during a honey flow toward night
but not usvally during the day un-
legss the hive is exposed fo the hot
rays of the sun, In that case, shade
boards should be applied and the
entrance should be enlarged. (See
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Apiary; also illustrations of bees
- clustering out under Entrances.)
_ 1f the colony persists in clustering
out in front during the time when
other bees are actively going to the
fields, and not many workers are
going in and out, it may indicate that
. the bees are preparing to swarm. An
examination of the hive will show

- swarm cells more or less toward

completion. (See page 43.) Cutting
out cells may not prevent swarming.
. If the entrance has not been enlarg-
~ed treatment should be applied as
reccmmended under Swarming, sub-
head Prevention of Swarming.

During very hot sultry weather
in the height of the honey flow, half
of the best colonies in an apiary may
have a quart of bees clustered out in
front at night. This indicates noth-
 ing abnormal, but when all the field
- bees are in the hive there is not
room enocugh to accommodate them
~ and yet provide proper ventilation.

When everything is progressing
. normally, and the colony is doing
just what it ought to do, there will
be a contented roar at the enirance
-.of each colony gathering honey.
' This is especially noticeable at night.
' If a match is ignited and held near
~ the entrance it will be found by the
direction of the flame that the air is
. going in one side and coming out at
the other side. The contented roar
- one hears in an apiary where the
bees are evaporating nectar into
- honey can be heard distinctly as one
goes through the yard. It is a kind
 of noise that is sweeter than music
- to the owner of the bees. They have

toiled hard during the day and are
- now working to evaporate the nec-
- tar they have gathered. At the
- same time they evaporate the water

they are ripening and converting
. the nectar, largely sucrose, into in-
vert sugar or honey. Farning at the
~ entrance eliminates the surplus wa-
- ter and cools the air. It is an indi-
. cation that the colony has done
enough work during the day to re-
quire night work. This contented
roar that one hears in front of a
stron% colony occurs only during the
height of the honey tlow or during
rxressively hot weather when there
But the roar when
. honey or nectar is evaporating is
" much more pronounced than the
. buzz or noise from a hive because
~ of heat. A colony can not stand a
© higher temperature, no matter what
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the weather is, than 97 degrees F.
(See Temperature.)

The Presence and Kind of Queen

_ There is another indication of the
internal condition of the colony, and
that is the way the bees carry in the
pollen. It was formerly held that
they would not bring in pollen if a
colony were queenless. This is true
only in part. When it needs pollen
it will bring it in whether there is a
queen or not. But a colony that has
a good queen and plenty of room for
breeding will require much more
pollen than one that has no queen
or a poor one. When it is possible
to see many busy flying bees going
into the hive, and a great deal of
pollen going in, it indicates that the
hive probably has a good queen and
that breeding is progressing in a
pexrfectly normal manner. But when
little or no pollen is iorthcoming,
and the bees are not flying much, it
shows that the colony does not have
a fair chance during the winter or
spring, or that it has a poor queen,
On the other hand, the colony may
have ever so good a queen, but if
there is any large amount of foul-
brood, either American or European,
;here will be but little need of pol-
en,

Dead Brood at the Entrance

If one can tell the difference be-
tween a young baby queen and
young workers dead at the entrance
he will be able to tell whether su-
persedure is taking place within the
hive. If the old mother fails, the
bees will proceed to raise a number
of cells. The first virgin that emerges
will be quite liable to puncture the
cells of all her rivals and sting them.
These victims will be thrown out at
the entrance, clearly indicating that
some young queen is boss of the
hive,

An inspection of the entrances will
likewise show, oftentimes, whether
a colony is on the verge of starva-
tion, if its brood has been chilled or
overheated, or ifl there are moth
worms in the hive. When several
full-grown larvae or perfectly form-
ed young bees, brown or yellow,
are found dead in front of the en-
trance, it may iIndicate any one of
the possibilities mentioned. When
the bees are on the verge of starva-
tion they will not only stop brood
rearing but they will carry out their
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young larvae. They apparently go
on the principle that they should
save able-bodied living bees rather
than to lose all in the attempt to
raise the babies.

In early spring some of the young
brood near the outside edges will
become chilled. This brood will be
taken cut of the cells and deposited
in front of the entrance. t other
times, if the hive entrance should
be closed for a short time on a very
hot day so that the bees are on the
verge of suffocation, not a little of
the brood will be overheated. That
which dies will be carried out in
front.

When the moth worm is present

(see Wax Worms) some of the brood
will be destroyed along the line of
the funnels made by the worms. The
bee larvae will be deposited in front
of the entrance the same as larvae
dead from any other cause.
. The presence of dead young breod
in front of the hive is always an in-
dication that something is wrong.
When it is dead from overheating or
chilling there is nothing that the api-
arist can do because the damage has
been done; but when it is dead be-
cause of near starvation, colonies
should be fed at once.* (See Feed-
ing.) In the case of the wax moth,
injured combs should be remaved.

Winter Diagnosis

During winter and early sprin
one can often get a very fair idea o
what is taking place in the colony
by entrance diagnosis. If the front
of the hive and the ground in front
are spotted with yellow, yellowish-
brown, brown, or black spots, and if
there is a large lot of bees out in
front with abdomens looking greasy
and black and much distended, it
shows the presence of dysentery,
and probably no attention need be
given because nothing can be done,
since the colony will die anyway, in
all probability. (See Dysentery.)
Before the colony actually dies, the
entrance should be closed to pre-
vent robbing.

During late winter or early spring
in front of some of the best colonies
may be found perhaps a hundred or
more dead bees. If their bodies are

*You
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shrunken and if there are no yellow
or brown spots it may be assumed
that the colony is in a prosperous
condition and that the dead bees in
front are only the superannuated
that would have died anyway. Be-
ginners very often ask what the
matter is when they see dead bees in
front of a hive. The fact is, there is
nothing wrong. On the other hand,
if there should be a quart or two of
dead bees, their bodies ill smelling,
it would indicate that the colony is
not wintering as well as it should.
Usually when there is an abnormal
number of deaths it is because dys-
entery has been induced by a cluster
too weak, by too much moisture, or
because the well-meaning owner has
been tinkering with his colony dur-
ing midwinter to see how it is com-
ing on.

During late winter or early spring
it is not advisable to open hives any
more than is absolutely necessary.

This “necessary” should be only
when the colony needs feeding.

To determine which colonies are
running short of storeg it is advis-
able to lift the back of each hive.

DISEASES OF BEES*.—Bee dis-
eases are found throughout the world
wherever bees are kept. However, not
all bee diseases are found in every
geographical location. Some are prob-
ably not present in certain locations,
tut in many instances they have simply
not been recognized or diagnosed. Bee
diseases were undoubtedly introduced
into the United States with our earliest
importations of honeybees and contin-
ved until 1922 when Congress passed
a law restricting the importation of
honeybees. Regardless of this *Honey-
bee Act” and its subsequent amend-
ments, diseases such as chalkbrood have
made their appearance in recent years
and other diseases may make their ap-
pearance due to accidental or in-pocket
importations of bees, or importation of
contaminated bee equipment or infected
pollen for feeding bees. Bee diseases
are found widespread throughout the
United States and cause large losses in

*By A. §. Michael, collaborator, ARS-USDA,
Bee Research Lab, Tucson, Ariz. Mr. Michasl
was a Microbiologist, Investigations Lsader
of Bee Disesses, Assistant Branch Chief of
the Aniculture Research Branch and Chief of
the Bioenvironmenta! Bee Laboratory, Bels-
ville, Maryland during his career.
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bees, honey., and equipment and alsc
add materiaily to the cost of honey pro-
duction and crop pollination.

History

Recognition came early for some
bee diseases. Aristotle gave an excellent
. deccription of American foulbreod in
his Historia Animalium. Virgil not only
~ described the disease but gave a pre-
scription for treatment consisting chief-
ly of wine—an early form of chemo-
therapy—useful no doubt for the bee-
keeper if not for the infected bees. It
was not until the latter half of the 19th
century, however, that observations
were made that gave some real insight
into the nature and kinds of diseases
affecting honeybees. These observa-
were made possible by the movable-
frame hive perfected oy Langstroth and
by the development of the new science
of bacteriology.

Along with recognition of distinct
- diseases came renewed efforts to develop
methods of control. The shaking treat-
ment for American foulbrood was
introduced and used for many years
both in the United States and in Europe.
- However, this method was evertually
- found to be unsatisfactory and ineffec-
tive because of the high rate of recur-
rence in colonies so treated. Attempts
were then made to sterilize combs in
a disinfectant solution of one part for-
malin and four parts alcohol. This
solution was known as the Hutzeiman
solution. This solution was sometimes
- modified by replacement of the alcohol
~ with water. Unfortunately recurrence
of the disease in the combs so treated
- was so frequent that the treatment was
- also discarded as ineffective and dan-
- gerous, In the early 1940's Dr. Leonard
Haseman, professor of Entomology at
the University of Missouri, introduced
~ the use of sulfa drugs for the treatment
- of American foulbrood, and thus open-
ed the new era of chemotherapy for
bee diseases. Prior to this the only
method of treating this disease was by
burning the cquipment and killing the
bees. The burning technique was very
' effective and in many states had been
used so efficiently that the incidence of
disease had been greatly reduced. Obvi-
- ously, however, the burning technique
was very expensive and many beekeep-
| ers were anxious to embrace the use
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of sulfa drugs. But by the late 1940's
reports were trickling in that recur-
rences were taking place. Various fac-
tors were blamed for this; one, the
sulfa drugs were ineffective in destroy-
ing the spores of AFB, two, the bee-
keepers were not inspecting their
colonies properly or were using tie
drugs incorrectly. In 1951, Gochnauer
reported that terramycin (oxytetracy-
cline) was also effective in controlling
American and European foulbrood.
Prior to this the accepted method of
controlling European foulbrood was
requeening. Today sodium sulfathi-
azole and terramycin (oxytetracycline)
are both being used for treatment of
the foulbroods. In 1964 Michael dem-
onstrated the effectiveness of ethylene
oxide gas against the organisms causing
American foulbrood. European foul-
brood, Nosema disease and also against
the wax moth. Since that time prac-
tical methods of using ethylene oxide
for decontaminting bee equipment have
been developed and are in us¢ in the
states of New Jersey, Virginia, Con-
necticut, West Virginia and Maryland.

Causzes of Bee Diseases

Bee diseases are caused by various
parasites, bacteria, viruses, protozoa,
fungi, mites and other insects. Many
of them can multiply rapidly. One
bacterium, for example, under ideal
conditions can increase to billions in
a 24-hour period. Since microorgan-
itms are invisible and reproduce large
numbers in such a short time, the bee-
keeper must be careful to clean all
equipment, inciuding his hands, that
may be contaminated by these organ-
isms,

Transmission of Bee Diseases

Because of the bee’s manner of living,
any contagious disorder will spread
within the colony. The crowding of
colonies together in apiaries increases
the possibility of the spread of diseases
to other colonies by robbing or drifting
bees, and the use of movable frames
is apt to spread diseases from hive to
hive. To repeat, bee diseases are spread
in many ways, but mostly by robbing
bees, drifting bees and contaminated
equipment and honey. If a nectar flow
stops suddenly, many foraging bees will
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actively seek another source of honey.
A colony weakened by disease is unable
10 defend itself and quickly falls victim
to these foraging robbers. The robbers
take home not only the honey but also
the disease. Unwise manipulation of
hives by the beekeeper during a dearth
of nectar will stimulate robbing and
increase the chance of spread of dis-
ease. Drifting bees and drones from a
diseased colony may also carry infec-
tion to neighboring hives. Drifting can
be worse in a windswept apiary or when
hives are moved. Disease may also be
spread by moving combs from one hive
to another, by buying old hives, bees,
or equipment from doubtful or un-
known sources, or by buying hoboey
from an unknown source and feeding it
to the bees.

Bee Diseases and the Environment

The interrelationship of the honeybee
with its environment is a complex and
sensitive one. Dramatic climatic changes
or changes in the quality or quantity of
food are mirrored in the colony be-
havior pattern. Rapid or wunusual
changes in the colony behavior pattern
can influence the susceptibility of the
colony to disease. For instance, un-
favorable weather conditions that cause
confinement of bees will increase the
level of Nosema disease within a colony.
European foulbrood in New Jersey
seems to be strongly influenced by
either climate or nutrition depending
upon the geographical zone in which
the colonies are located. However, un-
favorable weather or crop conditions
are not the only factors adversely
affecting the colony behavior pattern.
Unnecessary or careless hive manipula-
fions, queenlessness, and general neglect
of colony maintenance among other
things canr also have a similar effect
resulting in increased disease. Rothen-
buhler and his colleagues have made
in-depth studies of the genetic and be-
havioral factors in resistance of strains
of bees to American foulbrood. In ad-
dition to the development of both resist-
ant and susceptible strains of bees to
American foulbrood they showed that
drone larvae are more resistant than
queen or worker larvae and attributed
this resistance to the additional polien
in the diet of the drone larvae. How-
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ever, at present, there are no commer-
cially available American foulbrood
resistant strains of bees.

Methods of Prevention and Treatment
Burning

Under most conditions inspectors are
justified, and in some States required,
to burn every diseased colony immedi-
ately, because such a colony is a menace
to all healthy colonies in the vicinity.
The best interests of the industry de-
mand the prompt disposal of all such
colonies. Before the diseased colonies
are burned, however, the bees must be
killed. Calctum cyanide, although not
presently approved by the authorities
for this purpose, has been used exten-
sively in the past to destroy the bees.
A tablespoonful of calcium cyanide
spread on a sheet of paper or cardboard
and slipped into the entrance of the
hive will kill the bees in a few minutes,
Occasionally the bees fall onto the poi-
son so ranidly as to prevent the fumes
from perctrating to all parts of the hive.
Therefore, as an extra precaution addi-
tional cyanide has often been placed on
a piece of paper above the top bars and
under the inverted inner cover and hive
cover. The entrance of the hive was
then left open so that any returning
field bees would also be killed. Gasoline
can also be used to kill bees. Close the
entrance to the hive, pour a pint or
more of gasoline over the frames, and
then close the hive tightly,. A new
material, Resmethrin, developed by
Shimanuki at the Beltsville USDA Bee
Research Laboratory is available com-
mercially. Resmethrin is a superior
material for the killing of bees—safe,
effective and very rapid. After the bees
have been killed, the contents of the
hive must be burned with the least
possible delay to avoid trouble with
robber bees. Before the bees are killed,
a pit must be dug 18 inches or more
deep and wide enough to hold all the
material to be burned. A brisk hot
fire is necessary to burn the brood and
honey completely. The bottom board,
hive bodies, inner covers, or hive
covers are not burned. The surround-
ing soil is then raked into the pit to
prevent bees from healthy colonies
having access to any dead bees or
honey. Killing the bees and doing the
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burning at night lessens the danger from

robbing bees.

After the burning, the hive bodies,
bottom boards, inner covers, and hive
covers are thoroughly scraped to re-
move all propalis and wax, and then
swcrubbed inside and out with a stiff
brush and hot soap or lye solution. The
scrapings are burned and the wash
water is disposed of so it is not accessi-
ble to the bees. Hands, clothing and
tools can also be washed with soap
and water to remove any contaminating
spores. Hive bodies can also be stacked
to form a chimney seven to c¢ight bod-
ies high with the top edges down. The
inside walls are then sprinkled with
kerosene and ignited. When the in-
side walls are scorched the fire is
smothered by placing a toard over the
top hive body. A gasoline blowtorch
is often used for scorching, but its use
is somewhat slower. Disinfecting combs
 and other equipment with chemical so-
 jutions is no longer recommended,
although in some States the combs and
frames are recovered by removing the
wax and melting it and boiling the
frames in hot lye solutions.

Treatment witih Drugs and Antibiotics

Methods of application of these ther-
apeutic agents for the control of bee
diseases vary widely. One of the more
common methods is bulk feeding in
_ sugar syrup. Dusting with a mixtus:

of powdered sugar and the drug, such
- as is practiced with terramycin,, re.
 quires a2 minimum of effort. Spraying
the adult bees with a medicated syrup
is an effective method. As the adult
bees clean each other, they become
engorged with the syrup and distribute
it throughout the brood nest, giving a
thorough treatment of all the brood at
the same time. Pouring the treated
syrup over the top brood frames also
results in the adult bees gorging them-
selves. Treated syrup has also been
used m preparing medicated patties
which has resulted in excellent coatrol.
The use of drugs and antibiotics has
resulted in increased control of bee
diseases but has also presented addi-
tional problems such as drug stability
and possible contamination of surplus
honey.
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Terramycin is the principal antibiotic
available for treating bee diseases at pre-
sent. Terramycin is relatively unstable in
sugar syrup and so it is usually used as a
dusting mixture with powdered sugar.
Terramycin apnimal formula soluble
powder contains 25 grams of active
material per pound. Mix one half pound
of TM 25 to four pounds of powdered
sugar. Use two to three tablespoons of the
mixture per colony, placing it over the
ends of the topbars of the frames, at the
outer edges of the brood nest. Higher
dosage levels should not be used as they
can be toxic to bees. Weak colonies
should receive reduced amounts. Drugs
should not be fed during the month prior
to the beginning of the main honey flow,
thus avoiding the risk of having the
medication stored along with the honey in
the supers.

Dust the colonies at weekly intervals for
effective preventive treatments. Usually
two or three treatments are given.

Patties are longer lasting than syrup or
dusting for continuous use. They can be
prepared as follows: (1) Mix % |b.
powdered sugar with | tablespoonful of
TM 25. (2) Cut in Y b, of shortening and
blend well. (3) Divide into two parts and
drop each into a waxed paper sandwich
bag (or between two sheets of waxed
paper). (4) Roll out to % inch thick. Feed
the prepared patties in early spring by
removing the top layer of waxed paper
and placing one over the brood nest area
of each hive body.

Fumidil-B (Fumigillin) is the only
material that has been approved by the
Food and Drug Administration for the
control of Nosema disease. One level
teaspoon (45 grams) of Fumidil-B is
mixed with one gallon of 2:1 sugar
syrup and is fed at the rate of 1 gallon
of the mixture twice in the fall to each
colony. A similar feeding can be made
to colonies in the winter that normally
receive sugar syrup, An early spring-
time feeding of the same mixture has
also been shown to be useful in sup-
pressing the discase and promoting
better growth of the colony. A similar
mixture, although using 1:1 sugar syrup,
is very useful for installing package
bees. One feeding is usually sufficient
but if the bees are unable to fly because
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of inclement weather a second feeding
should be given two weeks after instal-
lation.

The successful use of drugs and
antibiotics in treating diseased colonies
depends upon the severity of the infec-
tion, early detection. correct diagnosis,
rapid treatment. ability of the beekeep-
er. and the qQuaniity and quality of the
stores in the hive. Drugs or antibiotics
should not be fed to colonies prior to
or during a honey flow. They should
be fed only in the recommended do-
sages, and they should not be used as
a substitute for good management and
constant vigilance and regular inspec-
tions by the beekeeper.

Gas Sterilization

Ethylene oxide gas is widely used in
hospitals and food processing plants
for sterilizing of materials that aie
sensitive to heat and moisture and
numerous nonflammable formulations
of this gas have been made available.
Michaetl in 1964 showed that this gas
could be used to kill the organisms of
American foulbrood, European foui-
brood, Nosema discase and all stages
of the wax moth. Practical applica-
tions of this gas to the decontamina-
tion of bee equipment have resulted
from the research of Shimanuki, Leh-
nert, Knox, Cantwell, Moeller and
Detroy of the USDA . Outstanding con-
tributions have also been made by the
state workers Matthenius, (New Jersey),
Powers (Virginia), Newton (Connecti-
cut), and Thurber (Washington). Gas
chambers in use at the present time
vary from a $35,000 unit in New Jer-
sey, obtained from NASA, and used in
a stationary location, to a very suc-
cessful truck based mobile unit in
Virginia (cost $9,000), to an inexpensive
unit made of plywood and plastic in
Connecticut at a cost of $500. Al
units have been reported successful. In
New Jersey alone 100,000 pieces of
equipment have been treated with less
than 1 percent recurrence of disease.
Shimanuki has developed an integrated
technique tor the treatment of AFB
utilizing ethylene oxide gas and terra-
mycin that has been especially effective.

Breeding Resistance

Dr. O. W. Park pioneered in this
work and developed both American

foulbrood resistant and American foul-
brood susceptible strains of bees. These
strains of bees have not been useful to
the beekeeper, but have been very use-
ful in further studies on resistance.
Rothenbuhler has extended the work
of Park, as have others, especially in
clarifying many of the genetic and be-
havioural factors in resistant bees. How-
ever, to date, this research has not
produced a commercial American foul-
brood resistant strain of bees. There
are certain problems inherent in pro-
ducing and espectally in maintaining
resistant strains of bees. Unrecognized
and unsuspected supersedure can give
unsatisfactory results. Area use of
resistant strains would be necessary to
reduce contamination of apiaries with
non-resistant stock. On the other hand,
the effectiveness of resistant stock
could increase through its continued
and general use throughout an area.

Preventive Control of Bee Diseases

Preventive methods of controlling
bee diseases include isolation or quar-
antine, requeening, etc. plus good man-
agement. Running a modern apiary is
like running a modern city, The homes
should be warm, well-ventilated and
in good repair. There should be a good
clean food supply at all times. There
should be a pure water supply. There
should be good sewage and rubbish
di po al. In other words, good sanitary
measures should be practiced. A warm
well-ventilated hive in good repair will
keep a colony at top strength through-
out the year and will not allow the en-
trance of disease-laden robbers through
unguarded cracks and crevices., A good
food supply means that colonies should
be fed only clean uncontaminated hon-
ey. An adequate food supply will also
help keep colonies at their peak condi-
tion throughout the year. A contami-
nated water supply can spread infec-
tion more rapidly and to a greater
number of bees than almost any other
means. Therefore, if running water
is not available, a supply should be
provided that can be kept free of con-
tamination. Bees normally dispose of

their own sewage. However, when they
arg sick they will often splatter the
hive and entrance with feces, This
feces can be teeming with diseace or-
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ganisms and should be removed when-
ever possible. Rubbish should not be
allowed to accumuiate on the bottom
board of the hive. This is a fertile
breeding ground for all soris of para-
sites and disease organisms.

Rubbish disposal also means getting
rid of dead bees in an apiary. Any bee
that has died of disease may infect bees
of its own or neighboring colonies.
Dead bees at the hive entrance should
be removed and buried.

Research and Development

One of the most fruitful areas of
research in Apiculture in recent years
has been that related to bee diseases
and their control. This research has
resulted in the introduction of new
diagnostic methods, the development
of resistant stock, the introduction of
chemotherapy and gas sterilization for
the control of bee diseases, and based
upon this research-—the development
of an excellent nationwide network of
apiary inspection. Today the beekeep-
er has considerably more confidence in
his capability to deal with disease prob-
lems than his predecessor of just a few
decades ago.

The Federal Government supports
bee disease research at Beltsville, Mary-
land; Laramie, Wyoming; Madison,
Wisconsin; Baton Rouge, Louisiana;
and Tucson, Arizona. Major research
and development projects are also car-
iied on at universities in the states of
Minnesota, Ohio, New York, Califor-
nia, Florida, Connecticut and Virginia.

Research accomplishments are jm-
plemented through the extension apicul-
- turists in a number of states and through
the inspection services of most of the
states. In fact, the state apiary inspec-
tors function in many of the states not
oniy as the first line of defense in bee
disease control, but also as the most
important source of new information
on metheds of disease control for the
beekeeper.

Laws and Regulations

State laws and regulations relating
to honecybees and beekeeping are de-
signed primarily to control bee diseases.
The first apiary inspection law in the
United States was established in San
Bernardino, California, in 1877. By
1883, a statewide law was passed by the
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California legislature, and by 1906, 12
states had laws relating to foulbrood.
At present, almost all states have laws
regulating honeybees and beekeeping.
There is a lack of uniformity in these
ttate laws and regulations, but consid-
erable agreement on specific points of
law. Most of the states require registra-
tion of apiaries, permits for movement
of bees and equipment interstate, cer-
tificates of inspection, right of entry of
the inspecior, movable-frame hives,
quarantine of diseased apiaries, notifi-
cation of the owner when disease is
found, prohibition of sale or transfer
of diseased material, and use of penal-
ties in the form of fines or jail or both.
Although the destruction of American
foulbrood diseased colonies is included
in almost afl state laws, most states
now alko allow the use of drugs for
control or preventive treatment of this
disease. The key figure in the enforce-
ment of bee laws and regulations is the
apiary inspector, He may have the en-
tire State, a county, or a community
under his jurisdiction. His efforts are
directed toward locating American foul-
brood and eliminating it whenever
found. The effectiveness of bee laws
and regulations is based upon the com-
pliance of the beekeepers. In the final
analysis, responsibility for disease con-
trol remains with the beekeeper, who
thould routinely examine colonies for
disease as a regular part of his manage-
ment program and take the necessary
steps when disease is found.

The Federal Government has no laws
or regulations relative to bee diseases
within the United States. However, on
August 3§, 1922, Congress passed a
law, popularily known as the Honeybee
Act, re:tricting the importation of living
adult honeybees into the United States,
This act was amended in 1947, 1962
and 1976. This last amendment reads
as follows:

“(a) In order to prevent the intro-
duction and spread of diseases and
parasites harmtul to honeybees, and
the introduction of genetically unde-
tirable germ plasm of honeybees, the
importation into the United States of
all honeybees is prohibited, except that
honieybees may be imported into the
United States......

(1) by the United States Depart-
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ment of Agriculture for experimental
or scientific purposes, or

(2) from countries determined by
the Secretary of Agriculture. .. ...

(A) to be free of diseases or
parasites harmful to honeybees, and un-
desirable species or subspecies of hon-
eybees; and

{B) to have in operation pre-
cautions adequate to prevent the impor-
tation of honeybees from other coun-
tries where harmful disease or parasites,
or undesirable species or subspecies, of
honeybees exist.

(b) Honeybee semen may be import-
ed into the United States only from
countries determined by the Secretary
to be free of undesirable species or
subspecies of honeybees, and which
have in operation precautions adequate
to prevent the importation of such
undesirable honeybees and their semen.

(¢) Honeybees and honeybee semen
imported pursuant to subsections (a)
and (b) of this section shall be import-
ed under such rules and regulations as
the Secretary of Agriculture and the
Secretary of the Treasury shall prescibe.

(d) Except with respect to honeybees
and honeybee semen imported pursuant
to subsections (2) and (b) of this section,
all honeybees or honeybee semen offer-
ed for import or intercepted entering
the United States shall be destroyed or
immediately exported.

(e) As used in this Act, the term
“honeybee” means all life stages and
the germ plasm of honeybees of the
genus Apis, except honeybee semen.”

Any person who violates any pro-
vision of this Act or any regulation
issued under it is guilty of an offense
against the United States and shall,
upon conviction, be fined not more
than $1,000, or imprisoned for not
more than one year, or both.

The Secretary of Agriculture either
independently or in cooperation with
States or political subdivisions thereof,
farmers’ associations, and similar or-
ganizations and individuals, is author-
1zed to carry out operations or measures
in the United States to eradicate, sup-
press, control, and to prevent or retard
the spread of undesirable species or
subspecies of honeybees.

Also, “The Secretary of Agriculture
is authorized to cooperate with the
Governments of Canada, Mexico, Guat-
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emala, Belize, Honduras, El Salvador,
Nicaragua, Costa Rica, Panama, and
Colombia, or the local authorities there-
of. in carrying out necessary research
surveys, and control operations in those
countries in connection with the eradi-
cation, suppression, control, and pre-
vention or retardation of the spread of
undesirable species and subspecies of
honeybees, including but not limited
to Apis mellifera adansonii, commonly
known as African or Brazilian honey-
bee.
cooperation carried out under this Act

The measure and character of |

on the part of such countries, including .

the expeaditure or use of funds appro-

priated pursuant to this Act, shall be
such as may be prescribed by the Sec-

retary of Agricuilture. Arrangements

for the cooperation authorized by this -

Act shall be made through and in con-
sultation with the Secretary of State.

In performing the operations or
measures authorized in this Act, the
cooperating foreign county, State or
local agency shall be responsible for
the authority to carry out such opera-
tions or measures on all lands and
properties within the foreign county or
State, other than those owned or con-
trolled by the Federal Government of
the United States, and for such other
facilities and means ir the discretion
of the Secretary of Agriculture as
necessary.

DISAPPEARING DISEASE.—Al-
though “Disappearing Disease” has
been reported in various parts of the
country for a number of years so little
solid information exists about its symp-
toms and conditions under which it
occurs it has been difficult to develop
a control approach. The following
cymptoms are those most commonly
associated with the condition called
“Disappearing Disease:"”

1. Most or all cases of “disappearing
disease” occur during the fall or spring.

2. Affected colonies die out with
plenty of honey and pollen stores
available.

3. Most of the bees die in the field
away from the hive.

4. Affected colonies are queenright.

It is obvious that these same symp-
toms can be the result of several differ-
ent causes, From this viewpoint it may
be that the choice of the name “disap-
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pearing disease” is an uafortunate one.
it has been suggested that it is now
being used as an umbrella to cover
losses from many and varied reasons.
If this i1s the case then the attempt to
rolve individual losses or problems has
become unnecessarily complicated and
the beekeeping industry has been done
2 disservice. Certainly attempts to find
one common cause for an etfect that
occurs despite a variety of conditions
has thus far been singly unsuccessful,

All that is really known is that bee-
keepers observe an unexplainable loss
of adult bees in either fall or spring
under a wide variety of environmental
and colony conditions.

The term “disappearing disease”. in
the modern sense, was first applied to
losses of bees in Louisiana and Texas
in 1960. In 1963 when California ex-
perienced a similar loss of bees the
term “autumn collapse” was used.

Extensive investigations on the Fed-
eral level and in many of the states
seem to have ruled out the following
possible causes of “disappearing dis-
ease™: oathogenic organisms, including
viruses; pesticide poisoning: toxic nec-
tar or toxic pollen.

Attempts to bring about recovery of
affected colonies have been most suc-
cessful by feeding a thin sugar syrup
containing a smail amount of pollen
to stimulate a good nectar flow. Also
the moving of some colonies to new
locations having new sources of honey
and pollen has proven successful.

Dr. William T. Wilson, of the USDA,
has suggested that the cause of “disap-
pearing disease” is a genetic shift in the
honeybee population. Undesirable genes
may have caused a change in the physi-
ology or behavior of the bees. Dr.
Wilson has undertaken extensive re-
search o test his hypothesis.

DISTANCE BEES FLY. — See
Flight of Bees.

DIVIDING.—Under the heads of
Artificial Swarming, Increase, Nu-
cleus, and Swarming are shown va-
rious methods of dividing. But di-
viding as it is ordinarily understood
has to do with the operation of in-
. creasing the number of colonies by
taking a part of the frames and ad-
hering bees, with or without a
queen, and putting them in another
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hive on another stand. For a be-
ginner dividing is often unscientific
and wasteful, while artificial swarm-
ing or division on the plans describ-
ed under Nucleus and Building Up,
Colonies, especially on page 126, are.
scientific and profitable because they
are worked in such a way as to se-
cure a honey crop as well as an in-
crease in the number of bees or col-
onies. Dividing may be performed
S0 as to ruin all chances of a honey
crop, and in addition leave the api-
ary with a lot of weak nuclei.

Making the Division*

Materials needed: a full depth super
and nine or ten frames of drawn combs
or some combination of drawn comb
and foundation; a specially prepared
inner cover, comsisting of two pieces
of hardware cloth or window screen
stapled or tacked to each side of the
bee escape hole, with a half-inch open-
ing cut from one of the inner cover’s
lateral views (see diagram): and finally,
a caged queern: or capped queen cell.

Now select a strong colony, one that
occupies two full depth hive bodies.
From this parent colony two frames of
sealed brood and a frame of unsealed
brood with their complement of bees
are placed in the empty full depth
super. which is resting on the special
inner cover. The frame of unsealed
brood is placed beiween the two frames
of sealed brood. The caged queen is
placed on either side of the frame con-
tining the unsealed brood. Remember
to remove the cork at the candy end of
the queen cage. The three frames
should now be ¢entered over the screen-
ed bee escape hole. If the complement
of bees on these frames is smali, then
additional bees can be added by shaking
bees off frames taken from the parent
colony. After shaking bees into the
newly-prepared super, cover the super
with an inner cover or hive cover to
prevent these bees from flying out.
Next, add at least two frames contain-
ing honey and pollen to this super; the:ze
frames should be positioned so that
each is adjacent to a frame of sealed
brood. The remaining part of the super
can be filled with drawn comb and

*Alphonse Avitahile, “How to Increase Your
Colonies without Paying for the High Cost of

Package Bees"”, Gleanings in Bee Culture,
Vol. 102 {Apr. 1974) 113.
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some foundation,
comb.

Before replacing the frames taken
from the parent hive, be sure to coalesce
the remaining brood frames so that they
are adjacent to each other and then
replace the frames previously with-
drawn with either foundation or drawn
comb,

Make certain the queen of the parent
colony is not transferred to the newly
prepared super. You may find it more
convenient and/or more self-assuring
to fiist find the queen before beginning
the manipulations of the frames. When
the queen is found, the frame she is on
can then be put aside or she can be
temporarily confined to a queen cage;
in either case she can be returned to
the parent hkive after all the adjustments
have been completed.

After the parent colony has its fuil
complement of frames, the newly pre-
pared super and the inner cover it is
resting on ar¢ now placed above the
second super of the parent colony. A
regular inner cover and hive cover are
then placed on top oi the third super.

The screened bee escape hole will
preveat the bees and queens (from what
are now essentially two different colo-
nies) from mingling, yet warm air gen-
erated by the parent colony will circu-
late through the screen and will help
to maintain the proper brood temper-
atere in the upper colony. The bees
in this colony will be able to forage by
way of the exit hole in the rim of the
inner cover and its restricted size should
help to prevent this small colony from
being robbed.

Within a month's time and with good
weather and nectar flows, a fairly
strong colony of bees will result from
your efforts. At this time the new
colony can be moved to a new site;
better still, the parent colony can be
moved and the new colony left to occu-
py iis site. In this way, if the parent
colony is moved less than a quarter of
a miie, foraging bees from the parent
colony will return to their original
homesite, thereby augmenting the popu-
lation of the new colony. If this latter
procedure is followed, it may be advis-
able to make the site switch during a
nectar flow., The nectar flow need not
be a major one—perhaps the dandelion

preferably drawn
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The speciatly preparad inner cover,

flow, for example. This mild nectar
fiow rule of thumb, may ensure accept-
ance by the foragers of their new queen,

Method Number Two

Another method that I used success-
fully in 1973 was to feed two gallons
of sugar syrup early in April to ten
strong colonies. After the sugar syrup
was consumed, a third full depth super
with drawn comb was placed on top
of each of these colonies. During the
next few weeks the queens of these
colonies moved into the third super and
filled several frames with eggs and
brood. Worker bees also deposited
some pollen and nectar in this super.

If a beekeeper follows these manipu-
lations, and returns in a2 few weeks
and finds eggs and brood, he can begin
procedures which will result in a new
colony in the third super. When he is
ready, he must check to be sure the
queen is no longer in the third super.
If she is, he can put her aside as pre-
viously explained. If the brood, com-
plement of bees, pollen, and nectar are
ample. the beekeeper need only add
a2 caged queen, cenier the brood over
the bee escape hole, and slip a specially
prepared inner cover between supers
two and three. If additional bees, pollen
and honey are needed for this super, the
method for augmenting the number of
bees, pollen and honey has been de-
scribed.

Whether you decide to use one or
both methods, additional feeding of
the new colony with sugar syrup and
pollen supplement will not only assist
in bringing the colony along but will
also serve to guarantee its success if
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the weather becomes inclement; indeed,
inclement weather is all too often the
case in early spring.

DOMESTIC ECONOMY OF THE
HIVE. — See Bee Behavior, Brood
and Brood Rearing.

DRAGON FLIES. — See Enemies
of Bees.

DRIFTING.——Drifting is a word
that is used by beekeepers to describe
the actions of bees which enter a hive
other than their own, usuaily by mis-
take. This is not as uncommon as one
would suppose but considering the uni-
que social organization of the hive with
its formidable detection and defense by
guard bees, drifting into another hive
has its risks for the returning forager
bee.
Young bees in their play flights (re-
ferred to under Play Flights of Young
Bees and under Robbing) nui having
yet learned the location of their hive
enirance may drift intoc a hive where
other bees are flying the strongest. They
go in just as if it were their own hive.
Hives that are making the biggest hub-
bub in front of the hive will attract
flying bees from their weaker neighbors.

Newly-installed package bees will
drift to other hives during the hiving
particularly if the bees are agitated
upon reiease from a long confinement
in the cage. Gorging bees in the cage
with sugar syrup will keep the bees set-
tled when the cages are opened (see
Beginning with Bees). Installing pack-
age bees late in the afternoon or near
evening tends to allay the excitement
of newiy-hived bees which can be very
intense when a number of packages aie
installed at one location. The more
packages that are opened the more the
problem of drifting is compounded un-
der these conditions.

The apiary arrangement is the best
deterrent to drifting. Facing hives in
different directions or otherwise placing
the hives 50 as 1o break up the symmetry
~ of long straight rows aids field bees
~ to visually mark the location of their
exit and return to the same hive. For-
 aging bees returning with loads of
nectar or pollen which inadvertedly
approach the wrong entrance are usual-
ty accepted, though perhaps momen-
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tarily challanged by a guard bee. Rob-
bing bees, in contrast, hesitate at the
entrance, seeming to immediately arouse
the defense of the colony to this threat.

Colonies at the ends of the row seem
to receive a larger share of drifting
bees, especially when returning workers
are buffeted by strong winds. A pattern
of flight formed by obstructions or by
the direction of the nectar source may
tend to cause drifting to hives nearest
the approach end of the apiary.

Hives placed in pairs aid bees to
identify their own home as they seem
to know the difference between right
and left in fixing a hive location. They
do not readily distinguish the differences
between their own and several other
entrances when they are in a row and
the openings are painted with the same
color of paint and have no other dis-
tinguishing features to tell them apart.

The question of what harm can
come of drifting is one that is often
asked by beginning beekeepers. Even
though the bees all belong to the same
apiary it must be remembered that each
colony is an individual unit that must
maintain an equalibrium between its
field force for gathering nectar and
pollen and the hive maintenance force.
The loss of any portion of the hive's
field bees to other colonies by drifting
wiil many times seriously curtail the
spring build-up leaving understrength
colonies for the honey flow. They have
lost bees through drifting when they
could least afford it while the strong
colonies do not benefit proportionately.
It is well to mention that drifting may
cause the spread of diseases from in-
fected hives as a re.ult of drifting (see
Foulbrood).

DRONES.—These are the male
bees of the colony. They are large
noisy fellows that do a great amount
of buzzing, but never sting anybody
for the very good reason that they
have no sting. The beekeeper who
has learned to recognize them both
by sight and sound never pays any
attention to their noise, but visitors
are many times frightened by their
loud buzzing.

The body of a drone is hardly as
long as that of a queen, but it is so

much thicker through than that of
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either queen or worker that no one
will ever mistake him for either.
His two compound eyes are much
fuller, his head is much thicker, and
his wings larger. He has no baskets
on his legs in which to carry pollen,
and his tongue is so unsuited to the
galhering of nectar from Iflowers
that he might starve t¢ death in
the midst of a clover field in full
bloom.

Dbrone bee enlarged four times.

The Amatomy of the Drone*

in many ways the drone is a less
well-developed creature than a worker
or a queen. One exception to this gen-
eralization is his eyes which are better
constructed than those of the worker
or the queen. Also, his wings are strong-
er and his serse of smil is highly
developed.

Each eye of the worker, gueen and
drone honeybee contains about 6300,
3900, and 13,000 facets respectively.
The more elaborate construction of the
drone’s eye is intended, no doubt, in
order that he may be successful in
pursuing a queen. Even with this su-
perior equipment the drone must de-
pend upon the sense of smell rather

*Parts of these sections are contributed by
br. Grant D. Morse, G’zanings in Bee Culture,
Vol. 98 No. 4, Page 0. and F. Ruttner, Ger-
many. The Australasian Beekeeper, April 15,
1968. Page 279.
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than sight alone to identify which flying
insect is a queen honeybee. Then his
stronger wings epable him to make a
successtul pursuit of the queen.

The brain development of the drone
is believed to be inferior to that of the
worker. The brain development of the
queen incidentally is believed to be the
least of the three. The pharyngeal
glands which are highly developed in
the worker bee, and which are the
source of bee milk and royal jelly, aie
facking in the drone anatomy. The
glands are only vestigal in the queen.
Likewise, the postcerebral glands and
the thoracic glands which are so well-
developed in the worker bee are largely
undeveloped in the drone.

Drones Nursed

The rich salivary secretions of the
nurse bees are fed liberally to queens
and drones alike and provide a stimulus
te the development of their reproduc-
tive organs, and in the case of the
drone, encourage the production of
sperm. The approximately 94°F. tem-
perature of the brood nest also helps
this development,

If the colonies are prosperous one
may find eggs in the drone comb of
some of the best hives as early as
March in the North, but not as a
general thing until April. In the
southern states drones may or may
not be found in the hives every
month in the year. The drone cells
can be told from the worker at a
glance by the size. (See Brood and
Brood Rearing, Combs.) Whenever
eggs are seen in the large cells it
may be assumed they are drone eggs.
It is not meant by this that the eggs
that produce drones look any dif-
ferent from any other egge that the
queen lays, for in appearance they
are precisely the same. They are
the same in every respect except
that the eggs that produce the work-
er bees have been impregnated,
while the others have not. The
egg, like those producing workers,
remains brooded over by the bees
vuntil it is about three days old, and
then by one of nature’s wonderful
transformations it is gone and a tiny
worm appears, a mere speck in the
bottom of the cell. This worm is
fed as before until it is about a
week old and is then sealed over
like a worker larva except that the
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cap to the cell is raised considerably
more. In fact, the cappings very
much resemble a lot of bullets laid
closely together on a board. (See
Brood and Broo¢ Rearing.) The
voung drones will begin to cut the
caps of these celis in about 24 or 25
days compared with a worker in 21}
and a queen in 16. The caps come off
in a round piece very much like those
from a queen cell.

Are Drones a Liability?

Beekeepers over the years have felt
that drones are a liability to the colony
since they consume honey but do not
produce it. Thus, one would assume
the more drones, the less honey for the
beekeeper. However, Allen Latham
(1949) says, “l1 have never yet seen a
smaller surplus stored in a hive with
many drones than in a hive with few
drones. The amount of surplus is de-
termined by the activity of the working
force, and I have always noticed that
where drones were numerous the bees
were very active.,” Later Allen, in 1965,
showed that there was no significant
difference in the amount of worker
brood nor in the honey yield between
colonies with free drone production and
those in which it was restricted. Since
the rearing of many drones consumes
a iot of honey stores, not to mention
the effort put forth by nurse bees, as
well as the honey required to maintain
a drone through his life, we must then
conclude that colonies with free drone
production suffer no loss because they
are able in some way to work more
efficiently than others.

The workers in a hive, not the queen,
largely determine when drones shall be
produced in the colony and how many
there shall be. When there are no drone
cells in a hive, they build them. To the
beckeeper it seems they seldom build
any other kind. Foundation that is not
supported with wires or otherwise wil!
sag giving rise to a lot of gnawing of
the combs and as a result, the worker
bees will replace this area of the comb
with drone cells.

Drone Flights

Under normal good weather condi-
tions drones start flying about noon
and keep on untii 5:00 P.M. The great-
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est drone flight is between 2:00 and
4:00 P.M. The period of the drone
flight can be shifted experimentally to
the morning if flight is prevented for
one or several days by confining the
colony in a cool room (Taber 1964),

The first flights of young drones are
short to orient their hive with its sur-
roundings and to gain strength.

Older hive drones can feed them-
selves on honey and flying drones feed
exclusively on honey froun cells (Free
1957). Young non-flying drones con-
sume about one milligram of honey per
hour. Older drones (that are capable
of flight) while inside the hive consume
three miiligrams per hour. During flight
the food consumption is much higher
at 14 milligrams for a haif-hour flight
{Mindt 1962). This is three times the
rate of consumption of worker bees.

Research reveals that drone honey-
bees congregate in certain locations
which they select. A study by Zmarlicki
and Morse reports that they were un-
able to attract drones to virgin queens
tethered within approximately 100 feet
of an apiary.

Jean-Prost in France (1958-1961)
regards a congregation area as a defi-
nite location where drones regularly
assemble independently of the presence
of a queen. There are two critical
points involved, one, the place of as-
sembly or congregation remains the
same year after year, which is interest-
ing since there is a new crop of drones
every year; two, it is independent of
the presence of a queen. The diameter
of different areas on different days was
found to be between 30 and 200 meters.
Virgin queens, ready for mating, search
out these drone congregation areas.

The areas exhibit an astonishing pow-
er of attraction to drones. Even drones
which had located a tethered virgin
queen, and were trying to copulate with
her intensely, left her alone shortly
after she was taken out of the area,
and flew back into it.

Drone congregation areas can be
found in all sorts of terrain, sheltered
or unsheltered. The distance from the
hive of origin can vary from 50 meters
to 5 kilometers. This is what makes it
so difficult for a queen breeder to
maintain control of the dropne blood
line in his queen mating area.
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Unlike the worker or the queen a
drone is readily accepted as a visitor
(usually by way of unintentional drift-
ing) in a hive not his own. One author-
ity attributes this exceptionai behavior
on the part of the guards of the strong
colony as their instinctively acquired
realization that the “visiting” drone has
entered with no slightest intention of
carrying out anything with him if he
should leave. As a matter of fact, he
will likely remain a permanent member
and adopt the new domicile as his
home.

Queen Mating

There have been quite a number of
observations of queen and drone mat-
ing. The technique usually used in this
research is to tether a virgin queen on
a very light thread suspended from a
helium-filled balloon. Before this tech-
nique was used few beekeepers had
observed the mating act. Most of these
observers meationed hearing a distinct
crackling sound or small explosion.
This is believed to be caused by, sudden
rapid rupture of the drone’s genitalia
with the consequence that the genitalia
are everted from the drone’s abdomen.

Zmarlicki and Morse in their article
on queen mating (1963) include a copy
of a photo taken of a virgin queen sus-
pended from a helium-filled balloon
being pursued by a “comet-shaped”
swarm of drones located behind and
slightly below the queen. They pursue
her in this fashion until her sting cham-
ber and vagina open wide. One of the
drones then flying almost in a vertical
position everts his genitalia with a loud
pop, enters the queen, and then almost
as quickly falls backward and down-
ward paralyzed, in many cases leaving
his genitalia in the queen.

Gary has been successful in getting
drones to mate with artificial queens
which are coated with queen substance.
With the help of a boom truck he has
taken a movie of the sequence.

Work done by J. Woyke of Poland
with 628 virgin queens indicates that
63 per ceat of them flew more than
once and 38 per ceat mated on the
second flight. Eight percent of the
queens flew yet again and six percent
were inseminated the third time. The
average number of sperms in the sper-
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matheca of all laying queens was ap-
proxmnately five and one-half million.
Queens which flew on only one mating
flight had fewer sperm than the average
and those mated on two and three
flights reached approximately seven
million sperm stored in their sperma-
theca.

Flight Level

Ruttner has found that there is a
clear stratification of the flight of hon-
eybees. The worker's flight path is
below eight meters. They very seldom
ever fly higher than eight meters above
the ground. Queens or drones flying
below this level are very apt to be
attacked by workers.

In research with tethered queens it
was found on warm days the drones
would begin to visit a tethered queen
when she is raised 6 to 10 meters above
the ground. The maximum number of
the drones appear at 15 to 25 meters.
About the highest they will go is 40
meters and no drones have been known
to follow a queen higher than 60 meters.

The Life of the Drone
The drone starts his life being care-

A close-up phots of a drene's hesd, Note the
beak-like mandible;: at the bottom and the
protective’ hair cavaring the compound eyes.

fully nursed by the worker bees. Ac-
cording’ to Oertel (1940) the drone is
not sexually mature before 9 to 12
days after emergence from the cell.
Howell and Usinger (1933) state a
drone’s maximum length of life as 59
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days except where retained in the hive
after the normal date of autumn ex-
pulsion.

Langstroth says, “A colony which
neglects (o expel its drones after the
usual season ought always to be exam-
ined. The queen is probably either dis-
eased or dead.” Nature in this instance
has evidently spared the drones for pos-
sible mating with a virgin queen.

Following a severe dearth of nectar
supply, but more partictiarly in the
fall following the last major honey flow,
the workers react by rejecting the
drones from the colony entrance. This
is usually preceded by the workers
withholding food from them.

Free found that a worker bee’s atti-
tude toward drones depended upon the
drones’ age. Young droneés in his ob-
servation hive were being fed while
older drones were being removed. Free
states that workers do not sting drones
but in the process of removing them
from the hive pull at thoir wings and
legs. Morse (1967) fouad that the fall
discharge of drones is a slow but con-
tinuous process, one that condnies even
after light frosts. He found that drones
persist in the hive long after drone rear-
ing has stopped. Latham reports seeing
drones in wintering colonies as late as
the month of February.

A Drone Normally Has One Parent

An interesting thing about the drone
bee is that he is normally hatched from
an egg that is unfertilized. In fact, a
queen that has never come in contact
with the male bee will lay eggs that
will hatch but will produce drones and
never workers.

Drones that hatch from infertile eggs
have tissue cells which are haploid, that
is, they contain only half the normal
number of chromosomes.

J. Woyke, a Polish scient:st has found
that drones can develop from fertilized
eggs. This is determined by looking at
the drone tissue cells under a powerful
microscope. I the nuclei of the cells
contain 2 normal number of chromo-
somes the egg was fertilized and the
drone is diploid. By using heavily im-
bred aqueens he found that about one-
half of the eggs they laid were fertilized
drone eggs. As soon as the eggs would

._:
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hatch the adult bees ate the larvae,
causing the brood pattern to be very
scattered. However, when these eggs
were taken from the hive before they
hatched and cared for under artificial
conditions, adult diploid drones resulted.

Drenes from Worker Bees

Drones are also hatched from eggs
laid by worker bees. These drones
are usually smaller in size than
those from the queen because they
are generally reared in worker cells,
The question as to whether they are
capable of fertilizing queens, so as
to be of some value like other
drones, has never been decided.
Some facts have been brought to
light that seem to offer good evi-
dence on each side of the question.

Drones from Drone-Layers

Queen breeders find that one or
more drone-layars of good stock,
rearing fully-developed drones, will
furnish a fine lot of nice drones in
and out of season if supplied with
plenty of worker brood, but drones
from laying workers or from queens
that have never been fertilized prob-
ably should be avoided. Drones
from queens that have once laid
worker eggs and then failed, are as
good as drones from any queen,

Destruction of Drones in the Fall

This does not necessarily occur in
the £21), but may take place at any
time in the summer, just after the
honey flow. Drones have been kill-
ed off between apple bloom and
white clover only kecause supplies
ccased, causing bees to become dis-
couraged and give up swarming for
the time being.

How to Tell When the
Honey Season is Declining

There is no way in which one can
tell so well that the yield of honey
has ceased as by the behavior of the
bees toward their drones. When, in
the midst of the honey season, a
worker is seen buzzing along on the
back of a drone that seems to be do-
ing iis best o get away from the
hive, it may be concluded that the
yield of honey is failing. So far as
is known, bees do not sting drones,
but they sometimes pretend to do
s0. It is probable that it is only a
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Drones at-the close of the honey flov tnrned out to dle.

drone noar the entrance.

feint to drive them away. The poor
drone at such times, after vainly
irying to go back into the hive, wilt
sometimes take wing and soar away
into the air, only tc return after a
time to be repulsed again, until per-
haps through weakness and want of
food he flutters hopelessly in the
dust, ana so submits to the fate that
seems to be part of the inexorable
law of nature.

Drones with Heads of
Different Colors

This is a freak in natural history,
Almost every summer somne one
writes about or sends specimens of
drones with heads of ditferent col-
ors. The matter has Yeen reported
and commented upon at different
times in Gleanings in Bee Cwulture.
Not only are drones with white eyes
occasionally found, but also with
heads of a cheiry cclor; again of a
bright green, and at other times yel-
low, Why should this peculiarity
show itself in the drones more than
in the queens and workers? Again,
why should heads be the subject of
these bLright rainbow colors? (See
Hermaphrodite Bees, also Breeding
Stock, subhead Scientific Breeding.)

DRONES

Notice worker about to attack
Noboedy loves him how.

Restraining Undesirable Drones

This can be accomplished by the
use of excluders in the form of (1)
perforated sheet metal with punch-
ed holes or slots just narrow enough
to exciude drones but allow work-
ers to erter; (2) by spaced wires
mounted jn a frame, wires so spaced
as to exclude drones and queens.

Proper Spacing for the Openings
0! Excluders

The oblong holes must be of such
a size as to permit the easy passage
of workers, but to exclude not only
dranes but even queens. {See Ex-
tracted Honey and Demaree Plan.)
It is easy to make the perforations
drcne-excluding, but to make them

Perforated zine queen exciuder
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queen-excluding at the same time,
and yet not hinder the easy passage
of workers, requires a very nice ad-
justment in the width of the perfor-
aticns. Experience shows this to
be .163 of an inch.

In 1908 there was put on the mar-
ket a new form of queen excluder
consisting of wire bars held at the
required distance apart by means of
soft metal cros. ies at every two or
three inches. Thnese bars consist of
No. 14 hard-drawn galvanized wire

Wood and wire queen excinder

that has been straightened in a wire
straightener so that it is as true a3
a die. Contrary to what one might
expect, the spaces between these
bars are more exact than the width
of the various perforatior - in sheet
metal. In the process of making,
the bars are laid in metal forms
having grooves that are spaced ex-
actly right, and then a soft metal
in a molten state is made to flow in
certain cross-grooves of the metal
form. As the metal cools almost in-
stantly, the wires are held at exact-
ly the right distance apari. The
smooth rounding edges of the bars
afford less obstruction tu the bees
passing and rapassing, and practical
tests show that this form of exclud-
er is much superior to the old per-
forated metal. On account of the
rounding smooth edges of the wires,
they must be slightly closer, or
162 of an inch.

In the manufacture of the perfor-
ated zinc, unless the dies are very
sharp there will be a slight rough
burr edge on the under side of the
sheet. This frays the wings of the
workers. It is impossible to remove
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this edge without reducing the
width of the perforation. For this
reason the wire excluder has super-
seded the perforated zinc.

There have recently come on the
market all-metal excluders made of
wires which are electrically welded
together at their intersections. Up
to the time of this writing, the au-
thor has seen only one of this type
of exciuder that was accuraie
enough in spacing to exclude
queens. Unless they do this they
are useless.

The variations in spacing can be
tested by a tapering metal wedge
or gauge inserted between the wires
as shown opposite. If the wedge goes
through too far the wires are too
far apart and let the queens pass
through. If the wedge does not go
far enough the worker bees can not
get through easily.

The worst feature of the ail-met-
al excluder with metal binding is

wire excluder

Full-sized

that when it is glued down to the
hive it bends easily in removing,
thus destroying accurate spacings
between the wires.

In some localities, especially in
the southern states like Florida, bee
glue or propolis is very abundant,
and on hot days it is very sticky. A
wood binding with wooden bars
through the center reinforces the
wire excluders so they do not bend
when removed from the hive, Wires
when bent are not queen excluding.

A wood-wire excluder, especially
one with only three wires, enables
the bees to pass between the wires
more readily because they can grasp
the wood as they pass through. This
can be easily proved by putting the
two types of excluders on a hive.

(On the use of queen excluders,
see Extracting and Demaree Plan of
Swarm Control.)
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Drone-Excluding Entrance Guards

If a strip of perforated zinc or
wire excluder is placed over the en-
trance the worker bees can go out
but the drones can not.

When it is desirable to get the
drones all out of a hive without per-
mitting any to get back again, the
guard is put over the entrance and
all the bees are shaken in front of
the hive. The workers, of course,
will crawl back on the combs, but
the drones will have to stay out,
and the queen too, unless she js

Wire entrance drone guard

put in the hive. In the morning,
when the drones are stiffened with
cold, they may be fed to the chick-
eiis or otherwise destroyed. (See
Swarming.)

Wire Queen and Drone Trap
This is a device to catch gueens
as well as drones. It has an upper
as well as a jower compartment

DRUMMING

separated by a horizontal partition
on which are mounted two wire-
cloth cone bee escapes feeding up-
ward. The whole front is covered
with 2 wire screen excluder as
shown.

Wire queen and drone trap

In operation, queens or drones in
attempting to leave the hive en-
counter the excluder in front and
failing to go through, pass upward
through the cone escapes into the
upper compariment where they are
trapped. In the case of undesir-
able drones a guart of them can be
captured where they soon die. The
trap is emptied and put back if the
swarm has not issued. When it fi-
nally does rush out, the queen is
caught above, the trap is removed,
and tied to a limb or garden rake.
Soon the bees will return and cius-
ter on the trap holding the queen
where both are hived.

The idea is pretty in theory bhut
it hinders the workers, heavily lad-
en with nectar, in getting into the
hive. Worse than all, it shuts off
to a large extent proper ventilation
So necessary in a honey flow. If is
far better to clip the queen’s wings
and allow a free entrance and exit.
When the swarm issues, the queen
can be found in the grass. She is
caged when the swarm will return.
(See Queens, subhead Queen Clip-
ping.)

To limit drones it is better to use
all worker combs.

DRUMMING.—A steady rhythmical
tapping on the outside of a beehive
with a light mallet or similar instrument
causes a colony of bees within to move
in a mass upward. If bees are needed
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to fill shipping packages or need to be
removed from a hive for any reason
drumming is frequently practiced. A
few uncoordinated taps on the outside
.of the hive frequently bring forth a few
. guard bees and may provoke an event-
ual full-scale attack. The point at which
the tendency toward full arousal ceases
and the point at which the bees suc-
cumb to the almost hypnotic influence
of Sté&uy drumming is recea}-.-d only
by experience. This point is, in _some
instances determined by prior condition-
ing and no doubt in part by environ-
mental influences such as warm, clear
weather, by the natural tractablhty
of the bees, or the lack of it, the
presence of a honey flov' or feeding,
the presence of brood and a queen and
whether previous disturbances have
alerted the colony. Favorable environ-
mental influences such as warm, clear
days contribute to the cooperative
behavior of the bees and make manipu-
lations such as drumm:ng successful.
The vibration of a sounding surface
with which the sensory organs of beecs
are in contact influence the behavior
causing the mass movement of the bees
being drummed. The movement is in
the direction of the highest exit point
in the hive. If the covers are removed

Drumming on the side of 3 hive with

& wood or rubber maliet is being dem-

onstrated here. Rather than surging

out of the entrance as one would ex-

pact, the bees tend to move upward
in the hiva.
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and an empty hive body is placed on
top of the hive the empty space will
soon be filled with bees as a result of
steady drumming. It is then a simple
matter to literally funnel them into
empty shipping cages.

When there is a need to transfer a
colony of bees from an undesirable
abode to a movable-frame hive or from
an old to a new hive drumming can
hasten the tramsfer. All entrances io
the old kive are blocked after giving
the colony a heavy smoking. Leave the
bees a top exit which should lead into
the new hive which has been placed on
top of the old. The bottom board may
be left off, giving the bees the oppor-
tunity to move directly into the new
hive body from below. As the bees are
smoked and drummed into the new
hive they will leave areas of the comb
exposed which can then be cut out,
fastened into new frames or disposed
of. This involuntary behavior in re-
sponse to drumming causes a mass of
bees to move in the desired manner but
they may resist because of reluctance
to abandon brood combs. A combina-

tion of drumming and smoke may
eventually overcome this resistance,
allowing cutting out and salvaging the
combz of brood.




226 DZIERZON

DYSENTERY *.—Dysentery is not a
disease, but rather a symptom that
results from several causes, such as,
excessive moisture in the hive, confine-
ment of the bees for long periods,
fermented honey, honeydew, Nosema
disease, ete.

Bees that have dysentery will have
a fecal discharge that is thin, watery,
light yellow to dark brown in color,
and foul smelling. Sometimes their
abdomens are almost double in size.
The bees will often have a greasy
appearance and act listless. The front
of the hive will be stained with yellow,
brown or black spots.

Although dysentery appears mostly
in winter or early spring, it can occur
at other times of the year when the bees
have keen confined to their hives be-
cause of cold or rainy weather. How-
ever, as soon as the bees can fly they
void their feces and under these circum-
stances the dysentery is of little conse-
quence. In advanced forms of dysen-
tery the outside of the hive wiil be badly
smeared with brown and black stains
and even the combs on the inside of the
hive will be smeared,

In the North, where bees are often
confined to their hives for months at a
time during the winter, many colonies,
showin_lghedysentery symptoms will be
lost. presence of dysentery indi-
cates an unhealthy condition of the
bees especially when the bees discharge
feces within the hive. Dysentery has
been considered to be due to excessive
accumulation of indigestible materials
in the bee gut during long confinement
in the hive. It has also been attribuied
to excessive moisture in the hive or in
the honey stor¢s. The accumulation of
indigestible materials can be caused by
low quality honey or honeydew high in
dextrin and resins, or by unnecessary
activity of the bees resulting from poor
hive protection and winter brood rear-
ing. Commercial beekeeping practices
and experiments have shown, however,
that most all well-ripened honeys are
satisfactory for winter food if present
in sufficient quantity.

Unfavorable moisture balance seems
to resuit from high humidity, excessive
activity of the cluster, inadequate hive
feotnote under

By A. S. Michael. See

Diseases of Bass.
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ventilation, granulation of honey or
poorly ripened stores.

If the number of Nosema-infected
bees in a colony is high at the begin-
ning of winter, dysentery will show up
after a relatively short period of con-
finement. Such a colony has little
chance of survival. Nosema disease is
one of the more serious causes of winter
dysentery. Infected bees increase the
activity of the cluster. If the quality of
the stores is poor also, the bees con-
sume more of this honey and thus also
accumulate more indigestible material.
The water metabolism of the infected
bees is not normal causing both accu-
mulation of indigestible materials in the
gut and unfavorable moisiure conditions
in the hive, resulting in a more rapid
appearance of dysentery.

Control of Dysentery

Settled, warm weather which allows
the bees to void their feces is a self-
limiting factor in the control of dysen-
tery. However, there are a number of
steps that a beekeeper can take to help
control dysentery in his hives. Do not
attempt to winter bees on honeydew,
unripened aster honey, or in fact any
unripened or fermented honey. If it is
necessary, remove such combs in the
fall and substitute with combs of sugar
svrup or a nice light honey if available,
Do not attempt to winter weak colonies
as such colonies can often die with
dysentery before spring. Provide ade-
quate ventilation by the use of top
entrances, holes, etc. To summarize,
provide good stores in well-sealed
combs, including both honey and pol-
len, a young vigorous queen with a
strong population of bees and a dry
hive with adequate winter protection.
Preventive treatment for Nosema dis-
case is also advised. For details see
Nosema Disease, Control of Nosema
Disease, and DISEASES OF BEES,
Methods of Prevention and Treatment.

DZIERZON THEORY.—In 1845
the Rev. John Dzierzon propounded
what is known as the “Dzierzon
Theory”, and thus in reality laid
the foundation for much of our sci-
entific and practical knowledge of
bees. While he was not the origi-
nal discoverer of parthenogenesis,
he threw a great deal of light on the
subject. (See Parthenogenesis.)
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ECOLOGY AND BEES.—A biolo-
gist’s interpretation of ecology may
differ from the usage which is impilied
by the everyday emplovyment of the
word. Ecology, by definition. is the
study of an organism in relation to its
environment, Expanding on this defi-
nition we include in the catagory of
organisms all living things that are com-
posed of living molecules. Organisms
range in size from the sub-microscopic
to the largest animals and plants. The
environment is the total of all the living
and non-living factors that have an
effect on the organism: weather, geog-
raphy, socital organization, time and
many more influences, including biotic,
those which result from the activities
of organisms themselves. Our environ-
ment surround: us and ecology affects
us in many ways.

Plants are the producers, so calied
because they can utilize light energy
through the process of photosynthesis
to convert raw materials of the atmos-

Sexual reproduction of plents is essantial to
maintaining a sufficient food supply for ali
fevels of consumers, including man.

phere (caibon dioxide and water) into
food. Nearly all other organisms, as
consumers, are ultimately dependent
upon plants for survival.

During reproduction many plants
have evolved an interdependence with
pollinating processes that involve living
agents of transfer such as insects. Flow-
er organs specific to the sexual repro-
duction in plants are concentrated in
the blossoms of the kingdom of plants
known as the spermatophytes or seed
plants. Pistils, stamens, sepals, petals,
ovaries and other supporting structures
make up the reproductive parts of the
plant blossom. The sexual reproduction
of plants is essential to maintaining a
sufficient food supply for all levels of
consumers, including man although
some plants can be successfully propo-
gated asexuaily or vegetatively. Qur
cereal grains such as wheat, corn, oats,
barley, rye and rice contribute the bulk
of our food supply by virtue of their
direct consumption, raw or processed;
or, they are consumed as feed for live.
stock. The plants which bear the cereal
grains are not dependent upon insect
poilination though they do flower, un-
dergo pollination and fertilization and
seed formation as do our fruits and
vegetables. The pollinating agent is the
wind. The fruits and vegetables which
provide us with important variations to
our diet are dependent upon wind as
well as other pollinators, principal of
which are the insects, including the
honeybees. Wind-pollinated plants
have light fluffy pollens produced in
relative abundance while the insect-
pollinated plants have a heavy, usvally
sticky pollen that cannot be carried by
the wind. The ecological significance
of this plant-bee relationship to our
food supply shouid be understood by
every beekeeper because it is so impor-
tant to everyone, not just the beekeeper,

Ours is a highly productive planet
rich in the basic elements necessary to
sustain a wide variety and abundance
of life. When the environment is sub-
jected to disturbances which interfere
with and destroy sensitive natural sys-
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tems all living orgamisms suffer the
effects. All elements of the environ-
ment, both living and non-living, suffer
from some disturbances such as drouth,
tloods, earthquakes and the erosion of
soil and minerals. Like predation and
succession of species they are natural
evert; that are not always under the
corntrol of man. What we must under-
stand. however, as the principal con-
cumer on the earth, is that these dis-
turbing influences, in some cases no
more than man himself, are having a
profound eifect on ail living things.
This is ecology in action.

The role of honeybees in agriculture
and a heaithy environment through
their pollinating activities are not al-
ways fully understood and appreciated.
Our predominately urban popuiation
is tnevitably bound to influence our
environmental protection policies for
the years ahead. Information about the
role of the honeybee is needed now
more than ever before if our agricul-
tural economy is to remain productive
and stable along with our environment.
Unfortunately, fewer and fewer people
have occupational or educational con-
tact with nature, particularly agricul
ture, and undesirable and misleading
concepts have affecied beekeeping the
past few years. As a result bees are
suffering prejudicial banishment in
areas where they are performing essen-
tial services as well as where they are
kept for pleasure. This is a dangerous
trend and is not compatible with our
increasing stock of general knowledge
of the natural sciences, including
ecology.

EGG LAYING.—-See Brood and
Brood Rearing.

ENEMIES OF BEE.—Older litera-
ture on beekeeping often condemned
some predatory birds and animais as
being highly destructive to bees, this
without consideration of their natural
habits. Kingbirds do prey on honey-
bees and in some instances may cause
a small loss when they concentrate
near a queen mating yard but taking
a shotgun in hand until everything in
the way of suspected bee-eating birds
are killed or driven away does not
always solve the problem. Aside from
the questionable mortality of such

killing there is the folly of attempting,
by these methods, to alter predator-prey
relationships by destroying the predator,
Birds, and to a certain extent animals,
are mobile; populations tend to adjust
quickly in a limited habitat such as
surrounds an apiary. Killing birds add
animals in the vicinity of hives provides
only temporary relief as others soon
move in to populate the vacant territory,
particularly when pest populations are
high. During periods of low population,
pests are not nearly so troublesome,
Skunk populations appear to be cyclic
and during years of peak population
they can be quite troublesome to bee-
keepers. No amount of trapping and
kitling secems to have any effect on locai
populations. The skunk is primarily a
nocturnal animal and are seldom ob-
served in the apiary during the day but
evidence of their coming and going
can be seen in the trails they leave in
the grass before the hives. Muddy paw
prints on the fronts of the hives and
bare spots in front where repeated
scratching has disturbed the grass is
unmictakable evidence of nightly raids
by a bee-eating skunk or opossum,
The skunk approaches the hive entrance,
scratches at the hive front until the
bees are aroused and come out to in-
vestigate. Using the fron; paws the
skunk rolls the live bees on the ground
to kill them and then eats them. A
skunk family has the potential to seri-
ously deplete the population of several
hives as they tend to concentrate on
certain ones. Live trapping of skunks
is complicated by the problem of dis-
posal without being sprayed. Preventive
devices are effective though they may
be something of a nuisance to the bee-
keeper. A two-foot wide strip of one-
inch mesh poultry netting laid down
in front of the entrances and staked so
that the netting is about six inches above
the ground surface will impede the
skunk’s forages at the hive entrance.
Boards with protruding nail points
positioned in front of the hive entrances
in the manner of hive stand alighting
boards are an effective barrier to ap-
proaching skunks or opossums which
have developed a taste for bees. Care
must be taken when working around
the hives as they are also a hazard to

the beekeeper.
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Mice

Mice around a beeyard are as inevi-
table as weeds. As long as they stay
outside the hive they are seldom a
problem, even when they make their
nests under the proteciion of the bottom
board. White footed and deer mice
are particularly fond of such nesting
spots and never seem to pass up the
opportunity to move into weakly guard-
ed hives if the opportunity is given.
It is when mice invade the interior of
the hive that the most compassionate
beekeeper feels the need to destroy
them. Mice can cause an unbelievable
amount of damage in a few hours in
the process of making a nest among the
combs of a brood chamber. A persist-
ent mouse or two will frequently enter
a hive in the fall through the unrestrict-
ed entrance before the beekeeper acts
to place his guards in position. The
bees may be loosely clusiered and per-
haps do not detect the stealthy mouse
until it is encounced among the combs
in the lower hive body. Once surround-
ed by a cozy nest the mouse will resist
vigorous efforts of the bees to drive it
out of the hive. In the spring the ge-

A mouse can de sxtensive damage te brood
combs.
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sruction of the comb is extensive, the
hive interior untidy and evil smelling.
If the bees survive they are often de-
moralized and in poor condition by
spring. Poisoned bait may be the only
alternative when mice populations are
extremely high around the apiary. Pre-
cautions taken by the beekeeper can
usually prevent damage to hive interiors.
A year-around mouse guard of wire
mesh over the entrance that will exclude
the mice but not impede the bees is
the best protection. Wood entrance
reducers will usually keep out mice if
they fit snugly and are put in place
early in the fall. Quite often the bee-
keeper will find one or several chewed
very badly by mice attepting to gain
entrance, a clue to the desperation of
the mouse seeking a winters lodging.
Occasionally an entrance cleat does
rot fit snugly, and unless tacked lightly
in place will be pushed aside or pulled
out, becoming useless as a mouse
barrier.

Mou.e damage to stored supers is
easily avoided if sensible and timely
precautions are taken at the time the
stacks of supers are prepared for stor-
age. Providing mouse-proof bottoms
and tops to the stacks of supers and
sealing holes where the mice may enter
should rate the same priority as moth-
proofing.

Ants

If there is one insect beside the
honeybee that was known for iis indus-
triousness it would be the ant. Not only
does the ant inhabit the fields and for-

cts but it also invade buildings, includ-
ing beehives, This co-habitation with
a colony of bees may not be as serious
as it first appears upon removing the
cover but in some southern latitudes
this can mean trouble for the bees aad
consequently the beekeeper.

If the center opening in the inner
cover has been closed it is a good bet
that ants will take advantage of this
unguarded area by moving in, laying
eggs and multiplying between the two
covers, Lezaving the inner cover hole
open the year around, or at least during
the time that the bees are active will
allow the colony to drive the ants from
their sanctuary. At times even this
measure is insufficient to ward off ants,
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especially when the bee colony is weak
or when the ant population is high and
particularly aggressive.

There arc many kinds of ants, includ-
ing many species, sub-species and vari-
enes. Like the honeybee, the ants
belong to the order Hymenoptera, but
to the famiiy Formicidae. Fire ants and
harvester ants belong to the sub-family
Myrmicinae, while carpenter ants,
mound-building ants and field ants
belong to the sub-family Formicinae.
Ant colony sizes vary from a popula-
tion of only a dozen or so to upward
to many thousands of individuals. Here
again we note a similarity to bee colo-
nies but differing in some important
respects. Queens and males usually have
wings while the workers are wingless.
Each colony has one or more gueens
which do the egg laying. Queens are
generally larger than the other individ-
uals, including the males. Queens are
mated on the mating flights after which
her wings are shed and she begins a new
colony or enters an established colony.
Ants have an anatomical structure like
the honeybee in that the segmentation
consists of head, thorax and abdomen.
Ants pass through the four stages of
metamorphosis; egg, larva, pupa and
adult, as does the bee,

Ant nests consist of one queen, at
times males ard fumule workers of
different siz>s and ages. Here too, the
female workers are the dominant ele-
ment in the colony structure. Develop-
ment in the egg and also the food given
determines the ultimate form of adult
and the sex.

Some common ant invaders of the
hive are: the large black carpenter ants
(Camponotus) which live in weathered
and decaying wood, meadow or mound
building ants which build mounds of
earth for nests and the little garden and
pavement ants which may also enter
beehives. In the South the most dam-
aging ant is the Argentine ant. A large
colony of them can kill a colony of
honeybees in 2 few days. The common
fire ant may be present in southern
apiaries but do not cause the damage
that the Argentine ant does. It is some-
times necessary to keep hives on stands
with legs which rest in cans of oil.

Opinions on how much, if any, dam-
age 1o beehives occurs as a result of an
invasion of ants depends upon one’s
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personal experience or prejudice. A
strong colony of bees with full access to
all parts of a hive can successfully repel
ants and they are seldom in evidence
as a result. Colonies of bees that are
weak or even strong colonies that can-
not go up between ihe covers may
entertain fairly larpe nests of ants which
may or may hot injure the bees.
Abandoned hivey are soon invaded by
ants, particularly when they contain
remains of honey or wax giving the
erroneous impreskion that the ants were
responsible for the death of the honey-
bee colony whercas some other cause
was to blame,

Ant control recommendations are as
varied as beekeeping methods. Profes-
sor Frank Robinson of the University
of Florida suggests using some type of
hive stand so that colonies are not in
contact with the ground. Ctherwise, he
says, every colony will have an ant nest
under it. Ants cannot be excluded from
hives by simply placing on a stand, but
by limiting direct access routes a large
scale onslaught by ants may be avoided.
Keeping the apiary free of debris re-
moves ant nesting places and lessens
ant populations around the bee yard.
Hives in good repair are less vulnerable
to ant attacks because they are more
easily defended by the bees. Clean up
spilled honey and discarded pieces of
comb which may attract scavenger ants.

There remain a few effective chemi-
cal controls that can be safely used in
the bee yard according to Professor
Robinson. Soak the ground around
the hives with kerosene or fuel oil,
being careful not to use more than
necessary as he fumes may run the bees
out of the hives and some odor may
be absorbed by the wax or honey.
Diazinon, chlordane and heptachlor are
chemicals that can be wused safely
around beehives and will provide long
lasting controt of ants. These materials
are available in granular form which
can be sprinkled underneath the colo-
nies (if bottom boards are sound and
not full of cracks and holes). Professor
Robinson urges the following cautions
when using the chemicals he suggested
above, “Since these materials are toxic
to humans they should always be han-
dled and stored with great care. Read
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- and follow instructions on the Iabel be-
fore using!” Other substances are being
used as repellents with varying degrees

- of success. Sprinkling powdered borax,

" a white crystalline salt used in cleaners,
or hydrated lime on the inner covers
has been suggested. Poison baiting the

Sraula coacs, a bew Wuse.

ants presents a problem as the same
atiractor used to lure the ants also
draws the bees to the poisoned bait.
Adding a bee repelient such as vinegar
to the poison bait has been suggested.

Ant control in honey houses is quite
different from yard control. A pest
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control operator should be consulted.
From all indications ants in the north-
ern latitudes are more of an annoyance
to the beekeeper than the bees. Nearly
everyone who keeps bees has had the
experience of removing the outer cover
to discover the inner cover crawling
with a number of different sized ants,
often along with eggs. Beekeepers are
sometimes more annoyed by their bites
than by threats of stings irom bees.
The best defense against ants are the
bees themselves. Just make sure that
the hive defenders can reach all reces-
ses of the hive.

Other Enemnies

A species of toad introduced to Flori-
da from South America to control
insects in sugar cane fields is equally
adept at catching bees at the hive en-
trance. Larger than the native Ameri-
can toads, Bufo marinus has a prodi-
gous appelite for inmsects, including
honeybees. This toad is increasing its
range and numbers and is causing
beckeepers considerable concern in
Florida.

Lice and mites that affect bees are
less of a problem in North America
than in any other parts of the world.
Braula coeca is a bee louse that clings
to head, thorax or abdomen of the
adult bee. Eggs of the louse are hatch-
¢d under the surfaces of the honey
cappings. The larvae damage the cap-
ped honey.

Parasitic mites are discussed under
Acarapis disease.

Wasps, mainly yellow jackets are a
late season threat to honeybee colonies.
An introduction from Europe (Vespula
germanica) has become a threat in the
East and Midwest, Most of the yellow-
jackets that are a nuisance to bees are
found in predominately rural areas and
live in ground cavities near the hives.
Weak colonies of bees are especially in
jeopardy of attack in the fall when
yellow jacket populations are high.
Darting in and out of hive entrances
they may sometimes be on conib sur-
faces among the bees. How much of
a threat to the honey stores they are
can be judged by watching their dart-
ing attacks and by examining the combs.
Where honey is being robbed from the
hive the combs will have a shredded
appearance. Controls of yellowjackets
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are difficult. Underground nests can
be destroyed if they can be located but
the best defense is to keep the colonies
of bees strong so that they can fend
off the intruders,

Metal pips hive stantls pretect bess frem
predators.

The Worst Enemy

By all odds the most serious ene-
my to the bees and beekeeping is
the careless or ignorant beekeeper
himself, who harbors disease in the
hives, elther because he does not
care or because he does not know
any better. Such a man places in
jeopardy the interest of every oth-
er beekeeper for miles around.
While bees do not ordinarily fly
over two miles (see Flight of Bees),
and one is usually safe if he iz that
far from a foulbrood apiary, yet in
the course of a year or two the col-
onies in the diseased yard will dle,
when bees a mile and a half awsay
ecan easily rob out the honey from
these dead colonies and carry the
infection to their own yards. These
in turn become diseased, forming
new centers of infection reaching
out a mile or perhaps two miles fur-
ther. In fact, this is the way bee
diseses proceed from yard to yard
by robbing. To prevent thig spread
arises the need of foulbrood laws
and bee inspectors. (See Laws Re-
Iating to Foulbrood.)

ENTRANCE GUARDS,
Drorn.:s,

ENTRANCES TO HIVES., — At
the bottom of the bive is the usual
place for thie entrance during warm

- See
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weather.* At this low or ground
level it is much easier for the bees
to clean out dead bees, hits of wax,
and dirt. Flying bees in the North
chiiled in the spring or fall, or in-
coming bees in the summer laden
with honey often fall short of the
entrance. I ii is low they can crawl
into the hive in case they fall short.

In the South, where there is dan-
ger of burning grass or rising wa-
ter after heavy rains, it is customary
to put the hives up on benches or
raised platforms as shown under
Apiaries.

There is not so much chilly
weather in the warmer climates so
the bees that do fall short and alight
on the ground will take wing again
and land in the enirance.

Keeping Down the Grass

It is impossible to estimate just
how much the loss in honey is when
grass or weeds are allowed to ob-
struct the entrance when the hives
are close to the ground, but if ac-
tual figures could be secured, the
producer would be surprised.

A handful of rock salt scattered
in front of the entrance and around
the hive is very effective in keeping
down grass and weeds.

Size of Botiom Entrance

The proper size ¢f entrance de-
pends on the location, season of the
year, size of colony, and whether
the bees are wintered indoors or
out. During the height of the hon-
ey flow the aperture should be as
large as the bottom boards of the
hive will permit—not less than %
inch deep by the width of the hive.
If too small there will be insuffi-
cient ventilation, causing loafing snd

*In late years winter top entrances have
come to the front.

<
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clustering cn the front of the hive,
often resulting in swarming. (See
Swarming.)

Size of Enitrances

Nuclei or weak colonies must have
no larger entrances than they can
easily defend. Entrances should be
as small as possible after the regu-
lar honey flow, for then it is that
robbers are liable to rush in pell-
mell and overpower the guards of
the little colony, depriving it of the
scanty store it may have. (See Rob-
bing.) A two-frame nucleus shouid
not have an opening larger than
will admit two or three bees at a
time during the robbing season.
When the honey flow is on it may
be larger, but it should be contract-
ed as soon as the flow cases up

|
:

On excessively hot days strong colonles
will cluster out. This may be remedied by
stzggering the supers, shoving one forward

and the next backward, As soon as the
hot weather lets up, the supers should be
shoved back. When cooler weather comes,
cold air should not blow into the 3upers.

The illustration below shows how
the entrance is provided for in a
dovetailed hive. The bottom is made

The entrance shown can be reg-
ulated to the season and to the
size of the colony, and so save
bee life by changing the ~n-
trance cleat as there are two
size openings. The small open-
ing in the entrance reducer is
used when starting a colony
from a package of bees or when
the colony Is 50 weak there s
danger of robbing. The Iarger
cpening is uced with & moder-
ately strong colony during win-
ter and early spring and shonld
be placed s0 that the openingis
on the top of the stick instead
ol next to the hottom board.
This prevents the opening be-
caming c¢logged up with dead
bees. The entrance reducer is
removed during warm weather.
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of an outside rim or frame, into
which are inserted the floor boards
% inch thick. These slide into
Brooves so cut that on one s.de the
bottom board provides a 3%-inch
space, and on thé cther side % inch.
The usual practice is to use the deep
side up, and an entrance-contract-
ing cleat as shown.

While some prefer to use the shal-
low side of the bottom board up the
year around, it is better to use the
deep side and then make the nec-
essary contraction of entrance with
the contracting cleat as shown. Dur-
ing the warm part of the year when
bees need an abundance of ventila-
tion (spoken of under Comb Honey,
to Produce, and Swarming, Preven-
tion of), the wide or deep entrance
is used without the entrance cleat.
As cooler weather comes on, or if
the colony is not strong, the cleat
is inserted in the entrance with a
long narrow slot.

Acecessory or Upper
Winter Entrances

The use of accessory top or upper
entrances to provide means for the
escape of excess moisture from a
cluster of bees wintered outdoors is
a new old idea. It was used and
recommended by Langstroth 80
years ago. Had he lived longer to
exploit it, its use might bave been
more universal today. (See Glean-
ings in Bee Culture, page 522 for
1942, and 225 for 1943.)

It was approved by Dr. C. C.
Miller years later (1913), J. E.
Crane, Arthur C. Miller, F. Dunbar
Todd, and by numerous others of
the pioneer beekeepers 30 and 40
years ago. In EBurope the upper en-
trance was as common as it is to-
day. But it has been only in the
last few years that its merits have
been spread abroad in the bee jour-
nals in America. In one forra or
another it is now in general ase in
this country as an accepted means
for the escape of excess moisture.

Upper Entrances for the Release
of Moisture

Why was jt not adopted in the
days following Langstroth and C.
C. Miller? Probably because no
one could or did see at the time that
excess moisture surrounding a win-
ter cluster of bees was one of the
primary causes of bad wintering in
gspite of packing. It 'was argued
that if there was enough packing
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there would not be condensation on
the inner sides of the hive. True,
in part, but a cluster of bees will
give off a large amount of moisture
when it consumes honey. Dr. Phil-
lips writes:

Causes and Effects of Humidity

in the Hive

In winter, especially in a cold or poorly
ventilated cellar, the atmosphere in the
hive muy becomne so laden with water
vapor that water will condense on the
rover, combs, and sides of the hive, drop
o the bottom board, and even run out
the entrance. The source of this mois-
ture is, of course, the food of the hees.
Honey is a carbohydrate and when con-
sumed wultimately becomes carbon diox-
jide and water one gallon of homey pro-
ducing approximately one gallon of wat-
er. Unless the moisture is carried off in
the form of wvapor by convection currents
in the atmosphere, it wil be condensed
in the hive, for bees do not ventilate the
hive by fanning when clustered.—"Bee-
keeping™ by E. F. Phillips, Professor of
Apiculture, Cornell University.

But this is not all. Excess mois-
ture which is bound to accumulate
will, if it cannot escape, go directly
into the packing and there freeze.
If it does not freeze, and leaves the
packing wet, it is almost as bad.
Wet or frozen packing is worse than
useless. Dry insulation is a protec-
tion and is a help to good wintering.

In dry climates such as are found
in the West, this upper entrance at
or near the top seems to be in
many, and perhaps, most cases self-
sufficient without packing, provid-
ed of course the colony is strong
enough to fill the hive bodies with

plenty of pollen and honey.

Flg. 1.—Two upper enirances and one at
the bottom. No crowding but the bees are
not using the hottom entrance.
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Fig. 2.—This shows & portlon of & stand-
ard two-story Langstroth hive. Attention
is called to a %g-inch upper entrance par-
tially obscured by travel stalu. It shouild
be explained that bees going from blossom
to blossom pick up pollen on their legs,
and as they enter the hive they leave pol-
len ataing at ke point of alighting, as here
shown. Propolis also accounts for somes of
the diccoloration. At the time this picture
was taken only a few bees were going in
and out of the hive.

Upper Entrances in the Spring

In the spring the bees seem to
prefer to use the upper entrance
largely because the brood and the
general cluster are nearer that
point. The location of these upper
entrances allows the bees to go di-
rectly to the cluster rather than to
crawl up from the bottom through a
set of combs before they reach the
point where either pollen or nectar
iz needed.

Again, it appears in the spring
or early summer that possibly the

opening near the top is not
large enough to allow the bees of
a strong colony to pass in and out
without crowding themselves and
thus wearing out their wings. The
remedy is to shove the upper story
back ¥ inch and plug the upper %-
inch hole with grass. For a day or
two the bees will cluster around the
grass, then drop down into the
opening below. (See illustration.)

Bottom and Upper Winter Entrances

It is the general practice when
using an upper entrance {0 use the
hottom one also but restricted to
six inches wide by one-fourth deep.
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Fig. 3.—This shews the same hive with grass

stuffed inte the auger hole. Why grass?
Because it will wilt away in a few days. In
a major haney flow the number of bees
going in and out of this hole will cause
crowding and wilt waste valuable time, as
well as wearing out the bees’ wings, so we
divert the flight of the bees to the Ilarger
entrance Below, ahout Yi-inch by tha width
of the hive. Yo make this entrance larger
we push the upper story back 1;-inch, In-
corting hees will go first to the old sntrance
plugged with grass, with the result that they
tall into the oblong opening. After thrae
days they will go into the new opening thus
made, where there is plenty of room for all
the bees to go in and out.

On mild fiying days bees can re-
move the dead ones from the bot-
tom easier than from the top. Again,
when warm weather comes the bot-
tom entrance should be opened
wide. Otherwise the top entrance
will be clogged with flying bees.

Upper Entrance with the Bottom
Entrance Closed During Winter

So far the discussion has related
to the use of upper or supplemental
upper entrances in connection with
a restricted bottom entrance, the
former to let excess moisture and
old bees or those suffering with
dysentery escape, and the latter to
make it easier for the bees to carry
out their dead. The main argument
in favor of any upper entrance is
not only to let moisture escape but
to prevent the bees from suifocating
when the lower entrance becomes
clogged with dead bees or ice.
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Fig. 4.—This shows the bees covering the oblong slot made passible by sliding the upper

They form a soft cushion upon which their fellow workers may alight. As
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the ssasonr advances, more felders wili be caming in and the oblong opening can be en-

larged by shoving the npper siory back stili farther.
size of the entrance equal to the needs of the colony.

possible to make the

This simple arrangement makes it
As conl

weather comes on, the size of the opening can be reduced and later on closed entirely,
leaving only the %;-inch hole which provides fresh air in connection with the entrance
at the bottom of the hive. Under Wintering, Why Upper Entrances, it is explained that
when the lower entrance Is contracted a draft of alr will rise from the bottom restricted
entrance into the upper part of the hive, affording ventilation and a means for the es-

cape of excess molsture and foul air.

Entrance Activity

Bee activity is centered around the
entrance during the seasons that bees
are flying. For this reason it merits
special attention. The entire honey crop
passes this point, not only the incoming
raw nectar but the excess water which
is expelled shortly thereafter. Anything
that restricts the entrance and interfers
with the movement of bees should be
removed during the honey flow. Plac-
ing the hive on a hive stand has advan-
tages. An inclined landing board aids
heavily laden bees returning from the
field to crawl up to the entrance if they
should fall short on the approach and
a hive stand prevents weeds from grow-
mg to within inches of the entrance.

The size and position of the entrance
influences the internal hive atmosphere.
Rapid changes in the hive temperature
caused by air cufrents coming into the
hive entrance ‘and cooling the lower
part of the hive can be controlled by
the addition of slatted racks. One form

of these racks is an insert which slides
into a deep bottom board *. Most slat-
ted racks consist of a frame of the
same outside dimenticns as the hive
body, a baffie of solid wood extending
part way back from the entrance and
the balance of the rack of slat inserts.
The purpose of using a slatted rack is
to provide a temperature stabilization
in the lower body thus encouraging the
queen to utilizeé the lower unit to a
greater extent ir. brood rearing. Chew-
ing of the combs and foundation along
the lower edges next to the entrance is
reduced. In climates where hot drying
winds sweep into the hive entrances
the slatted rack acts as a buffer against
the winds.

The entrance is the “window"” to a
hive. By observing flight activity at
the entrance several tell-tale signs sighal
whether all is well with the colony or
whether it needs attention. Experienced

* Charles J). Koover “The Killion Bottom
Board”, Gleanings in Bee Culture, Vol. §4
(March 1966) 137-40.
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beekeepers note whether bees are bring-
jag in pollen as this usually shows that
brood is being cared for. Clustering,
idle bees at the entrance may preclude
the casting of a swarm or an over-
crowded condition that may!llead to
swarming. Heavy clustering during very
hot weather, particularly during a heavy

“In my hives, all the lower Dpassages can
easily be closed air-tight, and the bees al-
lowed to go in and out through the winter
entrance, which is made at the top of the
hive. . . .. Thi® entrance bhas oeen found
on trial to be very important where bees
are wictered in the open air. The lower
entrance should bs clused in winter.’—
Langstroth (1873 edition).

honey flow is am indication that the
colony needs more super space for
storing fresh nectar; however, very pop-
ulous colonies will exhibit this tendency
to cluster out during warm weather
when the field bees are confined to the
hive. A glance at the entrance may
reveal a need for additional ventilation
when these conditions exist.

Bees furtively darting in and out of
an entrance of a hive, fighting at the
entrance and causing a general row
in the apiary is a certain sign that rob-
bing of a weak colony is taking place.
To prevent robbing and to halt robbing
in progress the first and most important
step is to reduce the size of the entrance
to the weak colony. Leave space for
only a few bees to pass through at one
time. An examination of the weak
colony or nucleus should be made to
determine why it is being subjected to
a robbing attack. Weak colonies unable
to defend their entrance against robbers
may have been so weakened by queen
loss, disease or by poisoning to the
extent that they should be immediately
treated or burned if discased or com-
bined with another colony if too weak
to be saved by requeening.

Large numbers of drones at the en-
trance may indicate that queen super-
sedure is taking place.
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Dead brood being carried out of the
entrance should call for an immediate
inspection unless the reason, such as
chilling or poisoning, is known. Dead
brood at the entrance may or may not
signal a serious probiem with the
colony.

Entrances heavily spotted or streaked
with dark brown fecal discharge may
reveal that the colony is suffering from
dysentery or from the effects of bad
stores consumed during periods when
outside flights are restricted for weeks
or months at a time.

Honeybees show a surprising ability
to adapt to various sizes and positions
of hive entrances. Preferences for the
position of an entrance may be noted
by the beekeeper. The entrance to
the hive is frequently restricted during
winter and early brood rearing periods
but supplementary ventilation is often
given by additional openings provided
above the bottom entrance.

Watching bees at the entrance may
often reveal to the observant beekeeper
many things about the condition of the
colony.

EUCALYPTUS.—Trees of the vari-
ous eucalyptus belong to the myrtle
family and number in the several hun-
dred species, most of which occur in
Au.tralia where they comprise the bulk
of the nectar sources. The blue gum
(E. globulus) has been planted exten-
sively about the San Francisco Bay
area and in Southern California where
it yields honey abundantly. According
to Eckert and Vansell (1941) the blos-
soming period is in late winter and
early spring when the weather is not
always suitable for the gathering of
nectar. In add.tion, the blue gum does
not blossom heavily every year. The
red gum (E. rostrals) is planted quite
extensively in the hot interior valleys
where considerable honey was reported
by Vancell to be stored each year.

Eckert and Vansell rate honey from
the eucalyptus as having a rather strong
flavor, especially when a slow nectar
flow is experienced.

Perhaps the best information on the
eucalyptus as a honey plant is found
in an Australian publication by Blake
and Roff (1972). Information in the
book was compiled from the author’s
articles which appeared in the Queens-
land Agriculiural Joumnals.




Bluegum {(Eucalyptus globulus Lablit)

The eucalyptus cannot usually endure
the temperatures of the northern lati-
tudes ang are therefore confined to the
warmer climates. In the United States
they appear to be best adapted to Cali-
fornia where they were introduced from
Australia. They grow to a lesser extent
in Arizona and the Guif of Mexico
region of Texas as reported by Lovell
(1926).

The eucalyptus are commonly refer-
red to as “gum trees” because of the
resinous gum which flows from inci-
sions in the bark. The various species
of eucalyptus have colorful and descrip-
tive names: blue gum, stringy bark,
iron bark, yellow box, red box, gray
box an mahogany gum.

The blue gum (E. globulus) is said to
be the fastest growing tree in the world.
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EXHIBITS OF HONEY

EXCLUDERS.—See Drones and
1.!1«3l Demaree Plan of Swarm Con-
trol,

EXHIBITS OF HONEY.—Exhibits
of honey, bees and other hive products
are usually among the most attractive
at county and state fairs, A well ar-
ranged exhibit with rows or pyramids
of glowing amber light and dark hon-
eys, colorful placards, pictures and
charts telling the story of bees, honey
and pollination attracts the attention of
visitors. Ampie lighting for the back-
ground and overhead is essential for
bringing out the best color of the dis-
play of honev. A local association,

state, or national honey queen in
attendance add_s the human touch.
Other extubit attendants should

be present to explain to visitors the
interesting story of bees and honey
and perhaps give out printed pamphlets,
There is always the opportunity to sell
honey or give out samples. Honey sales
during such exhibits frequently net
beekeepers or associations a substantial
part of a years income when honey is
sold, usually on a cooperative Dbasis
among exhibitors.

Whiie agricultural fairs are stili the
most popular arenas for beekeeping
exhibits, beekeeping has also moved in
the direction of the urban population
and this is another perspective that
should ailso be emphasized-—the keep-
ing of bees for recreation a2nd the ben-

A County (Stark, Ohie) Fair display of honey.
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COULENITER QYER DTHER IMSECTS, BY 827,

Honay exhibits can be very attractive.
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efits of bees to the environment. Honey
shows with exhibits of honéy, baked
goods, gadget shows and honey tasting
contests draw attention to the hobby
aspect of beekeeping. Initial contacts
with potential consumers of honey are
often made at honey exhibits,

The beekeeper-producer no jonger
has the opportunity to furnish honey
for the large food merchandising chains
unless of course, he packs considerable
honey in addition to his own produc-
tion. Promotional advertising is usually
handied by professional advertising
agencies. who use all the publicity medi-
ums available, which are considerable.
Beyond this commercial approach to
honey promotion there is the personal
contact with potential zonsumers which
cannot be improved upon no matter
how much is spent on advertising. Few
agricultural producers, certainly not the
grain and livestock farmers, benefit as
much from the promotion of their
products by thousands of enthusiastic
and effective promoters as do beckeep-
ers. Honey has fierce competition from
honey substitutes or syrups. The reali-
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The disiplay of Mr. John Wallanches, Plano, Ui, winner of the Governor's Trophy, LI, State Fair.

zation that natural food« nave nutrition-
al advantages has boosted the image of
honey in the eyes of the consumer but
at the same time increases the risk that
unscrupulous merchandising will take
advantage of the good name of honey
to sell honey substitutes or blends with
syrup. The word of thousands of bee-
keepers muitiplied many times over by
person-to-person contacts  strengthens
the position of the industry when ex-
hibits of honey and beckeeping demon-
strations are displayed before the public.

Visual exhibits should always include
live bees on combs if possible. Obser-
vation hives can be built to nearly any
size in the home workshop or are avail-
able from the bee supply stores, If the
display of live bees does not last over
two or three days there need be no
provision for outside flights but longer
than this the bees should either be ex-
changed for fresh bees from a hive or
the bees provided with an exit to the

utside, particularly where the exhibit
is to remain on display for a consider-
able time. Do not attempt to exchange
frames covered with bees at the display
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“Honey exhibits nesd not be elaborate, Selected phctographs whick tell the story of the bees
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Don Coake, 2 veteran of many “bee beards"

Queen. “Putting on the bee bearg" by Don was one of the highlights of the Ohio Honey
Festival for many years.

gemonstrates for the berefit of the Dhio Honey
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site. It is betrer to have two display
hives, alternating them every few days.
Even though the observation hive is
only on display a few days, water or
thin sugar syrup should be fed. A one
round horey iar with a few small holes
in the id may be inverted over a hole
in the hive cover the exact size of the
jar lid.

Marked queens are much easier to
locate among the worker bees by in-
terested onlookers. Information pla-
cards to help point out various features
of the display hive and to help explain
some of the interesting facts of bees,
honey and pollination should be a part
of any display. Keep the display hive
clean and weil stocked with bees, Bits
of comb and propolis tend to accumu-
late on the inside of the glass panels.
It may be possible to slide the glass
out for cleaning and if the hive is on
display during cool weather when fly-
ing is restricted watch for spotting and
discoloration by the bees. This fre-
quently happens at the onset of cooler
weather, along with a rapid loss of
population,

Attractive exhibits of honey on a highway
will seft honey. This stand on busy U.5. 20
was operated by Ohio beakeeper, Edwin Selfe,

Honey exhibils at the site of the safe stimulates interest in the product.
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EXTRACTED HONEY. — Up to
the year 1865 all liquid honey ob-
tainable was pressed and strained
from the combs — hence the ierm
“strained” honey. Such a product
is generslly full of sediment con-
sisting of particles of wax, pollen,
propolis, and bees’ legs. The more
modern product of liquid honey is
extracted from the combs by cen-
trifugal force. A reel holding two
or more combs revolves jnside of a
can, throwing the liquid honey from
the cells, and leaving the empty
combs intact for the bees to fill
again. (See Extracting and Extrac-
tors.) The honey is free from im-
purities and not impaired in flavor
by bits of pollen and propolis. At
present all the liquid honey on the
market is separated from the combs
by the use of the extractor and is
therefore extracted honey. Occasion-
ally there is a honey—for example
the far-famed heather honey of Scot-
land--that it is so thick it cannot
be readily separated from the comb
by centrifugal force unless it is plac-
ed in a warm room for 24 hours be-
fore extracting.

Extracted honey may be divided
into two general classes: one suit-
able for table use and the other for
manufacturing purposes. Among the
first named are the light-colored

honeys such as eclover, basswood,
sweet clover, alfalfa, sage, orange,
tupelo, palmetto, thistle, vetch,
fireweed, and raspberry — all of
which are of fine body and flavor
and of course are suitable for use on
the table. While it is not invariably
true, yet generally the light-colored
honeys are mild and delicious. The
darker honeys are nearly always
stronger in flavor and must be mar-
keted in a locality where the con-
sumers are accustomed to the fla-
vor, or they must be sold for baking
purposes. Some dark honeys like
buckwheat, poplar, and heather are
highly prized as table honey. Hun-
dreds of carloads of dark honeys are
used by the large baking trade for
no artificial product® has ever been
produced that quite takes the place
of honey for keeping cakes soft and
moist for months. (See Honey in
Cooking; Honey Bread.)

As is pointed out under Comb
Honey, there iz a slight difference
in flavor between comb and ex-
tracted honey, owing to the fact that
the latter loses some of its aroma in
extracting and because it usually
has to be heated to keep it in liquid
condition. OQverheating, even for a

*Invert sugar is used as a substitute for
honey when it is cheaper, but it lacks fla-
vor. (See Invert Sugasr.)
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very short time, impairs the flavor
of honey. Some producers in their
eagerness to obtain all the honey
possible, extract it from the combs
before it is fully “ripened”. Honey,
when first stored in the cells, is thin
and watery and dees not have the
exquisite flavor that it has when
evaporated and changed chemically
and sealed over by the bees. Honey
which has been allowed to stay in
the hive some time after it is sealed
acquires a body and richness that
E:ney only partially sealed does not
ve.

In 1870 A. I. Root extracted over
three tons of honey from an apiary
of less than 50 colonies. During the
forepart of the season it had been
allowed to become capped over, but
during the basswood bloom when
the bees were fairly crazy in their
eagerness to bring in the nectar,
some was extracted that was little
better than sweetened water. This
granulated when the weather be-
came ¢old, and nearly all of it had
to be sold at a loss. Almost all hon-
ey wili granulaie. (See Honey,
Chemistry of; Honey, Granulation
of; Honey, Spoilage 0f.) An unripe
honey deteriorates, leaving a thin
watery part which, if it does not
sour, acquires in time a disagreeable
brackish flavor. Unripe honey will
ferment, developing gas and pushing
bungs out of barrels, caps off of
bottles, and it may actually burst
cans. (See Honey, Spoilage of.)

Before it is fully capped over,
new honey sometimes has a peculiar
odor and taste. Where there is a
great amount of goldenrod a disa-
greeable smell is noticeable in the
apiary while goldenrod honey is ri-
pening. In a few weeks, however,
all this passes away and the honey
shows nothing of the former disa-
greeable odor or flavor. In certain
focalities where onion seeds are
raised for market, the honey has so
strong a flavor of onions when first
gathered that it cannot be used.
Later on, however, much of the dis-
agreeable quality disappears.

Even basswcod honey, when first
gathered, is so strong and has suck
a pronounced tang that it is often
unpleasant. If left in the hives it
improves greatly.

CAUTION!

Beginners and others should be
cautioned against putting on the
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market a honey that is not ripe or
that is from unsealed combs. It
should run not less than 113 pounds
per gallon. If it is under that fig-
ure it may ferment, causing the cans
to bulge and burst, resuliing in bad
leaks and robbing in a boney house
not screened. (See Honey, Specific
Gravity of.)

The novice should also be caution-
ed against puiting off-flavored hon-
eys in bottles, and against sending
out any honey of good flavor that
is not clean and free from bees’ legs,
bees’ wings, dead bees, and other
debris. (See Honey, Filtration of;
Honey, Effect of Heat on; also Bot-
tling.)

How to Keep Exiracted Honey

It is usually best to sell the crop
as soon as possible after its produc-
tion. At other times it may be ad-
visable to hold and sell later on.
How to keep extracted honey if it
is to be held for a few months will
depend upon conditions, With a
few exceptions all honey, especially
extracted, has a tendency to granu-
late, and when it does some changes
may take place. After granulation,
fermentation may or may not oceur.
If the honey has not been heated it
may ferment after granulation. To
prevent fermentation of any unheat-
ed granulated honey, Prof. H. F.
Wilson of the University of Wiscon-
sin recommends that it be held at a
temperature no higher than 50 or 55
degrees Fahrenheit, that at 60 de-
grees it will ferment more quickly
than at a higher point, and that usu-
ally all honey is slow to develop
granulation at 75 degrees. Temper-
ature of 80 degrees Fahrenheit is too
high, says the same authority, be-
cause serious deterioration in color
and flavor may take place. All of
this is true according to the expe-
rience of the author. (See Honey,
Spoilage of.)

A honey that has been heated to
160 degrees Fahrenheit to prevent
granulation should be put immedi-
ately into sealed containers and kept
at living room temperature. An un-
heated honey should never be stored
in 2 basement if the temperature is
below 70 degrees, because 55 to 65
degrees is the most favorable point
for granulation, followed in a few
cases by fermentation.

This matter of keeping extracted
honey, heated or unheated, is ex-
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plained fully under Honey, Granu-
laticn oi; Honey, Spoilage of; Hon-
ey, Specific Gravity of. A large
amount of otherwise good honey on
the market is ruined or impaired by
overheating or storing under condi-
tions where it will ferment and sour.

Managing for Extracted Hoxzey

Before one can produce cither comb
or extracted honey he must have a
large force of bees such as he can se-
cure with a food chamber. (See Food
Chamber.) He may have ever so good
a locality; conditions so far as honey
sources are concerned may be the very
best; but unless the colomes are strong
—very strong—the crop of honey ac-
tually taken may be light. Ven
when the season is poor, an intelli-
gent beckeeper with a large force
of bees of the right age in each col-
ony may get a good crop. Success
depends more upon strong colonies
and good management inan upon
the locality and the particular sea-
son, But good wmanagemenit and
strong colcnles without a good year
may mean a light crop or a failure,

Preparing the Colonies for the Crop

Before proceeding further, one
should read Building Up Colonies,
Food Chamber, and Pollen. The
reading of these three arvicles will
give the beginner the general prin-
ciples necessary to success. ‘Lhere
are different ways of carrying out
these principles. Much wili depend
upon locality, the season, and the
equipment. In some places there
is a succession of honey flows with
intervails of dearth or no honey com-
ing in, but in most localities there
18 one main flow, during which the
most if nct all of the crop is secured.
The season may last only ten days
or it may last three months, or even
longer. In the white clover regions
in the North in an off year the flow
may not last more than a week, al-
though usually two or three weeks
and sometimes a month of contin-
uous flow may be expected. In the
sweet clover regions the season is
later and may last from iwo to three
months. This gives more time in
which to build the colonies up to
proper strength. In the southern
states there may be a succession of
minor honey flows, and when this is
the case a little different manage-
ment will be required. There will

he so much early brood rearing that
the queen will be worn out. It may
be necessary to requeen once or
twice a year to get enough brood for
the real flows to follow later.

Early Clover Regions

We shall first consider the early
clover regions where the honey flow
continues trom the last of May until
the last of July. In these localities
where clover is produced, bees will
not be able to fly much before about
the middle of April, and usually not
much before the first or middle of
May. The time is short, and every
effort must be made to get the colo-
nies strong for the flow, But brood
rearing may begin as early as Janu-
ary to a small extent, and expand
as weather conditions moderate. The
article on Food Chamber will show
the importance of having a large
amount of natural stores available
either in one story or in two stories
of a Langstroth hive, Sometimes thig
food chamber consists of a shallow
story; at other times a full story.
It is much safer to have a large re-
serve of stores and poilen in the fall
than to feed in the spring, and these
stores should be made up of the best
honey. While sugar stores are excel-
lent for the extreme cold part of the
winter, the natural stores and plenty
of pollen are very much better for
breeding. If a beekeeper can't get
away ifrom extensive feeding there
is something wrong.

From Fall to Honey Flow

In the fall the most successful
beekeepers will have their bees in
a Langstroth-size hive body, and a
food chamber consisting of either a
shallow or full-depth hive body on
top of the brood chamber. Some
brood rearing may start in January
if the colony is strong and the bees
are young. The patches will be
small, but as the season advances
and the weather moderates, the
amount of brood will increase.
When seitled warm weather comes
on, the brood and the cluster will
extend if there is plenty of pollen
from the food chamber down into
the lower hive so that the brood
should be found in both the upper
and lower stories. As the season
advances, the brood chamber will
be crowded, and should there be
early spring flows, such as honey
from fruit bloom or other sources,
swarming may take place. To pre-
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vent this it is best to giv: a super of
extracting combs. If the colony is
strong, both the bees and the queen
will enter the super which may be
placed on top of the double brood
chamber. But when the main flow
actually begins it may be advisable
in a clover region to confine the
queen to one story and put that
story, with the queen, at the bottom
with a gqueen excluder separating
the other parts of the hive or supers
from the brood chamher. (See
Demaree Plan of Swarm Control.)
Of course, there should he brood and
honey in the upper story, but as the
brood emerges this will give room
for the honey, so that what was
once a food chamber now becomes
a super for storage of honey. As
the season advances another super
of empty combs or frames contain-
ing full sheets of foundation may
be added, but care must be taken
not to give the room too fast.

When to Give More Room

How shall the beginner know just
when he should add the exira super?
I the brood chamber containing the
queen is filled with brood and hon-
ey, and if the second stery or possi-
bly a third story is nearly filled with
honey that is not sealed, another su-
per of empty combs should be added
on top. As the honey flow contin-
ues other supers may be added,
or supers that are already capped
over may be extracted and put back
on the hive.

Sometimes the rush of honey is so
rapid that the bees will not be able
to seal up any of the honey for the
time being. It is not recommended
to extract the honey before the
combs are at least three-fourths
sealed. To secure the very finest
honey it would be better to wait
until they are all sealed. (See Hon-
ey, Specific Gravity of.) It is rec-
ommended that an extra set of su-
pers be on hand, and at the close of
the season after the honey is all in
and the comhs capped over, the ex-
tracting may begin.

On the other hand, if there. are
not enough supers to carry on tc the
end of the season, the heckeeper
may be forced to extract in the
midst of the flow. It will seldom
occur, however, that honey will
come in so fast that none of the su-
pers will be sealed over, and there-
fore one can begin extracting the
supers most advanced.
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Supering

Bees may know better than thelr
owner when they need extra room.
K the empty super is put under the
partly-filled super, it may diseour-
age the bees and result in combs
partly filled at the close of the sea-
son. It is a good rule to allow the
bhees to fill the supers they have be-
fore they begin on the next one and
they will do this if the super is put
on the top. The next super should
he put on top when the lower super
is nearly filled.

The foregoing is the general pro-
cedure thai should be followed in
the early clover districts. In the
localities where the season lasts 40
or 60 days, or even longer, or where
the honey flows are intermittent, it
may be best to modify the procedure
at the start by allowing the gqueen
to have access to two stories at once,
but this will seldom be necessary.
Give her just enough room so that
emerging brood will replace the bees
that are dying. A good gqueen should
do this providing she is not honey
bound in the brood chamber where
she is confined. If she is not keep-
ing up with the force, steal brood
from a weak colony, or from a
strong colony if it is very strong.

Where there is a series of outyards
the beekeeper may not be able to
put the super on at exactly the right
time. He will have to make a gen-
eral trip, and many of the supers
will have to go on a week or ten
days ahead of the time when the
bees will actually need them. Where
one can visit yards only once a
month it may be necessary to put on
empty combs two or three weeks
ahead of time. Usually this gives
too much room at the beginning, but
when help is expensive and hard to
get, and the distance is great, one is
often compelled to super when
he can, or lose swarms and a honey
croy,

Shall Queen Excluders be Used?

In all the foregoing it has been
assumed that queen excluders would
be used at the proper time and place.
Some producers, however, feel that
such appliances are not needed. The
author is convinced that they are
worth many times their price for the
reason that they can be used to
confine the queen to a particular
part of the hive. If the queen has
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access to all of the supers as well as
the Lrood nest, it is very difficult
to find her and she is liable to have
brood scattered in the extracting su-
pers, making it necessary to take
extra precautions not to throw out
the young brood with the honey.

As will be explained further on,
combs should be extracted as dry as
possibie, and if there is brood, espe-
cially unsealed brood, the combs
cannot be extracted clean. {(See De-
maree Plan of Swarm Control; also
Swarming.)

When excluders with perforated
metal are used the objection has
been made that the edges are rough,
making it difficult for the bees to
pass back and forth. This difficulty
is entirely overcome when the wood-
wire excluder is used, as shown in
the accompanying illustrations. The

Seven-wire queen excluder

wires have a rounded edge, are per-
fectly smooth, and are spaced ex-
actly the right distance apart to shut
out all normal queens and yet al-
low worker bees io pass back and
forth freely. Perforated metal ex-
cluders have almost gone out of use.
(See Drones.)

Ventilated Escape Board
Where a preference is had for the
bee escape method, the Hodgson ven-
tilated escape board (page 251) is
generally used. The bee escape in
a solid board in very hot weather
or in the case of a very strong col-
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ony does not give sufficient ventila-
tion. Again sometimes the combs of
honey get cold during the night af-
ter the bees have left them, making
it more difficult to extract them.
The ventilated escape board allows
the heat of the cluster to ascend in-
to the super, keeping the combs
warm.

The Control of Swarming

The control of swarming in the
production of extracted honey is ac-
complished much more easily than
in the production of comb honey.
The same general principles, how-
ever, apply in both cases. (For a
complete discussion of the whole
problem, see Swarming, subhead
Prevention of Swarming and Swarm
Control; and also Demaree Plan of
Swarm Control.)

The reason why control or pre-
vention is easier in the production
of extracted honey is that empty
combs can be put on the hives, giv-
ing immediate room for the storage
of the honey. In giving extra room
in the form of comb honey sections
and comb foundation the problem is
not so easy because the foundation
must be drawn out into combs, and
it sometimes takes a little time be-
fore the bees begin to work in the
supers. (All of this is fully explain-

i ed under Comb Honey Production

and under Swarming.)

What Kind of Super ¢o Use for
Producing Extracted Honey

For most localities the best results
will be obtained with the standard 10
frame hives of Langstroth dimensions.
However, most commercial operators
use these supers with only eight or nine
frames evenly spaced. In many cases
the spacing is provided by a Stoller
frame spacer which assures proper
spacing between frames.

The reason for the smaller number
of frames is that the extra space be-
tween the combs causes the bees to
build thicker combs that extend well
beyond the edges of the end bars, mak-
ing uncapping much easier.

It seems as time goes on, man has
either gotten weaker or decided that he
has been overworking himself. Ferti-
lizer sacks have dropped from 100
pound sacks to 50 pound sacks and
this same trend has been going on in
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beekeeping too. A good many side-
line beekeepers and some commercial
honey producers have gone to shallow
equipment to reduce the amount of
weight they are lifting. In this case
they use a siandard ten frame Lang-
stroth brood chamber and a shaliow
extracting super having frames 53%-
inches deep. Another popular size for
these smaller supers is the super which
holds 6% inch frames. This dimension
gives a little larger comb size and
makes it possible to use a full depth
top bar for wired foundation without
losing as large a proportion of comb
space as with the smaller shallow.

Shallow supers are lighter at harvest
time and easier to uncap. Their largest
disadvantage is that they require almost
double handling because you have to
handle two of the shallow frames to
get approximately the same amount of
honey that would be obtained from one
standard full depth comb. This makes
extra manipulation and uncapping in
taking the frames out of the supers
and putting them in the extractor.

Anocther problem in working with
two different size supers is the combs
are not interchangeable. Where all su-
pers are the same a comb can be used
either for a brood nest or extracting
super.

(For further consideration of the
subject, see Swarm Coatrol and
Swarm Prevention under Swarm-
ing; Demaree Plan of Swarm Con-
trol; Food Chamber; Hives.)

How Far to Space the Combs

Most Hoffman frames are made
on a spacing of 1% inches from cen-
ter to center. is correct for
brood rearing.
Frames,) For the production of ex-
tracted honey there should be nine
combs to the ten-frame super. This
will make the combs fat or thick
enough to be uncapped more easily,
and at the sance {ime not leave any
low spots uncapped io be gone over
again with the knife. These fat
combs are better likewise for the
- machine uncapper.

Removing the Filled Extracting
Combs from the Hive

The beginner at least should re-
member that when one is working

{See Spacing of.
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with strong colonies, especially if
the hees are busy going to and from
the tields, he is lable t¢ be stung
not once, but several times, unless
he uses extra precaution. Bees do
not like to be interrupted in the
midst of iheir work, and for that
reason it is advisable to use not on-
Iy plenty of smoke at the entrance
but smoke between the supers just
as they are being lifted up. When
smoke is not applied at the entrance
as the supers are pried apart, one
will often be severely stung in sep-
arating the supers with the regular
hive tool. Bees will be much tross-
er if the atmosphere is a little chilly
or damp. They will likewise be
cross immediately if a honey flow is
stopped suddenly by a rain c¢r by a
temporary spell of cold weather.

How to Proiect from Stings

Many beekeepers work with bare
hands and wrists, using only a bee
veil over the head. In taking off

One-plece bees suit

honey the bees rush out, stinging
the hands and wrists, go up the
sleeves, and cause not only anncy-
ance but interruptions, o0 say noth-
ing of pain. To avoid as much pun-
ishment as possible the operator is
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strongly urged to wear a pair of
gloves with long sleeves, sold by all
bee equipment dealers. Many hee-
keepers prefer to have the finger-
tips of the gloves cut off. Most of
the bees that rush out and attempt
to sting will sirike higher up on the
glove or sleeve where no damapge
will be received. Gloves should
never fit snugly over the hand. A
loose fit will prevent stings from
reaching the skin. (See Gloves.)
VWhile one can wear old clothes,
it is better to have a coverall suit.
These should be preferably white.
The hottoms of the trouser legs
should be tucked inside of the socks
or they should be folded and held
tightly in place by trouser guards
such as are used by the bicyeclist.

How to Break Propolis Connections
Between Supers

There is not much use in trying
t0 separate the supers from each oth-
er unless one has a very heavy
screwdriver or better yet, a regular
hive tool made for the purpose.
Beekeepers the world over have devel-
oped various devices for loosening the
propolis seal between supers. When
the weather is warm, the beekeeper is
dressed in protective cloth:ng, the su-
pers are stacked high and weigh about
60 pounds each, removing the honey
for extracting is hard work. A siicky
layer of propolis between the supers
further comglicates the Gisk.

The most popular method is to pry
one side up with a hive tool tilting the
super at about a 20° angle, then with
a hand in the hand hold, pull on the
free end twisting the super and break-
ing the seal on the other end.

Clearing Supers of Bees

One of four basic methods are usual-
ly used to clear bees from the filled
supers. The first is brushing or shaking,
or a combination of both. This, of
course, involves removing each filled
comb separately from each super,
brushing or shaking the bees irom the
surfaces and replacing the comb. A soft
pliable bee brush servec best for brush-
ing; one with a flexible bristle. The
bristles tend to become stiff and sticky
with honey so it is necessary to wash
the brush occasionally. As the bees are
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brushed off the comb they should fall
in froni of the entrance of the hive.
Brushing bees from combs does not
usually irritate bees if it is done briskly
and quickly. The main disadvantage
to this method is the time and extra
handling required.

The second method of clearing su-
pers requires the use of a bee escape,
a mechanical trapping device that allows
bees to move out of the supers, usvally
down into the brood chambers below.
Some arrangements permit the bees to
escape directly to the outside where
they re-euter the hive at the enirance.
Most of the movement of the bees takes
place during the cool of the evening.
The house bees and the field bees trap-
ped in the super pass through the bec
escape to rejoin the cluster and cannot
return due to the one-way trap. The
standard inner cover has the center hole
cut to receive a bee escape. Some inner
covers are screened rather than solid
wood to allow ventilation during the
time bees are being trapped out of the
super. In warm climates an unventilated
super of honey in the direct sunlight
can melt down in an hour or two. Other
escape boards can accommodat: iwo
or more escape devices, placed usually
in the corners. Ease of placement and
a minimum of attention whiie the es-
capes are in place are the principal
advantages of their use. There is no
threat to the safety of the bees or to
the honey if the supers arz bee right
If there is the slightest entry where a
bee can enter the unprotected honey
super, robbing will leave the beckeeper
with empty and perhaps damaged combs
when he returns for the honey crop.

The principal disadvantage to this
method of honey rem