STATE BEE INSPECTOR

One of the questions of great importance at this time is, can any city or
town councll compel a bee keeper to remove his aplary from within the
corporate limits? It is impossible to completely answer this guestion
because of the fact that we had had very little law on this subject and
there have been very few cases In which this question has rigen, and in
those cases where the question has comeo up the courts have seldom given
a direct opinion on the subject. One engaged In the business of keeping
bees may not rightfully keep his bees In a place upon his premises so as
to annoy his nelghbors. This rule was substantially laid down by the
New York Supreme Court in the early case of Olmstead vs, Rich, 6 N. Y,
Supt., 826, and many other courts have very closely followed thls case
in the more recent decisfons. The city counclls of several cities have at
different times threatened to pass and have passed ordinances which made
the owning, keeping or raising of bees within the city's limits a nuisance
per g6, Ordinances of this character have been held to be entirely too
broad but the cases on record are very llmited, About the only case di-
rectly In point 18 the case of Clark vs. City of Arkadelphia, Arkansas, re-
ported In the 52 Ark., 23, wherein that court held that:

“Although bees may become a nulsance In a clty, an ordinance which
makes the owninf. keeping, or ralsing them within the ecity limits a nui-
sance whether It is In fact 8o or not, 18 too broad and s not valld

The precedent established by the Arkansas court in this case is valua-
ble in that it is stimulating good law for the protection of the bee
keeper and his property.
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STATE BEE INSPECTOR'S REPORT

The year 1914 has not been a favorable one for honey produc-
tion in Towa. The drouth of 1913, followed by a similar one
this year was responsible for a failure of the white elover, which
is the prineipal source of nectar seeretion. The dearth of honey
during the best part of the summer has made conditions favor-
able for the spread of bee diseases, and the bee keepers have not
only had to face a short honey erop but in many localities have
had to combat foul brood as well, Both American foul brood
and RBuropean foul brood have been reported from many local-
ities the past season. Kuropean foul brood has been especially
provaleﬁt and has made its appearance in all parts of the state.
It is now present in several counties where it has never been
known previously. Indications are that within a short period it
will have spread into every county of Iowa and that the bee
keeper of the future must be prepared to deal intelligently with
disease or quit the business. In localities where disease is pres-
ent, the inspector frequently finds a lot of empty hives but no
bees, on the premises of the careless apiarist. Hundreds of
farmers are thus inveluntarily quitting the bee keeping end of
their business. Bee diseases are not an unmixed evil for they
compel better attention. Many a eareless bee keeper has found
it necessary to study his business more ecarefully or lose his
property, with the result that better attention has increased the
return from his apiary. Some of the most successful honey
producers of the writer’s acquaintance say that they never made
any money from their bees until they were compelled to fight
foul brood. On the average farm the hees are the last thing
to receive any attention. Too many men are content to leave
the bees to shift for themselves as best they may and if there
is a surplus of honey in the fall they regard it as so much velvet,
Foul brood is rapidly removing such apiaries from disgracing
their owners. Unfortunately, however, while they are being
thus removed the disease is too often carried to the apiary of
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reduced to a few hundred copies by the middle of the summer,
In order to retain a supply of this report for future use a briel
bulletin on ** Brood Diseases of Bees'' was issued from this office
in July, This bulletin is placed in the hands of each bee keeper
visited by the inspector and it is also mailed on request from the
office. (Bulletin No, 3, *'Brood Discases of Bees.’’)

NEED OF EDUCATION

It is becoming more and more apparent that the problem of
bee disenses is largely one of eduesting the mass of bee keepers
to an understanding of the nature and treatment of the two
forms of foul brood. Professional bee keepers readily recognize
that something is wrong as soon as disense appears among their
colonies. Sueh need o

¥ to have o sample examined to inform
them which kind of disease is present and they are then able to
give the matter prompt and efficient attention. It has frequently
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many cases of disease in i where | for his

coming the disease would h ly been spread to surround-
ing apiaries. In one case the inspector led at a farm house
where he was advised that there were bees. The housewife in
[

examination of the hives disclosed the fact that bees had died
of American foul brood, yet the eombs and honey were still in
the hive. It was in early spring and fortunately it had not been

ned him that they had no bees but some empty hives, An
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d of the

condition promised to burn the whole outfit when he went in at
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found by the bees from neighboring ¢

the field and when visited by the inspeetor and inforr

noon. The inspector would have much preferred to do the job
himself but the owner insisted that it would be promptly attended
to, A man was sent back the following day to see that instrue-
tions had been carefully followed, only to find that the hive had
been earefully disinfeeted by burning ount the inside, but the
honey was left lying on the ground, where it was muoech more
likely to be found by bees than had it been left in the hives. As
ned it had been effectively cleaned of
had failed to grasp the fact that the
ed from hive to hive in the honey. Very fortu-

far as the hive was conc

the disense but the
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nately a large apiary near at hand was saved from infeetion by
the opportune visit of the inspector,

MOVING PICTURES

It early became apparent that with the funds available but
little progress eould be made by personal visitation as seems to
be contemplated by the law. With the consent of the executive
couneil & moving picture film of nearly one thousand feet in
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apiary management and is a revelation to many who have hald

bees on their premises for many years. Unfortan the film
is too short to give all the m . Om
ean get an idea from the movi y would
not be fully mad i g. The film has been
sent out 1o inst i » where
public meetings dis re being held
Those using the film have been required to pay the express, thus
relieving the department at the wnse of keeping it in use,

The agricultural college ver o the artment
the privilege of showing this film at the elose of th pieture

program in the eollege building at the state fair twice each day.
Mr. Colburn who operated the machine for showing the college

Group at Clarinda

pictures also showed our film, thus relieving the department of
expense of operation.

The officials of the agricultural eollege have shown themselves
uniformly courteous and have nssisted this department in every

possible way in carrying on the work of the year,

SUMMER MEETINGS.

At the 1913 convention of the Des Keepers' Associntion arrange-
ments were made to co-operate with the inspeetor in various ways.
Among other things planned was a series of summer meetings
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E
ended and the day very profit-

at convenient places over the ight in all of these meet-

ings were held. Six were well
ably spent in discussing not only bee discases but other subjects
of tim Several conditions
conspired to interfere with the success of the other two meetings.

interest relating to bee keep

The lowa Bee Keepers' Association is lending every possible
aid to the inspeetor in his work. At some points branch assoei-
ations have been organized loeally for the express purposs of
nssisting in the work of checking brood diseases among the bees.
The Polk County Bee Keeper's elub is one of the most active,

At Bioux City the bee keepers are also very energetic and
when the writer was called to that city, more than twenty-five

After dinner group of bockeepers at Hall aplary,

came together with but a few hours notice to discuss ways and
means of assisting in inspection of the apiaries in and around the
eity. In sueh a location the inspeetor would be helpless without
the aid of some one well acquainted with the locality to assist
in finding the bee keepers. At Sioux City the bee keepers offered
their serviees freely in acting as guides and assistants and also
furnished transportation by placing their teams and automobiles
at the service of the inspector without charge. Mr. Aldrich, the
deputy for the northwestern distriet, did most of the work there
and his expense account was lightened by probably fifty dollars
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by the generosity of the loeal bee men. The same eondition has
prevailed to a greater or less extent all over the state and it
would have been otherwise impossible to have reached so many

apiaries without a much greater expenditure of funds

UNFAVORABLE CONDITIONS.

The eonditions that have favored the spread of disease have
made it extremely difficult for the inspectors to work. The fact
that no honey was being brought to the hive during muech of the
summer made it very easy to start robbing and it very frequently
happened that an inspector would only get nicely started to work
when sueh eonditions would compel him to stop. At such a time
an inspeetor had much better be at home for he can easily spread
disease instead of checking it.

The protracted illness and death of the father of Prof. Bar-
tholomew, who was working in the northeastern distriet, inter-
fered with his work greatly and prevented him from finishing
some much needed inspeetion. Taken altogether it has been a
trying year for the inspectors. The unexpected appearance of
disease in so many new loealitics has made an unprecedented
demand for assistance and the unfavorable nectar secretion has
made it impossible to reach nearly all of them or to do really
satisfactory work in many of the localities visited.

NEED OF COUNTY INSPECTORS,

A season like the present one when conditions that favor the
spread of disease make it impossible for the inspectors to.make
rapid progress in dealing with it make it very elear that in order
to get effective inspection a considerable number of men must
be available for work at the time when conditions permit good
work to be done. I am doubtful whether with a large appropri-
ation it would be possible to get a sufficient number of eompe-
tent men for the short period that they can be thus employed.
Then, too, it is often necessary to travel long distances and con-
siderable expense is necessary. It seems to me that provisions
should be made for cases where disease is badly scattered in any
eounty, to authorize the eounty boards of supervisors to appoint
a competent resident bee keeper as county inspector on petition
of nhout ten resident bee keepers and the recommendation of
the State Inspector. In this way a man would be able to work
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with little expense beside his time and the total amount neees-
sary to do the work in any one county in any one year would
be so small as hardly to be considered. Being on the ground
the eounty inspector eould do his work at the most favorable
time and his local acquaintanee would greatly facilitate his work.
There are at present about ten ecounties where such a county in-
spector should be at work during the ecoming summer. The small
expense neeessary will be returned a hundred fold in the in-
ereased honey production of the state. During the past summer
the department has tried the experiment of appointing one dep-
uty with no work outside his home eounty. Mr. L. W. Elmore,
a bee keeper of Fairfield, has had eharge of the work in Jeffer-
son county. Because of the fact that he was not compelled to

Demonstration work In the Hall aplary at Colo.

leave his work half finished to rush off to some other quarter to
meet insistent demands he has perhaps made more real progress
than we have been able to do in other sections. With efficient
county inspectors in counties where disease is badly spread, and
the state department to look after localities where there is not
50 mueh to be done, and to have a general supervision of the
work, there is hope that foul brood ean be reduced to a point
where it will no longer be a serious menace to the bee keeping
interests of Iowa. This plan will not only be the most effective,
but by far the cheapest plan that at present seems possible.
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CHANGES IN THE LAW.

Without a very muech larger appropriation than is now avail-
able, it would be impossible to follow the law as it now stands.
This being the case the department has been compelled to follow
it only as far as funds will permit. Section 2, of chapter 169,
requires the inspector to examine such apiaries as are reported
to be diseased and all apiaries in that loeality. This should be
changed to leave the matter a little more to the best judgment
of the inspector. In some such localities are bee keepers who
have extensive apiaries that would require several days of an
inspector’s time to examine thoroughly. These same bee keep-
ers may understand the treatment of disease fully and may be
able and anxious to find it on its first appearance. For an in-
speetor to spend a week in such an apiary would be a useless
expense. Then the same section requires the inspector to make
a second visit to these same apiaries. Experience shows that
this is not always necessary. In fact only oeccasionally is it
necessary for the inspector to go to the expense of a second
visit. This should also be left to the diseretion of the inspector.

IMPORTANCE OF THE INDUSTRY.

Quite frequently one can hear the total produetion of the
poultry and bees compared, te the disparagement of the bee
keeping industry. Such persons seem to forget that 75 per cent
of the total figures represented by the product of the poultry
yard have already been counted as corn, wheat or other grain
which had been fed to the poultry to produee the product, while
with the honey produced we have a net resource. The bees
gather the nectar from which the honey is produced direct from
the flowers and if it were not so used it would be lost. The few
millions that honey adds yearly to Iowa’s production is a net
addition to her wealth. The expenditure for hives and fixtures
can be compared to the investment in pounltry houses and fences
whieh are not deducted in considering the returns. This is
rather an investment than an expense and is good for many
years,

The presence of large numbers of bees also greatly inereases
the production of fruits and seeds of many kinds by better eross
pollination of the blossoms so that but a small part of the rev-
enue derived from the bees is represented in the direet produet
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of honey and wax. The real value of the bees to Iowa cannot
be told for there is no way to measure this indireet produet.
The business is only partially developed in this state and is
capable of sustaining many thousands of people in comfort and
adding millions of dollars to the resources of the commonwealth.

ADVANTAGES OF IOWA BEE KEEPERS.

Most of Towa's honey is of high quality and brings the highest
priees in the world’s markets, When the markets are glutted,
the white clover honey is among the first to be moved and sel-

rhen first quality white elover honey
does not move readily. This being the case there is little danger

dom is there a season

of over production. As long as our honey will bring several
eents more per pound than honey from many southern and west-
ern localities, in the same market, the Iowa honey producer need
have little fear of being unable to sell his erop.

ASSISTANCE NEEDED.,

The large correspondence of this department with bee keepers
coneerning every phase of bee keeping is evidence of the need
of some spocinl headquarters for disseminating information re-
lating to bee culture, The industry is one well worthy of en-
couragement and every possible means should be offered to in-
quiring bee keepers to secure dependable information. While it
would be possible to enlarge the work of this department to
cover such needs as is being done in some states, T am of the
opinion that the better plan would be to provide a special appro-
priation for research work in bee culture in connection with the
state experiment station at Ames. There is no apparent reason
why the man with less than ten ecolonies of bees should be ex-
empled from taxation, This is depriving the state of revenue
from hundreds of thousands of dollars worth of taxable prop-
erty without accomplishing the purpose for which it was in-
tended. I would snggest that this section of the tax law be
repealed and that all bees be taxed the same as other property
and that a part of the funds thus raised be appropriated for
special work in the development of apiculture at the state experi-
ment station. There is no reason why Iowa should not set the
pace for the world in bee keeping as well as in some other lines
of agricultural development. The state has not been slow to
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recognize the value of edueational work in other agricultural
lines and the bee keepers feel that they should receive the same
consideration By following the plan above outlined no addi-

tional burdens will be laid on the general taxpayers

COMMON CAUSES OF FAILURE.

When one goes into the apiaries in all parts of the state as an
inspector is compelled to do, he is impressed with the faet that
the standard of lowa's professional bee men is a high one. The
1ey make is surprising

erops they raise and the general showing

Oroup of bee men at Strong aplary, Clarinds

when one considers how litlle attention has been given to the
development of bee culture in this state. On the other hand the
standard of the mass of bee keepers is deplorably low. The
average production per colony is not more than 20 per ecent
of what is possible and what reasonably should be expected with
proper attention.

One of the common difficulties is excessive swarming at the
time of the main honey flow. Too often only one super is placed

2
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on & hive at a time and this without bait seetion or foundation
in the sections. The bees are slow to enter the super at all under
such conditions and when they do, as soon as the super is well flled
and the hees erowded for room they will swarm. Dividing the col-
dle of the honey flow is making increase at the ex-

ony in the 1
pense of the erop. The professional bee keeper makes his inerease
at the close of the honey flow and thus gets both a honey erop and
on reason why little surplus is

INCrease Another very com
stored is beeanse the bee keeper is raising oo many drones. The
drone is the male bee. It gathers no honey and adds nothing to
the productive powers of the hive. The only purpose of the
drone is the perpetuation of the species. As each hive has only
one queen and one mating is sufficient for life it will readily be
seen that but a small number of drounes in an apiary will serve
all the purpeses for which nature designed them. [ think it safe
to say that I have found more drones in a single hive in the
ordinary farm apiary than I found in nearly one hundred hives
in the yard of F. W, Hall at Colo, Story county. The drones are
reared in larger cells than are the workers. . If the bees are
allowed to build according to their own notions there will fre-
quently be from one-fourth to one-third of the total comb surface
in the hive made up of drone eomb. During the productive
season the queen lays thousands of eggs daily and in such hives
thousands of drones will soon appear. Some one has estimated
that it requires the labor of five worker bees o support one
drone, 1 do not know whether this estimate is anywhere near
correct but if it is, it will readily be seen that the presence of
20 per cent drones in the total population of the hive will
absorb all the surplus honey that would otherwise be stored.
The use of full sheets of foundation in the brood chamber re-
sults in the building of nearly all worker combs and thus few
drones are present st any time. Large numbers of drones are
not only loafers whers workers should he present but they eon-
sume the produet of the labor of their iidustrious sisters. These
sheets of foundation are made of pure bees wax rolled ount thin
and run between rollers that leave the impression the exaet size

and shape of the bottom of worker cells. The bees are quick to
make use of this boost in building their combs and straight combs
with cells nearly all of worker size are the result. Instead of
large blocks of drone eells as in natural built combs only a few
small places in the corners will thus be used.

THIRD ANNUAL REPORT 19

Improper preparation for winter is another common source of
loss. Thousands of colonies are allowed to remain on their sum-
mer stands without suitable proteetion, with old and failing
queens and frequently with honey dew or other low grade stores.
The percentage of annual losses is so large as to make one won-
der why some people will keep bees at all.

With a systematic plan of education such as has been earried
on with corn and some other agricultural erops, these losses ean
be greatly reduced and the production of honey inereased to the
point of adding millions of dollars annually to the resources of
the state.

Prominent men st Delmur—Frank Coverdale, ©. B Bartholomew, C. P. Dadant
and 8 W. Boyder,

THE 10WA BEE KEEPER'S ASSOCIATION.

It is doubtful whether there is another agricultural organiza-
tion accomplishing so much under such unfavorshle conditions
a8 the lowa Bee Keepers' Association. The association has no
funds aside from its membership fee of fifty cents annually, yet
it is undertaking the improvement of the bee keeping industry
along all lines. Its secretary and other offieers perform a vast
amount of labor without compensation. While the association
has never asked for any state appropriation such as has been
given the horticultural and other societies it would seem that
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some provision should be made for the publication of the annual
reports, for in no other way, perbaps, can as much be accom-
plished looking toward the general betterment of an industry
than the judicions dissemination of printed matter. Among the
objeets of the association as announced in its printed matter may
be mentioned: To assist in checking the spread of bee diseases,
to spread information concerning improved methods of produe-
tion, to assist its members in marketing their crops, to secure
recognition of the industry at state and county fairs, to instruet
its members in their legal rights and to assist when necessary
in securing them; to inform the publie as to the value of honey
as food, of the importance of the business of honey produetion
and the value of bees to other erops, and to elevate the business

of bee keeping to & place of eminence among agricultural activ-
ities. .

The membership fee is only fifty cents per year payable to the
seeretary. The associntion is affilinted with the national organi-
zation of the same name and one dollar additional gecures mem-
bership in the national sssociation and the officinl organ, *‘The
Bee Keepers' Review."' Officers for 1915 are:

President—C. E. Bartholomew, Ames,

Viee President—B. T. Bleasdale, Des Moines.

Secretary-Treasurer—8. W. Snyder, Uenter Point.

Directors—A. P. Chamberlain, Des Moines; W. 8. Pangburn,
Center Junetion; J. W, Stine, Stoekport.

Attorney—Russell E. Ostrus, Des Moines.

‘SUMMARY OF THE SEASON’S WORK.

The state has heen divided into four distriets. Prof, C. E. Bar-
tholmew of Ames had charge of the northeastern distriet. As
before mentioned he was greatly hindered in his work by illness
and death of relatives. The southeastern district has been in
charge of J. W. Stine, now of Stockport. While the drouth and
consequent unfavorable conditions have interfered with the
work all over the state, conditions have been particularly un-
favorable in the southeastern distriet. There is great need of
work the coming season in both of the eastern districts. In the
northwestern district B. A, Aldrich has made good progress, for
the disease conditions are not so widely seattered as further east.
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The state inspector has had charge of the field work in the
southwestern district, in addition to general supervision of the
entire state. There are less bees in this distriet and consequently
less appeals for assistance, although some much needed work has
not, as yet, been reached. The following summary gives the
total results of the combined efforts of the four inspectors and
also of the work accomplished by L. W. Elmore, who has been at
work in Jefferson county.

Total number of aplaries wisited.........c.coiiienimrcisnonrarasania 204
Total number of aplaries where disease was found.................. 127
Tolal number of colonies in aplaries visited..............cc0vvannn 6,623

Number of colonjes diseased.............ccoveviins -
Number of colonies with American foul brood.........
Number of colonles with European foul brood...... ...

995

Number of colonles with sac brood ¥a 2
Number of colonlos destroyed. . .......... R T ]
Number of cases treatell. . ... ... . uiivivisicivrissinassnnnaninss . B8

Total expenditure of funds, ineluding salary of the state in-
spector and four deputies, traveling expenses, office expenses,
moving picture film and incidentals, $1,539.46, from January 1,
to November 1, 1914,

It need hardly be added that most of the nearly one thousand
diseased eolonies found have been eared for by their owners and
have either been treated or destroyed. It has not been the poliey
of the department to insist on destruction, only as a last resort.
Destruction has frequently been recommended, but whether de-
struction or treatment should be given has been usually left to
the owner to doeide.

Respeetfully submitted,

FRANK C. PELLETT,
State Inspeetor of Bees.
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THIRD ANNUAL REPORT OF IOWA BEE
KEEPER'S ASSOCIATION

The third annual convention of the lowa Hee Keepors' Assoctation was
held at Ames, November 17, 18 and 19, 1814.
The program was carried out as follows:

Tuespay, Novesues 17,
10:00 a. m. Welcome and response.
Address of President, Frank C. Pellett, Atlantic.

Report of Secretary, S W. Sayder, Center Point.
Report of Treasurer, C. H. True, Edgewood

i t of C

1:30 p. m.—Short Course Demonstrations in Charge of C. E. Bartholomew,
Protessor of Apiculture, lowa College of Agriculture,
7:30 p, m—History of Bee Keeping, C. P. Dadant, Editor American Bee
Journal.
Honey Flora of Jowa and Nectar Secretlon, Dr, L. H. Pammel, Ames

WenNESDAY, Novismks 18,

" $:00 p. m—
| Pifty Years of Bee Keeping in lown, B. Kretchmer, Council Bluffs.
Temperature and Molsture of the Hive in Winter, Dr. E. F. Phillips,
Washington, D, C.
Wintering Bees in Iowa, W. S. Pangburn, Center Junection.
Exp With E Foul Brood, J. 1. Wiltsie, Arlington.
Discussion Led by L. W. Elmore, Fairfield.
Experience With American Foul Brood, D, E. Lhommedien, Colo, Iowa.
Discussion Led by J. W. Stine, Salem.
1:30 p, m—Demonstrations.
Wiring Frames, ete., F. W. Hall, Colo, lowa.
New Method of Using Split Sections, Dr. L, D. Leonard, Minneapolis.
Putting In F dation, W. 8. F burn, Center Junction; J. W. Tinsley,
Ameos,

7:30 p. m—
Individual and Co-operative Methods of Marketing Honey, Wesley Foster,
Boulder, Colorado,
Discussion Led by P. J. Doll, Minneapolls, Minnesota.
Relation of Bees to Horticultare, Dr. B. N. Gates, Amherst, Mass,
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THURSDAY, Noveunes 19

9:00 o. m.—
Wild Bees of Jowa in Their Relation to Plant Pollination, L. A. Kenoyer,
Toledo,
What the Agricultural College Can Do for the Bee Keeper, Prof. Francls
Jager, University of Minnesota.
Reports of Committees,
Election of OfMcors.

OrrFicens yon 1914,

President, Frank C. Pellett, Atlantic.
Vice President, J. W, Btine, Salem.
Secretary, 8. W, Snyder, Center Point.
Treasurer, C. H. True, Edgewood.

DingcTONs,

E. €, Wheeler, Marshalltown.
Dr. A. F. Bonney, Buck Grove.
Hamlin B. Miller, Marshalltown.

New Boamn or Orvicess 70 Spave Dukisa viE Yeas 1915,

President, Prof. C. E. Bartholomew, Ames,
Viee Presid B. T. Bleasdale, Des Mol
Secretary-Treasurer, S. W. Snyder, Center Point.

DIRECTORS,

W. 8. Pangburn, Center Junction.
A.P. C berlain, Des Mol
J. W. Btine, Stockport.
Attorney, Russell B, Ostrus, Des Moines.

COMMITTEES.

Nominations—

F. C. Scranton, Des Moines.

L. W. Elmore, Fairfield.

R. H. Longworth, Polk City.
Resolutions—

A. D. Beckhart, Atlantic.

E. C. Wheeler, Marshalltown,

W. 8. Pangburn, Center Junction.

F. C. Scranton, Des Moines.

B. T, Bleasdale, Des Molnes.

R, H. Longworth, Polk City.
President’s Address—

C. E. Bartholomew, Ames,

A. D, Beckhart, Atlantic.



-1 STATE BEE INSPECTOR

Auditing—
E. E. Townsend, FL Dodge.
W. W. Lester, Glidden
Wm. Zahs, Jr., Riverside,
Legislative—
B. T. Bleasdale, Dies Molnes,
A. P. Chamberlain, Des Moines.
Russell E. Ostrus, Des Moines.

The opening address of the President, Frank C, Pellett, was substan-
tially the same as his oficial report as inspector of bees to the Governor.
He laid special stress oa the importance of general educational advance
to raise the standard among the masses of bee keepers, He recommended
that the law exempting six colonles of bees from taxation be repealed and
that the legislature be asked for a special appropriation for research work
in bee keeplng In connectlon with the agricultural college. The diffieul-
ties of Inspection under pxisting conditions were outlined and the appolnt-
ment of county inspectors mentioned as desirable. The advisability of
adopting & new constitution was suggested and that the association be
Incorporated.

The committee on President’s anddress reported as follows:

We, the 1 on President’s address, rec d and approve:

First—The suggestion of the intment of a Inati I
for nominating the officers of this association.

Second—We further spprove the suggestions of the adoption of a new
constitution and the Incorporation of the assoclation.

Third—The suggestion of the appointment of mnnty boe Inspectors wé
recommend.

Fourth—We approve the r dation to the exemption of
the tax on bees,
Fifth—We app the dation to the legisl of fi ial
support for the develop of bea in the state,
C. E. BasTuoroMew,
B. H. Turre,
A. D. BECKIART,

Commitee.

The matter was discussed and passed without objection. It was de-
termined to ask the leglslature to make an annoal appropriation of four
thousand dollars for the work In bee keeping at the oxperlment station at
Ames,

Rerort orF THE Taeasuies of ™ Towa Stare Bex Keerins' Association
ror TuE YEar Expine Decesomen, 1914,

Dec. 14, 1913—Amount on hand to balance at time of last report....§ 9.50
Nov. 12, 1914—Raecelved from Secretary 8. W. Snyder...... AR
DMshursements, none,

Leaving balance In tremsUry...icocccorsverasrassasssinsssssiissns SHiB
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The above funds are forwarded to the secretary to be reported in my
absence. Respectfully submitted,
C. H Tuve, Trearurer
Edgewood, lown, Nov, 12, 1914

REPORT OF SECEETARY OF 10WA BEE KEEPERS ASSGCIATION
FOR 1814.

H. W, EXYDER, CEXTEN POINT,

B W. Soyder, Sscretary.

The report of thls office will be short as the past year has been an un-
eventful season for the bee keepers of r.hl.l state. ‘The only thing left
over at our last tion to be 1 through this office was to
have printed about 300 placards containing the words “Eat Honey With
Your Xmas Dinner,” to be distributed among the bee keepers of the state
who requeésted them. We had them printed and ready for distribution
by December 20th, but by that time the ordur- had Increased to the awount
of 497, hing our nearly 200. It belng too
Iate to order more printed they wm apportioned out as best we could
to all those having requested some of them,

The list of b has | d hand ly during the past season,
having 137 pald up members. There has been sent out durfag the seison
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464 letters, one postal card and about 70 packages of placards, reporis,
programs, ete.
The followlng is a statement of the recelpts of this office:
Recerrs oF Secaerasy’s Ovrice.

137 memberahip fees.......cvevsssesisrsrssssssssassasanssrsrens
62 subscriptions to “Review™

For sale of list of members,......... T serans
TOURY: iy et dis i N plala goin s o Ao PN RS 4 S T +.4.$132.00
Pald out for subscriptlons.........cvsvvesssarsscncssnns sesssneo§ 6200
Postage due this office at close of bu-lnnu, 1913.. - 723
Pald H. B. Miller for printing 1913 programs, et€........cc0000s . 1543
Pald H. B. Miller for printing placards. ... .....cc00nee sansnneis . Y
Guthrie-Lorenz Co. for flowers . 100
Expended for postage sinco last meeting. .......ocoviauae vasensa 1084
TOIRL. o oas civananshsivabanie G TN WA s AR A e o s s I
In hands of treasurer............... sisavissisisarananiasseveses  ETEE
- e I T s VN wbRaE AR ..$132.00
We, the committee on seerotary and treasurer’s report, find the accounts
to be correct. (8igned)
W. W. Lestes,
E. E. Towxsexp,
Winraas Zams

ResoLuTions Aporren.

Regolved, We, as members of the Town Hee Keepers' Assoclation, appre-
elate the kindly reception accorded to us by the lowa State College during
our present interesting session at that institution.
That we heartily d sclentific tigation and research la the
turtherance of bee keoping work; therefore we wish to express our ap-
iation of the ist. of Prof. C. B, Hartholomew and Dr. L. H
‘anullolthelm State College.
That we fesl dally Ind for the yvaluable services of our honored
visitors: Prof. Jager of the University of Minnesota, Dr. E, F. Phillips
of the 1, 8. Agricultural Department, Editor Dadant of the American Bee
Journal, Dr. L. D. Leonard and P. J. Doll of Minneapolis, and Dr. Burton
N, Gates of Amherst, Mass,
That we cordially recommend such state legislation as will sscure greater
protoction and care of the public highways. We feel that the present
legal width of the highway should be maintained, and that plants, shrubs
and trees of sultable varleties should be grown on the wayside for the use
of bees, birds and for ornamentation.
That the compliments of the association are due to A. I. Root Co., and
C. P. Dadant & Son, for their liberal donation of bee keepers' suppliss to
serve as b permanent exhibit at the agricultural college.
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That we herein agree to co-operate actively with our new board of offi
cors, it belng our earnest desire that the Hee Keepera' Awsoclation of lowa
may stand for the best things in bee keeplng achievement.

That we greatly regret the {llness of our friend, Prof. H E Summers,
who has manifested such a lively interest in all our work. We extend to
him our siocere sympathy, and hope for his early recovery.

A. D, BECKIART,

E. . WneELEn,

W. B PanNceums,
Committes,

The following additional resolution was oﬂered after the election of the
new board of offi and adopted

Resolved, We are not unmlndtnl of the good Qeﬂll!(!l hitherto rendered
by our retiring officers. The Association will greatly miss the official
lendership of the retiring President, Mr. Frank C, Pellett. He has been
most efficiently Identified with our fzation from Its beginni He
has greatly inspired us with his enthuslasm and spirit, and we besnuk
for him a successful career.

New CoNSTITUTION.

The new board of oMeers were voted authority Lo revise the constitution
and to complete the Incorporation of the assoclation.
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SHORT HISTORY OF BEEKEEPING.

O, P. DADANT.

C. P. Dadant

This {5 a long subject, for bees and honey were mentioned in ths re-
motest times. So 1 can give but a short glimpse of it.

Those famillar with the Old Testament are acquainted with the rame
of “Debora,” a prophetess of Isracl. But only a few know that this pame
Is that of the honey bee in Hebrew. They know also that Samson feund
a swarm of bees established in the dried-up carcass of a lion which he
had slain a few weeks before. That suggested to him the riddle which
he gave for his Philistine guests to solve and which they were at a loss
to explain until they bribed his wife to secure the solution.

In the Proverbs, it is sald “Eat thou honey, my son, for it is good."
The promised land was a country “flowing with milk and homey.” Our
bee keepers, to advertise their honey, can have no dificulty in securing
Eood testimonials, when they can even quote the Bible In their favor.

THIRD ANNUAL REPORT 31

In mythology, we find Jupiter, king of gods, born in the Island of Cret
k
word "meli" dignifies. Hence ¢ame the numes of various plants producing

fed upon honey from golden bees by a nymph called Meligsa. The Gre

gweetls or honey: Meliea, melllotus, melissa.

The fabulous story of Aristaeus, king of Arcadla, which shows h
obtaining swarms of bees from the bodies of slain bulls and helf
the first where the teaching of bee culture is sug
lover and teacher of agriculture. But his method of securin
from the bodies of slain animals is criticized in our day, by Jules De
Soignies, a Belgian writer, who merrily suggests that it was probably
from this most extraordin source that foul brood originated. Decaying
flesh is hardly the proper conveyer of swarms of bees,

When we seek outside of fabulous folk-lore, for the first writers on bees
and their culture, we find the Greek Aristotle, the teacher of Alexander
the Great, 384 years before the Christian Era. Later Latin writers
Varro, Virgil, Pliny, who died in Pompel by the eruption of Vesuvius,
Columella, who wrote a treatise on agriculture entitied “De Re Rustica™
{About Rustic Things). But none of these writers knew much about tha
natural history of bees. Their teachings were much mixed with the mys-
tic and fabulous beliefs of the time, Most of them believed that bees gath-
ered their eggs from the blossoms which they visited. They called honey
“the dew of heaven." They asserted that from it was made the “am-
brosia,” the food of the gods. Simlilarly “nectar,” the drink of the gods,
was thought to be brewed from honey. That is why, to this day, the
liquid sweet taken by the bee from the blossom is still called by ug
“nectar.” .

The best honey was sald to be produced on Mount Hymettus, in Grescs,
from aromatic plants, llke thyme, and orange blossoms. The directions
for bee keoping were confined to the methods of hiving swarms and taking
the honey. But Virgll had already noticed that there were bees of a ye-
lower color than others, in some districts, and wrote about it.

During the dark ages, many unimportant writers mentinned the honey
bee and gave directions for its culture. BHees were of much more im-

swarms

‘portance than at present, since sugar did not exist and honey was the

only sweet produced, with the exception of the julee of some fruits and
plants, which served mainly for fermented drinks. Beeswax was also
greatly appreciated. It was used for candles for divine serviee. Then
the ancients used tablets covered with a light coat of it for writing, with
o stylus. The stylus was an instrument shaped like a peneil, sharp at
one end and blunt and flattened at the other. The sharp end served fo
write upon the wax, the flat end to erase what Liad been written, so that
the tablet might be used indefinitely. Hence the Latin expression em-
ployed to advise pupils to often correct their work: “saepe stylum vertas”
(often invert the stylus.)

It was not until 1609 that an English writer, Butler, afirmed the exist-
ence of a queen, or mother bee. Untll then she was called “king” The
purpose of the drones was unknown, although some asserted that they
were Intended to keep the brood warm and hatch it, just like sitting hens.

8
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There are people ¥et who belleve this to be their maln function, and who
also believe in the existence of a king bee,

The production of wax was also thought to be from the pollen which
the bees bring home on thele legs

Swammerdam, in 1747, first described the queen as a female, for he had
digsected this bee. He found the ovaries. But the mating was ascer-
tuined by Huber, the first positive sclentist to glve un a correct natural
history, at the end of the elghteenth century.

Huber used a leal-hive, the first siyle of movableframe hive in exlat-
ence, now called “closedend frame hive” His frames were hinged and
opened like a book. He was one of the most persistent observers, though
he had to rely on the eyes of others for his experiments, for he was blind.

During that wonderful cemtury, the eighteenth, a number of writers
recorded important discoveries; Wildman, Schirach, Della Roeea, Duchet,
Reaumur and hosts of others studied the honey bee. The production of
wax was ascertained, the funetlon of the drones proven and observing
hives bullt that permitted investigation. In 1845, In the Blenenzeitung,
tho first bee journal, the famous Dr. Dzierzon published his discovery of
parthenogenesis, or the ability of a queen beo to lny cggs that would
hateh Into live drones without having ever mated. This was first written
as & hypothesis. It soon became an established theory and is now con:
sldered as a proved fact. Numerous scientists, especially in Germany,
studled this problem, and the present methods of rearing gueens from
worker eggs were fully inaugurated.

Dzierzon was keeping his bees In what he called a movable comb hive.
It was gimply composed of & box In which top bars were set upon which
the bees bullt their combs, But as there were no slde bars to these, the
boes fasiened the edges of the combs to the walls of the hive and at each
viuit it was necessary to separate these combs from both ends in order
to be able to lift them with the top bar to which they adhered. It was
with such an unhandy contrivance that he made some of the most Inter-
esting experiments which have been handed down to us

A little later Berlepsch Invented a movable frume hive, which Is still
much used in Europe. llhudmd&apﬂndpludthunwﬂcm
hive in present use, with the P of the bie celling of the
brood chamber or supers, and was made like a cupboard. In other words,
the frames of this hive have to be removed from the rear, one at a time,
and when you wish to examine the front comb or that which is nearest
the entrance, you must remove all the others first, one at n time, drawing
them out of the hive horlzontally. It will be understood, mm Bnl,
the frames of the Berlepsch hive run parallel with the entra
of at right angle with it

A lttle later, Debonuvoys invented a top-opening movable frame hive,
but the frames were made to fit closely in the hive at both ends. This
hive worked finely as long as there were no bees in I, but as soon as the
bees upled It they f: d the with propolis, so that it was
impossible to move them without breaking them. .
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At length, Mr. L. L. Langstroth experimented upon this same subject
and in 1852 obtalned a patent on the movabie frame hive in use the world
over at the present day, a hive in which the frames hang upon rabbets
at the ends of the box, by two projecting shoulders, these frames aep-
arated from the walls, celling and bottom by a bew space. This Invention
caused @ revolution in bee culture. Mr. Langstroth himself was a very
careful obgerver and made many remarks which have been confirmed to
this day. He was the first man to dare assert that the bee moth never
destroyed a single colony of bees, that the colonles which had died sup-
posedly by the lnvasion of the moth worms were Invariably queenless,
or contained a worthless queen, so that the colony was doomed. He boldly
stated that it was as senseless to imagine that the moths could destroy a
colony of bees In mormal condition as to belleve “that earrion birds or
worms, which are devouring a dead horse, were the primary cause of its
untimely end.”

Although the principle of the Langstroth hive has been criticized by
some students, who have called it “a rattle box™ owlng to the fresdom of
hanging of its frames, this hive, in one shape or another, Is at present
used all over the elviliged world, in many places to the exclusion of any
other hive.

After 1852, bea culture took long strides. In 1861, the American Beo
Journal was established by Samuel Wagner. It was the third bee journal
In point of age, the first being the Bienenzeltung, already mentioned by
me, the second L'Apicultenr of Paris. The old Blenenzeitung has been
discontinued, other German bes papers having taken Its place.

In 1865, Major Hruschko, of Dolo, ltaly, lnveénted the honey extractor,
by the use of which honey is removed from the eombe without damaging
them, so that they may be returned to the hive to be filled again and again.
He hit upon this discovery by accident. Having glven his little son a
plece of unsealed comb honey Lo carry on o dish, the boy ted this in his
handkerchlef as In n sling and swung the dish around his head. The
honey was found to have emptied itsell into the dish. That gave a clue
to the making of the Instrument which consists of wirecloth baskets re-
volving speedily within a metal le. Little b often make
great endings.

They certalnly had no idea of the great proportlons which the use of
the honey extractor would take. Milllons of pounds of honey are now
taken all over the world by this method, which produces a better and
cleaner article, while permitting the expensive comb to bo returned to
the hive, to be filled agaln, It dld away with the “stralned honey" ob-
talned by crushing the combs and pressing the honey out. Perhaps this
nurunhllimlmnmu;.!nrtnmmrmutmamwmhlauv
districts in this country, there are still bee who are
and persist in breaking up the combs and straining the honey. In whole
distriets, for Instance in Southern France, visited b:rm-hny-r.u.ll
in Italy, England, ete., fally in the heath establish t
are in existence which buy brimstoned colonles every fall and render up
the combs by the straining process. The honey thus produced Is dark,
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strong, and cloudy. 1 was told that it In used principally to give favor
to glucose compounds sold in some countries under the name of honey

Although much remaing to be done In enlightening the countiry people
of Europe on practical and sclentific production, the fact Is that the bulk
of the bhoney produced through wuch countries as ours mond In the more
enlightened parts of Europe is now harvested In the best shape and in
the most economical manner. straw or willow skep and the “gum®”
or the box bive have been replacod by the movableframe hive. With the
exception of Switzerland, which Is very far advanced in progress, the
older countries are following somewhat in the rear of the mewer States,
Canada, Australia, New Zealund, the United States, ete

A pecessary complement of the invention of the extractor was comb
foundation. To handle frames readily, to be able to sell honey in nice
little sections, It was Indispensable that the combs be built straight In
them. Comb foundation not only secured that end, but saved the bees
a great deal of labor and a great deal of honey expenditure, since bees-
wax worth commercially between and 35 cents can be thus returned
to the hive In such acceptable nhape as to save the bees from £ to 12
pounds or more of honey for each pound of wax. The diminishing of the
amount of drone comb in undesirable colonles Is also a great advantage
of the use of foundation with worker cell base. This wonderful Improve-
ment was thought out in the middle of the nineteenth century, by Mehring,
a German. But it remained for un American, A. [, Root, to make it In a
practical way, With the help of an able machinist, Mr. Washburn, he
produced cylinders in 1876 that rnade foundation as thin as § square feet
to the pound. This was later lmiproved upon by Vandervort, in the 80°s,
and thin sheets are now made us lght an 13 square feet, which have long
ago removed the objection of a fishbone in the honey. Strange to say,
on the European Continent, beeksepors have only slightly Improved upon
the Mehring inventlon and make foundation by presses which our Amer-
fean beekeepors would rejoct, owing to its Imperfection and Its great
walght.

Minor inventlons, such as the bes wmoker, the honey knife, were Im-
proved upon from time to time sbinee the middle of the nineteenth century.

Advance in the diffusion of aplarian knowledge 15 notlceable every day
in a more marked manner, The Germans have dozens of noted writers
and scientists. In Switzerland, 13ertrand, in England, Cowan, have writ-
ten books on bees which have been translated in seven or elght different
! Another Engl Cheshire, In his “Boes and Beekeeping.”
gave & summary of modern sdvances, in 1886, In this country, Lang-
stroth, Quinby, Cook, Root, C, (X Miller have written the leading text
books on the subject. But why niame any, when so many have to be left
out?

Queen rearing and the importaition of bees from one country to another
to try the best races have b The selection of the best
honey prod as breeders has | 1 the yield of honey materiaily.
A pew method of ing q by making artificial cell cups, Invented
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26 years ago, has permitted an unlimited production

py Doolittle some
r'% queens from selected stock.

Peo Journals are in many countries, Our own United States have four,
Frapee has a doxen, Italy two. Our Department of Agriculture is giving
pees a special place in the Bureau of Entomology and the spread of dis-
eases |5 being checked with their help

The growth of bee keepers’ assoclations Is perhaps one of the most
marked features of progressive bee keeplng. A few years ago, a meeting
calling together as many aplarists as are now found In almost any state
convention would have been an lmpossibility. But I make bold to say
that we are only at the beglnning of success in our industry. The United
States have not yet produced in a single year enough honey to supply a
pound to each inhabitant. and there s plenty of room for more bees.

Dr. B F Phillipa

TEMPERATURE AND HUMIDIITY IN THE WINTERING OF BERS.

B F. FHILLIFR, WASHINOTON, D. €

It is not necessary to argue before a ay of b pers, Iy
in the North, that the succesaful wintering of bees is not only one of ithe,
most important problems before the bee keeper, but also at times one of- .
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the most difcult of solution. You all know that the winter losses arg
considerable, but it {s nevertheless a fact that bee keepers often fall to
realize in full the magnitnde of the winter loss, even In an average or
even in a mild winter. The season of 1911-12 was the most recent case
that we have experienced of a winter gecompanied by severe losses. The
summer of 1911 was a poor season for most localities in the North and
most colonies wera weaker than usual all summer. They went into winter
weak, short of stores and with too many old bees. The winter was excep-
tionally severe and many colonles were not in condition to expend the
energy necessary to maintain life, and as a result the loss by the death of
colonies was over 60 per cent in many apiaries. If the bees had been in
condition to obtain the bountiful crop of 1912 that year would have been
a banner year in beekeeping, but there were not enough bees_

Similarly in 1909 there was a dearth of nectar but an abundance of
honey-dew in many loealltles, causing enormous losses In the following
winter. The winter of 1903-4 was another of heavy losses, while that of
1884-85 was one of the worst experienced by Amerlean beekeepers,

It is, of course, evident that good beek 4 lose less colonies than
those who are uninformed, but even the good boekeeper loses sometimes,
An estimate of 10 per cent for the average annual loss s probably conserva-
tive, and it speaks well for beckeeping az an occupation that American bee
keepers can sustaln such a loss year after year without destroying the
industry. Looking, then, at the other side of the plcture, it is clear that
If this loss can be prevented beekeeping ought to advance rapidly to its
rightful place in Ameriean agriculture,

From the experience and observations of beekeepers we now know con-
slderable about wintering, and our infor fon I8 Increasl 1y
There are two facts concerning this information to which attention should
be directed. First, many of the very best observations have appeared in
the bee journals, but are now practically forgotlen because beekeepers are
often not careful enough to keep complete flles of their journals and to
consult them rrmmuy A bee journal is not altogether a newspaper,
but should be idered as a per t d of the good things ob
gerved. The other mulﬁmi.lon is that the results have been obtained at
enormous cost, sinee they are records in the main only of gross results.
A beekeeper tries a certain method of wintering and necessarily gauges
his success by what is Jeft the following spring. With the facilities of
the apiary detalled observations as to the dally activities and require-
ments of the bees are Impossible, and consequently our knowledge of
wintering is based largely on commercial experlence, but is lacking In
facts concerning the detailed needs of the bees.

In the present discussion of this subject it Is proposed to depart some-
what from the nsual methods in discussing the wintering problem and to
record some of the things that bees do In winter, as well as to explain
some of the physical phenomena observed. In doing so [ shall draw on
the results published by Mr. Demuth and myself concerning our work of
the past two years. While T am having the pleasure of attending this
meeting, Mr. Demuth Is back at the laboratory making more observations,
although rightfully we should read this paper as a duet,
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THE SOURCE OF HEAT IN THE COLONY.

It is & wellknown fact that bees generate heat during cold weather, so
that the temperature of the cluster never drops very low. The lowest
temperature that we have found Is 57" F. In order to see what the bees
do during this period of heat productlon, we devised a special outfit so
that we could see the Inside of the cluster. A colony In winter forms a
compact, approximately spherieal cluster and on the outside of the cluster
there 18 nothing that one can see that suggests the heavy heat production
that must take place. However, a narrow hive was provided, with double
glass sides and top, with an air space between the sheets of glass to act
as an Insulation. The stores were then so arranged that the only place
available for the cluster was next to the glass on one side. In the outside
space were placed a number of the electrical thermometers which we used
and which are briefly deseribed in Bulletin No. 93 of the Department of
Agriculture, to which those Interested are referred. In the space pro-
vided there was not room for a spherieal cluster, so the bees formed a
nemisphere, the equator of which was ngainst the glass. This showed as
a circle of bees on the glass, exposing to view the center of the cluster,

1t was then clearly demonstrated that the cluster is not uniformly com-
pact. The cluster consists, between the combs and sometimes above and
below them, of an outer shell of bees packed close together, with their
heads toward the center. The thickness of this ring varies with the
weather being thicker when the outer temperature is warm and when
less heat production Is led, and b Ing thi with the increase in
heat production. This s b when more heat is produced more beees
are nesded for this work, leaving less for the outer rim.

In ordor to expose this colony (Colony ) to rapld changes in tampera.
tare, the hive was placed on the roof of the bullding, and while one per-
gon watched the bees another read the temperatures in the room below
where the instruments were located. A telephone was installed, so that
the two persons could be in tant ieation, head pleces being
used, 8o that the hands of both observers were free. The observations
made on the roof were then given over the telephone and all records were
made below. This colony was of course in the light, but the normal clus-
ter was nevertheless observed. The colony was disturbed as little as pos-
sible during the observations to eliminate abnormal conditions.

The nearly spherical cluster of bees ts, between the combs and
sometimes above or below them, of an outer shell of bees close together,
with thelr heads toward the center. This ring may be several lnyers thick.
The position with the heads inward {8 typical, except when condensed
molsture drops on the cluster, as It often does in cool weather, when the
bees at the top turn £o that their heads are upward. The bees In this
outer shell are quiet, pt for an lonal shifting of position. Inslde
this rather definite shell the bees between the combs are not so close
together, nor are they headed In any one way. Considerable movement,
such as walking, moving the abdomen from side to side, and rapid fan-
ning of the wings, takes place inside the sphere, and when a bee becomos
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wnusually active the adjoining bees move away, leaving an open space iy
which It ean move freely. Two bees may ofien be seen LORRINE at each
other. In additlon to the bees between the combs, placed as above de
weribed, others are In emply cells of the comb on which the clusier jy
nlways formed, nlways with thelr heads in. A verification of these state
ments Is contained In the following observations, and the experiment may
easily repeated by anyone: For the purpose of obtaining a colony with.
out combs for another experiment, & hive was opened December 15, 1913,
while the outside temp ¢ wWas low h to cause the formation of
a compact cluster. When the combs were separated the elrele of bees o
the shell was clearly observed. When a comb from the centor of the clus
ter was shaken the active bees in the center of the eircle dropped off
readlly, and those in the outer shell which were somewhat sluggish ware
removed with more difficulty. After this was done those occupying smpty
eells In the center of the sphere backed out of the cells and were shaken
oft. Finally those occupying cells In the border of the sphere backed out,
showing & well-marked clrele on the combs, Evidently the bees in the
shell, whether In the cells or between the combs, are less active than
those in the Interlor of the cluster. Naturally such a manipulation as
this Is not to be recommended, except for purposes of demonstration,

It is clear from observations previously recorded that the highest tem.
peratures are those of points In the conter of this shell, and this 1= Lo be
expocted, as the heat is generated here. The outer shell constitules an
{deal insulator for the conservation of the heat, since the boes arranged
#0 close together form small dead air spaces in their Interlacing haim,
especially those of the thorax, and afford still more insulation witk thelr
bodies. The abdomens of the bees In the outer row are practically sep
arate one from another, and must often be exposed to severe cold. That
this method of conserving heat is effective In shown by observations on
undisturbed colonies out of doors. For example, on January 14, 1914, thare
was st 9 a m. u difference of 68" F. between thermometers 14 (center of
the sphere) and 16 (outside the cluster) of Colony D, which were less
than 414 Inches apart on the same level In the same space botween combs,
and o difference of 76° F. betwoen this couple and the bottom board 4%
inches below It. What this difference might sometimes be in colder el
mates may be imagined. Examples of this kind might be multiplied Inden.
nitely from the records of thess expariments.

The source of the heat of the cluster must, of course, be the oxidation of
the food consumed by the boes. The beo is classed as a cold-blooded ani-
mal, In that the temperature of the individual bee is practically that of
the surrounding medium. Thers s obvlonaly, from the records just given,
no internal regulation of the temperature of the body, such as s found in
birds and mammals, for the temperature of a broodless cluster varies

'greally, From the observations made on the various colonles, especially
Colony €, it 18 clear that heat for the warming of the cluster {8 produced
by musecular activity. While, of course, some heat is doubtless liberated
by other life pr this Is tically negligible when bees ure
qulet, as in Colony A, when above 67" F. That higher temperatures may
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be produced greatly Inereased musenlar activity v required, and In Col.
ony (' in cold weather bees in the center of the shell of (nsulating bees
were seen fanning vigorously and executing other movements, such as
shaking and rapld respiration. We thus have the paradoxieal condition
that bees fan to heat the cluster In winter as well as to cool the hive in
summer, Observations of this kind were repeated beyond number, and
thin theory of the method of heat production s entirely supported by the
repeated observation of & humming nolee from the cluster during cold
weather.

A fow details of the observations on Colony C may be of interest, For
example, one bée was observed fannlog vig Iy for T% minutes (9.53
to 10.00% a. m, January 23), while the other bees kept a space cleared
for It. The temperature of the nearest thermometer rose %° F. during
this time. At 952 this thermometer was almost a degres cooler Lhan at
the time of greatest heat during the fanning. The rapidity of fanning of
the wings varied, and toward the end of the time it became so alow that
the outline of the wings was distinguishable. After the excesslve actlvity
this bee stood In the same place for a time. Rapld respiration may play a
more lmportant part In heat production than at first appears. One bee
was observed to breathe 21 times in 14 seconds and then cease the rapid
respiration. On other occasions G0 or more bees would begin shaking
thelr bodies from alde to side.

TIE EVFECT OF CHANGES IX EXTENNAL TEMPERATURE ON THE HEAT IFRODUCTION,

Another colony (Colony A) was used during the winter of 191213 to
determine the responses of a normal colony to ch in outer t
ture. It also was Jocated on the roof, where the bees were froe to fly
when ever the weather permitied, and whers It was exposed to rapld
changes In temperature. It was in a 10-frame Langstroth hive, the en-
trance being reduced to % Inches deep and elght Inches wide, and the
colony was pot packed or given additional protection. In this hive we
placed nineteen electrieal thermometers, three on the bottom board in a
row down the center, one In each upper eorner and twelve among the
comby, distributed In such a way that the cluster could never get away
fram all of them. Readings were made hourly from 9 & m. to 4 p. m.
through the entire perlod of observation (September 26 to March 28),
excapt Sundays and holldays, und st intervals additional special series of
readings wore made every 15 minutes (sometimen every 30 minutea) dur-
ing the night (5 p. m. to 8:46 n. m.) for perlods of several dunys each, In
all 41,418 records were made of temperstures in Colony A.

ﬂ-wuuommnmmummwm
in external temperature, s well shown by the records made from noon

November 13 to 2 p. m. November 15 (1912), when readings were mads
hwrlrm!:..m.tolu.m.nauuryuulnuluunlnt From noon

on November 13 the outsid dropped slowly until 6 a.
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the points within the hive were then cooler than the outside alr, due to
the fact that it took some time for the inside of the hive to warm up. At
4 p. m. the outside temperature had dropped to 653" F., when it was
lower than any of the points within the cluster, which had In the mesn-
time become warmer, From this time untll § p, m. the next day (14ta)
the temperature wthin the cluster gradually dropped as the outer alr
coolod, untfl the lowest one (No. 9) was 57" F. {Outside temperaturs,
46.2° F.). The generation of heat began at 6:16 p. m, at this polat,
which was to one side of the cluster, and Is to be nttributed to the move-
ment of the bees In forming & definite cluster, At 8:30 p. m. a rise in
tomperature was noticed on thermometer 18, at thoe other slde of the
clustor, Until 10:15 p, m. the changes In temperature are probably to he
interpreted as incldental to the formation of a compact cluster, and from
this timo untll the next day at the close of the series of readings ther-
mometers within the cluster showed a considerably higher temperature
than the outer air. or than the thermometers outside the cluster.. The
maximum In this serles was reached at 3:15 a. m. November 15, when
thermometer 12 in the center of the cluster reglstered over 89.4° F.

After the coldest outside temperature wan reached and the outer alr
began to get warmer (6.15 a m., November 15), there was a tendency for
the eluster temperaturés to drop. This s somewbat noticeable in the
case now belng discussed, and is more clearly seen in records obtained In
other series. In general, after a period of cold, when the outside tem-
perature begins to rise, the cluster temperatures drop slowly to meet the
outslde tepperature. The generation of heat 18 reduced, or even diseon-
tinued, only to be increased when the outside temperature again drops,
or when It gets high enongh to induce greater activity, as In filght. T is
found also by taking more frequent readings when the cluster tempers-
ture 18 above about 69° F. that It is less constant than when it ls below
this tempoerature, Indlicating that temperatures above this point the bees
move about to some extent, while between 57° and 69° they are quiet, unless
flight s desirable owing to s long confinement.

This series of di is supp d by ds taken on this
and other eolonies throughout the winter, and, sines all the observations
tond to confirm what was first seen on the record presented here, we feel
justified in p ing a definit t t of the reactl of the cluster
1o outside temperatures. 1t may be added that s careful study of the
records of previous Investigators falls to show a similar statement on
thin subject. When a colony fs without brood, if the bees do not fly and
aro not disturbed and if the temperature does not go too high, the beew
genersto practically no heat until the coolest polnt the bees reach
& tempernture of sbout 67° F. At temperatures above 57" F. a compact
cluster {8 not formed, but the bees are widely distributed over the combs.
At tho Tower crities] temperature, which Is for the present stated as 57° F.,
the bees begin to farm a compact cluster, and If the temperature of the
alr surrounding them continues to drop they begin to generate heat

within the eluster, often reaching temperatures considerably higher than

those at which they were formerly quiet and sstiafied. Tt Is evident,

-
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therefore, that the temperature within the cluster Is far from being uani
form In winter, a5 has been, In & sense, assumed among practical bee
keepers. At the temperature at which other insects become less active
(begin hibernation), the honey bee becomes more active and generates
heat, in some eases until the temperature within the cluster is as high as
that of the brood nest In summer. To sum up, when the temperature of
n colony of undisturbed broodless bees s above 07" F. and below 89" F
the bees are quiet and their temperature drifts with the outer tempera.
ture; ot lower temperatores they form a compaet cluster, and the tem-
porature within it is raised by heat generated by tho bees,

Wa desire to state that while the lower eritieal point, 87° F., appears
rather well established, the observations up to the present do not justify
too definite n statement concerning the upper Hmit of quiescence. It
must be emphasized that these conditions do pot apply when the colony
has brood. The rearing of brood In winter caunses s marked-increase in
heat production and constitutes a conditlon which may become one of the
moat disastrous that can befall a confined colony,

When the heat production of the colony |s explained, we are able to
understand to some extent the divergence in the records oblained by other
observers, It has, of course, Jong been known that bees generate heat,
and it has been pointed out that during cold weather the temperature of
the cluster is often higher than during warmer weather. While the tem-
peratures previously recorded are in most cases abnormal, due to dis-
turbance, the chief dificulty in understanding the ph which takes
place is due to insuflicient observations, For example, If between noon
November 13 and 2 p. m. November 15 only & hall dozen temperature ree
ords bad been made for the cluster (and porhaps without finding the
warmest part of it) and the outside alr, it would have been impossible to
determine the lmits of heat production. Most observers have been satis-
fled with a few observations, and seemingly everyone who has Inserted a
thermometer in & hive has felt called upon to publish the results, thereby
only confusing the problem. J

THE EFFECT OF CONFI T AND THE

ATION OF FECES.

Before beginning a discussion of the effect of confinement and the accu-
mulation of feces, it may be recalled that during the astive summer sea-
son the length of life of worker bees Is In a sense determined by the work
done by them rather than by days or weeks The greater the necessity for
excmsive activity the shorter the term of life. We belleve that they have
evidence to prove that this applies to the winter also, and this belief is en-
tirely supported by the experience of bheekeepers everywhere. That bees
may come out of winter quarters strong in numbers and vitality, it fol-
lows that the work to be done by the bees In the winter should be reduced
to n minimum; and the winter problem, as thus Interpreted, s therefore
to flnd the conditions under which broodlees bees do the least work. The
work which broodless bees do in winter conslsts, so far as has been deter-
nilned, solely In the production of heat or in actlvity Incldent to fying
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% (if free to fiy), and therefore the problem, so far as it Is
::d::r;ad::mrlol of the beckeeper, Is primarily to obviate the secessily
for the production of heat 1If brood is reared the work of the bees jy
necessarily enormously increased, and thelr vitality Is correspondingly de.
creased. So far as evidence is available in our work, the colony is not
fully i1 for this expenditure. of energy by an increase in the
strength of the colony by bees thus reared,

The colonles to be discussed under this heading (Nos. 1 and 3) were
wintered in a constant-temperature room at the Unlversity of Pennsyl-
vanin, Philadelphia, Pennsylvania, in special 6frame hives (to economize
space and concentrate the colony so that fewer thermometers would be
required) with full entrances and were not propolized or sealed at the top,
During the regolar series of readings tho room was kept at a temperature
which rarely dropped below 40° F. or went above 46" F., and the average
temperature from October 14 to March 6 was 42.67° F. This temperature
was chosen as belng nearly the one 1l {dered best by beekeep
The foods given these colonies were stored in the combs, just as placed
by the bees. There was some pollen avallable in colony No. 1. On this
colony, 24,077 temperature readings were taken.

According to what has been sald In the previous section, we should
expect bees at such a temp o to intaln a pact cluster and to
generate some heat at all times. This was actually the case, the tempera-
ture of the interior of the clusters dropplng below 64" F. only a few
times In either colony.

Colony No. 1, on honey stores, was in the constant-temperature room
from October 12, 1812, to March 24, 1913, or 164 days. It was then re
moved for a flight and put back the same evening, where It remained
until March 28, PFrom March 7 at 9 a. m. until March 28 at 4 p. m.
readings were made on this colony evaery 16 minutes night and day, with
the exception of the period between 9 a. m. and 7 p. m. on the 24th,
when It was out of doors. Druring this period of three weeks the temper-

- sture of the room was changed slowly, belng ralsed as high as 64* F.
and cooled to 13° F.
When this colony was first placed In the room for the regular serles

which usually lay between 64° and €5° F., the dally average tempern-

November 22. The temp e s 666" F. During the frst five
Weeks the temperature of the room was less regular than later (due to
fauity working of the regulating apparatus), and this doubtless sccounts
" tor some Irregularities in the cluster temperature. At first the three ther-

mometers in the cluster (1, 2, and §) gave temperature readings quite

close together, while thermometer 6, which was near the cluster, gave
- readings Intermediate between the three thermometers of the cluster and
~ the four others {n the hive, farther from the cluster. After November 22
ds of the th ters in the cluster were more widely sep-
arated and the temperature of the center of the cluster (shown on ther-

g
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mometer 5) tended 1o rise graduslly, 1t varied constantly, but by De
cember 7 and from then until the snd of the month, it averaged between
69" and 75° F. On Novembor 25 and December 12 the cluster temperature
rose to over 88" F. From the Ist of January until March 6, which ended
the regular series of readings, the cluster temperature bhecame more
and more irregalar, and on January 20 the cluster moved (probably to

nccommodate itself to the stores) untll theremometer 2 was nearer the
center and showed a bigher temperaturs than thermometer 6. The slze
of the cluster was gradually decreascd by the death of the bees, and all
the thermometers excopt 2 and § show a Erndoal decrease in temperature
until finally, from about February 25 to Mareh 6, they are all low and of
nearly equal temperature, The two thermometers giving high readings
continued to show In gencral a higher and higher average temperature
and to become more Irregular (exeept from February 15 to March 1),
the periods of increased heat becoming more frequent. Thers was abso-
lutely no regularity in these Intervals. After February 1 the tempera-
ture of the cluster varied botween 75° and 81° F., the average from
February 1 being §5.4* F.

On March 6 all colonies In the perature room except two
were removed. The colony described above (No. 1) and one other {No.
12), not to be described at present, were loft. On March 7 at § a. m.
the temperature of the room stood at 42° F. and the temparature of
the Interior of the cluster was about $4° F. The brine which cooled the
room was then shut off and the tempernture of the room rass very slowly
and regularly, until on March 11 at §:45 a. m. It was 64" F For the
first day the temperature of the cluster was slghtly variable, and at
10:45 p. m. thermometer 4, which had been cooler than thermometer 2,
showed a rise In temperature {probably due to a shifting of the clustar),
aud from then on to the 24th they were tearly of the same Lamperature
at all times. On Mareh 8, at 3 . m,, thormometer 2 rose to §7° B, (room
temperature, 48.5° F.), having proviously shown a cooling. The cluster
temperature then dropped alightly, showing relatively lttle varlation
until at 4:15 p, m, March 9, It stood at 77.3° F. {roum temperature,
GB.7" F.). As the room temperature continued to rise, the cluster tom-
perature increased still more rapldly, until at 8:15 a. m. March 1, 1t
reached 93° F. (room temperature, 842° F.). A little brice was mow
turned on, sufficient to lower the temperature gradually to 58* F. at 8
A m., March 12, and it again rose to 63.3° at 5:45 p. m., March 15, Dur-
Ing this period the cluster temperature followed the room temperature,
but remained constantly over 20° warmer. The room was again cooled
slowly, and the cluster temperature dropped until on Mareh 16, at § p.m,
tho room was 49° F. and the cluster 775" F. As the room continued to
¢ool, the cluster p e | d, the beea ding to the colder
temperature, until at 4:16 n. m., March 17, the foom was 48° F, and the
cluster 88° F. The room then gradunlly warmed, and agaln the tempera-
ture of the cluster dropped and then agaln rose with the room tempars-
ture, remaining always over 20° warmor. At 6:45 p. m., March 18, the
brine was turned on full and the room cooled rapldly, resching the mini-
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mum of 13* F. at 9 p. m, March 20. At no time, however, did any of the
thermometers in the hive record a temperature below 33* F. Here it re-
malned constant within 8.1° F, for about six hours, doring which time
the cluster temperature varied between 86.5° and §8.5° F. (a difference
between the room and the cluster temperatures of 73° to 76* F.) The
brine was turned on full and the room cooled rapldly, reaching the mini-
24, when It reached a temperature of 44.5° F. Durlng this warming the
cluster cooled until at the close It was varying between 72° and 78° J.

As stated above, the colony was now (9 a. m., March 24) removed for a
flight and put back the same day at 7 p. m. In the meaotime the room
was cooled (o 33° F. When the bees were put back into the room the tem-
perature of the entire inside of the hive showed great variation and nat-
urally an increase due to the warming up while out of doors and to the
activities of a good flight. The points outside the cluster dropped rapidly,
but it was midnight, March 26 (31 hours), before the curves of tempera-
ture again appeared normal, The room was slowly warmed to 63.2° F.
at 6:80 p. m,, March 26, and then slightly cooled to GA* F. at 6 n. m,
March 27, and again warmed to 585" at the close of the serles, 4 p. m,
March 28. After the flight the temperature of the cluster never dropped
below §9.5° F., and the highest temporature renched was over 96 F. (soon
after tho fiight). Th 6 r ined high, but thermometer 2,
which had previously been high, now approached the other thermometers,
probably due to a rapid loss of bees and to a decrease lo the number of
bees during the fiight. 1t must be recalled that these bees had been con-
fined for an abnormally long time and were subjected to treatmont which
is at least unusual. After this colony was taken from the room for the
last time it was found that thermometer & was over a patch of larvae,
and, estimating as aceurately as posslble, the eggs from which thede
hatched must have been lald sl the time when the room was coldest
(March 20-21) and when the cluster temperature was ot Its highest polnt,
There had been no brood previously according to the temperature records
as compared with those of this colony earlier and with those of other
colonies, nor was there much evidence of Inereased heat production due
to the presemee of brood untll after the fight. Probably no extra heat
was produced for the eggs, and possibly the hatching of the eggs was
somewhat delayed by the low outer temperature. The effects on the
cluster temperature which might be expected from a fMight, in releving
the accumulation of feces, were not observed, because brood rearing had
been begun.

Colony No. 2 was placed In the constant temperature room Oetober 12,
1012, aftor n good fllght, and rendings were begun on Monday, the 14th.
In all, 2,166 temperature records were made on Colony 3. The stores
provided this colony consisted of honeydew honey, which was gathered In
the department aplary and which, since It granulated almost at once, had
been removed by melting up the combs which contained It. After this
operation il remained liquid. During the summer of 1012 some of this
mhoawmfadwtmyhm”n,duﬂulmﬂm.
and wan stored In new combs above the brood chamber, in which no cells
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of pollen were to bo found. After the secand storing the honeydew honey
was clear, well ripened, and did not granulate. This colony was also In
a six-frame hive, as previously described, and contaloed five ther torn
(Nos, 14-18) among the combs. It is of course well known to beekeepers
that heneydew honey I8 not a good food for winter.

When this colony was first put into the constant temperature room It
pehaved much as did Colony No. 1, except that the temperature varled
between 69° and T8.7" F. for the first week, being slightly higher and
more variable than that of Colony No. 1. The necond week It remalned
much the same, the temperature, however, varying between 69° and 80
F. From this time on the temperature of the center of the cluster rose
rapidly, never dropping below 79 F. From October 29 almost to the close
of the readings. After November 4 the temperature remained above 86°
F., and after November 11 it dropped below 83° ¥, only twice until the
end. Thermometer 17 at first read about 4% below thermometer 14, but
after November 11 they were close together untll November 25, when ther-
mometer 17 began to cool rapidly, due to loss of bees, and after November
30 thermometer 14 cooled rapidly until, on Decomber 8, it showed that no
more bees remained alive. From December 2 to 7, Inclusive, there was
little heat generated, due to the scarcity of bees. It 18 of interest to observe
the records of thermometer 16, near the cluster, but usually outside of L
1t at first showed a temperature but 1itle higher than the two thermom-
oters away from the cluster, but on October 31 it began to rise until, on
November 12, It reached 805" F. when it was doubtless covered by the
bees. Even the two thermometers (15 and 18) cloar to the back of the
hive rose until, on November 13, they recorded 815° F. These thermom-
eters showed abont the same temperature for about ten days, and then
these two and thermometar 16 showed a cooling, since the bees were dying
so fast that there were no longer cnough ta warm up thesa thermometers
away from the centor of netivity. It was to be expected that this colony
would die, and the experiment was performed to learn the phenomena
incident to the losa.

Before summing up the results of these two colonfes, Nos. 1 and 3, it
may be stated that, so far as the evidence here presented is concerned,
the results as far as hers discussed are confirmed by records from ten other
colonles kept In the constant temperature room, but fed other foods and
otherwise different, There is In all of the records no evidence which we
ean interpret as at all contrary to the views here stated.

It 1s evident from the behavior of Colony No. 1 that at least one factor
entered which gradually caused the becs in the cluster to generate more
and more heat untll at the beginning of the apecial series, March 7, the
cluster temperature was about 20° warmer than [t was at the same room

t at the beglnning of the fi It is also seen that
during the speclal series, March 7-24, the cluster temperature always re-
mained at least 30" above the room temperature, whereas from the dis-
cussion of bees unconfined (Colony A) we might expect them to cease
heat generation when above the lower eritical temperature (67° F.) In
the case of colony 3, fod on honeydew honey stores, the factor which caused
more heat 1o be produced evidently Incroased much more rapldly. As
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stated previously, honeydew honey Is a poor food for winter and s so
rocognized. It contains the same sugars as honey, but contains In addition
a conslderable amount of dextrin, the particalar Jot fed to colony 3 con-
talning 4.56 per cent while good honeys contain only w fractlon of 1 per
cent. From the evidence at hand It appears that dexirin can pot be
digested by bees and, whether or not this ig the explanation, honeydew
honey causes a rapld sccumulation of feces which usually results in the
condition known as dysentery, in bad eases of which the feces are voided
in the hive. In the cage of Colony 3 the whale hive Inside and out, as
well as the frames and combs, were spotted badly, the Inslde of the hive
being practically covered. Even with fine honey stores such a spotting
is usually noticed after a prolonged confinement, especlally In severe
weather (or during brood rearing). It therefore appoars that the ae-
cumulation of feces acts as an Irritant, eansing the bees to become more
netive and q Iy to maintain a higher n re. We are there-
fore justified In belleving that the enuse of poor winterlng on honcydew
honey s due to excessive aetivity, resulting in the bees wearing them-
selves out and ultimately in the death of the colony. In the ease of col-
onies on good stores the feces accumulate more slowly and the excess
activity Is not so marked and I8 induced more gradually. The accumula-
tion of feces due to 1 causes | activity and this (n turn
18 the cause of ive heat product! resulting In a reduction fn the
vitality of the bees.

It theref, foll that activity causes the consumption of
more food, resulting in turn In more frees, so that colonies on poor stores
are traveling In a viclous cirels. which, if the feces can not be discharged,
results in the death of the eolony,

While the aetivity of the cluster Is greater at some times than at others,
there are not, as has been held, regular intervals of activity at which the
colony rouscs itself to take food. Al no time is a eolony kept at a room
T PAIUNONIEND 3G UMD YI|QM TO|IIPUOD ¥ Y s8] 10 4 0% J0 simeiadmo)
inactive. Presumably the reported “intervals of activity” have occurred
when the colony made a nolae due to disturbance by the beokooper.

The bees in Colony 3 were compel'ed to work constantly to maintain
80 high a cluster temperature. In fact, they did more work than colonles
wintered in the open air, Keeping these bees in a cellar protected them
from low outside temperatures, but the lack of opportunity for m normal
ejection of feces caused a condition more serfous than extreme eold
weather, We seem to have hera an explanation of the fact, often observed
by beekeepers, that some colonles wintered in the cellar are In worse con-
dition In the spring than colonies that are exposed to savere cold. Poor
food 1s evidently & more serious handleap than low temperature,

HUMINTY IN WINTER

This subject is one concerning which less definite Information s avail-
able, although it is one which has been much discussed by beckeepers
One of the chisf dificulties scems to be & lack of Information concerning

‘of temperature and relative humidity and It may be

the interrelationship
~well to make some of these points clear,
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TIE SOURCE OF MOISTURE IN THE JIIVE

All morthero beekeepers know that under some conditions, especially
in the cellar, the aimosphere in the hive in winter may become so laden
with molsture that it cannot all remain In the form of water vapor but
condenses on the hive and combs, Water may even run from the hive
during the winter confinement. Obvlously this molsture does not come
trom outeide the hive for this often occurs when the cellar appears dry.

Within the hive the only source of molsture Is the food consumed by

':i;.- pess. Honey not only contains about 20 per renl witer but when the

sugars are consumed and asslmilated the final products sre carbon dioxids
and water. Honeys vary In composition but on an average when one pound
of honey is consumed there ls produced about two-thirds of a pound of
water, and slnce loney 1s one and onelialf times as heavy as water, one
gallon of honey when consumed produces approximately one gallon of
wa:.:r“ take for examp. hee cellar containing 216 colonies and estimate
the average consumption ol " oney during the winter ot ten pounds per
colony the total honey consumed is 2,160 pounds or 180 gallons, This pro-
duces 1,440 pounds of water or 180 gallons, enough to fill six 30 gallon
parrels. If these colanles are in the cellar for four months there will be
given off one and one-half gallons of water a day and unless there is con-
siderable movement of alr within the cellar the atmosphere cannot take
it all up as water vapor and condensation will occur.

THE KELATION OF HUMINTY TO TEMPFERATURE

Hefore aur.'uuln'. ihe chaopges which take place in the humidity of
the hive it may bo best to take up some facts concerning the mofsture

of the at a8 Infl d by temperature, It I8 of course
well known that if warm i Inden at here 1s cooled its capacity
for water vapor ls decreased and moisture Is condensed. This is shown
in the fon of molsture on the ide of a glass of fee water.

Similarly we have condensation on the surface of the leaves which we
call “dew™ If the molsture remains Hquid and “frost™ i it 1s frozen as it

d These are duplicated In the bee hive and bee
cellar, B
The probiem of the beekesper is to this molsture, which leaves

the body of the bee In the form of water vapor, without condensation.
This has been done In cellar (1) by raising the temperatire
of the outer alr, (2) by drying the air (as by the use of unslaked lime
Ini the eellar) or (3) by cnusing the air to move so that ns the atmosphers
becomes laden with molsture It s replaced with other alr capable of
taking up more molsture,

To determine by welght the actunl amount of water in the atmosphers
15 dificult in ordinary practice and-the usual method is to determine the
relative humidity, that is the of in the sphers com-
pared with the maximum which might be held at that temperature. The
common method is by the use of the wet and dry bulb thermometers, to
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determine how much the wet bulb is cooled by evaporation. Then from
this data the relative humidity 1s obtained from prepared tables.

To make clear the relation of the relative humidity to temperature it
may be well to choose a few examples. For the first case, there may be
assumod & cluster temperature of 60° F. (barometer, 30 In.) In an atmos-
phere which is fully saturated. In this event the slightest cooling will
cause condensation and the wet bulb in such an atmosphere (If it could
be clreulated rapidly) wonld show no cooling. No evaporation ean occur
as the atmosphere cannol take up any more molsture. 1f, however, the
wet bulb can be ecoled at this temperature the relative humidity Is less
as the readings of the wet bulb thermometer are lowered. The tempera-
ture to which an atmosphere must be cooled to produce condensatioa Is
known as the “dew-point.” This Is also lowered ns the humidity decreases
These points are illustrated in the accompanying table:

Assumed cluster

temperatures Dew Relative

Dry bulb Wet bulb point humidity
60" F, 60" F. 60" F. 104 per cent.
60* F. 58" F. 67" F. 89 per cent.
60* F. " F. B3° F. T8 per cent,
60" 1 21 ®" P 88 per cent,
60" ¥, 63" I, 45" F. G8 per cent.
§0* P, 50" P 40" F. 48 per cent.
80" F. 48" P, B P 39 per cent.

With such an assumed temperature of the cluster (60" F.) only the
highest relative iditles wounld show d fon in an e in
which such a cluster temperature would be found, for such & oluster tem-
perature could occur only when the external temperature 18 above 67° F.

If different perat are d for the cluster (all of which have
been observed under different conditfons by various (nvestigators) the
relative bumidity of the warmer atmosphere which will show no conden-

sation when cooled to cellar temperature is given In the following table,
(barometer, 30 In.}:

Assumed cluster
temperatures Dew Relative |
Dry bulb Wet bulb polnt humidity
60" F. B2* P. [ 38 58 per cont.
656" F. B4 F. “%" P 48 per cent,
" F. 685" F. 48" F. 35 por cent.
b 66* F. 45" F. 18 por cont.

In this second table the numbers are chosen so that the dew-point is
practically 45" F. in all cases, assumed as an average cellar temperature.
It appears that & given amount of water given off by bees at §6° F, creates

ummmumhnnlm(uwmt}&mthmtcuaﬂtyd
water at 80" F. (58 per cont) because the wa here I8 capable
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of holding more water vapor and relative humidity s slmply an expres-
sion of the percentage present compared with all that the atmosphere
can hold. However to maintain a temperature of 86" F. necessitates the
consumption of much more honey and this in turn gives off much more
water vapor. Consequently with a cellar temperature of 45" F. we should
expect much more condensation in a colony with a cluster temperature
of 96* F. than in one with a cluster temperature of only 65° F., excopl
that the incressed beat would tend to produce stronger currents of alr
{n the hive which might relieve the sltuation somewhal Since 96" F. Is
about brood rearing temperature It Is partly indicated why brood rearing
during the winter confinement may be highly injurious, as it is usually
held to be. It may be stated that a cellar temperature of 45° F. and a
cluster temperature of 60* F. might not occur; the other temperatures
used In the table might well occur under different conditions.

In making determinations of relative humidity It Ia necessary lo take
into sccount the barometric pressure but In any glven locality the changes
of the barometer are so small as to be negligible and therefore need not
be discussed here. In any event in using wet and dry bulb thermometers
the conversion table used must be for the right barometric pressure.

A further word of warning concerning the use of wet and dry bulb
thormometers may not be amiss. To obtaln accurate resulta the air must
be moving past the bulbs at the minimum rate of 16 feot per second and
it this s not ocenrring 1y the ther ters must be whirled at a
corresponding rate. Unless this Is done the readings are entirely worth-
less, Great care must be taken not to read the wet bulb thermometer
until it registers as Jow as it will fall. It iz therefore obvious that wet
and dry bulb thermometers hung in the bee cellar and not whirled give
no rellable data as to the relative humidity of the cellar, Many beckeepers
thus use them (ncorrectly.

HOW MOISTURE ESCAPES FROM THE HIVE I¥ WINTEE

Durlng the summer when nectar Is belng ripened into homey, great
guantities of water leave the hive in the form of water vapor. During
this perfod the hive is belng well ventllated by fanning bees so that the
atmosphere Is changed rapidly and, belng warm, is capable of taking up
more moisture than i& the atmosphere of the bee cellar. In winter when
the bees are in a cluster this ventilation by fanning does not occur. The
amount of water that must leave the hive is much less than in summer,
but on the other band it either musl pass out in air set in motion by
changes in P e, or will d on the combs and hive
and possibly run out of gravity,

1f the atmosphere of the bee cellar ls heavily charged with water vapor,
as 18 frequently the case, that within the hive must be saturated. The
addltional water produced by the bees will therefore condense and run
out the entrance. It frequently happens that the alr inside is saturated
while that outside s capable of taking up this molsture again by evapora-
tion, so that there may be no water visible except within the hive, most
often on the cover, and possibly also on the bottom board.
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It the wooden cover of the hive is loose or If the hive Is covered wiy,
some ahsorbent or porous material, the heat escaping from the clusiss
may cause the formation of slight upward alr currents which will carey
the molsture out the top in the form of vapor. Oul of doors there may
bo condensation of moisture In the porous packing more rapidly than g
can be earried off by evaporation, in which case the packing becomes wet
and usually thereby less effective as & non-conductor of heat. With seajeq
covers the molsture must pass out the entrance and this may also occur
in the farm of vapor if the outer alr Is of suMelently low relative humidity
to take up all the water as it comes outslde,

One of the much discussed questions among beekeepers s whether ||
is better to have the wooden cover of the hive sealed tightly by the bees
with propolis or whether the replacing of the cover with an ahsorbent
cushion to take up the mofsture doos not keep the colony in tetter eop.
ditlon, The ususl method of providing upward ventilation is to pla®
several thicknesses of absorbent cloth or other absorbent material over
ihe frames, over which is placed sultable packing material. Out of doors
care must be taken to have the cover water proof so that the packing angd
absorbent material will not become wet from raln or snow. Another

thod used to a derable extent in New York State Is to have a small
hole in the front of the hive thromgh which the moisture laden air may

:

If the temperature of the inslde of the hive, not in the cluster, is low
and the humidity of the air which escapes from the cluster is high, this
molsture will not mpe from the entrance without condensation. [In
such bination of it Is obviously advantageous to pro-
vide an avenue of escape. 'This the upward ventilation and absorbent
cover does. The late W. Z. Hutchl who had lled opportunities
for studying bees in winter in North Michigan, says: “Those beekepers
who have been the most successful in wintering their bees out of doors
in the higher latitudes have, so far as 1 know, given upward ventilation
through some kind of packing materfal” Coggshall refers to the severs
winter of 1880 when in his reglon (Groton, N, Y.) the temperature re
mained below 0.0° F. for three weoks ln January, Three-fourihs of the
bees in New York died and he lost balf of his. Those saved had been
with burlap or carpet over the frames over which wasz four to
six inches of dry sawdust. Bees in box hives died unless the boxes had
& hole for fight balf way up or were ked so that moisture could

E

i

other hand it is frequently observed that colonies in box Bives
sealed inslde by the bees often winter bettor than colonies in hives with
ble fr carefully packed. The majority of box hives are much
mumuqm-m This enables the bees, by golng toward the
top to keep the temperature of the combs about them high enough so that
isture does not cond and furthermore thers are frequently eracks
to allow the escape of molsture.

In situstions where the temperature of the combs and hive does nol
often reach the point of condengation, or if a low temperature is prevented
by packing, s tightly sealed cover can do no harm and many beekeepers
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report success in wintering bees In such conditions. The attributing of
differences in manipulation and methods to “locality” has been greatly
overdone by beskeepers. particularly since they usually do not describe
the characteristics of the locality or analyze their conditiens to deter
mine why certain things prove best. This peculiarity in the beekeeping
iiterature is probably largely to blame for the discussions on the virtues
of upward ventilatlon. It should ba borne In mind, however, that while
sealed covers may be harmful In colder reglons, upward ventilation is
not ohjectionable in warmer reglons, A eareful study of the methods em-
ployed by the beekeepers who winter thelr bees most successfully would
probably show that the quotation given above from Hutchinson ls correct.

EFFECT ON THE HUMIITY OF CHANGING THE OUTSIDE TEMPERATURE.

Any change in the tempernture of the bee cellar may affect the humidity
of the air in the hive in two ways. As the optimum cellar temperature
1s hed, the heat produesd by & 1 colony will diminish and
this d the food and q Iy the water produced.
The widely varying reports of the food consumed by bees in cellars find
their explanation chlefly (n the difference in the temperature of the cluster,
As the cellar is cooled below the optimum not only is there more water
produced, but the cooler at in i ble of 50 much and
there is therefore an aug Led caume for 4 ion

In this connection it may be of interest to record a few observations
made by one of the authors on bee cellars not long since, The first cellar
was away from any house, was ventllated by the subearth system and
was without any artificial heat. The tempersture of the afr at fhe floor
was 40" F. and in the center of the ecellar 417 F. There was lttle elreu-
lation of air and molsture had condensed freely in the chamber above the
cellar proper, under the roof. Tn this cellar were 98 colonles in 24 stacks
Of these, condensed molsture was seen on the bottom boards of 21 in the
bottom tier, 11 in the next tier, 3 in the third and 6 in the top tier. There
was no condensed molsture on the floor. The only adequate explanation
for the gre of wet colonles in the lower tiers is the slightly
lower temperature at the floor. !tml.lm-emtmmmtﬂaﬂn
provided without greatly lowering the cellar this
m:nmnummmw above the celiar before con-

and doubtless if the tomp could have been ralsed a couple
of degrees all of the condensed molature would have disappeared from the
bottom boards. There might still have been condensation on the covers.
where it first appears, but this, too, would doubtless have evaporated at
45" F, with good ventilation,

In & second cellar where the temperature was 455° F at the floor and
60* F. six and one-half feet from the floor, there was no condensed mols-
ture in any of the 81 colonies. Here the ventilation was much more
abundant and the cellar was artificially heated. In a third cellar, tem-
perature 40° F. five feet from the floor, there was moisture on several
covers but none on the bottom boards. The ventilation was excellent.
In & fourth cellar, temperature 625° ¥, no condensation was observed
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even on the covers. It therefore appears from these few observations
that in the two cellars at 40° F. the molsture was more In evidence in
the poorly ventilated eellar and that when the temperature was ralsed to
465" or B2 F. no condensation ocourred, In thizs connection it should
be remembered that the cellsr temperature {s often higher than that of
the outer alr, thus giving the atmosphere a greater capacity for water
vapor. For example, If air conies from th ide at 00" F. into a cellar
where it {s warmed to 45° F. {ts ea aclty for molsture is Increased thereby
almost eight times (barometer, 30 In.) so that even If the atmosphere at
0 F. ls saturated, it Is capable of taking up much more molsture when
It reaches the cellar temperature. Molst alp passing from the cellar will
often eause frost to form about the voutllating holes,

U

The only conclusions that can safely be made from the data on thesa
four cellars is that concerning the capacity of the atmosphore for water
at different temperatures. Other factors entered into the winterlng of
bees in these four cellars so that probably no reifable concluslons could
be formed from data as to the food consumed by the various colonies, even
If these were avallable.

In discussing the condensation of molsture In the hive and the various
methods by which It may be avolded, one must not lose slght of the fact
that little is definitely known a8 to the effects of such condensation or of
A high relative humidity on the winterlng of bees. From the experience
of numerous beckeepers there Ls justifieation for concluding that bees win-
ter better in the dryer cellars, but it is not so clear whether this state-
ment would hold true for all cellar temperatures. In most systems of
eellar ventilation the object accomplished 18 not 80 much to provide oxy-
gerf for the becs as to eliminate the exhaled moisturs without too great

1 fon. The of oxygen necded to oxidize a couple of pounds
of honey per month {s not great. BEven in a cellar in which a ton of honey
In consumed during the winter, as In the theoretical rase clited, sufficient
oxygen would probably get in without any special provision for ventila-
tion. This is not true for the elimination of the water, however.

In di ing the of i e from the hive it Is necessary
to bear in mind one other hiding place for i €, iy overlook
In hives where condensation is common the hive and cover often become
saturated and suficlent molsture may be held In this way that it comes
through and blisters the paint on the outside surface of tho hive, It is
clear that on account of this ahsorption of waler by the hive many records
of welghts on the removal of bees from the cellar fail to Elve accurntely
the loss in welght by the eonssumption of honey and the death of bees.
Much honey finds its equivalent 4n tho water in the soaked hive. Before
drawing any conclusion as to the honey consumed we must be sure that

d, ion or evap dov not affect the weights of parts assumed
to be constant. A reverse of this ph Is to be found in
some records made of the weight of a hive and combs (without bees) made
recently. The hive lost weight constantly by evaporation when placed in
& dry room.
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EFFECTS OF MUMIMTY

It may as well be st hiut wo have no data showing the effeets of un
1 rr.-nau-'nr deerense in the relative humidity on the activities of thi bees
s do not know what relative humidity is best, for
poar

inter, We ther
%:.:,*d',:lthrn know whe the molsture Is the cause or the effect -
wintering. From practical experfence It may be concluded that excesslve
> wintering and most boekeepers mlm to
Whether this Is desirable for the

condensation Is Indicative of po
have their cellars as dry as practical
warmer cellars remains to be determined

Government aplary and laboratory at Washington,

Elwood talls into a eommon error, in which he is probably :tfconn::::l;l
by many beekecpers, when he states that & damp cellar at 4 lto mm
is no warmer than a dry cellar at 38° to 40" F. This conceptlon oo
from our personal experience that high relative humidity gives us :eﬂm
ing of ehlll. There |s no evidence that bees with very different ex
are so affected. A

At any rate it Is evident that eondepsation of moisture on I.::} cm;l::
of honey in not beneficlal since this favors the growth of mol s.wm s
damp dark Interior of the hive Is certalnly favorable for the ‘mt &
these organisms. 1t is not yet shown how these are injurious bu ey
can scarcely bo assumed to be deslrable as food. A still more serlous con-
sideration 18 the fact that homey tends to take up molsture either from a
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s beos during the four seasons

yoar, The bees w obviously abnormal and
! are of value, She
4.82 peor cont and In
summer 7144 per cent, which diffe I8 mssumod to bo ndvantag
to the bees in withstanding cold by conserviog tho heat nee
ovaporate this slight amount of water. No data are glyen conee rnlm, the
humidity of the atmosphers in the hive which might throw light on the
differences observed. It is clalmed that the rospiratory changes In the
bes nre greater than in any other animal Investigated, and this is attrib-
uted to the colonial life, but why this makes any difference Is not made
clear.

It s & matter of serl

found that the water content o winter

WINTERING BEES IN 10WA
W. . PANOEURY, CENTER JUNCTION

Friends, in one sense my subject is well chosen as 1 never wintersd a
eolony of bees outslde of Jowa In my lfe. In another sense [ am not the
man for the subject. The one to do the subject justiee should be ahle to
handle both outside and cellar wintering, ' Having never wintered a colony
of bees outslde of a cellar I am not capable of giving you anything from
that polnt of view,

Mark Twaln sald “be slways liked to talk about things he knew nothing
about beeauso he wasn't hampered with faets"”

It is evident in my mind Mark never talked before a keekoepors' eon-

, vention or wrote for m bee journal, If he had he would have become

ascquainted with w lot of mighty fine Tellows, and would have been ham-
pered with something worse than fuets.

T danlh Wew Wi e aas o an Sile wddpeh, o o wappose vur miokedh
President, Mr. Pellett.

The fellow who writes “beekeepers [ have known"—you who have had
your blographles written up by him know—well, he reminds me of a little
dialogue that took place between Johnole and his mother. Jimmie Jones
had just moved to town and Johnnie had gotten pretty thick with him
Everything was Jimmy Jones. Johnnie's mother, who was very particular
what sort of company Johnnie kept, ns all mothers should be, asked
Johnnle one day what kind of a boy this Jimmie Jones was. Johnnie
stralghtened up and says: “Well, I'll tell you, mother, He's no angel;
that {sn’t his profession. Buot he's all right”

I am simply giving you 11 years of experiénee and observatlon In win-
tering bees In the cellar. T leave you to judge as to whethor {4 has been
nmuceessful or not.
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I don't know that my cellar has any marked peculiarities different
It

from tu'p of

is located under one part of oar dwelling s

A hill with good drainage,

&

been dry. Two 3-light
ne in the &t corner of collar, with

oast side for carry he bees in and

collar, 1o fact, when the
1 had ne idea of ever owning a bee

When we had our kitchen and living room over this cellar with two
golng m me In the winter, the temperature rarely varied
degrees in any rensonable weather, The thermometer registored
i6 to 47" most of the time. Two yenrs ago wo remodeled our home and

out aboul

cellar was duog 20 years a

HLo

over

Home of W, & Panghurn,

moved kitchen ard dining room to another part of the house, Lm“h‘ but
one stove over the cellar, and it not golng very regularly.

Since that time the temperature ranges from 40 to 45°, about 41 on
an average, I should judge. Still I ean’t soe bul what the bees winter
Just as well as they did before, But there was more molsture in the hives
which had to be gotten rid of which 1 did by removing the piece of section
aver the hole n the inner cover and placing a sheot of muslin under the
covers, It had its objections, however, as the bees mte holes (in some
eases) In the musling, especinlly the thin geade. 1 expect to use flax board
this winter as 1 think It better. But lke Dr, Miller, “I don't know;" will
know later. The muslin cloth does very well if you use a heavy grade.
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I wse o %o entrance wioter and summer, 1 tler hives up In the
cellar five high with outside covers off. Back of hive a lttls higher than
front and the tiers about 44p, apart. 1 leave an alley way of about 2 1
belween rows %0 1 can examine them at any time and note thelr condi
tions. Rows are put In facing each other which darkens the entrances of
both rows, so If I wish to ventilate I can without the little light that might
show disturbing the bees. If the weatber is mild, 1 ventilate often. In
fact, one of the windows Ix left open whenever the weather will permit
I vsually hang & gunny sack over it to exclude the most of the light. 1
often open outside door and window in the evening and let in copious
supplies of fresh, pure alr in mild weather

I am satisfied right here s the cause of lots of fallures in cellar win-
tering. People should have pure alr to be healthy. Are bees unlike
people in this respect? Doesn't hyglene teach that pure alr is easier and
quicker warmed than {mpure? Then why not ventilate? I never could
understand why the temperature should be so exact in a cellar, when
bees wintered outside are subjected to more changes in temperature than
any cellar wintered bees could posaibly be. From 80 above to 20 below
zero fs not uncommon in lowa, and that inside of 24 hours sometimes

If fresh, puro alr will winter bees out of doors with the different
changes of temperature, I don't see why It {sn't a mighty good thing in
a bee cellar, even If the temperature goes down to 40° or some less.

I would rather have a cellar with o temperatur of 40° and pure air
than one with the orthodox 47° and Impure afr,

I don't take so much stock In that 47" business as 1 used to, or per-
haps I should say I don't pay o much attentlon to it. It worried me a
good deal when I first commenced keoplng beas,

T am satisfled that statement “If you can't keep your cellar at 47° or
close to it, better winter out of doors,” has caused nlany an amateur to
chink up his cellar, compal his bees to try to live on that foul polson air,
just to mantain that 47%, then to wonder In the spring what killed his
bees—of course It was cellar wintering.

Now don’t understand me to be knocking against the orthodox 47°.
Bocause 1 like to have It, If T can, and have pure alr, However, my boes
seem to be In a more normal condition nt 40 br 45. But if 1 have to
lower that temporature to have pure alr, down she goes.

1 use my nose in a bea cellar fully as much as the thermometer. In
fact, 1 haven't had a thermometer in my cellar to my knowledge for three
FCArs.

I have wintered 100 per cent several times in this cellar and don't re-
member of carrying out over eight dead colonles In any one winter, and
that year we got honey dew In the winter stores, The only year I ever
knew my bees to gather honey dew. However, they gathered some from
the maples in early summer this year and I had two reports of bees work-
ing on the spruce, I imagine spruce honey dew would be fine dope. It
might do to compete with some of this imported honey that is selling at
three cents per pound.

We have wintered as high as 116 swarms in this cellar besides all our
vegetables and canned frults. Perhaps an average of 76 swarms for the
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past 10 years, 1 huve pever kept an exucl account of the per cent of loss
put don't think it would average more than from 2 te & per cent In
normal colonles

I never could understand why a good dry cellar with plenty of pure
h plenty of good stores wouldn't winter bees success-

air and the bees w
fully, but seemingly some don't

Before 1 close my subject 1 wish to mentlon one thing that is of vital
importance to ecllar wintered boes, and that I& dou’t put the bees out too
early in the spring. Here is where lots of the so-called ceHar losses come

Pangburn Aplary,

You hear a good deal about spring dwindling. Personally, 1 don't think
I have had bother enough with that to mention ft. [ think there is a
remedy for most of this trouble and It Is left for the beekeeper to apply.

I never put my bees out of the cellar until the soft maples are in blcom
a la Miller, This year It was the 13th of April, soft maple froze on the
trees and gone when bees went oul. Beez never went out in finer condl-
tion. But they had all the fresh alr | could get into the cellar In the
spring.

No uso 1o set bees out of the cellar In March when weather {s change-
able and nothing to do. It is mighty hard on cellar wintered bees. They
will get out on daye not fAt, chill, and never get back to the hive.
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1 want plenty, yes, plenty of honey and pollen In the hives early in
the spring so the bees never feel skimped. 1 want them to feel as Brother
Doolittle says, “milllons of honey at our house,” and brood rearing can
g0 on unhindered, and replenish the hive with young bees Just as soon
as possible to take the place of the old ones that dle off. 1f brood rearing
is hindered early in the spring the results are a lot of weak eolonles. The
old bees will die nnd they die mighty fast In the spring too. It takes
bees to make honey and also honey to make bees. It your calony hasn't
Eot the honey glve it to them if you ever hope to get any surplus. Do
not kill the goose that lays the golden egg.

Beekeeping |8 made up of little detalls and the heokeoper who pays
attentlon to'the little detafls at the proper thme fs the man who gets a
erop of honey if there is any to get.

FIFTY YEARS OF BEEKEEPING IN 10WA.
EDWARD KRETCHMER, COUNCIL RLUFFS.

1 hastily will give a few int on the subj signed me,
namely—"Fifty Years of Beekeeping in Towa.” In order to make the mat-
ter a ltte more complete, I have to go back to the year of 1860 when Mr.
Parson of Flushing, Long Island, brought the first Itallan bees to the
United States. It was In the fall of that year when | oblalned the first
queen of Itallan bees that crossed the Mississippl, and as such the first
Ttalian bees in the state of lown.

From this queen, several queens were raised the mext year untll the
writer entered the service of the United States, and during his Absence,
his father sold the orlginal colony to W, H. Furman of Cedar Rapids,
Town, who then owned the patent for the Langstroth hive for the state
of lowa. On my return from the serviee 1 mgain purchased a colony of
Itallan bees from Mr. Furman, and agaln entered mctively into t 7
Ing in the stato of Towa. .

During the lowa State Falr the writer showed to a vendor of so-called
bee charmer that bees could be handled with a little smoke, creating quite
a sensation on the falr ground, which was exaggerated by newspaper re-

porters, resulting, & , In fikg a8 to' e maner of
handling bees, and was soon followed by a 4 and description of bia
hive.

In order to more fully outlive my method of handiing, 1 wrote a small
pamphlet entitled “Winke fur Bienen Zuchter,” followed by an English
edition “Intimation to Beckeepers,” followed by “The Beokeepors' Guide,”
a small volume of 244 pages, and two years later unother book entitled
“The Amerlcan Beekeepers' Guide,” of a slightly larger edition.

About that time much was said about the Langstroth frame belng too
shallow for our lowa climate, and to settle this question & number of the
enthuslastic bookeopers met in Des Molnes, at which meoting there were
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i Muscatine, Dr, Elisha Gallup of Orchard, JTowa, and
:]"']"::n:s‘;:’:p';::"t:" n:l'nahlnmn. lowa, myself, and s number of others
[ ot now recall
‘Mug::'::r:ln;nl:e subject of a frame sultable for our porthern climate
.“:tducuun-d at some length, and the sense of the meeting seemed to be
r & frame whose outside dimension should be twelve Inches square, and
: known as the American frame. A number present who favored that
size made the remark in substance as follows: p y
“] have several hundred combs and Langstroth frames. What shal
1 do with those combs to change to the American frame, and not sustain
loss 7"
mlli':!l::uid be remembered that at that time comb foundation was not
to be had. Consequently, every serap of comb was chrafully used; hence,
the desire on the part of some not to change from the combs then in use,
But In order to yleld to the demand for the hives, the writer manufactured
what was then known as the Champlon Hive, aund later the Alternating
Hive, a horizontal divisible brood echamber hive, also the Langstroth Hives.
The aforementioned Furman of Cedar Rapids, lowa, was then selling
(he Langstroth hive already palled and painted, from wagons traveling
over the state, which necessarily mmTlhm :a‘;w‘;‘:::m-!r;, ?:-:.::
up for & cheaper hive. To grat emand,
;:tn:"!:f;:sl :h.ile a so-called “Plain Hive,” which is today practically
the same hive with the dovetailed or Jock corners. About this time the
writer In reading a G bee § 1 saw the d P of the cen-
trifugal foree honey extractor, as invented by Major Hursky. 1 long pon-
dered on n process of extracting the honey from the comb and saving the
comb, Ao in alrendy mentionsd, combs were consldered s very valuable
adjunct to practical beekeeping, and even the present day 1 have to smile

at the to honey by alr pressure, suction, ete
fut us noon ns I learned of the use of centritugal force to extract hwe{
from the combs, I instantly saw the requirem ¥y to

the result.
1 then at once used the tall tub constructed with wooden reel surrounded

common eloth, and in the absence of & gear, [ wound around
:nmmmmmtmmwlhmwwwrudummm
wheel, like a boy would use & string on a top. Although decidedly crude
s d with the p xtract it did extract the honey from
the comb, and as far as we know, this probably was the first honey ex-
mmmmmmemumumhmulmm
At that time, In the early '70's, we still bad to depend mainly on the
wild flowers of the prairies and the wild trult bloom for our supply of
honey. Goldenrod at that time furnished an sbundance of fall honey, and
tltﬂ'ﬂbn'wlthmmbhutdldmuuﬂyenmt!.mml.ntpldmd
honey o a single day of a consistency so thick that a common table knife
would stand uprlght in a bowl of this goldenrod honey.
Honey crop at that time was very spasmodic, and I kept a record, not
only of the product of every colony, but also the various ylelda during
one yoar und successive years, and one record shows that for four suc

P T e aa—— . e ———
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cessive years the avernge for those four years did not exceed téen pounds
of surplus honey, and the fifth year following, owing to very late summer
and fall rains, we had an abundant yield of goldenrod and heartseass
honey, and the yield exceeded 400 Ibs, extracted honey, so that even aftor
a fallure of four years, we get an average yield of about 90 1bs. for the five
years.

1 presume that Towa may take the credit of being the first 1o ship
queens by mall any great distance. From my record it appears that In
1866 we shipped queens to Stockton, Callfornia, a greater distance of which
was by the so-called pony mall. For this purpose the writer oblained a
patent for the mailing cage, consisting of a drum shaped cage of wire
cloth, in which was suspended a small frame which contained comb, which
would hang perpendicular regardiess of what shape the eage might be
placed. At that time it was believed that bees could only be shipped on
combs, which must always be perpendicular.

During the World’s Fair in Chicago, 1883, the writer had charge of the
lowa honey exhibit, where over 12,000 pounds of honey at various times
was displayed, and seven different persons received awards, including a
medal and diploma awarded to the writer for extracted and comb honey,

Among the comb honey exhibits weore the words “lowa Honey” bullt
by the bees in letters six inches high, which attracted an unusual amount
of attention, as also dld the curved nozzle smoker and the horlzontal dl-
visible brood chamber hive,

In 1875, I think, we organized the first Town Beekeepers' Assoclation,
with the writer elected as president, but at that time the professional
beck or b who kept n large number of colonies were very
few—hence, the attend was very limited. Farmers who had only a
fow colonies could not be Induced to attend, and after holding two meet
Ings, it was declded that the or tion was p ure, and the subject
matter was dropped. But now I am glad to know a rousing Beckeepers'
Association has been formed, and trust will be continued—and now I can
only repeat my regret of Inability to be present, but trust that I may have
the pl e of ting the bers at future meetings.

INDIVIDUAL AND CO-OPERATIVE METHODS OF MARKETING
HONEY.

WESLEY FOSTER, BOULDER, COLORADO.

We must get as direct and short a line to the consumer as possible, 1f
weo cannot get such a line we find that the profits In honey production
are microscopie except In the best of years. Wo ean view our situation
perhaps with more calmness than the fruit growers or potato growers
who often have such a poor market that the frult is left unplcked or the
potatoes undug. Our crop will keep and it always pays to get the surplus
off the hives though the market may be slow.
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It is probably true that the marketing question troubles the majority
of beekeepers very little. In 1913 the clover crop was very large and
market conditions were decidedly off, but this year the market has been
petter in some respects and poorer in others. Comb honey has been In
good demand and falr prices have been eansily secured for well put up
stock, Extracted honey has been slower sale and it Is with extracted
honey that we should more urgently work the markets. About all mar-
ketable comb honey needs Is to be shown, to be sold, while extracted honey
has to be pushed and its deliciousness demonstrated.

Wasley Foster.

OXE INDIVIDUAL FLAN THAT WORKED,

In 1813 1 had 800 eases of comb honey and about 5,000 pounds of ex-
tracted honey. My brother had about 500 cases and perhaps 2,000 pounds
of extracted honey. We went In as partners in selling some of our comb
and extracted honey that at the time was slow sale. We employed a
gentleman who had had some experience in selling goods and also had
worked for us with the bees for several weeks to go on the road with sam-
ples and sell honey. He had a fair knowledge of our methods of producing
homey and so could talk bees pretty well, We paid him $12 a week and
expenses and he carrled a elde lne which probably brought his weekly
earnings up to about twenty dollars a weelk, for the time he was out for
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us, which was about three weeks. It was a short campaign for the reamy
that the territory which can be profitably worked from our location i
Hmited In extent and the time that profitable business can ba secured jy
also limited to a few weeks In early fall

The cost of the three weeks' campaign was about ninety dellars ang
the amount of orders secured that were filled and collected for ware
over 3500, The price securcd for comb and extracted honey by
this method of sale wns more than ten per cenl above the price we
got by selling wholesale, There was more work stiached to crating
and shipping the honey, sending out hills, ete. 3

All orders were taken subject to two weeks' shipment. This gave
us thme to ascerinin the rellability of the parties making the purchiases.
As the orders eame in we took them to our bank and the bank wrote to lts
correspondent in the town where the orders came from as o the e
sponsibllity of each party. This cost us nothing except postage of
about a dollar. All orders reported to us as good by the mnks were
shipped on thirty days’ time or two per cant off for cash in ten duys.
Those reported doubtful or slow were wrilten that if they wanted
the honey we would ship C. 0. . Every one such was turned down
or we did not hear from them again. In this way we cancellod & num-
ber of orders. One order was shipped C. 0. D. without writing the
party and we had It turned down, so had it shipped on n few miles
farther to another customer.

1 think where a bank will perform this serviee for you it is far
more reliable than the commercial ngencles. One bank is very care
ful about reporting a doubtful party as 0. K. to thelr correspondent

nk.
hmuhlnx over fifty orders were recelved and filled and all were
collected for Inside of ninety days except one which was put in the
hands of an sttorney, one letter from him bringing a check In fuil
payment within a week. The attorney’s fee was §2.00 for collecting
this bill of about $35.00.

All bills that were not pald promptly in thirly days were drawn on
through our bank. This procedure brought the money in every oase

the one tioned, which required the sorvices of un atiorney.
Several customers wrote that crops had been poor and collections slow
and asked a little more time, which was given, but all were settled
for in less than four months from the time we began shipping honey.
1t the beekeeper is adapted to the work of selling honer he should.
if favorably located, be able to place a good proportion of his erop
direct to the grocers. We sold honey to restaurants, hotels and farm-
ers where an order of $6.00 or more could be secured. Our sales-
man was alert and would not turn down business no matter where

Eapeclal care was taken In pucking the comb honey und lquid honey
for shi at ae the g wummtmmmmn;
ing honey of the commission men was the broken and lesky shape
which the honey was recelved. All comb honey was crated In carrier
crates mm.tmwmtmvlthmam-nﬂﬂ-:
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Gilass jars of honey were packed I like manuer and 1 do not reoall
a single case of breakage being reported,

The disadvantages of this method sre Uhat | My not puy eversy
season, Il the grocers got stocked up before you get to them and it
takes consliderable time ln preparing the honey for shipment as
Erocers want extracted honey In glass and several slzes of Un packages
which makes the fllling of onders rather tedious and fussy work un-
less you are well equipped for It The letter writing and making out
bills, bookkesping, ste., In derable. It could not be done by the
beekeepor unless he has his beework out of his way and emn devote
most of his time to the selling and shipping,

THE CO-OPERATIVE PLAN THAT WORKS,

I have sold my honey in large part through our Colorado Honey
Producers’ A fation for a ber of years and with satiafactory re-
sults. No fussing with little orders aor much bookkeeping, for the ns-
foclation, comprised of between two and (hree hundred stockholders,
has a , hook t . e, Lo look after that.

AL 1 have to do |8 to pack and mark my honey nccording to the rules
of the organization and either ship it fn car lots with other members from
Boulder or ship it to Denver where the main office Is Jocated and have it
handled from there, 1t the car Is loaded in Boulder, the manager or hia
representative Is present lo jnspect the honey and superintend the load-
ing.

An advance |s made to the beekeeper, If he needs 1, on the day
the honey is shipped and remittance in full, less commission, comes in ten
days to three weeks,

This marketing through the mssociation cuts oul the fuss and worry
over small detafls. The beekeepers have grown so used to selling In
large lots that many do not want customers coming to their homes for
honey at all—they do not solicit such business. It & an aggravation to
have to stop one's work and show a customer around for ten or fifteon
minutes and then only sell him one or more pounds of honey, vapecially

The prices secured for comb honey through the assoclation are often
higher than the local grocers will pay Iu small one to five-case lots. The
association has a market that is Hetle am i by the fa b

We aas tion would be londing out & car of comb honey

00 o case for No. 1 when the grocers would pay but $2.50 to 3275

for honey In small lols, and then the grocers wanl you to trade all or

part of it out in goods.

Personally, | like the cooperatlve method best, but the direct-to-the-

m-lnullnplhumwmnmumum
has the qualifications for suecessfully handling the husiness end of
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Following Mr., Foster's puper on mnrkeling honey, the diseussion

was opened by My, I 1, Dholl of Minucapolis, Minnesota. who spoke
us Tollows :

I have attenided bea-kevpors' micelings for fourteen years, and at nearly
every one 1 have heard a papor or discussion on marketing of honey.
Everybody agrees that the price of honey is much too low and that the
commisslon house man Is pot werking to the interest of the bee-keepers,
The bee-keeper who can market his honey in hi=s home town l& not subject
to the abuses of the c Isslon louse business, but many bee-keepers are
compelled to fnd n market in the larger cities.

It was for the benefit of this class of bee-keepers that the Minnesota
Bee-keapers' Associatlon took action to organize a honey exchange in
Minneapolis, whoss object and purpose is to buy and sell honey: to help
the beekeepers In Minnesota, lowa and Wisconsin market their product
at a fair and wniform price, and to advertise to the public the fact tha
clover aud basswood loney produced In Ml n, lowa and Wi i
is the finest honey on earth. After It Is once generally known that our
honey Is finer, we cnn oaslly obtain a higher price, heeause honey produced
In this section Is of finer favor, but it does not alwavs follow that afl
h'mey produced s of the highest guality.

Some of the plants growlng In these states yield honey which is very
distasteful. Some bee-keepers oven extract basswood and clover honey
betore It is ripe, sell this In a fermented stats to denlers and consumers
in large citles as pure clover or basswood honey. The Innocent publie
who get this kind of honoy declide that they do not like honey and, as a
rule, eannot bo Induced to taste It agafn. We, therefors, must try to
educate the publle to know that there ls a difference in loney, no matter
where It Is produeed, the snme ag there s good or poor butter or any other
staple product,

This Honey Exchange does not only handle fine honey which Is care-
fully graded and sold under thelr brand as table honey, but aims to
serve the bee-keapors who have offt-flavored or unripe honey which niust
be sold. This is disposed of where it will do no harm to the honey trade.
In Minpeapolls and St. Paul there are many places where honey Is
wanted regardless of flaver. In fact, you can sell anything If you know
how to find & party who wants the articls you have to sell.

One of our best stores (s glad to get all of our faney cotnb boney, and
pay 20 cents per pound for it. They will not buy from ordinary, small
bee-keepers, because they do not want to bother with Inspecting the
Eoods and depend on getting what they order. A lot of stores want No. 1
honey. There ls no Inducement at all o offer fancy becanse their trade
does pot demand It. Othor stores are satisfied with No. 2, and even some
are glad to boy No, 3.

Very much the same can be sald about extract honey. Besides want-
Ing different fNavors, stores require different size packages. Many handle
only quart bottles, others pint bottles, some five and ten pound pails, and
many will handle only tumblers.
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The bee-keepers in wnd around Minnenpolis, realizing the difficalty of
marketing their product to the best advantage, decided to find a remedy,
so on May 20, 1914, n meeting was held ar which the Tri-State Honey

Exchange was established. Among the members are many promioent
hee-keepers, some baving one hundred colonles or more, who have success-
fully marketed thelr honey st very good prices In Minneapolis for years,
but they realized thal it takes considerable time to handle thelr product
and declded they would rathor hire somebody to do it for them, so they all
joined together and, In thin way, were alle to hire n good salesman and
keep hlm In a permanent position where he can do business with all the
bee-keopers who wish to market thelr honey in Lhis way.

The Tri-State Honey Exchange is a cooperative stock company, to
which over thirty members have subscribed for one share, cach costing
$10.00. No member In allowed to have more than one vote. We want to
get as many boe-keopers as possible to join as stock-holders, but we are
dolng busloess with anybody who |s producing honey in Minnesota, Towa
or Wisconsin, on exactly the sanie terms and cverybody will recelve the
same treatment. This Is not a money-making institution and we must
buy our honey nt a very low price to eliminate all chances of 108s.

Our manager, of course, will try to realize us much for his goods as
possible, but at the end of the year wo return elghty per cent of all the
profit to the people who huve tarnlslied the honey. The stock-holders wha
have helped establish this business will recelve only ten per cent of the
profit and the halance 18 o be retained s a surpius and will be used to

t.
mﬂ?mauna. 1 managed right, will eventually become a big Institu,
tlon and have a good Influence In maintalning fair and uniform wigm for
noney, We, nt the pressnt time, find many localities where honey Is
sold at 31,00 per gallon, or 814 conts per pound, at retail. 1 know several
men who clalm that all thelr extract honey sells ut 256 cents per pound.
Why should thera be #o much diference, sometimes in one county, for
o same quality?

h”l.:i :f' ‘:;1 help n:llku ll.:ll Exchange a suctcess so we may all reap the
penefit and work together for the good of the vumm‘unillr.

Wo want to help and encournge every large cial center
a honey exch Theso excl ean then 1ze and work together,
80 when there is a fallura of & crop in one sectlon they ean procure from
a sectlon whero there 1s & surplus. It will be to the best interest of the
bee-keepers to have an established trade nlwiys supplied.

EXPERIENCE WITH EUROPEAN FOUL BROOD.
J. 1. WILTSIE, ARLINGTON, 10WA,

) experience with the diseass was the summer of 1913. One of
-rmuzrww«m lives aboul ooe-halfl mile west of me, came
hwnﬁnﬂmﬁdhh&mermudwvmtm“ﬂn
@14, ani found nothiig wrong. He Informed me that there was some-
mmmwmmmummm We then visited
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another beckecper who lives about one mile cast of me and und his
beses apparent! We then returned and examined the diseased
which » was Eur an Foul Brood. judging from what
d read of the diseas: It wod up in a few of my weak colonles

that fall. These il
The winter ¢ forty col es In the cellar, a 50 per
eent 1 ST . for the winter of 1912-13 in same cellar was less

s 1914 until
read rap

than how ap In the s
the bes

idly to al

out of the cellar about two weeks, when

r to the east of me, he having moved
taking twelve colonies with him. 1

e time

calon ares from my oe

anty the fall be

thirty-nine colonles within a day or Lwo from
1 the cellar, they were apparently O. K. at that time

Thirteen clonies Jeft of 105, feault of Huropean fo il brood In elght months

tho disense soon developed In all of them. 1 visited this beekeeper In
Delaware county in August this vear and found him with eight or ten colo-
nies all diseased; wo alio visited another beekeeper In his vicinity. who
had over one hundred colonles of which we examined ten or twelve and
tound no dsease. On May 14 1 went to the pienic at McGregor and suc
coeded In having Mr. Pellett return with me that evening. The next day
we went through my colonies, caged the queens and muted them uontil I
fiad but 13 colonies of my original lot remaining. 1 also had fifteen colo
nies that wore apparently free from the disease, these T had bought about
the firat of May. Mr. Pelloit inspected & number of yards in this vieinity
finding one yard with all colonlen diseased and one yard of twelve colonles
with three diseased. On May 22 my nelghbor and mysell ordered eighty
gueens from a party In Arkansas, who kept puiting us off and finally said
he could not fornish them at all. On Jume 17 we ordered the queens from
ihe American Bee Journal, and received them the 20th, introducing them
in the same day. Our colonies having been queenless for 30 days and hav-
ing given them close attention, somc had reared new queens and had brood
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well along with the most of it diseased. All of them that had reared new
queens we now shook into foundstion, giving them a new queen. The
ones which had not reared new gueens we left on same combs. We shook
our fifteen swarms we had bought on to full sheots of foundation. Finding
that five or six had the disease very light, we gave all new queens,
We stacked all of our combs which contained brood, discased or not, on
five of our weakest colonies which had been shaken on to foundation. We
removed these combs when the brood was all out. The disease did not re-
appear In these colonies and they are among the best 1 have now. The
disease did appesr in some that 1| ghook on to foundation and some
that I left on their combs, destroying five of my colonies, nnd nine of those
I had taken on shares. I now have twenty-three colonles of my own and
efght of those that I took on shares left, they all seem to be in a good
healthy conditlon. I am expecting the discage to reappear this next spring,
but think I will be able to keep it under control.

EXPERIENCE WITH EUROPEAN FOUL BROOD.
L. W. ELMOEE, FATRFIELD.

The Europesn Foul Brood propesition s a serious one, more especially
10 those who are unfamiliar with brood diseases. Two or threo years ago
I knew only a few farmer bee men who knew anything about foul brood or
treatment of same, 1 am glad to say that in my acquaintauce I have found
only a few that did not want to know or make an effort to master the dis-
eapo s required now by our state law, In reference to my own personal
experience with European Foul Brood, allow me to say when it mads an
unwelecome visit to my apiary a few years ago [ was prepared to meet the
occasion, Knowing what I had and how to handle it I proceeded to do sa
ot once. It belng in early spring | soon had everything as good as new
again; as far as my aplary was concerned, at least. But, alas—I realized
my troubles had only begun—with over 100 colonles within a radius of
threa miles, owned by about a dozen farmors. As before stated these were
people ontirely unfamilisr with this disease. Just at this time it looked
rather discouraging, to say the least.

As we had no foul brood Iaw or inspeclor; it was up lo myself aloze to
apprize them of the danger if 1 could. Well, | talked o this and that one,
first Inguiring about thelr bees the id before
approaching the subject. Mmhdhtmbmmm lost all
they had from one cause or another. Some sald the moth had eaten them
up. It was very clear to me they had foul brood. 1 was now aware foul
brood was all around me. No one making any effort to clesr up the trou-
ble. I must take my chances for better or worse and wait for results.
I knew In course of time many would go out of business as bee keepers.
Time drifted along for a year or two, and as expected one by one they
wera loslng out.

All plong I had many disessed colonles In my own aplary which were
promptly treated. About this time, one or two having several colonies
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began to sit up and take notice, it dawned upon them that Elmore’s Foul
Brood theory was not all a myth. Our foul brood law already enacted.
the Inspector talked of, and 50 per cont of the bees dead, T will admit eir
cumatances looked better to me every way., The state Inspector being now
appointed, at his earlicst convenlence he sent the deputy to Jeflerson
county. 1 being betier acqusinted, and having a Uttle spare time just
then, had the pleasure of going with him over part of the county on his
first trip in June. 1913. We found many disensed colonies, as he left prop-
er instruction for treatment, literature, ete, the change for the better
Wwas seen at once, only a few contrary ones refused to obey orders until
foreed to do so,

As 1 served as depnty inspector for Jeferson county this year, I had a
good opportunity to see the resulls of our provious inspection which was
generally very satisfactory. 1 appreciate very much the kindly feeling to-
ward me as shown by my fallow beekeopers and friends: as it is a good
natured bunch of fellows that can or will without n word of protest quit
plowing or planting eorn and go to the houss one quarter or one-half mile
with & bee Inspector, it shows they are Interested. Just two farmers did
not have enough interest to go. Upon examination of their aplaries 1
found all they had were diseased.

In fact the situation is improving nieely, and the literature sent out by
the department is a good educator and 1 can not recommend this method
too highly. Let us all unite and kecp the work moving on.

EXPERIENCE WITH AMERICAN FOUL BROOD.

D B LHOMMEMED, (0LO, I0WA.

Mr. Presid fellow b iy If the prog had ns
slgned me the subject of “Shook Swarming," “Handling Capplogs,” “Start-
ing Out Yards' or something congenial, it would have been a much
pleasanter theme for me to talk vpon,

Abuut twenty years ago while the S teenth A 1 State
Conventlon at Madison, Wis., an old countryman (I think a Swede) de-
seribed how he could tell if his hives had the disease. He smelled the hive
entrance and if they had the disease it made him sick. 3

When the American Foul Brood first passed through central Iowa, all
of my yards were affected about the same time, more or less badly (ex-
copt one), before 1 knew what was the matter, Hefore I had gotten con-
trol of the situation 1 was not only sick and tired but hundreds of dollars
out of pocket. mmwumhm.mnhmnmn
worth it

Now all 1 have to do Is to 1ift one framo from the center of the brood
nest, in dandelion time, If ona coll s diseased, then make a full examina.
tion and treat according to existing condit! and q {ne such hive
by driving & stake in front of the hive and kupl.n: tab until & cure s
made. Some may say, “You can't quarantine bees. “Well, you will find
you will need to be doctor, nurse and health oficer and see that they
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don't go vigltlng into your other hiouses. By looking through each hive
about every thren woeks through the rest of the season, 1 have no diseas
to go inte winter quarters, the pext fruit blossom time going through each
hive as | 1 may find a swarm npw and then that has

contract o (rom some oulside source

say A few dozen cells on
each Ir d. These 1 remove with all other eombs, leaving the bees
i their old hive until all the honey they carry with them is consumed.
then sét a clean hive on the old stand and fill from the strongest hives in
the yard. Leave brood, honey and empty combs, just about as they were

before treated, then shake the bees in front of the clean hive, scald diseased
hive with a teaketile of bolling water. Cut out the diseased brood and burn
or bury If much honey is left, extract It. If you wish to feed the honey,
ball tho r fifteen minules and see that every particle of the scam

I8 cooked (before bolling dilute the honey with water), feed scum and all.

To clean the brood frames Immerse in a No. § wash beiler in boiling
waler u the wax rises, being eareful to dry the frames well before us-
ing agaln,

This plan Is for spring and fall not during the regular honey flow as
then you can proceed as per the (exeept [ do not double shake) McEvoy
treatment. In a day or so after giving the brood you may g0 throngh the
aplary and find overy swarm looking and working as if nothing had hap-
pened,

1 lonk upon the American Fou! Brood among bees to be as contagious
as the smallpos ameng the human family, or the hoof and mouth disease
among cattle. To place one diseased cell In the center of a strong colony 1
figure that swarm will be o dead swarm of bees in one year if left to
themselves and the whole yard in a year or two more.

We need a8 earoful laws to govern this disease ns for the other conta-
glous diseases,

The Alexander plan may work on European Foul Brood but not on a
bad cuse of our American kind.

1f through lgnorance or neglect the infection becomes epidemic, move
the few swarms that show no disease to another part of the yard, balld,
double, and even up the diseased swarms until the summer or fall flow
starts, then shake on foundation starters all of the strongest colonles,
eatch out the queens in the weak ones and tier the brood above them
tour of five stories high; carry the rest of the combs to the bee house. Any
of them you may experiment with, if they are clean. Melt the rest
for wax. After three weeks shake these swarms, running in a good queen
by the smoke plan at the same tme.

In conclusion, will say to the would-be-beekeeper, get in touch with our
energetic state inspector and make a date this summer some time to spend
one day In n diseased yard, and Jearn to tell the disease when the first
Httle, white grub begins to turn a cream color or yellow, Even if you have
to pay ten dollars car fure and Jose a day in the rush of the season, it will
save you hundreds of dollars when the American Foul Brood reaches your
loeality.
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DISCUSSION ON EXPERIENCES WITH AMERICAN FOUL BROOD.
3. W, STINE, STOCKPORT, 10W A

I scarcely knew what was expected of me, wheth
my experfence with Ameriean Fool Brood or whet
to be a question box, If the latter should be the desi
we have present, men of authority to help answer ¥

o speak on
usslon was

In our experiences in handling bees we find
pocially s this true In any of the bee dise
bewes like an old colored aun
existence of the Holy 8

& power.” Es

the discases of

Ly id a noted preacher

sald to him, “Dere

4. W. Bilne, Director, and Mrs. Btine

knows of.” Bo with bee diseanes, some will say my bees are perfectly
healthy, never have had any disease. All I ever had to die either froze
to death or the moth killed them out. These excuses for bres dyilng are
quite familiar to the Inspector. Had the owner of the bees known what
was the matter with them in time he would not only have saved the dis
eased opes but have saved other healthy ones which would turn in and
rob the diseased bees of thelr honey,

One of the best woys of preventing the spread of disease is that at all
times as far as possible keep all colonies from the tendency to rob. I be
lieve the feeding of bees outside and away from the hives should be
avoided. 1 was in one locality last spring where a man had lost all his bees
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with American Foul Brood, exeopt two colonles, and had placed his empty
hives taining the Ak d honey outside or above his bes shed, as ho
sald, “so the boes would clean out the honey easier” You can imagine
something of the conditions In that locality. Every colony of bees for miles
around was diseased. I believe the beekeepers can help themselves it they
will by showing the danger of exposing honey eontaincrs B0 bees may
reach them. For we never know where a drop or so of diseased honey is
golng to be exposed,

I believe another good way of preventing discase might be In introdue
ing queens, by taking away the attendant bees from the cages befcre in-
troducing the queen. I believe the introduction of the queen might also
be safer in dolng this, for the yueen would be the only stranger among
strangers and there would not be as much antagonism to the queen as
though she lind ten or twenty attendants,

There is no sure way of telling whether a colony has disease by oulside
observation except when the discase is in an advanced stage when you can
plainly smell it at the eatrance of the hive.

Truly the old saying 1= a good one to observe with bea diseases, “An
ounce of prevention is worth n pound of cure™

While waiting for the adjustment of the lantern for an (llustrated lec-
ture, Mr. Dadant was called upon to tell something of his recent visit to
Quebec. He spoke as follows:

TRIP THROUGH QUEBEC.
BY €. P. BADANT,

We recelved an invitation from the Quebec Beekeepers Associstion,
which is composed mostly of French Canadinns, 'We left home on the 24
of November and returned on the 16th. This gave us but a short trip, so
we had time to visit only four or five of the leading apiarists. We learned a
number of interesting things, but d4id not secure much practical Informs-
tion. Here are some of the interesting things.

When we artived 1o the Clly of Québec, we called one of the leading
bowk % on tho teleph He came with his auto and took us to visit
several other beekeepers. 1 found that in many places they use a much
mhlnthlnlllnmmmhﬂnﬁnlul States, some of their
hlves containing twelve and thirt

hummmmu-mmmmmum-m
20th of June and closing by the first of August. The Ttalian bees do not
prove very satisfactory beemuse of this short senson and the coolness of
the mornings and evenings. These bees are accustomed to rise early and
retire late, in & sunny climate, and to breed too late in the season. As
#00n s the sun begins to warm up they breed plentifully and many bess
get lost by being out too early In the day or too late at night. By the first
of August, when the crop is over, the common bees prepare for winter,
while the Itallans continue thelr breeding, using up their honey, so that
they bave to be fed for winter, while the other bees have enough, But
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this was not the case all through the Provinee In Western Quebeo, the
season Is longer, there are two crops of honey, owlng to the warmer oli-
mate, and the Itallan bees thrive as they do in the United States The
same may be sald of the Provinee of Ontario. where the climate is similar
to that of Soothern Michignn. They have also ascertained that the Ttalian
bees overcome Europeny Foul Broed much more readily than the common
black bees. 1 heard numerous statements of having done away with this

disease by the Introduction of Ttallan queens.

As a matter of course, they winter their bees almost Invariably In the
cellar. The few cellars which [ saw were very shallow and 1 remarked
that they would be subject to great changes.of tempernture and would be
too cold in winter. Bul when they told me that the snow usually covers the
ground to the depth of five or six feet, 1 could understand that the changes
of the outside temperature would have but litte effect on the temperature
of the eellars. One of tho apiarists told me that be had kept his bees 186
days In the cellar one winter and that they came oul In good shape In the
#pring. He stated that the temperature of his cellar kept regularly at 49
degrees, but when 1 visited it. the thermometer reglstered only 45 de-
grees which Is o satisfactory degree for the wintering of bees. They plle
the hives in the cellar four or five tlers high, much as we do. Some had
their bees already In the cellar, but most of them were just preparing to
take them in. They take them out st the Wooming of the soft maple In
spring.

In Western Quebec, they harvest large crops of honey, One record given
at the meeting, from a man of St Hyaeluthe, which was vouched for by
several nelghbors of his, alse p .+ was §221 ds from 15
or about 4156 pounds per colony of extracted honey. He had 12 frames
Langstroth hives, with supers of the same dimenslon. In that locality,
the bees get their first crop from white and sweet clover and their second
erop from buckwheat. According to the reports in the hands of the sec
retary, Mr. Comire, the average of the crop for the eniire Provinee was
nboat 70 pounds per colony.

As 1 am a frmly convineed supporter of large hives, | was glad to see
that, even In that country with short summers, the best crops were har
vested from the large hives

The beekeopers of the western part of Quebec are practically n unit In
praising the ltalisn bees, The beckeepers are encournged to buy Itallan
queens, for the Province has appropriated the sum of $600 to pay halt of
the cost for the aplarlsts who wish to Lry them. The only diffieulty is
that this amount is Insufficlent to supply s many queens as have been
desired. The Provisce has already pussed a law forbldding the use of
poisonous spraye on frult bloon. They have also passed n law compelling
the beekeoper who keeps lils aplary within 70 fect of nelghbors' homes
o bufld an elght foot tight board fence between the hives and the nelghbor's
yard. They say that this |s an advantage because when they have com-
plied with the law, if anything happens, they cannot be held responsible.

The homes are usually very close together and the villages are strung
along n roadside. The lands were granted in long narrow strips, only
180 feot wide, which extend back several miles. This was for the better
protection, In the old days, against the Indians, who were not destroyed
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s In Anglo-Saxon eountries, but wore slowly eivillzed. There are still
Indian villages in close proximity, and [ was shown a seitlement of
Abenakis who have become so mixed with the whites as to be almost In-
distingnisnhable,

The Freneh Cauadians of Quebec have “retalned their identity, their

language and thelr religlon, in spite of the eforts to assimilate them with
the more numerous Anglo-Saxons. They bhave fine, neat homes, they are
thrifty and prolific. It Is sald ithat the French population of Quebse
doubles every 20 years and the Province would soon be overstocked If
thelr young people did not emigrate towards the Great West

HONEY PLANTE OF IOWA.
- WY Lo 1L PAMMEL, AMES,

Through the kindness of your secrolary, Mr. 5. W. Snyder, I have been
Invited to prepare a paper on the honey plants of Iowa. | am glad to ap
pear before you, because the lowa State College wants your co-operation
in the study of the honey plants of lowa. In a little leaflet Issued this
summer by the HBotanieal Section, “Information Regarding the Honey
Plants of lowa," the following siatement was made:

“Mr. Frank €. Pellett, the Siate Inspector of Aplaries, estimates the
honey production in lowa at ten to twelve milllon pounds annually. He
estimates, moreover, that the bees could gather $5,000,000 worth more of
honey that now goes to waste, h

Aside frum honey production, bees and other insects are of great im-
portance in the poliination of fowers. Without these insects, in many
cases, soed and froit will not form. They are, therefore, of incatimable
valuo to the frult and agricultural interests of the state. It has secemed
wise to undertake an exhaustive study of the problem from many different
angles. Professor C. F, Curtles, Director of the lowa Agricultural Ex-
periment Statlon, has authorized the undertaking of a study of this prob-
lem. It will take thme to do this work properly, since a grost many ques
tions are Involved, In this work the Botanleal Sectlon will have coopera-
tion on frult blossoms and legnminous forage plants (alfalfs, etc.) by Dr.
J. N. Martin. Prof. L. A. Kenoyer and a number of nssisants will, during
this and succoeding sensons, work on the problems of honey plants, ine
seets, neclar secretion. ote. and the beekeepers are Invited to co-operate
with us by filling out the blanks on this sheet and Indicating as fully as
possible thelr experience with honey plants.

It §s especinlly desirable to obtaln specimens of honey plants, We
would appreciate your sending these specimens to us with notes on thelr
abundance and thelr value for honey purposes.

Yours truly,
(Blgned) L. H, PAMMEL,
» 4 t, lowa Experiment Station.
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May 1 fuvite your attention to this leaflet nand apk each of you Lo take
ilis homie and look over the questions, answer them and return o me. 10
will enable us to carry on the investigation more intelligently.

The list of plants enwmerated in this pamphlet gives  the  more -
portant honey plants It is not, however, eomplete, Some of the plants
mentioned In this list are not generally distributed in the state. One

Fle. 1.

Common Wind Flower (Anemone wemorosa), One of the early spring bloom-
ing panie visited by bees.  (Chariofte M. King.)

plant may be a good honey plant in one part of the state and pot in an-
other, A plant may yield an abundance of nectar al one time and mnot at
all at other times. During a visit In southeastern lowa the past sum-
mer, | found bees abundant on the yellow, or golden Spanish needle
(Bidens aurea) in the vicinity of Centerville This was after a rain. A
day later, the same plant wns found in abundance near K the
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ralns hero had oconrred In abundance o few days previous. The day was
bright and elear and in spito of the fact that an abundance of the plant
ocourred in the vielnity of an apiary, no bhees, or very fow, wors found on
this specien. Every beckeopor las made slmilar observations. Prof.
Kenoyer tells mo thut although buekwheat was in blossom abundantly in
southeastern Kansas until frost, very fow honey bees were working on thls
plant. Some plants have their maximum secretion for honey In the

mmm_m {Tw% ¥ Vikited by beew. Gather soms honey from
moralng.  Mr, Munger and Prof. Kenoyer found honey beos working on
buckwheat only in the merning untfl 10:00 a. m. During the lstter part
of September, 1 found that the same was still true. Boes were sbundant
up to 10:00 a. m. or a little later. None were observed at 11:00 a. m. or
12:00 m., or In the sfternoon. -

The amount of nectar secreted varies in the different 5.* Thas
Mr. Dadi lons the coplus fon of nectar in the African
Protea mellifera.f 1t is said to be o abundant that the natives gather
the nectar by dipping It 'rom the Slowers with spoons. The writer and

Wummmaumhmnmm.

e
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Mixs Beach, In s paper on the pollination of cucurbits, made this state-
ment with refor to the nectar in the fower of the common sguash
(Cucurbite marima): "In some pistillate fowers covered with bags, it
(mectar) wans found outside the nectary. In one or lwo cases a halt
teaspoonful of sweel nectar might easily have been obtained.

Fig 1

Cultlvated Strawberry. Vislted by bees and poliinsted by them.  (Chariotte
AL Kmng. )

The amount of molsture fn the soll, and the humidity of the atmos-
phere glves us In & measure the amount of nectar secreted by the plant,
We hope to determine some of these polnts In our investigation. Prof,
L. A. Kenoyer during the past summer has been investigating this prob-
lem, and we hope to get at some of the Interesting facts before another
soason s over. In this connection my attention has been called by Mr.

Fig, 5.
Wi Plum (Prass s ). Chiefly polliiited by honcy beex. Boes
gather much hooey frum Howers.  (Chariotio _lth’;.)
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Pellett to an Intoresting article on the secretlon of nectar fn flowers
by F. W. Sladen.t For lnstance, lie calls attention to an Interesting
feature in nectar seeretion, by Arabis alping. which blooms in England
in April and May. Durlog the first half of lts flowering period it is
visited abundantly by honcy bees bul not later. In the case of golden-
rods at Ottawa, he found durlng the first two weeks of flowering, hardly a
bee was seen on them, It was dry, but during the third week of bloom-
ing there had been no change in the weather, that Is there had beexn no
rain, the goldenrod was In fall bloom and the earllest flowers had with-
ered, bees were working abundantly. It seems to me that there is here
an Interesting problem for us 10 work oul.

Fig. 6.

‘m-,.{.. (sr.mr!..- u\'-,:e.-m &rd’cl mifuﬂl. Il{-lnltd to catnlp. Cainig |s a most
exeellent honey plant ‘reeping Charlle is not vislted as uently.
Medical Botany of North Amerioa.) i e

I may here allude to another Interesting matter concerning the gath-
ering of honey by bees and the visits of honey bees to different flowers.
First, there Is the matter of promiscious ¥isiting of different species of
plants. Some years ago, while 1 was studying the pollination of elever,
I found growing together in one small area, the common red elover,
white clover, Partridge pea, Horsemint. [ carefully observed bumble
bees and honey bees. | found that a bee would visit only a single species
ol'm&mhm,budidmuanhn(wnlhtwhludburh
the Partridge pea.  The bumblebes did not go from the red clover to
the H This confl the its that bave usually been published

iBeekeepers Review 231 418, Nov, 1914,
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on this point. A second point 1 wish to refer to is this. When there is

a scarcity of honey, boes visit fowers that ordinarily are not visited by
them. When the flow of nectar in the white clover is abundant, becs

Fig. 7.

Mint (Momarda fstulosa), Pollinoted by laor n
Iu}lxlo:r:;u Il’!"lw(fur honey bees Lo gel nectar. Mr. Brown st the Bee Keepers
conventlon st Ames, stated bees gather honey from this plant

le been  The coralla

will not go to red clover, but when nectar and pollen are scarce, honey
bees are frequently found on red clover. Do honey bees get nectar from
the red clover? 1 potlee the statement made fn Langstroth's Hive and

Fig. s

&
i
|
i
:
!

ow Herb weed { Epilobi =
.nx:. mumnhumismm-mGoumm.m.
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Honey Bee, thai “unfortunately its corollas are usually too deep for the
tongue of our bees. Yet sometimes in summer, they ean reach the
nectar, either because Its corollas are shortened on account of dryness
or becanse they are more coplously filled.” Some years ago, | made this
statement In my Ecology, that honey bees frequently pollinated red
clover because they [requently collect pollen. The tongue is not long
enough to reach the nectar, In some cases the nectar Is taken through
perforations. Y

A few years ago | had u large number of measurements made of the
length of the staminal tube. Miss Mildred Walls found by measurement,

. Fig. 9

Phacelia (Phocelia serica), !
P e v, This plant Is visited by bees.  In the Rocky

thut out of 493 Nowers, the mean length was 3513 In. snd that the
length of the tube varied between 3082 In. to 4018 In. The flower be-
cause of the pleasant odor nnd large amount of nectar are attractive to
Insects, The nectar is concealed in the base of the staminal tube, which is
formed by the fusion of the nine lower filaments and attached to the
claws of the petals. The upper free stamen lies on gue side so that the
opening of the staminal tube permits the insect to get the nectar. In
order to reach the nectar, the honey bee must have n tongue from 3543
to 3937 inches In length to get the nectar.

have for several years closely observed honey bees and red clover,
these observations I am still inclined to the opinion, earlier
expressed, that honey bees do mot get nectar from the flowers of the
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red clover, notwithstanding the statem made by several correspond-
ents in recent numbers of the American Heo Journal, and the opinion
of many beckeepers in lowa Third, 1 want to especially exonerate the
honey bee from the perforation of flowers and the injury of frults. Some
years ago 1 published a monograph on the Pollination of Phlomis tuberosa

Fig. 10.

Mint (Mentha piperita). Bees frequently visit (his mint

and the Perforation of Flowers. The concluslon reached was that our
flowers are not perforated by honey bees§ This is slightly at variance
with a few recorded observations by Hermann Mueller, who found that
the honey bee perforated the flowers of Erica Tetralix and Nepela

Fig. 11.

Blue Weed (Kehiwm vnigore). Many of the borages are good honey plants.
(Selby Ohlo Axrl Exp. Sta)

$Trane. 8L Louls Aead Sel. G:).
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The fourth point | desire to make |5 this. Let us plant more honey
plants. A few friends of mine have Intely been discussing the desie
ability of reduclng the width of the lowa roads, Another friend, Sens
tor Larrabos,

s boon advocating the planting of the highways with
useful fornge plants to make the highways useful. [ belleve this is a
very senslble proposition. 1t would bring in several million dollars an-

nually to the farmers of lown. The beekeepers of lowa should encourage

Senator Larrabee and advooate the sowing of such plants as the alsike
clover, which ls & most excellent honey plant and a most useful forags

l!anm! Vear, an enlarged (lower, Hp, sopals: g : antler of slamenn

pelals: o,
a, wilgma; o, sk winre nectar s mrnd. av, oviey.  (Waite,
i &8 I'.Illpt of Agrl )

plant. There are many places on our highways that cannot be reclaimed
for meadow purposes. ] refer to the alopes of bhills and banks. These
should not be left bare, but can be planted with trees nnd shrubs useful
for the beekeepers and at the same time furnish an excellent honey
crop. In many places in lown, such places can be planted with the wild
crab, a splendid honey plant. The Russian O which bl later
than the wild crab, and in many places the basswood would be a most suit-
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able plant. Thoen there Is the Vitex. A host of other ornamental honey
shrubs and small troes should bo planted with reference to their bloom-
ing meason, =0 #s 0 Rive continuwous bee forage. Such planting would
be a delight to those who use onr highways, besides furnishing a large
amount of honey

Fig. 13.

Doghane (Apoeyium). Poes were  ab | on  the dogh the pasi
wummer, (17, B Dept. Awrl.)

Fig. 14

llnnlm Honey Tlant (Berephuleria wodosin). Flowers in different stages,
the mﬁm 3, male stage; u, calyy; b, corella; o, stamens; f, stigma.
le ]
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HONEY PLANTS,

Bhould 1 give you a list of all the honey plants in lowa, | would go
beyond the limits of a paper desirable at a meeting of this kind.

1 want to call your attention to a few of our most important plants,
Of the early blooming plants, the willows are the most important. Thers
are several specles widely distributed in the state. The almond leaved

Fig. 15.

Bnveseweed (Helenlum «ulnmnllL Hees thor lant.
It s however bitter, (1), 82 Dept. of mlﬁn.) ol L

willow, (Salisr amypdaloides), the Black willow (aliz migra), the pussy
willow ( Badr cordata), These i ish an abund of nectar
and pollen. The pussy willow I8 the earller of the ‘hloomln.: willows,
The soft maple (Acer saccharinum), now cultivated everywhore In the
state, ls one of the best of the early blooming plants for nectar. The
hard maple (Acer nigrun) also furnishes an abundance of neetar, but
it blooms much later. The dandellon (T ficinale) ix one of the
early and late nectar producing plants. 1 saw homey bees visiting it
on the 30th of October 1914, In May, or the latter part of April, the
apple, plum, and cherry furnish an abundance of honey, Then come
the raspbérry and blackberry and with them the white clover followed
by the alsike clover, and soon’ the white sweet clover, which In lowa is
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the best of all the honey plants. Though It be ever so dry It furnishes a
good supply of honey durlng the entire blooming season, till nipped by
the froet. The yellow sweot clover Is also a good honey plant, though
not as good as the white flowered specles. The basswood is one of
the best of our honey plants, though its season s short. The tree might
very profitably be planted as a shade tree more than it is, There s no

Fig. 186,

flan Ciok d (Balid

« ). Pollinated by bees and in some
plices furnishes honey. (lowa Agrl. Exp. Station.)

better shade tree. Simpson honey plant, though a homely weed Is an
excellent honey plaat. The Motherwort (Leonurus Cardloca) and catnip
are most exeellent homey plants, though both are rather troublesome
weeds. The Persicoaria, Pennsylvanian smartweed or Heartsease, Is a
most excellent honey plant. Buckwheat in its season Is a splendid honey
plant, although the honey is dark in color. Omne of our very common
pasture weeds the Vervaln (Verbema stricta) is one of the best of the
dry season honey plants, The honey Is of good quality, Of the com-

i I have tioned the dandell We should alse mention com-
mm Boneset (Eupatorium ageratoides), Spanish Needlo (Bidens ourea),
perhaps the best of all of our posi is ¢ in Southern lowa.

Those of northern lowa (B, cermwua) in sloughs, and the purple bone
set of similar places are excellent. I do not think that our goldenrod
and asters furnish as much honey as some people belleve but this year
in places they furnished some. Snowberry (Symphoricarpos occidentalis)
and Buckbrush (Symphoricarpos orbiculatus) furnish much honey of
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good quality. The former is common In western Jown and the latier in

western and south Town. Bitter honey is obtalned from the sneezs

weed (Helenium owtumnale), The Snow on the mountnin furnishes mn
acrid, polsonous honey

Yarrow {drhillea wmillefo r and P
different stages and views : pollen out
o, the flve anthers surrounding A, i, o ;

r, pollen on bhrush hales papiila
t, sUigmatic paplilee, the pollen

Clary ; oy
& gperminale he

DISCUBSION AFTER DR. PAMMEL'S PAPER.

Mrs. Miller: Is the Black-Eyed Susan a good honey plant?

Dr, Pammel: It Is not 80 good #s the Crownbeard or Golden (low,
B Mr. Beckhart: How is the Ratile Weed—sensitive plant—Partridge

.

Dr. Pammel: It Is a good honey plant

Mr. Brown: Is Motherwort a good plant?

Dr. Pammel: It secretes plenty of mectar but not of good quality.

Mr. Snyder: How about the Russian Ollve?

Dr. Pammel: The Russian Olive Is very good, and its extremely rapld
growth should rec 1 it to beckeeppers,

Mr. Pellett: Buckwheat is overestimated ns a honey plant, under Towa
conditions.

Mr. Brown: In my district | bave observed that the honey produced
from buckwheat is much the same as that produced from Heartsease.
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THE VALUE OF BEES IN HORTICULTURE
EY Lk, BURTON N, GATES
Associate Professor of Deekeeplng, Massachusetts Agricoltural College,
Ambherst.
Tue Bex's Bemvice 1y Gazoex axp Omon ann

This field of the blology of bees and plants or the relations of honey
bees to | ulture I8 a vast one, somewhat treacherous and intricate,
While it has been wo i for years and while there ls a vast accamu-
lation of information econcerning the method by which the various plants
are pollinated, yet today there Is ¢ erable dispute as to the actual
need of honey bees or even other insects In setting some of our more im-
portant froits and vegetables, As Dr. Pammel sald In his lecture last

Dr. B N. Gates

evening, there is a recent attempt today to remove Lhe poetry from our
bellef in cross-pollination, to show that apples for Instance, are capable
of pelf-pollination, thereby dispensing with the need of bee service,
With & full realization of this nnoertainty concerning our present knowl-
edge of the value and need of bees, In every horticaltural pursuit, I am
inclined to belleve that for years (o come Lhe old assumption that bees,
to a greater or less extent, are of service in procuring our crops of frults
and vegetables, will be retained. From this standpoint, therefors, and
with it fully in mind that every future discovery may contradict our
present ideas, [ take up my subject
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It is generally believed that bees pollinate the greatest number of
fowers of any lnsect. Generally speaking. oo, every hortlealturist is
indebted to their Inestimable service and while this has been but par
tially realized for years snd decades, it {s relatively recent that the
horticulturist has made any active offort to rotain bee serviee, therehy
insuring a crop. Today he is more awake to the situation and ready to
reallze that the honey bee s an agent of service which will better enable
him to meet that ilmportant, keen competition.

The bee's service to the hortlculturist may be briefly stated as the
result of her effort to secure either nectar or pollen (which Is the male
elemont of the flower). In her search for nectar or pollen, this is trans.
planted from the anther te the stlgma (which Is female), effecting pol
Hnation, resulting, If the clements are correct in fertlllul.!an Many
flowers, it has been showr, repeatedly require for satisfh y fertiliza.
tion, cross-pollination, producing a better, larker, more fully developed
and rounded, oftentimes mere highly colored fragrant, lusclous fruit. Dr.
Pammel well explained, last svening, some of the many intrieate mechan.
Isms by which pollinati {8 ar ished and which have been de
seribed by many bolanists, among whom are Darwin and Miller,

THE CLASSES UF BEFE WIHICH SERVE IN THE ORCTIARD AND GARDEN.

In considering the relationship of bees to hortleulture it swhould be re
membered that there are two general classes of bees, roughly grouped as
the solitary and the colmial, or social bees, The solitary bees live
isolated and singly and ar: not always numerous. The other group, the
social bees, comprise & of genera or sp and may be roughly

ified by tho humble bee and our honey bee. Any and all
of these bees, including ths honey bee, may be wild  In |ts larger sense,
wild bees should Include all the various kinds, both soclal and solitary,
They may often bo on the of pear, apple and the
flowers of many other fruits. Considering the vast number of these wild
insects it so happens in well cultivated localities, that the honey bee
outnumbers the other will forms, These honay bees may, ms Just inti
mated, not come from aplaries under the control of some beckeeper but
may come from the woods If it were possible to calculale the value de-
rived from the pollination by honey bees alone, these returns would with-
oul doubt, far excend the total Income to be derived through the produce
of honey, bees and wax. Thus, as has already been said, the honey bee
18 of Inestimable value to the orchardist or hortleulturist, bealdes being
o source of to the beekeeper. Thus the honey bee serves in a
double capacity; she I8 a source of double Incomes

It may be well to mertion st this time some of the more common
fruits and vegetables which are essentially in need of the activities of
the honey bee. The lst might be made much longer than that which I
wil glve, yet it In generily estimated that honey bees are Important
in the setting of the apple, pear, plum, quince, peach, ruspberry, black-
berry, strawberry (to some extent and according to locality), the mul-
berry, pea, m«mnmmm.mmmm
nnhny The : Uy is not d dent upon the serviee
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of bees, yet in greenhouses for tomato culture, bees have lLieen seen Lo
work the flowers, apparcatly for pollen. 1t should also be borne in mind
ihat season, locality asd cllmatic conditions are tremendous factors in
the activities of bees on these and other plants. For llastration, the
strawberry may be clted. The writer has seen in some loealities, large
nreas of strawberries devold of bees, while elgewhere the honey bee was
active. This Is repeatedly observed with other plants and in different
localities aud seasons,
IN CRANEERSY CULTURE

The value of the hosey bee In eranberry cultivation has but recently
been vecognlzed, The eranberry Industry of huselts for
i% worth botween one milllon and a million and a half dollars anmully
It has been observed that In certain years, certain parts of cranberry
bogs fail. Dr. Fraoklin, at the experimental bog in Massachusetts, has
carried out experiments, the detalls of which show that bees ure of
gorvice and explaln that tho fallure of bogs or parts of bogs may be at.
iributed to the inabilily or lack of bees to work the blossoms while the
vines are in bloom. Ti bas been shown, too, that the inability of bees to
visit these bogs was due to climatic conditions, the provalence of winds
or coldness |n that part of the bog. With the large number of blossoms
which are produced on cranberry vines, it was also established that bees
maintained purposely for thelr service in poll jon wore an
lo eranberry growsrs who are now malntaining aplaries in proportion
to the size of their bogs. It cannot definitely be stated how many col
onles are necessary to & certaln mrea; this will depend upon conditlons.
1t may be suggested, however, that ene colony to the acre of bog is none
100 many been.

IN CUCTMEER GROWING.

The cucumber has been mentloned. Tn Massachusetts In recent yoars,
cucumber growing under glass has developed. Originally the g
“fertilized the plants by hand, a most laborious process. Bees were
later introduced and found to be indispensable, especlally in the larger
commercial houses. One grower, for instance, has forty acres under
glangs, Taklng the Industry in M as a whole, it requires be-
twoen m and thraa thousand colonles of bees annually to serve in the

These colonies are largely reduced by the ex.
tremely nmvmhte conditions of greenhouss life, so that eucumber-
growing-under-glass demands that the beekeepers raise bees purposely
for greenhouses. The larger commerclal cucumber growers, too, have
united In cortaln localities and maintain o cireuit beekeeper whose duty
It I8 to care for the bees of the greenhouses.

IN VARIOUS FRUIT ORCTLARDS.

1t might be well to take up some of the other special horticultural
pursults and show how bees nre utilized in these, yet u general state-
ment may kerve. Frult orchards, that is, the orchards of larger fruits,
are much the same the country over. Within recent years, incorporated
_or large truit growicg companies have sprung up. With these has come
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more Keen competition. Ax a natural consequence In order to avold the
faflure or partinl fallure of o erop aplaries have have been maintained
for the orchards and within the last two or three years apple growers,
particularly in the West, have definitely declded to mafntain bees, dis
regarding the honey production factor. In connection with the apple
industry of the West 1 shall show you in the slides an almond orchard
in Californin where bees ure maintained purposely to set the almonds:
#0 with the pears and lesser fruits. Peaches, however, are apparently
not fully dependent upon bee service.

With this general sarvey of the situation 1 wish now to turn to a
more particolar examinatlon of the reguirement of bees for hortieultural
service.

In nature, especially wild nature, it Is well known that the prevalence
of life, either of plunt or animal, is subject to fluctuation due to fa-
vorable or unfavorable environmental conditions. For instance, in a Jo
cality this year there may be a pest of mosquitoes or house flies; next
year in the same locality the flles may be scarce and the mosquito more
abundant or vice verde. So It 4 with the game birds, the fsh, weods
and whatnot. They are plentiful or searce from tlme to time and ae
cording to season or environmental conditions. 1t may be, therefore, ex-

d as a fund tal blological law, that the prevalence of all life,
including bees, is subject to fluctuation. Bees have their periods of
UPS AND DOWNS, numerousness and searity, When conditions are
favorable they rise to the crest of prosperity and prevalence; whes un
favorable conditions set In, as for lastance s disease appears Ir the
locality, they b greatly reduced and Hard winters may
depreciate bees, so that within the short space of n year thelr prevalence
may have fluctuated from the crest of prevalency to a dopressed fro
quency; thus when most needod by the horticulturist as pollen berers
wthu-mmulm 'I“hhblohclnlhvmhll-
lustrated by a graphle or hypoth ! eurve of or
:‘::‘n ropeatedly glven thin at conventlons and show it to you st this

mmum.mmuwu- fon to be 1
How s the gr a lack or i
of pollen bmm? Thm umuu to me but one answer: KEEP m
By this means alone it would seem podblawmhnl or provide for
ample pollination. Gr plow, eulty fortilize, they
plant thelr trees, disbud, scrape, spray, muwmmw
practices of our best agricultural and hortiealtural experts; but, in many
mtlunmutlmlu or no avill If bees are absenl. By maln.

in to the size of the orchard or farm, de
pendency nupon wild bees or bees from a nelghboring aplary s largely
or wholly eliminuted. | bave often mald IT IS FAR SAFER TO FLOOD
AN APPLE ORCHARD FOR INSTANCE, WITH BEEBS DURING
THE BLOOMING PERIOD THAN TO CHANCE THEIR SCARCITY.
mmmmumuumumwmup
lmﬂouwﬂloﬂnm“wwm Maoreover, It should

*

T
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not be forgotten that weather conditions during fruit bloom often pro-
hiblL the frec fight of bees a mile or two ueross conntry. Numberless
obseryations are on record of orchards having been suceessfully fortilized
where bees had less than a mile to fly, while more distant orchamls, the
same year, bore smaller or no crops. Thus, to put it mildly, an aplary
in or adjacent to an orchard will save great fallure,

A S1LBO0LO0 cror tUE 1O NREs

I have in mind a specific ipstance reported by one of our agricultural
oxporiment stations. I[n one of the western states there are two com-
parable apple orchards of about equal acreage, of similar location and
age, each in a “pocket” In the foothills of an admirable frult land,
both well druined and protected from frost. One orchard bore heavily
for successive years; In the other there was no crop, although the trees
blossomed heavily each spring. In despair of financial riin, the owner
ealled the assistance of n State Experiment Station. A pomologist and
entomologist was senl, who examined critically all the conditions in
each of the orcharde He was about to return without solving the prob
lem of failure, when the question arose, were there ever bees malntalned
to set this orchard which has frulted? It was assertod, however, that
neither orchard had ever had bees, However, the problem was not given
up and the ground was agaln gone over. As the experiment station man
wis about to leave without finding any apparent reason for failure, he
chanced to sen a stream of bees coming In one of the orchards from
underneath a plle of &wale. Further Investigation revealed o fallen
log, sunken in the damp land, sheltering a large colony of bees, It is
neodiess to say in which orchard the log was Tmmediately boes were
secured for the falling orchard; the owner then netled §3800 on his

crop.
It has not been my purpose lo glve vou many detalls. To do this 1
might have to write a book and by the time It was written, [ might
doubtless find that new Investigations had rovealed new results. This
1s n perlod of discovery and change, but 1 hope my attempted blologleal
fundamentals will hold. For first, cross would socm
to be the usual policy In nature, resulting as | have sald, among other
things, in greater strength, vigor and beauty. Second, that all life is
bject to a fi of f lon. Th #, It is not desirable in
frult or vegelable growing, to depend upon the services of bees over
which you have no control, but rather tn maintain controlled aplaries
especially for elther horticalturn) or market gardening, polllnating
Third, these two biological principles are further substantiated
d applied by the practical grower, who s more and more depondent
upon bees In his field to meet important competition. There is, there

fore, & good reason for keeping more bees Il you wish more frult.
these generzl romarks. It (s my purpose to turn (o the lantern

4

slides and show you some of the results of the utilization of bees In this
horticultural work. Therewith, I would show you other siides, of the
aplcultural work In Massachusetis, something of the nataral history of

and as a general Interest feature. a few of the prominent
country. !




M STATE BEE INSPECTOR

BEES AS A NUISANCE,
J, D. Gustmix, Kaxsas Crry, Mo,

Increasing population, grénler dissemination of knowledge, and the
development and specialization of industries, pursuits, and occupations
combine to add constantly to the complexity of the relations of indivi-
duals, and to call, from time to time, for the readjustment of the af-
fairs of men to meet changed and ehanging conditions. In no otler
branch of the law Is the Ingenuity of the courta more heavily taxed in
this manner than in the subject of nulsances, where, from the very na-
ture of the subject, Airst principles, rather than specific legislative en-
actment, must always exert a controlling influence. The Inwmaking
power may, as occasion seems to require, declare that particular objects,
actions, omissions, etc., shall be nuisances, esither with or without re-
gard to attending conditions or eireumstances, but the application of
such statutes ig necessarily so limited that the general law of the sub-
Ject {8 not affected.

1t therefore follows that courts still deal with nufsances largely from
the principles of the common law and it is a matter of serlous doubt
whether, in any instance, specifie legislative action can he proven to
have any substantial value as an addition to the law of the subject. A
nulsance at common law is that class of wrongs that arise from unraa-
sonable, unwarrantable, or unlawful use by a person of his own prop-
erty, real or personal, or from his own tmnrnp}eri !ndetca‘nt r.;r I:I{m:wm‘

n obstruction of or injury to a right of an-
::I::?.u ;lr c:rn?;: tp:glrltfl;ﬁa; producing such material annoyance, [ncon-
venienee, discomfort, or hurt that the law will presume a econsequent
damage.

Text writers and legislative enactments state many variations of the
foregoing comprehensive definition from Mr. Wood's treatise on nulsances,
but there is no substantial disagreement as to what constitutes a nuls-
ance. Another definition, stated broadly as a general proposition, ie
that every enjoyment by one of his own property which violates in an
easential degree the rights of another is & nul and this tial
violation of a right is the true test of a nuisance, for it is not every asa
of his property by one which works injury to the property of another
that constilutes a nuisance, Injury and damage are essential elements
of n nulsance, but they may both exist as & result of an act or thing
which is not & nnisance, because no right is violated. On the other
hand, the pecunlary injury may be Inslgnificent and the act or thlng.
causing them be such an invasion of the rights of another, or of the pab-
e, as to constitute a nulsance for which an action for damages or for
abatement will e,

Nulsances are classified by the law as public and private, and there is
no authority for @ third class called “mixed” nulsances, A nuisanes is
public where It affects the rights of individuals us u part of the pablle,
or the common rights of all the community alike; a private nuisanca is
one affecting a single Individual, or individuals of a particular cliss,
group, or locality In a private right; the third class, referred to as
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mixed nulsances, ara public in thelr nature, but at the same time spe-
cially injurious or detrimental to one or more individuals in particular,
who suffer a different or greéatér hurt than the community In general.

Nuisances ara further divided into nuisances per se, or such as are de-
clared so by the common law or by some statute, without regard to
locality, surroundings, or circumstances, and nuigances per accidens, or
those owing their hurtful consequences to some particular attendant
cireumstances, surrounding, location, or condition, without which they
wounld not be unlawful, There are other’ less important and rather
technical distinctions not necessary to be noticed here. The foregoing
preliminary and very elementary observations of the general law of
nni are ry to a ideration of any subject with reference
to Its existence as a nuisance or otherwise,

It is also a frequent statement of the law, and may be accepted as an-
thoritative, that no Jawful cecupation or business Is a nulsance per se,
excepl it be declared so by some special enactmeni prohibiting certain
things as ohjectionable to particular localities. 8o also the reasonable-
ness of the use of one's property may depend upon Its situation, for
what might be lawful in one locality would prove Intolerable in another.
The use of a bullding in the midst of a c¢ity densely populated for a
storage honse for hirdwaré would nol be abjectionable in the slightest
degree, while the use of the same bullding for the storage of gunpowder
or other high explosives could not be permitted.

The common law, proceeding from fixed principles of universal appli-
cation, and developing from the growth of ecivilization, has, in each
succeeding period. found ready adjustment to new subjects resulting
from the widening dominion of mankind over the creatures and forces
of nature, furnishing a ready remedy for every wrongful encroachment
of one upon the rights of another. In the times of the early law writers
bees were most generally known as they existed In their original state.
Hence they were called—ferae naturge—and classed as wild animals,
A property right, or at least a qualified property right, in them could be
acquired by eapture which, in accord with the general rule concerning
wild animals, existed so long as the captor could hold them in posses-
glon. A distinetion seems always to have been made between the pos-
sesslon of animals ferocious and those of gentler dispositions, and it
was an indictable as a nulsance to permit an animal of known mischiev-
ous disposition to go at large. Rees, however, seem never to have been
regarded as ferocious or as likely to do injury to persons or property,

‘and in the far greater number of instances in which they have been the

subject of judiclal consideration the questions at Issue have concerned
the property interests in them. It s doubtful now, however, if any
court would denominate them as wild animals, in view of the present
general state of de of the industry of honey production and
the numerous instances of State legislation designed to promote and
proteet the breeding and rearing of bees for that purpose. In the one
or two cases deelded In American jurisdietions in which the guestion
has been presented, it has been determined, in accordance with the rule
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above pelerred Lo, that the keeplng of bees, oven in large nambers and
In towns and villages, I8 nol a nulzsanee per s,

But greater lnlerest. perhaps, centers In the guestion of whether or
not bees may be so kept as lo constitute a private nulsance, and also

whether munleipal corporations, ns cities and towns, may restrain or

prohibit thelr presence within the corporate limits. In answering the
first proposition, It must be borne in mind that persons who dwell in
urban communities must of necessity submit to such restrictions upon

their absolute liberties that the dwalling of other persons therein shall
be tolerable.  As It is the unreasonable or unwarrantable use of oze's
premises or property, otherwise lawful, that contributes an essential
element of o nulsance, u first Inguiry in any case would be directed to
this point of rensonableness of the use or occupation, and In determio-
ing this all of the surrounding facts and elrcumstances would enter into
the consideration. The presence of one colony at a given point might
be perfectly consistent with the due observance of the rights of the own-
er of the next jot, while a colony stationed at another point within the
same dist would be s to the law. Again, one colony at &
glven place might pass unnoticed, while a number of colonles at the
same place would be a nuisance. The hablis of the bees, the line of
fight, thelr temper and disposition of the colonies, elther separately or
when collected together In numbers, might all furnlsh matter of more
or less welght In reaching a conclusion. Ho also the character of the
annoyance or injury done to the complainant must be a substantial ele-
ment. In the only reported case involving this question it was charged,
and the court found there was proof, “that during the spring and sum-
mer months the bees so kept'"——140 colonfes on an adjolnlng city lot
and within 100 feet of plaintift’s dwelling—"by defendants greatly in-
torfered with the quiet and proper enjoyment and possession of plain
tif's premises, driving him, his servanits and guests from his garden
and grounds, and stinging them, Interfered with the enjoyment of his
home, and with his family while enguged in the performance of their
domestic duties, soiling articles of clothing when exposed on his prem-
ises, and made his dwelling and premises unfit for habitation.” These
facts were held Lo constitute & nulsance, against which the plaintiff was
entitled to injunction and- inal d These facts just recited,
however, probably present an extreme case, the Immediste proximity of
80 many colonles being. no doubt, p Ive ovid that the ¥

ance suffered by the plaintif was due to the defendant's use of his
promises, Greater difficulty would bo experienced In reaching such &
concluslon if there were no colonies stationed in the Immediate vicinity,
A thing entirely possible under the common bellef that the Insects go
conalderable distances for thelr stores,

8o It may be sald of bees, as of other property, that no hard and fast
rule can be lald down by whieh to determine In advance whother the
presence of bees In any given numbers or at any glven point will amount
to a nulsance. But, not being a pulsance of themalves, as a matter of
law, and absent also any general State enactment declaring them to be
such, boes will not, under any cireumstances be presumed to be a nuls-

e
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anee, bul the matter wil] rest in the proof adiduced, with the burden
upon the party alleging the affirmative But they may, upon proof of
partleular facts showing all the elemenis necessary to the existence of
a nuisance, he condemned as such, either of a private or public charnc-
ter, as the nature of the Injury might decide.

Predicated upon the theory advanced In the beginning that courts
would now, If the matter were called in question, decide that bees are
domestic animals, and it having already become s matter of legisiative
recognition that they are subject to communicable diseases, a question
arlses ns to the liability of the koeper of diseased bees, At eommon
law it was an Indictable offense, which has been reenacted by statute in
mont of the states, to take & domestic animal sufferings from a com-
munleable disease into a public place or te turn It into the highway so
that the disease might be communicated to the animals of other per-
song. It could hardly be sald to be less eulpable to knowingly keep dis-
eased bees, which, by their nature may not be restrained or confined, to
spread disease to the aplaries of other owners, If 1o turn & horse with
glanders or a sheep with footrot Into the highway Is a public nusisnce,
on the same reasoning to turn bees at large to carry communicable dis-
cases pecullar to them to other boes ought to be an offense of the same
grade,

The power of & municipal corporation, as a town or village, to restrain
or prohibit within its limits the keeping of bees, or to denounce them
a8 A nuisance, is commonly reported ns & fruitful source of vexation to
keepers of bees, but one case only I reported as involving a Judieia] de-
termination of that particular point Ang here, too, a few prellminary
observations will be necessary o proper understanding of this phase of
the nulsunce laws. Citles, towns, and villages, as municipal corpora-
tlons or public bodles, receive thelr DoOwera by express grant from the
leginlative authority of the State, and with the exception of some un-
tnumerated powers without which the corporate body could not exer-
chno Its essential functions ss such, their powers are limited to those ex-
proesaly named In the grant., This grant of power is usually contained
in the general laws of the State governing clties, towns, and villages,
and is called the charter power, the law or statute liself being usually
known as the charter. Keeping these facts in mind will ajd the unpro-
fessional man in understanding the terms to be encountered in an ex-
amination of local laws in regard to the power of a municipal corpora-
tion to legialate upon this subject.

Every state has its own pecullar policy toward these municipal carpor-
ations, and no two are exuctly the same. They all, however, follow the
mme general plan, with variations influenced by local conditions, As
the power of the state legislature is [imited that its acts must be con-
slstent with the constitution, so the power of a munieipal corporation
to make by-laws, as Its ordinances or ennetmonts are commonly known,
must be in harmony with its charter, with this further distinetion, that
while the legislature of the state may exercise anlimited diseretion in

7
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all matters not prohibited by the constitntion, a municipal corporation
I8 restricted In legislative aetlon to those matters in which it s ex-
pressly suthorized by its charter,

It 4% the general rule that clties, towns, and villages have conferred
upon thelr common councils power to declare, abate, and remove nois-
ances. In (he case of nuisances por ¢, whether at common law or by

statute, or by ordinance in those cases (n which the council mny de-
clare such nulsances, the power to abate by summary action is either
expreasly given or exists by necessary implieation. Summary abate-
ment means arbitrary removal or destruction without judicial process.
Nearly, If not quite, all elty charters contaln grants of power to license,
regulate, and restriet all businesses, pursuits, and avocations, and &lso
a sectlon known commonly ns a “'general welfare clause,” by which the
corporate body Is empowered gencrally to enact such ordinances, rules,
and regulations as may bo necessary to preserve the peace, safely, and
henith of its inhabitants and promote thefr general welfare. To under-
1ake to set out the specific provisions of the charter of the municipal
corporations of the varlous states would extend this article far beyoad
its Intended scope,

it is a cardinal rule of the courts that all ordinances must be reason-
able, and that while a city may define, classify, and enact what things
oF classes of things shall be nulsances, and under what conditions and
circumstances such things shal] be deemed nuisances, this power is
subject to the limitation that it is for the courts to determine whether,
in & given case, Lhe thing so defined and d 1 Is a ! in
fact, and that If the court shall resolve this point In the negative the
ordinanes ls invalld, Under this rule, in an Arkansas case, it was held
that the municipal corporation could not prohibit the keeping and rear-
Ing of beos within its limits ax u nulsanee regardiess of whether they
were so In fact or not, And this case seems to bave been received as
announcing the correct ruld in recent text works, though the point has
not been ralsed elsewhere in controversy.

Under the rule Just stated, the power of summary abatement would
not exist, even thought the presence of bees in s particular part of the
clty should be declared objectionable, but the point would rest, as has
been heretofors observed, in the proof adduced, the burden brings upon
the party declaring the affirmative of the lssue, -

BASSWOOD PLANTING.
Pror. G. B. MacDoxaLp, AMES.

Beekespers well know the value of basswood trees for the production
of honey. It should be possible for farmers d in bee to

make the basswood trees serve a double purpose. Tuuoruuhm
might wal] be utilized for windbreak parposes as well as for the pro-
ductlon of honey.

THIRD ANNUAL REPORT ai

Under goomd conditions the basswood somelimes attaln a helght of 70
to 80 feet. The crown of the tree s guite ecompact and forms a very
dense shade. 1t is & tree best sulted Lo deop, rich, river-bottom soil and
to cool sitwtions. Very often the basswood will be found on the eooler
slopes along with & varlely of other trees. This epecles is quite hardy
and although it will survive, In many instances, on up-land soil, yet u

‘a general rule It is not advisable to plant this species in dry situations.
The basswood can readily be reproduced by seed and by sprouts. The
seads ripen in September or early Oclober. As zoon asv the geeds are
collected they should be freed of the wings and planted at once, The
freezing and thawing dring the winter aids in rotting and loosening the
seed coal and. thereby, make possible an early germination. Although
full planting Is generally recommended, it is possible to keep the seed
over winter In a cool, dry place by storing In sand,

The young basswood trees should be grown In nursers rows and the
young trees transplanted to their permanent loeation at the age of one
year. The ireea should be set out as soon as the frost is out of the
ground In the spring and should be given protection from cattle and
fire, Cattle, espocially, do considerable damage to young trees by eal-
ing the small branches and follage.

THE WILD BEES OF 10WA.
LISLIE A, KENOYER, TOLEDO.

The Interest of the beekeoper centers about that order
which l:hn sclentists call Hymenoptera,—the order that is mnrk‘::d i:rwt::;
P af four b wings., This {s n most remarkable order,
—the most remarkable, In fact, of the dozen or more fnto which lnaer.f.l.
are divided, It contains no less than 26,000 different specles, and 1n
preeminently noted for the complexity of Its Instincts and habits, for
divisfon of labor among the occupants of the home, and for actions that
seem almost to be governed by Intelligence. Here we find the saw-fMlies—
parents of some of our crop destroyers; the horntalls, whose young
are borers In wood: the gallllles, responsible for the remarkable forma-
tons that appear on onk leaves; the Ichueumon flies which challenge
our wonder and admiration for the derrick-like device which enables the
mother to drill a tiny hole In wood and place her ege besides the vietim
of her offspring.—a wood-boring Insect. Here also are those matchless
Uttle soclalists, the ants, the sole aim of whose existence seems to be
the welfare of the colony. Here we have the wasps, the myriads of
wild bees, and finally those bees which are so well known to the
aplarist,—the climax of the order from the social as well as from the
eccanomnie standpoint,
In asslgning my topie the president meant not those mem

old world hive bee family which have from cul b:;r‘“m
ing to the woods and making thelr domicile In some hollow tres to be
‘unmolested save by bee-hunters and hungry bears, but the hundreds of
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specles of natlve bees unnoticed by the npondnitiated but none the less
present and at work wherever flowers bloom,

HSclentists divide orders into families, of the thirty-four families of
Hymenoptera represented in our country, only two Include bees In the
sirict senwe of the word. The members of seventeen of these families
are commonly termed wasps, And since wasps are s0 much in evidence
about flowers and doubtleas play their part in pollination, we cannot
omit them from our discussion. How do wasps differ from bees? We
cannot safely Judge by the shape, for some wasps are short and chubby
and some boes long and slender. The primary difference is the food on
which the young are reare The Infant wasp is fed upon insects, while
the bee is reared upon a pu ¥ vegetarfan Jdiet of pollen and honey. The
female bee, or the worker among the social bees, has the tibia of her
hind leg fattened and bordered with a fringe of halrs, making it a
pollen baskel in which she may carry her pollen burdens to the hive
The wasp has a round tibla and no pollen basket.

Our early Introductions to the wasp world are gemerally of such a
nature as notl to appeal to our sense of comfort, but if you do mot think
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Fig. 2 Insects that vislt the wild parsmip,
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wasps are interesting just read Peckham's book on wasps, or better yet,
get out on some warm summer day—the warmer the day the more
netive the insects,—and study them for yourselves. The better you
know them the more admiration and love you will have for them. In-
stead of remarking, “Go to the ant. thon slugesrd,” Solomon might as
well have sald, “Go to the wasp."

In & hornet's nest we find the same division of labor that occurs in
a bea hive, but not quite so complete. The queen alone lives through win-
ter. In the spring she gathers a bit of fiber from some.old weathered
post, makes a few cells, lays her eges, catches and chews up caterpillars
for her young, and rears them iInto workers who soon take upon them-
selves the dutles of home enlargement and food-gathering. The goeen
is now able to devole her whole Ume lo egglaying, hence by fall the
colony may number into thousands

Contrasting with these, and far more numerous In species, are the soli-
tary wasps. There are no workers among these—merely males and
females. The female digs her nest In the ground, bores it in wood,
molds It of mud. or adapts some convenlent cavity already prepared.
In this nest the food Insects, varying in number and kind with the
speciés of the wasp, are stored after having been stung in the nerve
centers by the mother wasp so that they may not become too active and
unruly but yet are likely to remaln alive and fornlsh fresh food for the
waspling. With them s placed o siogle cgg, then the mother leaves,
Some species of wasp mothers pever see thelr offspring, while others
return st intervals to bring fresh food.

One wonderful thread-walsted creature, the sand-oving Ammophila,
In sajd to take a amall square pebble In her mandiblez Lo tamp the
filled-in shaft in which she has placed her larder and iaid her egg, so
that it may appear undisturboed ke the surrounding soil. Man has been
defined as the toolusing animal, but here we have the remarkable ex-
ample of & wasp that uses tools.

But. you ask, what I8 the practieal import of all this? Well, the
grown-up wasp departs from Ite early dicinry trainiog and acquires a
taste for the sweots from flowers. The flower is its dining table, not its
field of labor, It s the Nimrod of the insect world, and devotes Its
busy hours to the chase, whereby It satisfles the needs of the home.
Still it must tarry at the flower bed lo meet its own personal needs.

Since It does visit flowers (n Its blustering sort of way, it is bound
to carry pollen. For several remsons It Is & less Important agent of
pollination than is the bee. Its season is shorter,— very few belng
eeen on frult blossoms in spring and en the last lingering dandelions and
asters in fall; then because of the bunting babit that we have men-
tioned the wasp has less time during the day to spend on the fower
than has the bee; It has no pollen-baskets and does not intentionally
gather pollen; it Is generally less halry, and lts hairs are simple, not
branching and feather-like as are those of the bee,—the wasp's body under
the microscope appears us a fleld covered with telegraph poles and not
as & minfature forest as docs that of the bee. But most of our showy
flowers have sticky pollen-grains, which will readily adhere upon cem-
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V—VZITE: SWEET CLOVER
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l-ﬂt, -‘fon?uqd Shorl = Tongued.
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Fig. 3. Insects that visit sweei clover,

tact with the hairs of the wasp, A medium-sized wasp, Cercerls clypeata,
which we collected from golden rod, was found to have on its body two
thousand pollen grains of several different kinds

Some Mo are pr i 1y wusp flowers. Possibly their nectar
18 mot mpreclated by bees. Among such we might mention the dog-
banes and the green milkweed. On a plot of this milkweed four feet
anJulrnwtnmmbmmemMMﬂMMN
day, while there wans ap average of Nfteen wasps on hand all day long.
The dogbanes and milkweeds have a treacherous way of trapping small
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insects, and it may be that some of our wasp visltors are really trappers

and are In quest of the insects that the flowers cateh. But the majority
are undoultedly after mectar, for their insect food is of a type wholly un-
likely to be found on milkweed biossoms. Now the pollen of the milk-

weed clings together in a peculiar way, and i& jerked out by the foot of
the visiting Insect. Fig. (4) Wasps taken from milkweed usually have
one or more of these pollen masses on thelr feel, hence It would appear
that they play some part in the pollination of this plant.

Passing on to the true bees, skilled gatherers of pollen and honmey,
we find two familles, the shorttongued and the longtongued bees, This
distinetion s an important one, for, as we shall see, it determines what
flowers the bees may visit. The short-tongued bees are all solitary, each
femnle having the sole care of her own offspring, while the long-tongued
ones are ¢lther solitary or soecial. Our patlves soclal bees are all bumble-
bees, The honey bee probably comes from Aslae. In the tropleal parts of
the earth are minute stingless bees that form much larger colonfes than
our honey-bee,

The moro common of the short-tongued bees are the miner bees—those
that dig In the ground for their combination storehouses and nests
Andrena, a smoothish black bee, with the rear part of the abdomen fuzy,
is & common example. Each Andrena female stocks her own larder with
the requisite ration of pollen and honey, lays her egg, then closes the
cell and leaves her offspring to begin life unattended. Several Andresas
may dig their shafts close together, however, the resnlt being a neigh-
barhood of homes.

Another miner, smallest of all the bees but very abundant, is Halictns.
It is no larger than an ant. We were all brought up, T belleve, o il
It the sweat bee, Several of these unite and form a common wvertizal
shaft, from different levels of which they make slde passages extending
Lo their Individual ecells. “While Andrena bullda villages composed of
Individual homes, Halletus makes cltles composed of apartment houses.”

Simllar to Andrena in fts building habite Is Augochlora, a Ifamiliar
bee of a beautiful metallic green color. Last summer this bee was found
in considerable numbers on the hollyhock, the coplons pollen of this
flower belug to the bee's particular king.

Certaln bees of both short-t 1 and long d families are called
euckoos, for like the roguish bird of that name they slyly place thair
ogg® in the cells of the industrious solitary bees. Thess cuckoos re
often brightly colored and some of them might be mistaken for wasps

Some of the long-tongued solitary bees bear a striking resemblance to
our friend, the honey bee. In our study of pumpkin blossoms and their

sl sipping the cop supply of nectar frem

v , lnst we Eaw
the cup under the st by good fort the st tube
had a fissure large enough to admit of the Insection of a proboscia, bees
that were just the size of the hive bee but were little off color. A study
of the wingwvelns, which vary so greatly in differont bees as to furnish
our best standard for classifieat) told us that most of our pumpkin
visitors were not honey bees. All of them, however, had a remarkable

g 6.
Milkweed (Arclepios spricea). m"'""ﬁ. visited by bees. They become,
"

nowevey, entangled in the pollen muassos. related Pleurisyroot a good

honey plant. (U1, 8. Dept. of 3
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number of the huge pollen grains of the pumpkin upon their bodles, and
as they jostle agninst the spreading sticky stigmas of the pistillate blos-
som the latter 18 no doubt furnished with ite most effecacious mode of
pollination.

One familiar family of long-tongued bees is Megachile, a8 whitish fuzzy
Individual with the tip of the short abdomen partly turned up. Mrs.
Megachile Is a leaf cutter who lines Lier cella in the hollow of some stem
with bits of rose leaf deftly cut out by her mandibles.
¢ The bumblebee, less diligent than its better known cousin, and having
a less elaborate division of labor,” is nevertheless a most interesting
creature.  There are drones, queens, and workers asx among the honey
bees, but the colony, instcad of containing many thousand individuals,
has at best but a few hundred. Az in the case of the hornets and yellow
jackets, only the queen lives over winter. In the spring it is necessary
for her to bulld up the colony by her unalded efforts until she can be re
Heved by her first worker offspring.

Very like the bumblebee in appearance is the guest bee who makes
herself at home in the bumblebee colony. She does never a stroke
toward the task of provisloning the colony, although she does build cells

" for her own eggs. There are no workers among these bees, for the en-
tire task of gathering food., feeding the young, and housekeeping in
general, is left to the host. Why the bumblebees tolerate so lazy a
visitor Is not understood, but It is altogether unlkely that they are
familiar with the purpose of thae Intrusion or are aware that it will mean
more hungry mouths for them to feed,

After a hasty study of the Insects that were collected from a number
of flowers nt our state experiment statlon last summer, 1 have con-
cluded that flowers should be divided fnto three genersl groups as re-
gards thelr Insect visitors: First, those with nectur at the base of
. d tube and ible only to butterfiles and to bees larger or
longer-tongued than honey hees—the bumblebes flowers; second, those
with shorter tubes and nectar acoesaible to honey bees, but not to the

jority of short-t d bees, ants and flies—the honey bee flowers,
third, those that are not at all exclusive but expose their nectar to all
comers—the fy and ant fowers. 1 wish to consider these three groups.

P ly. Thel ta 1N d represent the specles seen upon and
collected from flowers of u typleal plant of each group. These collec-
tions make no pretense toward belng plote, though they do rep
considerable time and study and, 1 think, show the facts pretty well

I chose-red clover as a type of Class I (Fig. ), the long-tubed flowers,
partly because of its abundance and partly because of Its economic im-
portance. It is & well known story how the red clover when introduced
into Australia absolutely falled to mature seed until bumblebees were
laken to that country. Now bumblebees are plentiful, and large crops
of clover seed are produced. Notice that the honey bee, at the right end
of the first row (Fig. 1), Is the lest of the visl the rest of them

being large solitary bess, bumblobees, buttorflies and moths—the elite
of the insect world. The other hosts of nectarloving Inseets have noth-
draw with and the well is desp. Indeed the homey bee, which

ing to
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seoms rather out of place hore,

In wonerally rare In its visits, alth
considerable numbers of {hem o

wore seen during the dry weather of

August, when the searcity of other
" i 3 picking induced our littl
undertake the herole sl b

Fig &
Flowers of Red Clover { Trifeilum
il o profemseq. 1, 2, 3,
a'uha:nlng k. keol; w, o, sandard; 4, 5, winga: 3.-, n::ﬁ‘ ’-:“"'.A’.'ﬁ::r
ontyle.  Honey bees oanniof gor this nectar hecause 1§ in’ out ot remch of (he

tongue of the insect, 'rm»tm—.l

Other plants of the same group are tondflax, thistle, lobelia, bindweed
pumpkin, and bergamot or horsemint, Pumpkin was visited by honn;
bees but comparatively seldom, H , Also, bered honey bees
and even wome wmullor bees among its visitors. The whole corolla is
covered with glands which exude an aromatic substance, and this may
be & meank of attractlon. There Is a wild bee which sometimes bites
through the corolla tube, and steals the nectar, without giving the plant
anything In return. The honey bee is ready, when it can find such an
opening, to make use of the short cut to nectar that it affords,

As & type of the second or medinm-tube group, 1 have chosen that plant
which Is rapidly coming to the front In the favor of beekeepers, the
white sweet clover. Possibly its tube is a lttle shorter than the sverage

Mllnﬂllhﬂﬂl‘lh!nﬂnw!rmly first is the honey bee (a). Only
ulemhuntutmmwlnmwn-
mm-.‘thlll!lllmthlbmdh (first Insect of fly row in
figure) that in nearly always present on the flower. 1 must say
*hmwwhmabmﬂdddmm.nrmm
“hunmmnumyhlnm-&wdmmhmh- (Fig.
3) When white clover s left alone, when buckwheat ceases to attract,
mmmnmmumwmmn
veritably humming with bee life and netivity. : .
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In the collection Hiustrated there is another long bee—a
bea (Coelloxys, b), which entrusts its young to the care of the leaf-cutter
bee, Thera are alse three shorttongued bees—the miner bee (Andrena,
e), and two brightcolored cuckoo bees which Impose upon miner bees
(Spechodes . and Nomada, e}, The wasps gathered are all solitary.
There are two huge caterpillar-gathering ground wasps (Sphex h and 1).
a spider-catching mud wasp (Pelopeus, j), and several smaller wasps.
A fow spocies of flles sip from this flower, also a few amall butterflies,
such large scale-winged creatures as the monarch and swallowtail seem-
ing to sieer clear of it. As the bugs and beetles are probably not after
noctar, we pass them by. 1

Although we had clover plots under hourly observation for four days.
only one bumblobee was notieed. This creature was evidently either a
novice untaught in the traditions of the bumblebee world, or a plonesr
in guest of something new,

g 7.
T wila Parsnip  ( Partivecs -‘-ﬂni. Polilnated by fMies and bees. Nectar

+ shallow, = (Chariotte M. King.

“ To the honey bee group of plants also belong several other important
Jmuduucmw-mmwmdwuuu.:m white and
wh

and othera. y
The third class, that of the tubelesa flowers, will here be represenled
wild parsalp (Fig. 7), a yellow-flowered weed which comes to us
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from Europe and Is the original of the parsnip of our gardens. 1 ehose
the fower because of the wonderful variety of its insect visitors. The
feshy disk which secretes the nectar Is fully expozed, and this, together
with the consplcuous color and odor of |t umbrella-like clusters, en-
ables the flower to serve as the banquei-table for the multitudes.

Let us notice a few Individuals of this wvast assemblage (Fig, 2).
First, there Is the honuy hee (a), eager to get a proboscis in the com-
petition for sweets, Then comes a burly bumblebee (b), whose tribe
s not very abundantly represented. There are several of the smallest
of the short-tongued miner bees (Halictus ¢, d, e), a race that Is de
nied admission to the two first types, and a cuckoo which lays In the
mine of Hallctus (Sphecodes, f).

Next are Lwelve specles of wasps: The socially Inelined being which
Inhabits the well known paper nests that hang from our ceilings (Polis-
tes, ) the yellow jacket which bullds a huge home of paper, generally
In some underground eavity (Vespa, h): a little wasp which com-
monly adapts a hollow stem, a key-hole, or some other ready-made
eavity, and stocks It with little eaterpillars {Odynerus, 1): two kinds
of burrowing wasps that prey on spiders (Pompilus, J and k): a potter
wasp that buillds of mud or clay and fancies spider meat for her chil.
dren (Pelopeus, m); n brightly colored little wasp which Mr. Peckham
found storing whitewinged moths in its tunnels In an old rotting log
(Crabro, o) ; & burrowing wasp that begins life on a diet of beetls fesh
(Cercerls, p); n little wasp probably protected by its r toa
fly, for It catohes flies to place beside its egg and furnish roady meat
for the waspling (Oxybelus, r). Such a wonderful variety of habits as
we ind among the wasps, and such a diversity of meats as are used by
their young! Yet the parent wasps all find & common meeting place on
the parsnlp umbel, where they may satlsfy thelr longing for sweets. The
parsnip Is n cafe at which the ants also ure most welcome, though thelr
limitations exeluds them from more stylish places. Here we found an
fehneumon fly whose young i & parasite feeding upon a living insect
grub, Ten kinds of flles are fed here. There is a small butterfly, the
larger members of the tribe belng where the picking is better. Here
are also five beetles, somo of which, the lady beetles, are after an insect
diet.

The third clasa of flowers, which we have been considering, falls Into
two patural subdivisions; those which make an appeal to some of the
larger insects, homey bees at lemst, ds well as to Insects which are re
stricted to exposed nectar. and those having as their attend only
the smallest Insects, suth as the little mining bees, the ants and the
small files. I think that the former secrete more neetar, and that more
is required to attract a bee than to attract a wasp, moth or fly. A hint
that such is the case comes from the study of buckwheat, which Is vis-
Ited by the bees only during the early forenoon hours, but by these other
forms all day, even after the bulk of the nectar has been removed. It
Is also noticeable that ally those fi of the subclass which the
beés vislt are in more consplcuous clusters, while the others are more
scattered. Doubtless the massing of color has not a little to do with
thelr attraction for bees,
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To the first subdivision belong along with our pursulp, the basswood,
the older, tho buckwheat, the heartsease, the dandelion, the goldenrod,
and most of the blossoms of our frult trees and plants. In the second,
those thal scarcely make an appeal o honey bees, wo find yellow hop
elover, pursiain, wild lettuee, buekhorn, mustards, yarrow and others.

As vel our work has glven us no experimental knowledge of the role
of wild bees in pollination, There can be no guestion, though, as to
the importance of Insects, especially bees, in the pollination of flowers,
and there is no set of correlations im nature nleer than that between
the varying types of flowers and the varying types of Insects,

[ shall give an illustration to show how amply able are the bees lo
take care of the details of pollloation. On July 14, 1914, | kept under
close observation for a day a clump of white sweet clover of about three
by twenty feet and about three feet high. There were about 4,000 spikes
of 0 flowers each, or 80,000 flowers In the patch. About 55 honey bees,
on an mverage, put in nine hours work here. Each bee visits 40 flowers
per minute. Hence there were, during the day, G5xBx40x60 or 1,188,000
vislta of bees to theso fowers—nan average of fifteen to n fMower., Of wild
{nsects al least five more visited each flower, giving each twenly Inseet
visits in all. This ought ta be awmply suficient to pollinate every flower
in the clump, and that such vislls are necessary, was shown by cover-
ing a fow of the buds with muslin to exclude Insects, and noticing that
theso buds failed to mature recds.

The fact thal thers are so many wild bees raises somo Interesting
problems for the beekecper and the horticultarist. Two shall be men-
tioned.

Do wild bees compete with honey bees and lmit thelr honey supply?
The fact of different flower levels adapted to bees of different fongue
fongths make this competition less keen than It might otherwise ba,
Many of the wild bees seem to care mueh more for pollen than for nectar,
and this may be a fortunate clreumstance. Still {t is probable that the
numerous bees and other imsects which work on the same level as the
mwheemmuknmnuhdmmuuuumndmmm
the sapply for our hives, and that they would rut some figure In the
problem of overstocking.

Are the wild hees alone able to pollinate our farm and garden plants
making the honey boe an unnecessary acquisition from this standpoint?
Nobody ean see ono of the former almost staggering along with its load
of pollen without having a profound respect for ite abllity as an agent
of pollination. The experiment station proposes to do further work on
the pollination problemi. 8o far, the best pxpresgion | have heard on the
subject is that of Dy, Gates of Amherst—that while the wild bees might
o the work, they eannot safely be depended upon becanse they are not
under our control. Some fluctuation of weather or other conditions might
oecur as to diminish thelr numbers to such an extenl that our fruit
erop would bo left sadly in arrears were we to leave the entire task to
these creaturces of the wild.

THIRD ANNUAL REPORT m

A NEW METHOD OF USING SPLIT SECTIONS

i, L, B LEONARD, MINNEAPGLI®, MINN.

Last year at the Minnesota Beekeepers' Amsociation meeting 1 pre
sented to our Leokeepers & new bottom board feeder. This feedor wo
named the Minnesotu Bottom Feeder,

This year 1 shall present another applinnce which we are going to eall
the Minnesota Foundation Fastener. Your committee has been kind
epough to ask me to demoustrate the usefuloess of this appliance at
this meeting, an honor which I surely appreciate.

This appllance conslsts of a platform 10x20, & back & inches high

sot 4t an angle of 120 degrees. On the front side of this back is placed
a form which fits the inside of a section holder and allows it to slip on

METAL FORM TO
SPREAD SECTIONS APART

SECTION -
HOLDER,
REST b

" sPUIT SECTIONS
bR.L.D.LEONARDP METHOD.

a’little more than half its width. The angles and bevels must be made
in such & manner that when the sections are in pluce in the holder thelr
outer edge rests on the platform, thus making them more firm while
spreading the kerf.

The speading s done by a tin or lron plate, the length of the section
holder with an edge turned at right angle which slips into the kerf.

Uniike the British beekeeper, the American beekeeper has not as o
general rule taken to the split section. 1 eannot account for this exeept
that it takes too much mental effort to make the change. The habit of
using the old style is f d and beck as & 1 rule,
are not progressive or at least have not been so untll recently. [ under
stand Mr. Hand of Ohlo, the most practical and progressive beekeeper
in the United States, has been using the split sections for some time and
so will every other beekeeper If he will take the time to note the advan-
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Before speaking of these I wish to call your attention to the amount
of handling necessary In putting foundation in the old style section.

First. In putting the sections together you must use a hammer after
which you put them out of your hands Into u plle; two lost motions: viz,
taking up and laying down the hammer and putting the section out of
hand. i

Second. Cutting up foundation the right length to it the sections.
Lost motion entirely.

Third. Filling and lHghting lamnp and adjusting the foundation fastener.
Pieking up section and foundation, adjusting same on fastener and mak-
ing the motion necessary to attach the foundation to the section. Again
laying aside.

If attachment to the sides of the sections Is desired It necessitates
baving a fire, melting wax and flowing it down each side. Now repeat
all thiz if bottom starters are used. Almost all of No, 3 Is lost motion
and entirely unnecessary. x

Fourth, Picking sections up again and putting inte section holders
anid then into supers

Now with the Minnesota Foundation Fastener the motions are:

First. Place section holder on form. Put sections together with your
handg and place all four in section holder, one after the other, No lost
motion.

Second. Place metal retractor in sawkerf in section and while spread-
ing put in sheet of foundation. Push down until the upper edge will just
be caught by the two sides of the kerf when the retractor fs removed.

Third. Remove seotion bolder and sectlons complete.  lLay flat npon
platform in front, press section holder down (4 motion which shoves the
wsections Into place) and the process ls complete,

If you wish to put in bottom starters, eut your foundation in lll‘_l.’! the
right depth. Push the wide strip to the bottom of the kerf, the narrow
at the top, press inte section holder as before, turn upside down and
there you are, with no possibility of displ of fi dation

There s no patent on the Minnesota Foundation Pastener. You may
make them for yoursclves or by sending one dollar to the Minnesota Bee
Bupply Co., Minneapolis, you can get one ready made. Your dealer will
furnish you with split sections and your foundation maker will furnish
you with foundation cut to sult you. Always get foundallon a lttle
longer than the four sections to make sure that both ends will be caught.

GLIMPSES OF SOME IOWA
BEE KEEPERS
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Gallagher

piary, Maquokets, 105

GLIMPSES OF SOME 10WA BEEKEEPERS,

7. J. H. Meloy, ¥Ft. Dodge, keeps 98 colonles in the rear of a town lot. 8, Home of A
Strong, Clarinda (60 years a beekeeper). 0. B A, Aldrich's honey-house at hml:hiand The
finest edquipped onay-house in lowa 10, Chris Bach and his aplary at Ma C.J
Bartier, Smithland, lowa (85 years old, and as spry as a boy) | stlll res for
12. Home of Walter Reppert, B\Iﬂll’l‘ttil\. Lowa.

Galtagher home, Maguoleta

lanr)'.'
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Home of F W, Hall

Bnyder Brothers Apiary, Center Polnt, Linn Co.

. W. Heckler aplary st Hedrick, Towa



120 SBTATE BEE INSPECTOR

THIRD ANNUAL REPORT 1

1913 crop of honey from less than 300 hives Home of Pangburn steam outfit for Hquifying candied loney
land, Town

House bulit
Aldrich, #

! "

Dr. A. F. Bonney, retiring director, and Mrs, Bonney
Hall Aplary, Colo, lowa,
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Post cand used by Dir. Boanéy In advértising honey.

Hamlin B. Miller, retiring director.

¥Frank C. Pellett, retiring president.
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Aplary of J. L. Strong, ol
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Souvenir of Colo mecting.

Edw. G. Brown,
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A, P, Chamberiain, member board of directors,




