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The success of introducing queen into nuclei and the success of
introducing nuclei into colonies is an efficient method of overcoming
what is the present uncertain production in queens. From the evidence
given in the table it must be concluded that the beekeeper is supplied
with queens of very indifferent production ability. The ultimate cost
of getting a high producing queen in every colony is entirely too great.
When a queen is purchased there is little assurance that she will prove
of much value for honey production. She may have to be replaced
and in tum the second and third replacements may prove unsatisfactory.
The record of performance of the parents must be considered carefully
before much performance can be expected of offspring.

FACTORS AFFECTING THE SUCCESS OF AMERICAN FOUL-
BROOD CAMPAIGNS

By S. B. FRACKER, Madison, Wisconsin

It is a truism that the control of each distinct infectious disease
constitutes a separate problem. The factors on which solution depends
are many, including the means of distribution of the causative agent,
immunity, education and civilization of the persons affected, and the
relation of the disease to commerce and industry.

In the case of every disease, scientific effort is directed first toward
the discovery of a cure for the individual victim; second, to the means
of protecting other individuals from attack. Measures to prevent
widespread epidemicsdevelop last, and often require an elaborate study
of the many factors in the situation before success is attained.

Methods of "curing" the individual colony of bees sufferingfrom some
form of brood disease were worked out more than a generation ago
when it was found that taking the infected material away from the
bees constituted a successful treatment. Developments during the
past ten years in the control of European foulbrood constitute at once
an improvement in method and a confessionof failure. The discovery
of varietal resistance and the ability of a strong colony to carry on
its own public health activities relieves the beekeeper of serious worry
about this disease, although the adoption of control measures on this
basis is an admission of his inability to prevent its continued distribu-
tion.

American foulbrood, on the other hand, wherever established, prompt-
ly develops a "vicious circle" which perpetuates infection, resulting in
some places in the destruction of the apiary industry. In the absence
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of resistant races, the original method of the artificial elimination of
infected material remains the only known means of saving the diseased
colony.

POLICIES ADOPTED IN DIFFERENT STATES

Beekeepers suffering from an ever increasing loss from this source
are trying four different methods of large scale control. First, attempts
are being made in several states to "educate" the average beekeeper
in the hope that enough of them will voluntarily apply prophylactic
measures to result beneficially to the general welfare. The second
means consists of inspection on request or suspicion and the requirement
of a clean-up when disease is discovered. Florida is trying a third policy,
that of putting inspectors into the field who are themselves destroying
every colony which shows disease, together with all infected equipment.
A fo.urth method, the one with which the writer is associated, consists
of the inauguration of clean-up campaigns county by county, in which
the work begins with educational measures and a survey of every bee-
yard in the county, and ends with the destruction of material remaining
infected after the campaign has progressed two or three years.

A study has recently been made of the results in various Wisconsin
counties in an attempt to measure the factors affecting the success
of this method of control. The fact that the data are drawn from the
inspection records since 1918, of from 800 to 1,400 different apiaries
per year, enables us to eliminate many of the individual differences,
reduce the probable error and arrive at averages.

Some of the problems considered included the average rapidity of
progress in disease control, the results of treatment as compared to
destruCtion of the infected colonies,the effect ofurban and rural locations
on the incidence and control of disease, the relation of the size of the
apiary and the experience of the beekeeper to success in treatment,
the apparent sources of new infection, and the means by which disease
was inadvertently retained in the apiary year after year.

TRANSPORTATION OF SECOND-HA.ND MATERIAL

It was clear from early studies that the most important source of
new infection consisted in the sale and transportation of bees and in-
fected apiary equipment. This data has already been published, to-
gether with an outline of the regulations adopted to control it. The
requirement that no bees or used bee supplies shall be moved or sold
without a permit or inspection certificate has placed an effectiveobstacle
in the way of this means of distribution.
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With this source eliminated the first question was whether the'intro-
duction and sale of honey, bottled and otherwise, through the regular
channels of trade would bring back disease into clean yards as a result
of the exposure of the containers after they are emptied. This has not
proved to be a serious matter. In fact nearly every Wisconsin city
has remained free from American foulbrood until infected apiaries were
introduced. Diseased yards were of course moved into certain cities,
including Madison and Fond du Lac, years ago, but such places as Eau
Claire, Superior, LaCrosse, Manitowoc, and Racine are still apparently
free from this disease. while Sheboygan and Antigo have received
infection in recent years through the introduction of diseased yards.

Another form of evidence on this point is the fact that reinfections
are not occurring in serious numbers. The exact figures on this point
are before me for only Milwaukee and Jefferson counties. Out of a
total of 503 different yards inspected and reinspected during a three
year campaign, a total of 180 were infected. During this period in the
two counties only nine apiaries which were free from infection at first,
developed disease from all ca~ses during the campaign. Only half
of these were inside the city limits of a city of over 1,000 population,
although over 95% of the grocery and interstate honey business of the
two counties was carried on in such places. The nine yards mentioned
include all apiaries which might have been infected but were missed by
the inspector when examined the first time, as well as those in the
immediate vicinity of infected yards where the bees robbed out infected
honey.

TREATMENT COMPARED WITH DESTRUCTION

Inspectors have always felt some doubt regarding the permanent
effect of prescribing treatment rather than destruction for diseased
colonies. Successful disease control in individual colonies, however,
proves to be the rule rather than the exception, that is, American
foulbrood may be retained in the yard but is almost without exception,
eliminated from the treated colony.

Comparing the results of treatment and destruction, I find that
in four counties, Dane, Jefferson, Milwaukee, and Calumet, we have
the foulbrood record since 1918 of 163 infected apiaries in which we know
the control method employed by the beekeeper. Of these, 64 applied
the shaking treatment, while 99 destroyed their infected colonies, re-
peating as often as necessary. Among those who treated the diseased .
colonies less than one-half (27) had yards free from foulbrood at the

 by guest on June 7, 2016
http://jee.oxfordjournals.org/

D
ow

nloaded from
 

http://jee.oxfordjournals.org/


April,'22] FRACKER: AMERICAN FOUL BROOD 141

1921inspection, showing that the others spread diseaseduring treatment,
or stored infected material where the bees had access to it. Among
the beekeepers who destroyed the infected colonies, only one-fourth
still had disease in their yards this year.

Over large areas the difference in result is great. In only one county
could we say that the beekeepers have failed in their attempt to control
foulbrood. That is a county which insists on treating infected colonies,
and judging from the records the beemen of that county will still be
"shaking bees" longafter their neighbors have forgotten such disagreeable
topics as bee diseases. In the other three counties named the number
of infected colonieshas been reduced to 3% of the total number examined
and beginning in 1921all infected colonies and material have been de-
stroyed by inspectors as fast as discovered.

How IS DISEASE HELD OVBR?

In examining the records of apiaries which retain infection in spite
of treatment, one is struck by the average size of the yard. Of all those
beekeepers who failed to eliminate infection in three seasons, only two
own less than ten colonies of bees and most of the yards are from thirty
to one hundred in size.

This points the way to a solution of the problem. In large yards
the honey house is full of infection; floor, tables, tools and extractor
are daubed with diseased honey; many unsuspected extracting combs
contain foulbrood bacilli; and after the bees are shaken, infected materi-
al is stored for a day or two before destruction. During the past
season bees have been found gaining access to infected honey in sup-
posedly bee-tight honey houses through the stove-pipe in one case, the
keyhole in another, and through a crack in the cement floor in a third.
It is still more common to discover a missing windowpane, a crack
in the siding or a door often left open. Once the bees get in they have
no trouble leaving, either through bee escapes at the windows or through
the door as the owner goes back and forth.

The storage of infected material in the honeyhouse for even a few
days is one of the largest factors in maintaining disease in the yard.
Judging from experience in Wisconsin, it is a much more common source
of danger than carelessness in handling the diseased colony itself, and
in the serious nature of the results ranks with the failure to isolate
infected supercomb.

The largest yards of all have more trouble with extracting combs
than from any other source. Two beekeepers, one with 250 colonies,
the other at one time owning over 700, have recently suffered serious
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loss as a result of mixing the combs from diseased with those from
healthy colonies. The first, through systematic selection seems to have
successfully isolated the infected combs from the others in two years,
but the second let his yard- go down to less than 300 colonies before he
finally gave up, and melted 100,000 combs.

EFFECT OF WEATHER CONDITIONS

As outside influences which may affect progress, the most important
have been the effect of weather conditions on th~ honey flow. It
is of course out of the question to allow the average beekeeper to apply
treatment when no nectar is coming in. The summer of 1918, for
example, was entirely without honey over a large section of the state.
No pressure was placed on the beekeepers to destroy their infected
colonies, they dared not treat, and as a result slightly more American
foulbrood was found in 1919 in the areas begun the previous season
than had been reported at the first inspection.

RATE OF PROGRESS

Progress in area clean-up work seems to follow a definite course
when allowance is made for various outside influences. For example,
in Jefferson and Milwaukee counties together, a total of 503 apiaries
have been inspected, of which 323 have never been found with American
foulbrood. Of the remaining 180, nearly one-half (86) showed disease
in 1918 or 1919 but have been clean since. Of the other half. 44 were
still infected in 1920 but were clean in 1921. Of those showing disease
this season (50), 17 were either new yards which had been missed be-
fore, were outside the area covered in previous -years, or had been free
from disease at a previous inspection.

Beginning with 19]9 the result has been a fairly uniform, reduction
of about 50% a year, in all havily infected areas. Theoretically such
a ratio would bring us to a single infected yard in each of these countie
by 1923 or 1924, but it is hard to anticipate the results of the more
drastic attack made on the few remaining diseased yards when the total
number becomes reduced to a small percent.

The rate of reduction just given applies to all counties except Dane,
in which many large infected apiaries are selling quantities of infected
honey in their own locality. Here the amount of reinfection is dis-
couragingly high, being related apparently both to honey sales and to
the more pronounced economical tendencies of the beekeepers in this
area. In Dane county the shaking treatment is used uniformly, and the
same state of mind which keeps most of the beekeepers from destroying
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the occasional infected colony, bees and all, also causes them to save
every doubtful bit of equipment. That state of mind is fatal to success
in the treatment of bee disease.

SUMMARY

To summarize, the factors governing the success of area clean-up
campaigns are as follows:

1. Successfulprevention of the sale or movement of used bee supplies.
2. Willingness on the part of the commercial beekeeper to take

a few more steps than the absolute minimum requirement, even at a
temporary sacrifice to himself.

3. Thorough cleaning of honey houses and preventing even the tem-
porary storag-eof infected material in the apiary.

4. If treatment is being used, seasonal conditions which make treat-
ment practical.

5. A persistent follow-up inspection, year by year as long as any
infection remains.

When these factors are present and satisfactory, it is possible to re-
duce the amount of disease in large, heavily infected areas at a rate
which should free them completely from disease in a reasonable length
of time.

•RELATION OF CLIMATE TO BEEKEEPING MANIPULATIONS
By H. F. WILSON, Madison, Wisconsin

Very few beekeepers realize the important influence of weather on
beekeepingmanipulations. It is true that this matter has been agitated
more or less for a number of years but very little serious thought has
been given to the subject. A study of weather records for different
sections of the United States shows that there is a more or less definite
set of conditions for the average year and with a proper knowledge of
these conditions, our beekeepers can judge to a better degree what the
spring, summer, fall and winter conditions are likely to be for their
particular neighborhood.

It is true that there is a considerable variation so that in some years
one might be very badly mistaken in his program. On the other
hand it appears that certain weather conditions are more or less regular
as for instance, in examining the weather records for the past ten years
at Madison, Wisconsin, we find that there is a certain definite time,
namely, March 10 to 15 when we may expect the first regular spring
thaw and between March 20 and April! of each year, we know there will
be a few days when the temperature is sufficiently high and the Sun
shining so that the bees can fly freely.
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