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REPORT OF THE STATE APIARIST

REVIEW OF THE YEAR

The honey producers have been confronted again with unusual
conditions under which colony management has been diffieult, It
was extremely difficult to retain colony strength and morale with
which to harvest a maximum crop of honey. The bees of the state
in general went into the winter of 1927-28 with good colony popu-
lation and ample stores, More than the normal number were given
winler proteetion, especially some type of out-door packing.

November temperatures were below normal and preeipitation
was light and scattered. Wintry weather prevailed during most
of December. One severe storm brought most of the snow which
did not remain on the fields, Mild winter weather prevailed dur-
ing most of January, so that any kind of outdoor work was possible.
The bees had a very good flight period which was of great value
fo unprotected colonies and an aid to packed colonies. There was
practically no snow so that alternate freezing and thawing was
hard on plants. February was considerably warmer than normal
but dry, Crops were damaged by lack of snow ecovering. Out-
door work was possible and the bees enjoyed two periods of flight.
The temperature during March was much above normal, so much
outside work was possible, There was much alternation of freez-
ing and thawing which was hard on field erops. Vegetation ad-
vanced rapidly and fruit buds swelled prematurely. ; Soft maple,
and elm came into bloom early and were worked heavily by the
bees with the rvesult that brood rearing was well established in
most all colomies. Precipitation was deficient over most of the
state,

A great change oceurred in April to the wonderful winter and
early spring weather. Temperatures were continuously below nor-
mal with frequent severe freezes which further damaged field
eops, However, fruit was benefited since budding was retarded.
Precipitation eame in heavy, damaging snow storms. Bees were
forced to draw heavily on stores to maintain breod rearing and
Mmany colonies pulled out unsealed larvae. The balance of brood
"lﬂn'z was decidedly disturbed and on the whole the eolony
Organization was worse than normal,

Temperatures above normal prevailed during May but the pre-
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cipitation was hardly half normal. These conditions had a deeided L
effect on field crops and early sources of nectar. Bees %
brooded up heavily but at great expense to reserve stores. Towand
the end of the month many colonies were starving and others had
to be fed. This situation led to much robbing which is sudh 3
fruitful source of disease spread. This year gave another wonder.
ful chance to find diseased colonies as the reserve stores were nssl
freely so any disease germs in “*Carrier” colonies had a chanse
to show up in the brood. Disease seemed to be mueh more prevs-
lent than normal and beekeepers everywhere were confronted with
the problem of treatment or destruction. One fact comes out of
such a season as this, There are many people handling bees who
do not even know that any disease may occur in their bees. Under
such conditions the disease usually makes much headway before
it is discovered. Such people arve seldom prepared to treat diseused
bees and they become indifferent to the problem so they beeome o
menace to the honey producing industry.
The feature of the June weather was the persistent coolness
This had an interesting effect on beekeeping. It was expeeted thal
colonies would have an opportunity to get up to strength before
the honey flow started and thus obtain the maximum returns
However, the flow was so long delayed that colonies started on &
swarming rampage such as is seldom experienced, even by old
beekeepers. It is interesting that this problem was so severe and
50 general over the state regardless of loeal conditions and type
of honey produced.
The flow contintied strong throughout July with favorahle
weather conditions. The temperature averaged normal but the
precipitation was in excess of normal. The moisture cansed &
heavy late growth of many nectar producing plants so that ﬂlﬁ
season was somewhat longer than normal. In faet the summer
flow continued well into August in some areas. Along the Missouri
river the climatic factors had the opposite effect as the honey flow
there cut off abruptly two weeks earlier than normal. Local bee-
keepers atfributed this to the persistent rainfall.
The honey crop for the season of 1928 was estimated at ST per
cent normal. This scemed like a short erop but it must he remen-
bered that the 1927 erop was estimated at 110 per ecent. " Rela-
tively the crop of Towa this year was better than in most states
The erop of this year was somewhat spotted and in small spots.
The sweet cloyer plant was again the most dependable sourte

of nectar although it was influenced both ways by climatic condi-
tions prevailing in different areas. Basswood yielded unusually
well in most areas, as there was a heavy set of bloom and excellent
weather for gathering the nectar. The white dutch elover seems
to be more variable in neetar yield than any of the regular plants.
The fall plunts produced an unusual amount of nectar over much
of the state which aided greatly in getting the bees in' shape for
winter.

(Cold weather prevailed during September with one period of
preeipitation and the sunshine was much above normal. October
eontinued with good temperatures and well seattered rains, Bees
were able to build up in population and stores to go into winter
in excellent condition. More bees than usual were given outdoor
proteetion and this was provided earlier than usual. Cellar win-
tering can never be as successful as outdoor protection under the
conditions which prevail in Iowa during the fall and spring.

HONEY PRODUCTION
The problem of production is vital in any industry and in bee-
keeping there are so many factors which are unsolved that the
situation is extremely diffienlt. The price which the producer
gets for honey is not based on the cost of produetion but on what
cn be obtained. The cost of production is not known so it cannot
be used for the basis of price. Attempts have been made to induce
beekeepers to keep records in an effort to arrive at a cost price.
Todny we eannot even guess intelligently, much less estimate what
honey production costs, The government has recently undertaken
u study among some of the larger producers to aseertain what
factors contribute to the costs. This work has already shown many
producers that they are extremely inefficient in their methods of
operation. If money cannot be made for the producer at present
prices there are two plans to follow, The first is to raise the price
of honey and the second is to reduce the cost of production. The
first plan is not so easy and is almost out of the hands of the
producer, The second plan is within the power of the producer,
The cost of produetion must be reduced by better practices such
s first class equipment, a race of bees better adapted to honey
ing in-a region, better swarm control, more successful dis-
fase control, more eareful winter practices to reduce the 15 per
cent losses.  Some producers are making money today in spite of
oIl these handicaps and others are not. Some few are making
headway to reduce these handieaps.
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There is an inereasing interest throughout the north n the g
of package bees. These have been used quite often, o make
start in beekeeping and this plan is as good as any which sould
be suggested. It offers a means of getting elean stock operated in
elean equipment, which is a foundation stone to suecessful pro.
duetion, Many producers have employed packages to make up
losses, either from winter or disease, Some have introduced Pﬂug-
ages into weak colonies but the value of this is open to dehate.
There have been advoeates of the practice of killing all colonies

A yard established from packages

at the end of the honey flow and restocking the equipment, with
packages the following spring. Experiments were condueted by
Dr. O. W. Park of the lowa Experiment Station as early as 1915
on the eost of producing honey with packages and over-wintersd
colonies. He found that the cost was praetically equal for con
ditions existing in central lowa. Last year A. F. Karsien of
northeast lowa gave results in favor of packages, even two pounds,
in that region. In more northern regions more beekeepers ar
adopting the package type of produetion., The evidenee at hand
would make this plan worthy of trial by honey producers. There
is still another angle of the package production as outlined by
Morley Pettit of Ontario, Canada. IHis methods have been uf
usually successful in the past but the new plan may be even mor

successful. His proposal is to unite the colonies in the fall and
replace the half with packages in the spring. This would aul>
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matieally requeen every other year and it would reduce the swarm
control problem. This is only a step from the Colorado plan
which is to double each fall and each spring make the increase
from within the _wlr.i i!)‘ new queens. Une of the cuts in cost of
production must come from redueed winter loss. It may be eruel
1o kill bees after the honey flow but it is equally as eruel to let
bees go through the winter without protection and scant stores so
that they may starve to d 1 in an effort to meet a situation
whieh is foreed on them by the indifferent beekeepers.

The improved apiary practices for the last quarter of a century

have revolved around good stock. The program has been to secure
one race of bees to serve under the varied conditions throughout
the length and breadth of this land. There ean be no question
but that much good has resulted from the interest in good stock
and frequent improvement of apiary strains. However, the time
is at hand when we need to do more good in order to secure still
better results in honey produetion. It is expeeting too mueh of
any race, regardless of its merits, to meet all local conditions, It
is not done in any other form of animal or plant life, as cattle,
poultry, fruits and small grains., It is not sound business for the
homey producers to hang on longer to a legend or tradition, The
last year or two have seen mueh interest develop in a race of bees
which might meet local conditions better than they are being met
now, It is not safe to assume that any one other race will do
better under all situations than the one being used now. Work
« being done now in several widely scattered distriets which indi.

cate that another race of bees will bring greater returns to the

Better stock Is essential




10 REPORT OF THE STATE APIARIST

producer, This may be due to the ability of the race to Winter
better, work under unfavorable conditions, resist disease or gather
nectar from plants with longer coralla tubes.

The producer must sense the pasture changes that ars faking
place. Towa beckeeping has seen white clover go out and swest
clover come in. During the last decade white elover has been s
dependable each year as a source of nectar for reasons thus far
unexplained. Crops are now uncertain and cannot be forecasted
as was the ease former years. Beekeepers and apiaries have dis
appeared in the old white clover belt and any revival of produe
tion in this area is due to the coming in of sweet elover, Swes
clover made its real start in Woodbury county and has spread in
all direetions, first, the increase was largely along the river but
recently the spread is eastward across the state. In the spring of
1928 ten thousand acres of sweet clover were planted in Boone
county, All of this acreage will not be direetly available as pas
ture for bees, some will be used as a green manure crop, some
cut for hay but some will be used for stock pasture and some for
seed,  There is always some sweet clover getting established in
the so-called waste spots. The demonstration apiavy results i
Boone eounty indieate very good territory for honey production,
There are good possibilities for the beekeeper in those areas where
dairy interests use sweet clover for pastures.

The disease situation is always interesting and is mentioned here
only briefly. European foulbrood was not uncommon ten years
ago, In some areas it was prevalent every spring, in other aress
the disease wounld appear only during the unfavorable seasons
Requeening with a good stock of Italian bees and more active
apiary manasgement were recommended. This disease is seldom
encountered today. Sacbrood is seen so seldom that it is not o
sible to make any correlations between its oceurrence and eond:
tions of environment. American foulbrood is a factor in the eost
of production. It has been shown that the disease can be eon:
trolled by area clean-up methods and it can be eleaned up in 8
locality by a solid community effort, after an edueational ean:
paign. It takes time and money for this work as well as the ¢
operation of the beekeepers.

A very close inter-relationship is developing rapidly befween
the fruit grower and the beekeeper. Tt had been recognized for
many years that the honey bee was an important agent of-l’fﬁl'
lination but only recently has the bee been regarded 8s & neees:
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sity. This sitnation has developed along with intensive |1I_autirlgﬁ
of speciatized crops. The grower of prunes, pears and apricots in
California has been renting bees for the period of pollination.. The
sherry industry of the northwest did not flourish until plenty of
pees were placed in the orchards to insure ample set of fruit. Bees
aré rented extensively in New Jersey to aid in the set of fruit i
apple orchards and very satisfactorily results have been obtained
i Ilinois by the use of bees seattered throughout apple orchards,
The practice has been established in Michigan of renting bees
for the pollination of cherries. The wonder is expressed now if
there will be enough bees in these localities to meet the demand
of the fruit grower. Studies have been made on the management
of getting the bees into and out of the orchard and also of the best
distribution within the orchard.

There is certain to be a growing appreeiation of the value of the
bee in the pollination of truck and greenhouse crops. The impor-
tance of the bee in the growing
of strawberries and raspberries
especially will demand consid-
eration when these crops are
grown in large acreages. Bees
are now used in the large green-
houses for winter pollination of
cncumbers and tomatoes.

The value of the honey bee
in the pollination of eclovers
especially is well known but not
generally appreciated. The ex-
tensive growers of sweet clover
seed in North Dakota were an-
xious to secure plenty of bees
and made inducements to bee-
keepers for the establishment of
apiaries throughout the terri-

T. W, Blsekman has found bees of 10TY:  The importance of the
Yalue in his fruit and truck business. honey bee in the pollination of
medium red clover is not fully realized. The importance of the
bumble bee in this instance is entirely overrated and founded
tipon legend.

The development of beekeeping is coincident with the modern
Plan of general agriculture. The two must be closely associated

.
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for the greatest success of either. As the sweet clover o
creases the opportunities for profitable honey produetion ﬂ"ﬁ-
prove. The welfare of the fruit grower and the beckeeper ar
mutual in a similar manner. Nectar is produced in nature by many
flowers which represents a natural resource of the soil, The honey
bee is the only agent which can convert this raw produet intg g
finished produet for use by man. When nectar is not Mb
the bee it is lost to man. It can be said that many times as mueh
nectar is produced as is gathered by the bee and made availshle
for human consumption. When all attention is direeted to the
utilization of by-produets it is certain that the importance of the
honey bee ecan not be overlooked. The functions of the bee are
distinetly two-fold; for crop increase through more perfeet pol-
lination of fruit and seed and the conservation of neetar for honey
as a further food for man. It must be remembered that the honey
bee is of more value to the agriculturist in general than the bee
keeper in particular.
CROP DISPOSAL ]
It is only natural for some to feel that too muech mil

being given to inereased production. It is the opinion that there

is already an over-production of honey, especially in view of the

increase which has been accomplished in the last ten years. In
reply to such argument let it be said that the inerease in produetion
of honey has only kept up with the inerease in population in this
country. The consumption of honey in the United States in 1914
was 2 pounds per capita and in 1928 the consumption was still 2
pounds. The production of honey in this country is estimated
at 215 pounds per capita. No other nation has a honeye“
tion as low, even Italy has a per capita consumption of 11 pounds
and Germany tops the list with 45 pounds. The United States
is exporting more than 11,000,000 pounds of honey annually to
such countries as Great Britain and Germany. These countries
will accept only the superior grades of honey properly prepared
and in the best of packages.

The future of honey consumption in the United States is the
concern of the producer. There is every reason to believe that
more honey will be used each year in this country. There ar
three important agencies at work on this problem mow ﬂ‘“‘"

results are beginning to show what may be expected in the fufure.

The Kellogg Company of Battle Creek, Michigan, is

the use of honey in connection with their foods. The word honef

=
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A]peArs on every package when over a million are produced daily,
and in every piece of advertising including store window decora-
tions. The home economics staff of this eompany is constantly
testing new recipes for the use of honey.

The work of the Ameriean Honey Institute under the direction
of Dr. H, E. Barnard at Indianapolis is gaining by great strides.
A big effort of the Institute has been the connection with the
paking industry of the United States. The use of honey in cakes
is now being urged through the schools for bakers maintained by
the Fleischmann Yeast Company. Preserves and Honey, Ine. was
organized this year after the purchase of the four largest existing
hottling plants of honey. This company has been able to treble
ihe sale of honey at the end of three months’ effort and they are
now engaged in an extensive radio advertising campaign in and
around New York. This company has great plans for the future
ineresse in the use of honey by the eonsuming public.

There is another means of erop disposal which is available to
producers everywhere, co-operative marketing. This plan has been
in operation many years in Colorado but it has not spread rapidly.
More recently the Inter-Mountain States Association was developed
and the results have been very satisfaetory. There is now one
co-operative in Towa, the Sionx Honey Company of Sioux City.
The results of this organization have been equal to the expectations
of any of its members, Co-operation is the means which has been
widely recommended as a relief measure for agriculture and is
considered by many as a magic word. According to Ed. G. Brown
eo-operation is merely the name of a system of loyal, honest en-
deavor by which a people can lift themselves to a higher level of
living. There are three things required for the suecessful operation
of eo-operative marketing. TLoyalty of membership is probably
the most essential, but the manager must be one who has been
trained in modern business methods and who has a vision, and
inndequate finaneial backing has had much to do with the failure
of many eco-operatives.

Honey prices during the fall of 1928 tended to rise in the car-
lots, whereas in a retail way there has been no such strengthening
and in some instances there has actually been a weakening, Perhaps
this has heen cansed by the volume of export sales, perhaps by the
increased activity of the newly formed combine, ““Preserves and
Honey"; likely both. These two agencies must have earlot ship-
ments to be economical. And now comes the pooling of several
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ears of honey by Louisiana beekeepers to New Orleans, g

of the same, and earlot shipments in turn. Will the markets iy
the future become wholesale or jobbing markets, asks the Ameriegy
Bee Journal.

The big reason why more honey is not consumed in this cotntry
is that the people are not made to want it more than they want 1
corresponding article of food., 'The producer in a feehle way has
been trying to get honey used but this method has not brought
results.  Most producers do not know enough about honey 1o be
uble to tell its merits and superior points, In the case of any other
article of food the marketing agency is telling the publie, Every
company has a staff to find out the merits of their food and how
to use it in ways which are better than any which have bes
proposed before. It is to be hoped that honey may yet be taken
in and treated as other food items are so that the public may be
told in an impressive manner. All indications point to the begin.
ning of a new era of marketing and consumption of honey,

EDUCATIONAL

During the season of 1928 the Agricultural Extension Servic,
through its apiary specialists, has conducted demonstration apiaries
in eleven counties. Twenty-three apiaries were established which
were composed of 480 colonies of bees. The specialists actually
operated 115 colonies and 365 colonies were ‘‘cheek’ colonies or
those operated by the owner. The check eolonies were supposed to
be operated according to the previous practice of the owner, The
demonstration colonies were operated in aecordance with the prin-
ciples advocated in all information given out regarding modem
apiary practice.

The 1928 yield of lowa honey placed the average colouy pro-
duction at 70 pounds, which is below the three-year average. li
is evident that the owners of the demonstration colonies ahsorbed
some information immediately or were above ayerage producers
The average produetion of the check colonies was 100 pounds per
colony, an inerease in returns of $3.00 per eolony. The demon-
stration colonies showed an average yield of 147 pounds per colon,
a trifle more than double the State average colony produetion
This means an inerease in the returns per colony of $4.70 sbove
the demonstrators or $7.70 above the state average, These apiares
were scattered over the state and represent all types of produging
conditions,

The production of all colonies of the demonstration apiaries was
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53400 pounds of honey, which has a market value of $5.340. This
gmount of money was actually returned to beekeepers who served
a8 eo-operators in the demonstration apiary work,

Extension field work in beekeeping was eondueted in 39 coun-
ties during 1928. This work consisted of demonstration apiaries,
special meetings, general inspeetion, and area clean-up work, _Dl!_lr-
ing the year 248 meetings were condueted and 1,016 apiaries
were visited in connection with this work. Inspection visits hrought

A fisld meeting In Woodbury County means &n Inleresting duy

the total number of persoms given personal assistance as 4,710,
There is no way to estimate the value obtained from extension work
by those who attended the meetings and put into operation some
prietice which might inerease production. There is no way to
estimate the value obtained by a community when disease is ¢leaned
up in apiaries where it is found. There is no way to estimate the
value to beekeepers in general by the increase in honey sales, The
thoperative purchase of equipment, bees and queens can be shown
to save a very definite amount. It is hard to estimate the value
to the industry of the state through the introduction of 3,000 pure
#lock queens as a result of extension effort,

The Beekeepers' Bulletin was sent every three months to over
17500 people in Iowa who are interested in keeping bees. The
objeet of this publication is to disseminate timely information and
tews items of general value, all having a definite education value,

This publication serves a definite purpose to improvement for the

e o
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I
industry of this state, A eircular of 4 pages on the Uses "‘"“i-'
was sent out on request, about 3,500 were used. About 4,@* ;
of a circular of 6 pages on the Installation and Care of Paekase '
Bees were needed for distribution. Bulletin No. 138 “*Dissassy
and Pests of the Apiary'” was used in all lines of work as 4
reference.  The demand was heavy for Bulletin No. 142 “Winter.
ing Bees in Towa.” "

The anmual short eourse for beekeepers was held for 4 days dup
ing the Farm and Home Week in February, The program was
given by the local staff with E. L. Sechrist of Washington and ¢, 1),
Adams of Madison, Wisconsin, The attendance was good for
the entire program. Work was given to the junior clubs by I.h
staff with the support of Professor F'. Juger of the University of
Minnesota,

INSPECTION

Disease eradication work was condueted in 32 eounties dm'iy
1928, Inspection on special request was done in 17 counties; on
loeality basis in 10 counties and on the area clean-up bmfpﬁ
counties, The number of colonies examined was 21,211 in 8l
apiaries. Disease was found in 1,368 colonies, 543 whre w
and 521 treated either by the owner or inspector. The returns to
the industry from inspection work is hard to estimate. Any colonies
which were treated and put on a production basis have a value
of $10.00 as against no value if left diseased. This will mesn 2
returned inventory value to the industry of $5,210 for 1928, These
treated eolonies will produce an average of 60 pounds of honey
for market, which gives a cash income to the industry of $4126
making a total of $8.336 as a direct cash return to the industey
from inspeetion work., A factor which cannot be given a cash
value is the indirect value of eliminating disease in a yard, territory
or area,

CLEAN-UP WORK IN 1928

The work during 1928 was conducted with a reduetion in staff
inasmuch as no temporary help was employed during the summer.
This change was made necessary through a reduetion of funds
available for inspection purposes. The permanent organization of
the inspection foree permitted a concerted effort on early work
with satisfactory results, There is much work to be done 5!'
ingpector at times when it may not be possible to open hlwi’!
colony examination. It is possible to locate many obscure apins

REPORT OF THE STATE APIARIST 17

i prepare the owner for inspeetion later. A big feature of this
early work is the detection of empty hives and the treatment or
Jestruction of them. One of the most fruitful sources of the

of foulbrood is the early spring robbing. Unprotected
honey is almost certain to be found by bees for there is no neetar
flow to attract their attention, The modern beekec]mr is fully
aware of the situation and fearful of results. .'l‘he mdfﬂ'erem
beckeeper is 4 menace to the industry and a serious handicap 1o

i clean-up effort,
dﬁu pm-;sibll)s- to time the clean-up work to coincide wit' h honey
flow conditions. Reinspection for treatment or destruction ‘lnok
eomsiderable time but was fully justified by the results obtained.
General inspection was conducted when possible after clelu_-up
work. More colonies were inspected in 1928 than any previous
year. This was possible beeause the large amount of clean-up ‘work
was in old territory. A great deal of effort and time was put in on
pew territory for organization and survey work, The local co-
operation was most excellent this year in the new territory Wh(’:'l'e
clean-up work was started, The colonies are in for better equip-
ment and general condition in the old eclean-up arcas. Three or
four years of eonstunt, concentrated attention is raising the stand-
ard of beekeeping. Inspeetion ecan be conducted more rapidly
under these improved conditions. Less disease is found in these
areas which requires less reinspection and treatment or des!_ruc-
fion, The attitude of the beekeepers in these old areas is entirely
helpful instead of indifferent or antagonistic.

The problem of treatment or destruction is of interest to both
the owner and the inspector. [t is demanded by law in some states
that the inspeetor destroy by burning immediately any diseased
ealony found, The owners have usually felt that this was unnee-
essarily severe and that there should be some compensation for the
destruction of personal property. A diseased colony is a publie
nuisanee in Florida and must be burned at onee. Burning has
been nsed in Texas for many years and in Wisconsin it has been
the praetiee to burn not only eolonies but old contaminated equip-
ment. The inspeetion work in California has recently been re-
organized and clean-up is based on a “‘careful burning'’ of all
liseased colonies, The “shook’ treatment is not permitted longer
s experience shows that the diseases is spread by this means in-
stead of eontrolled. It is therefore of great interest to observe the
change in attitude of Towa heekeepers in regard to the disposition
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of treated colonies. Wherever disease is found
the owner requests permission to treat. Afte
of treatment the owner appears gl

in new termitory
T tWo or three yes
ad to burn any diseas )

I | : ) seased eolop;
at once. In fact disease is detected by the owner in many '(d;::
before the visit of the iu-.[n‘:‘!lil‘. oo

GENERAL INSPECTION
The demand

for seattered inspection S
1928 peolion work was heavy

It is the policy to diseourage this type of work
quests are carefully considered before anv
work. All of the demands were '

during
and all pe.
start is made on fhe
taken care of and on an !'i-u:u)mialj

It is hard to inspect such colonles

basis. It is the custom to arrange the requests so that several yards
can be inspected on a single trip. There are several reasons for
the demand for scattered inspections, such as sa]e.uf bees, sale of
honey, newly discovered disease, serious situation in a community.
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This last class of work usually develops into locality ecffort, some-
times with the aid of demonstration apiary work. Sometimes gen-
eral inspection may be made in conjunction with the early organi-
sation of demonstration apiaries. Work of this type was dong in
15 widely separated counties during 1928,

LOCALITY INSPECTION

This type of work is more intense than the general and in many
‘istances furnishes the foundation for area clean-up effort later.
This kind of inspection is divided into two classes, that which is
done purely as inspection, either through or in conjunction with
ihe Parm Bureau office, and that which is done as an adjunet to the
orgunized demonstration work. The first class is done usually by
ihe inspector and the seeond type by the specialist after the eduea-
tional meetings have been completed. ' This met hod is efficient and
chenp with highly satisfactory results.

Work of the first type was done in Black Hawk, Bremer, Chero-
kee, Decatur, Guthrie, Harrison and Shelby counties. The work
was continued this year in Black Hawk, Bremer, Cherckde and
Hurrison counties,

Black Hawk Cownty—The work has been conducted around
Cedar Falls for three yvears, The old area was checked and some
new territory was worked. The resnlts are satisfactory although
the disesse shows higher than 1927. Inspection was made of 21
apiaries composed of 224 colonies and 107 coloniés were rein
speeted, The real results are evident in the disposition of the
38 colonies found diseased, Treatment was given to 5 colonies
but 53 colonies were l;l'!\'n'lj’\'(‘d.

Bremer County—The work was eut short in this county because
of shortage of funids, The work centers around Waverly where
flisease has been very bad. Only 38 apiaries of 134 colonies were
mspected, and 91 colonies were reinspecfed. Disease was found
in 25 colonies and 9 were treated and 16 destroyed. The per cent
of disease was 194 compared with 27.2 in 1927,

Cherokee County—Inspection was made of 127 colonies in 11
upisries in and around the town of Cherokee and every colony was
reinspeeted.  Treatment was given to the 4 colonies found disensed,
which shows only 3.19 infection.

Decatur County—The work centered around Lamoni and Leon
where disease was quite prevalent. Disease was found in 68 of the
485 eolonies of which 422 were reinspected. Destruction was com-
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pleted of 27 eolonies found diseased but conditions did not
care of the other diseased colonies. The infeetion in h"“

was 14.3 per cent,
(futhrie County—Inspection was made i :
4 't ! of 12 apiaries with
colonies and 246 of these were reinspected. Diseaze w: found s
14 colonies, 9 of which were treated and 1 was destroyed .

Harrison Couniy—The work was not so extensiv
and was more in the nature of cheek-up work. Thse}\;is::;a:‘m
per cent in 45 apiaries. Inspeetion was made of 680 coloni -(1“
which were diseased. Treatment was given to 22 colonies a:d .
one was destroyed. No reinspection w i
i) nspection was made in the county thi

Shelby County—Considerable work was done in and around
Harlan, Twelve apiaries were visited, 116 colonies were inspected,
11 of which were diseased or 9.4 per cent. Seven of the diseased
colonies were treated. No reinspection was made as the m
was too far advanced,

In'spection in conjunction with demonstration apiary work was
continued in Chickasaw, Dallas, Fayette and BEast Pottawattamie
counties during 1928,

Chickasaw County—The results of the work in this county ate
all that eould be expected. The efforts of 1926 and 1927 certainly
are proof of the possible chanee to reduce disease. From B75%
infection in 1926 to 5.3% in 1928 is the story. Disease was found
in 12 colonies of the 223 inspected and 118 reinspected.

Dalffu County—Special mention was made last year of the e
operative effort to eradicate disease in this connty. An unususl
example of educational effort is offered here. The speeialist who
also did the imspection conducted treatment demonstrations and
rmfde it possible to treat every one of the 51.2% of diseased eol
onies. This year inspection was even more extensive and not 8
single case of foulbrood was found. The work covered 542 colonies
in 24 apiaries and reinspection of 162 colonies,

Fayette County—The work in this county shows the need for
drastic action and the first step was taken this year when 177 of
the 214 colonies of disease were destroyed and 9 were treated. The
infection is very little less this year at 24.7% than last year. Fise
hundred forty-two colonies were inspected and 162 reinspected it
24 apiaries,

East Pottawattamie Counly—Inspection was more extensive this
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than last and the results indicate a reduetion in disease from
75% to 8.1%. Treatment was given to 16 colonies and 4 were
destroyed of the 90 eolonies found diseased out of 645 colonies

inspected.
AREA CLEAN-UP

Work was continued during 1928 in three counties, Tda, West
Pottawattamie and Woodbury. Work was also started in Henry
and Page counties. The plan of work on this basis is generally
understood and needs only review here, When a campaign is under-
jgken in a county it is the aim to locate every colony of bees,
Where disease is found a vigorous effort is made to clean up or

_destroy it. It is seldom possible to work over an entire county the
first or even the second year. Reinspection is made frequently
in those’ communities where disease is found but the disease cannol
be eliminated in a short time. 1t is not hard to reduce the disease
to 4 very low factor as is indieated by the results obtained in the
three old countries,

Ida County—The results obtained in this county are very satis-
{actory, in fact, the most progress in the eradieation of disease
lias been made here. This is due to the fact that diseased colonies
were destroyed according to Inspector Shipton. The beekeepers
are now anxious to destroy in preference to treatment. The in-
feetion has been reduced from 10.4% to 3.5% and the continued
eo-operation for another year should reduce the disease still more,

West Pottawattamie County — Considerable improvement is
shown in the eradication of disease. Progress has been retarded
{0 some extent as most beekeepers insist on treating disease under
all conditions. The old territory is proving so diffieult to clean up
thit little new area can be included with the present shortage of
funds. The loeal co-operation is improving slowly and will govern
the rate of progress in the fnture. The infection was found to be
145% compared with 15,05 last year, Treatment was given to
180 golonies and 17 were destroyed of the 221 eolonies found dis-
vsed,

Woodbury County—Some disease was found this year among
apiaries located along the river for the first time, It has been

impossible to locate the source but it is possible to believe that it
may have been earried from across the river. Most of the bee-
keepers in this county are in favor of destroying all colonies found
with disease. The results of the eampaign over a period of five
yeurs are satisfactory to the beekeepers and those in charge of
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inspection. The work this year eovered 92 apiaries of § ol

onies and 87 were reinspected. Disease was found in 119 egam: %

of which 66 were treated and 55 were destroyed. The mfm“

is 1.8%, which is exceedingly low. =y

Work was started in two new counties during 1928, thes e

Heunry and Page. :

Henry County—A very severe situation was found to exigg jy
this county, centered around the town of Mt. Pleasant. The work
covered 47 apiaries composed of 295 colonies, and disease wys
found in 95 colonies or 32.2%. Treatment was given to 69 ool
onies and 19 were destroyed. A heavy recheek was made, in gl
191 colonies. A situation of this kind needs attention
over a period of several years. It is to be hoped that loeal s
operation will be extended for future effort,

Page County—Very little disease was found in this county out-
side of the towns of Clarinda and Shenandoah. Most of the in
fected colonies were treated. This was considered advisable where
entire yards were found diseased. 1t is understood that any re
ovcurrence of the disease in these yards will be destroyed. Lol
co-opération in this county was most exeellent and an appreeiative
attitude was expressed at all times. This work covered 577 sl
onies, of which 117 were diseased or 20.2%. Treatment was given
43 colonies and 76 were destroyed. Reinspeetion was made of 135
colonies.  Future work in this area should give very satisfactory
results,

SUMMARY

More eolonies were inspected this year than any year under the
present managenment and the amount of reinspection was greater
than in any previous year, '

The percentage of disease over the state was less this year and
in all of the counties where continuous effort has been made thers
is a material reduction in the infeetion. :

A greater proportion of disease found is either treated or de
stroyed and the amount of destruction has greatly increased. It
is felt that this practice will prove beneficial here as it has in other
states, ; v

The results of the inspection effort this year shows again the
value of concentrated work to reduce disease, indicated by ares
clean-up, R e

There is no way to estimate the ultimate benefit to ﬁﬂw
from inspeetion work. The control of disease hmm
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. management. Box hives of all types are being rf:lylaced
Wby modern equipment in all counties in the locality and
*;;uzfa:::aoum:lnding features is the splendid co-oper!ulmn l:'ev
eeived from beckeepers in the old elun-up areas. H?st:hty lsu

laced with hospitality. Friends.hlp_ comes wn.h I‘(‘ﬁl‘l.t&.

= npm want to see the good to be obtained from inspection
ﬁo:’]fhny give co-operation, Time and Rpeci.al effori' I_uu:‘ ::{r-::l
gt on the inmexperienced beekeeper where d"""f“'“' was fo = :
ph' man without experience is seldom suecessful in handling dis-
:me. (o-operation and success will be found together. -
There is a lack of appreciation on the part n'f heekeepers ;: o
shortage of funds for inspection works. There is a common hfm. =
wlge that a state fund is provided for .snch purpose 'huf t 1]!‘! ‘-
thought of the amount or what it will actun!l_v.per.mn, A0
¥ Jort must be given more in the future if inspeetion is to have a
;:::-I chanee to control disease. Imspection is for the pm?vul.inll
of th;' industry, to make possible the profitable production of

honey.
TABLE I—SUMMARY OF 1928 INSPECTION
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TABLE 2—-SUMMARY OF 10WA INSPECTIONS

/ Jolonle. -
ity \Di:n{giea“) Co T‘:.nl ] Dluged minm”
H S X P L]
;"E (51) Cite i BEEKEEPERS' CONVENTION
8 4,152 567 'y k rs’
62 11,631 } ’ n of the Towa Beekeepe
5::'3 ”ng: i?é% The seventeenth annnail c(l)il,:l\?r;:m]nwa November 16-17, 1928,
a4 13934 143 2,803 Association was held at Cedar Rapids, y 4
816 16,841 1,368 4367

Officers of the Current Season

President—N. Williamson, Bronson,
President

B0 y h
TABLE 3-SUMMARY LOCALITY INSPECTION 5. G. Jessup, Council Bluffs.

REGULATORY

s Vice dock, Ames.
Rein- Treasurer—F., B. Paddock,
Aplaries Colonies Diseased Por eont sn:c:‘eo Treated d?;“ % G. Brown, SBergeant Bluff,
= Black Hawk County Direc! H. Ohmert, Dubuque.
1926 25 152 5 32.1 5 A, F. Karsten, Alta Vista,
a3 [ 3 220 o 2.2 107 ¥ Director—Harry A. Pease, Shenandoah. Fall
u;- :. :ﬁ’ m:;-" ""-'-"?- I:t Wum Legislative Committee, W. 8. Walker, lowa Falls.
i - e .
1928 3 134 25 19.4 a1 1l PRESIDENT'S ADDRESS
Cherokee County
1936 ..... 15 140 b 6.4 N. Williamson, Bronson Bi
I 17 195 25 143 Tad county beekeepers to hold this,
ool 1 12t 1 -3 15 1 o very B O o etion. I Bope, that we. may  hecome: better 8¢
Decatur County 17th annual convention. 1 hope { you as regular
1% ks b 485 08 14.3 ‘22 = qoainted during the sessions, that we may entist ey st el dperd
WA G 12 271 G'll:"“ ‘I“‘.S.'Iy 246 ) members of our Association, and meet you an 1
Harrison Count meetings, necessary funds
(937 10 5 183 210 & 27h 236 We have hg;d lgs:f htg:?nff tr;;?;nmodmuol:gjiﬁnﬁtr So far we have
T, saiae b 7 | i il wih 0 on e a . not enough to
1938 ..... @5 680 “::m, mm.:.: 2 “mwgl, to get only eu?usaawlx:e:mklel;ea:owm: o nuadribe
T 12 1146 11 [N T make any real mﬂ“:ern beekeeper of the state.
help and influence of every ry unsatisfactory in most
S Do T olt sty (AR MMBUes] Tives YAIlGY: e had @siy-
Rein- ) e that on
Aplaries Colonies Disensed Per cent up:eted Treated  siroyed :l::.lltwe: ;n:;“:';;: that. has pot be?g;: ‘Mm a.:s‘:::u:ln‘:}lde lli:::
Chickasnw County told, has had a very crop.
1924 10 7.5 Eastern lowa, 1 am " : ooking for a better crop
H ;5 '-‘-i 3?3 gé; o M;:lrlndnstry lives on hopes; we will be | g e o
..... 22 % .8 - : by €. E. Barto .
1920 2 Prr R (e s e ot i Aasociation. (hat beskecbing was Bot up £0 <4
i S A 247 31 1.2 4% ihen president of o . tatem men who
::gl’! ..... :le ;;}: ”' ".t.? :;3 et standard that this state deserves. [ have !lu;l 8 ri:tancl'rmdllﬂba
Fayeite County th sibllities and have found our p
¥ have estimated the pos rdict of other men who
11}y SR 8 T4 190 200 s;s = far below what it ecould be. Also | have the ve AB&NT 15\ R00d | for
:'“ E P ¥ ot lm'ni.'.w.mn:l:-"uo--u” : o belleve that the state {s now producing more honey
81T . 20 382 20 7.5 dustry. -
LN i v o 1% 645 2 R o7 18 “f::, wondering if It will always be safd of lowa that t:hmo;li:‘?fﬁ
: ¥ it should; then 1 feel that that very
AREA CLEAN-UP 2 ing as much as be true of us as a state for many
Reln- L R i Bl AR g B I believe there is hardly a limit
Aplariex Colonles  Diseaxed Por cent  spected Troated wtroyed Years to come, and justly so, because faith to believe that the time
1da Count 10 what we might produce. But | have ey than any other state in
1024 “ 744 &0 0.4 s iy will come when lowa will produce more honey Association “will be
Bt i R - L] T n the unlon. 1 believe that intelligent support °t‘ SR
..... ] 3 4 P e ¥
* " Went Pottawnttamie Connty ihe means of bringing this ""”'d"‘“}; his address sald that we ought
1826 116 1017 V16 6.5 That same year of 1915 the president lture added ‘at Ames.
1927 . 318 2043 208 15.0 a5 o 1o be thankful that we have a course in Bee Culture fahed roey
Ry 174 1,515 221 14.5 L L as many things ‘can be accompl as
Wosdbury Ghmaty . in the years to come, o4 to expect of the future?
1RV T 120 5,236 314 6.0 been done in the past, what ought we the Corn Sugar Bill. Some of
s ..... 166 2,838 482 16.9 We are another siege agalnst uostios has:been
|+ LT e i 3] 23 i 7 the leaders in this battle thought that the eorn ﬂlﬂ““f'? 8. AB:T wee it
a4 b 5 iis %4 &7 L witled for all time when it fafled to e v&.wm onrcis e o heep
Menry Count i We are only In the beginning of the figh i TadrsY TS aotn
ADEE v i 7 25 LI 191 %8 the alert for some time yet or “’N“'w"".‘,e?’%?'um abel
I 5 517 i e 135 4 fugar will go into any and every
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We are to entertain the Honey Producer's Lea
We are being told that we have a large job on f;'f é:nlmg?'
need the united efforts of all the beekeepers of the state
So we are not only golng to expect the beekeepers of this part

Atdate to help in the boosting of th expee
tendance also, = § EROTN, S t Tour ok,

EUGENE SECOR'S CONTRIBUTION TO BEEKEEPING
Frank C, Pellett, Hamilton, Miinois :

Alas, how brief is the span of man's
diligent forgotten! But a few brief ﬁ;:tya::.d hE::e::on&mh o mat
prominent figure among American beekeepers and horﬂcn]tum:*‘.
I:a; I:l r;mn I;af !:lgii IdeaLs‘ worthy purposes and sincere —&
¢ll for those of us who knew him and 1
to consider what he did for our industry, ?ovrﬂlgi:ogapg:mmm.h
for the state of lowa. To me has been assigned the task of m.‘
m:irlbulk;n to the business of honey production. p <
Secor’s Interest in bees, like his interest in
from his desire to live a rich and full lfe. H?: ?:; .:grf:lhlau
such a round of duties as fall to the lot of a busy man. He had o
business interests for the time and place in which he lived, h(“
things which meant most to him were his home, his !amily-wl::
garden, In 1883, he wrote in the American Bee Journal, "1 belang
the amateur list. I keep bees becanse I like to, in fact because | canpof
help it, and not merely for the dollars and cents it brings me, |
to that number who believe in occupying thelr leisure moments [n g
profitable industry, rather than with fast horses, dog or gum, m&ﬂn
or baseball, Hence I have drifted into those delightful employments of
;v:il:;llw;lllng t1;1:1.“!;: n;tid keep bees as a recreation, and as a means of
shing the family those luxuries wh
markets :l’ an inland town.” o R
Secor first became interested In bees in X :
continued until his death on May 14, 19119. lfs;eﬂu%hnfmm:
:);:::: ;.}m:; yis:'rs tl:; w:; destined to hold an important place In
e indus a to wie .
orfnnl;nlous of beekeepers, e
I the same article already quoted, he wrote, “My low fuscinat
Ing art, made practical by the fmmortal Lan;stro{h? i:nme‘:'#ﬁﬂ
years, and some day | may make It my specialty.” ‘
Kugene Secor never did make his bees a specialty. He had too masy
Interests, and loved too many things to devote his attention to any e
thing closely, In telling of his “Fourth Annual Report,” he m&l‘
having secured more than 1,200 pounds of honey, an average of slightly
more than 86 pounds per colony and sald that he would never De saté
fied untll his per colony average was a hundred pounds or over. In thil
day small apiaries were the rule and such crops of honey as aré pro
dn;ed no\: were seemingly impossible, '
0 great was his Interest in his lttle api that he began
freely for the bee magazines: within a sll:,.olr?tl:: his name
familiar to the resders of both the American Bee Journal and
Ings In Bee Culture. The first article that I have been able to find (mm
his pen appeared In Gleanings in March, 1851, and tokl of a report of
honeydew stored in large quantities In Oregon. It appears to refer 1o
th&t“;:ni now known as fir sugar.

n a short time articles from his pen appeared om a varlety o
subjects relating to bees. He told of pln‘:tl.ng alsike
and the resuliing bee pasture; he wrote of
ing bees with peculiar traits; of results from giving
the cellar on the approach of spring, Evidently, he early developed the
habit of close observation, for in September, 1882, he wrote in b
Amerlean Bee Journal, “It is clear to my mind that th mm
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Is too shallow for outdoor wintering In a cold climate.”
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licated on. for the shallow combs in that hive have resulted
in the u:ko;ﬁ:iwld th ds of door-wintered-colonies here in the

"ml m of his interests Is manifested in his writings: for along
«lth his bees he mentions numerous other subjects, sometimes serlously,
stimes hnmorously. and he frequently spices his comments with a

few lines of poetry. Finding that late swarms in lowa frequently filled
{lie hives with honey or even made some surplug, he made over some old
rhyme to fit the western conditions.

#4 swarm of bees in May, Is worth a fton of hay.

A swarm of bees In June, I8 worth a silver spoon,

A swarm of bees in July, 1sn't worth a fiy."

1d couplet he changed to read as follows:

njb .'lmn n’} bees in May Is a ‘hip, hip, hporaa'—in lowa.

A swarm of bees in June, is In the same tune—in lowa.

A swarm of bees in July, you need not be afraid to try—din lowa,

An August swarm, as the weather is warm,
1s all 0. K.—don't fool it away—in lTowa.

A swarm of bees in September Is rare,
ful even that can be saved with care—in lowa.”

The arrival of a baby daughter was the occasion for an interesting
commentary on “Bees and Bables,” which appeared in Gleanings in
Seplember, 1883. He said that the arrival of a baby was no particular
govelty for he had had seven before—but they were all boys. Thiz one
wis a gir! and the extraordinary event aronsed great enthuslasm on
the part of her fond father who said, "That first girl baby croated an
onthisiasm in the neighborhood among the old malds and the young
maldens, the married women and little children equal to a beckeeper's
convention.”

This daughter held a large place in the affections of her father until
the day of his death. She grew up to be his constant companion, inter-
ested fn all the things which interested him and after his death she
was the one to carry on the projects which he left unfinished. It was
4 happy day for Eugene Secor when Miss Nina arrived and he eame to
depend upon her for that intimate companionship which every individual
requires when the shadows begin to lengthen and the ordinary affalrs
of life no Jonger require close attention.

In 1883, a meeting was held in the tent of Rev. Clute, superintendent
of the spiary exhibit at the State Falr at Des Moines. At that time an
association was formed with Clute as president. This was probably the
first attempt at state wide organization in lowa. We are Indebted to
Secor for making a record of the fact, He likewise reports a very good
exhiblt of apiary products at the fair that season and says that there
was an eager crowd constantly present,

Diring those early years he often wrote of the Importance of cul-
tivating the home market and urged his readers to put up their product
In attractive form and use n neat label. Since so many food products
were sold In bulk at that time, Secor was somewhat in advance of his
day by apprecisting the value of an attractive package in the eale of

a¥

e wrote much on the subject of wintering at a time when winter
s0 heavy in this region as to be disastrous. ' He advocated
bess into the cellar early, rather than leaving them on the
as long as possible. He advocated a dry cellar and
were often the result of low temperatures in the cellar.
his position, for we now know that the warm cellar
cold one. Secor stated that he secured favorable results
thermometer ding at 44 degrees while his neighbors with
‘dost heavily. He contended that after the flow was over
‘safer in a dark cellur where they were quiet than when
on the mild days of late autumn,

Secor's verses w at trequent intervals In the
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bee magazines. They had to do with many subjects until he came s
be known as the beekeepers’ poet. He wrote a poem of eight |
about the beekeepers' convention of 1887, of which the following ;
part: j k
“At Chlcago they met, a right jolly set,
On a soft balmy day in November,
Such a buzz and roar I heard once before—
At an old cider mill in September,

They talked about bees—their legs and their knees,
Of the God-given nectar in flowers,

Of its value as food, of bare-headed brood,
And the late sad fallure of showers."

Everything from “Weighing the Baby” to “The Linden Tree," served
to stimulate him to express his feelings in rhyme. The nineties
remembered as the great convention period of beedom.
there were but few organizations and they attracted men :
territory. In these days of county and state organizations, conventions
have a much more local aspect than was the case then.
can drive a hundred miles to attend a hee meeting and satisfy his
for contact with his fellow craftsmen. At that period the
Convention was the big time of the beeman's vear and hundreds o
advantage of the occasion.

Songs were 4 popular feature of those gatherings and on ny
oceasions Secor composed the words and Dr. C. C. Miller or :
York set them to musie especlally for a particular meeting.
of these songs, with others, were published and offered for sale, 1
Beekeeper's Lullaby,” “Beekeeper's Reunion Song,” “Buckwheat
and Honey" and several more, were composed by Eugene Secor.

Considering that beekeeping with him was but one of several
followed to provide diversion from his business, Secor gave & o
deal of his time to furthering the cause of the Industry, He
member of a banking firm and also extensively engaged In
estate business. Beekeeping and horticulture claimed such time a
could spare from business, His fellows were quick to recognize his
ability for leadership and demands followed rapidly until they made
large claims upon his time.

In December, 1889, he was elected first vice president of the Inter
national Bee Association at the convention held at Brantford, Ontars
This was but the beginning of a long succession of similar honors. Is
Seplember, 1880, he was elected president of the lowa State Beekeepers
Society and re-elected in 1591 and 1892, He was also president of the
lowa Horticultural Society at this time. _

In December 1891, the North American Beekeepers' Association
a convention at Albany, where Secor was elected president of the or
’nnlnﬂgu.(‘ The following year he presided at the convention at Wask
ngton., D. C,

In 1893, the World's Columbian Exposition was held at Chicago.
was a magnificent enterprise and set a new standard for of
character. Secor was chosen to judge the aplarian exhibits
some time in Chicago as a result.

The adulteration of honey with the near ruin of the mar
tracted honey as a result, greatly agitated the beekeepers of
There was much speculation as to ways and means of
menace of glucose sold as honey., Charles Dadant had urged
ment of & pure food law which met with general favor ; v
In 1897, & new organization known as “United States Beekeepers'
was formed for the purpose of combating the adulteration of |
defense of legal rights of the beemen and the prosecution
commission men. Eugenn Secor wus seleeted as general
the organization, .y
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following year, Secor received 216 votes of the 228 ballots cast
g uch publicity was given to the statement that combs
Q:‘H.:l“n:ll:‘: oT mn:ll‘ne and filled with ;lne::euutu“ u:;:;l; m&r as t:
ppearance of honey. Secor gave mu ressin 1
‘“dﬁn.m' of publll:atl.luns in which such statements lppel.l'di ’l:ln& t:g
yising them that honey in the comb could not be successfully iy “;
ise such limited funds of the association secured were[ e
— ution of adulterators. The first case in the city o < !{
mmme in the discharge of the defendant but the resulting p|: edc i:
¢city papers was heipful. Another case in Michigan resu Ht L8
I‘.:,;" ing & man well and honorably known among heekeener;.he e -
u“:ul of selling honey which was largely adulterated. ETOC
“hn pought the honey was convicted and fined. eV
b Next came the defense of a New York beekeeper who was o
Srted damage to peaches in a nearby orchard. The justice court
4':;';04 against the beekeeper but upc:ln Iajmteal. pg?or.;:: :';r?ry“r:ﬂ
srated from blame. In such matters, the Union o g DAkl s
service y industry during the period that
l‘:::u;:;c:'l.t : k;;gu:;m of a beekeeper in Rochester, Newb Yorlt:;
ﬂn:r;” arrested for violation of an ordinance against keeping tu:led
the eity without consent of all property owners within 100 feet, attra
wide attention and resulted in victory for the heekeeper. ok bt
With his fitth annual report, Secor asked to be relieved o : :l o
of the office because of the press of other and more col;{gel;’ F:a ncs.;
He wus not relieved, however, until a year later when N. E.
sueceeded him, . BTN
nd was raised for the purpose of erecting a mon
ln"i..ultzs.l.:ngtmth. inventor of the movable frame hive. sSeal::rmv;:u
2 member of the committee having the matter in charge.l ucth b$
enoes us we soe to the movement are letters written by bim to the
u\::ge:he uffairs of the org tion no 1 required hlt; a::.tul;u:;:
our friend devoted himself to writing, although his mnu'm:l m‘;r A
peared in the bee magazines less frequently. He became edilor Hogr
boe department of the Northwestern Agriculturist, which ?.h""'el' i
weekly clrenlation of 150,000, and wrote frequent articles for lt cdo e
tisth Century Farmer,” and other rural publications. It ndl :ﬂ .
whether any other writer on beekeeping had so wide an au e; v
Eugene Secor during the years of his greatest activity. When *; i
ber that he also wrote with equal facility on fruits, flowers an o
sttractions, we wonder how he ever found the time to do so mu
“I; ‘hlfl ul:t'::a;:ars, Secor met gerlous financial reverses. His Mengz
could see no change in him as a result, unless it be that he manifest
#ven greater interest in the things relating to the out-of-doors. W‘huln
basiness no longer required his constant attention, he gave himself fully
1o his bees and flowers, his fruits and his farm. He gave no sign of
regret for the losses he had met but was the same genial friend. Al
though he continued to write an occaslonal article about bees until near
the end of his life, his later years were devoted especially to hortieul-
taral pursuits with emphasis on the culture of peonies. Some of hls
seedlings were of outstanding merit and had he been permitted a few
more yoars of lite, he would probably have won wide recognition In
tiat field. One of the world's leading aulhol;!ﬂea states ﬂ‘lil !la eon-
siders the Nina Secor as one of the finest p s0 far pr

Our friend was s man of wide interests. When I vigited him, I found
him apparently as much interested in his shorthorn cattle as in his bees
or s flowers. He welghed the milk and kept careful records of pro-
duction of ench cow, In the evening of life, he scemed to find the
knemest of pleasure In every detail of actlvity on his little farm.

He kept in close touch with progress in all lines of agriculture, As
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an active member of Farmers' Institutes, Agricultural Soclety, W

tural Soclety and Beckoepers’' Association, he gave real s

In the beekeeping field he left no important discovery or L‘“"ﬁ-:

perpetuate his name, hut his service in establishing the legal righty

the craft, and calling the attention of the public to the service of (B o

in the pollination of fruit and the value of honey as food for mn,*z

not he forgotten by his generation.

SPRINGTIME IN THE BEEYARD
J. H. Merrill, Raynham Center, Mass.

Spring management of bees, when properly practiced,

August of the preceding year, It should include all of m:a:éﬁ'u;:"
the beekeeper before the honey flow hegins. To postpone these *
ities until the spring of the year would be equivalent to locking the barp
door after the horse has been stolen. Yet now s the time to cheek

on our practices, plans and improvements, and then make certain tﬁ"
we carry out these plans during the coming season. ¥

The year in an aplary shonld be divided into two, rather than foar,
seasons, If the character of the work to be dome is considered. These
might be called the season before the honey flow begins, and the senkon
of the honey flow, or, the preparation and participation periods, In
nearly every locality the first perfod will be longer than the |
and the amount of honey stored during the participation period w
depend upon the nature and thoronghness of work done during the pre
paratory perlod.

It s & mistake to belleve that such manipulative practices as
Ing and stimulative feeding in the spring, will, alone, result in d 5
strong colonfes. Perhaps it would he well to consider here some of the
factors which favor the development of strong colonles, When we under
stand why a colony hecomes strong we can adapt our heekeeping prac
tices to meet the needs of our bees,

Regardless of the locality where heekeeping is practiced thers are
certain fixed factors which Influence the rate of colony development In
the spring of the year. A normal colony of bees will develop in a
normal way, and, other things belng equal, will arrive at its peak of
strength in time to reap the fullest benefit from the honey flow.

By a normal colony is meant a colony which has a large number of
young bees, plenty of stores, and sufficient room to permit unin
brood rearing, It will be recognized that it is not possible to fulfill these
conditions In the spring of the year. They result rather from atientions
and manipulations which the colonies received before being placed In
winter quarters. An examination of what happens if these manipuls
tiong are neglected will reveal the necessity of applying them at the
correct time,

In & normal colony of bees the peak of brood rearing is usually reached
colncldent with the beginning of the honeyflow, and will in some cases
be reached even prior to this time. Colonies which are
supplied with stotes do not reach their peak of brood rearing until the
honeyflow has continued long enough to enable them to overcome the
deficiency of stores in the hive. Furthermore, even when they do attaim
their peak, such colonies will not have as high a rate of brood rearing
us did those colonles which were well supplied with stores and which
reached thelr peaks before the honeyflow began. This in jtself should
convince us of the fallacy of attempting to stimulate brood rearing
resorting to so-called stimulative feeding in the spring. It might
possible to do this feeding early enough to overcome a deficiency
stores but It 15 not probable that it would be attended to in time.

The queen automatically begins egg-laying whenever the temperatur
within the hive reaches the egg-laying point, This mmﬁ
upon the activities of the bees themselves. In weak colonies, in

insufficlently supplied with stores, or in colonfes supplied with z
of a poor grade, the activities of the bees will be abnormal. The re
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the egg-laying temperature is reached early in the season,
‘%‘:‘ﬁnuy. the colonies may have become weakened and perish
-, the homey season even begins. In normal colonjes, however, it
“':'mtiraly different story. Whenever the bees have had an oppor-
:mll! to break the cluster and fly from the hive they avail themselves of
this privilege. It this flight be followed by a marked drop in tem-
are, the bees, In thelr attempt to restore a normal hive temperaturs
really carry thelr exertions farther than necessary, and as a result the
tamperature within the hive is sufficiently raised as to cause the gueen
i begin ege-laying, and brood rearing will continpe from this point;
if not, and the colony is normal, it soon rights itself and no harm results
trom this unseasonal ege-laying.

In normal colonies the worker bees rear to mafturity a majority of
{he eggs which the queen lays. The ability to do thls varles in different
nives and probably in different localities. It would require considerable
study to fearn just why this phenomenon occurs. There has, howeaver,
heen notlced a definite relation bétween the strength of a colony and
the percentage of eggs which are developed into adults. This does not
depend upon the food supply because it has been observed in colonles
of varying strengths as far as the number of bees were concerned and
where all were plentifully supplied with stores. The importance of
stores at the proper time has been mentioned before, but there are other
fsctors which cause a varfation in the rate of brood rearing. When
queens were exchanged from one hive to another it was found that,
regardless of the abllity of the queen, the amount of brood which was
reared correlated with the strength of the particular colony in which
{he queens were placed. Queen breeders who receive conflicting reports
from customers regarding the performance of their queens wonld prob-
ably understand the reason If they could secure accurats information
a8 to the strength of the eplonies in which their queens were placed,
A new queen should not be considered as a cure-all for poor heekeepling.
This wonld Indicate the necessity of having a large number of young
bees {n a hive at the beginning of winter. Such colonles would not only
be able to earry on the work of maintaining a proper hive temperature
thronghout the winter but would have enough energy in the spring to
enable them to successfully perform the dutles of brood rearing. If
colonjes are strengthened by uniting, or by adding package bLees, there
will be an Increased rate of brood rearing.

Bees are creatures sctuated by but one Instinet at a time. When
they are gathering nectar their attention is turned from brood rearing.
Consequently, it will be found that the number of bees which perish
every day during the heavy part of the honey flow exceeds the number
of new bees which are developed in the colony. Another argument for
strong colonfes before the honeyflow begins.

Sinee it has recently been demonstrated that brood cannot be reared
on artificlal pollen it will be necessary to have each hive supplied with
combs contalning natural pollen, If a maximum development of the

es I8 expected.

It will not be necessary to call attention.to the fact that every colony
of bees should be provided with sufficient room td house its food supply
and at the same time furnish plenty of space for brood rearing. A
fallure Lo observe this will cramp the bees in their activities and retard
‘“tl::w.nl. This, too, 18 a condition which zhould he met In the fall

year,

A new queen, introduced into the hive late In the season, will, ordl-
sarlly, result in an abundance of new bees before winter. Then, If the

are supplied with plenty of hive room, sufficient stores, und pro-
from weather changes, the question of spring management of the
colonles will be disposed of even hefore winter begins,
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TREATING AMERICAN FOUL BROOD IN 1Iowa
A. D. Worthington, Ames, lowa

The first step in cleaning up American foulbrood s to
thé cause, spread, symploms and the treatment of disease.
be accomplished by carefully reading and studying a bulletin on
lean foulbrood. Second, is to carefully work out a definite
your conditions In eradlcating disease, Have the operation and i
work to be done clearly outlined in your mind. The actual Mw
starts by first disposing of all means of infection in your honey
and ecarefully remove all surplus equipment from apiary grounds sas
disinfect them. The aplary is cut down to only strong This
is done by uniting, the uniting being done by shaking the diseased
into another diseased colony. The colonies should be tho !

before shaking them together. After all surplus equipment has bees

disinfected, honey disposed of, and all possible means of be

gides that in the one story diseased colony cleaned up, the actual treas

ment begins,
The time of year, per cent of disease and the circumstances in reganl

to the number of colonles being exposed to disease, determines the exaet

method of treatment, For example if 309 of the coloufes are diseass
I would shake the entire aplary provided this disease was found fn spring
or summer. If on examination of the apiary in spring, summer or
the aplary shows 10% disease and has not been exposed to (lseased
honey in the aplary I wonld destroy the diseased colonies, If 20 to 264
disease showed In the aplary In early spring then in all probability mot
more than 10% disease will ghow later in the remaining colonfes. |
would treat the above colonies by shaking.

It 809 or more should show disease or if several colonies in the apiary
died of disease and were robbed the entire apiary should be treated pro-
vided the Infection was found in spring or summer. If Infection wa
found in fall the bees should be killed and equipment cleaned.

In explaining the treatment I think it is best to take a definite aplury,
say one conslsting of 26 colonles, On Inspection in early June of the 5
colonies, 10 show American fonlbrood, § are new swarms or increase
placed in new hives on full sheets of foundations. We at onee declde the
entire aplary should be treated with the exception of the 5 new swarms
The first step I8 to remove the & new swarms, 30 or 40 vards so
will not get disease, Treatment |s started as soon as healthy ¢o
are moved away. The first preparation is to dig a large hole
deep and 6 feet square, start a good fire In bottom and place
fron wheel or iron bars in the hole so as to prevent old
honey from falling directly on fire. A large tank filled
water and lye should be In readiness. The first colony is
side. The new hive Is placed on the original stand, n
spread In front and extending Into entrance of hive,
held in place by the bhottom and hive body, The diseased
opened, the top placed In the tank of bolling lye water and tb
brushed from comb or shook on newspaper in front of clean hiv
diseased comb Is placed In a sack immediately after bees
off. After all combs from one hive are In sack dump on
The hive body and bottom is then placed in boiling lve i
equipment is left in only several minutes or long
all honey and comb, provided the tank is not large en
equipment as it from dl 1 coloni After shaking
colonies, go back and smoke the bees in, remove and burn
paper and place queen guard on entrance of hive to prevent
from absconding, :

Three men are required to treat an aplary In that way. [ feel
it doesn’t pay to try and save brood homey or combs tak
brood nests of the diseased colonfes. All supers are bolled in I3
at least 15 minutes. Extracted combs should be rendered u
bofled, or the extracted combs are disinfected by placing them in
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ehyde solution for 48 hours. This operation should be done
to the above treatment.

Colonies should be shook only during a honeyflow or an ideal condi-
ton is just at the bheginning of the honeyflow. Any colony or even an

tire aplary found diseased in the fall should be killed. The best time
:do this is In late fall on a cold day when no bhees are fiying and there
§s no chance of robbing. 1 prefer calclum cyanide to any other chemical
{o kill bees. It s cheaper to kill diseased colonles than to winter them
and shake the following spring. A thorough cleaning can be made and
hives filled with package bees in the spring. g

After bees are treated, great care should be taken to send them ;
winter in the best condition. This is a place where beekeepers fal
down. For example, | know a beekeeper at Guthrie Center who treated
some 15 colonies during the spring of 1927 which did well that reason.
However, he left them out exposed and did not give them sufficient
winter stores. Five colonies died; one of the five showed disease and
was robbed out. Seven colonies in his aplary showed disease fn 1927,
approximately after the diseased colony was robbed. The aplary did
not show disease for 12 months, with the exception of the one colony
dying in the winter. From every indication the new infestation came
from the one colony dying In his apiary and being robbed, then when
b was urged to clean up again he argued it was impossible, that he had
made an earnest effort and he wasn’t anxious to treat again. He did
uot make an earnest effort. If he had, the ome hive would have been
tound in the spring and destroyed, giving him a clean apiary. The
colonles should be carefully examined in the fall and exceptional effort
made to propare them for 100% wintering. They should be examined
in early spring and weak colonles united to prevent any robbing. All
supers the following year ghould be numbered correspondingly to hive
thay are used on and mo brood equipment, supers, etc., should be Inter-
changed. If Interchanging ls done have a definite record so it disease
does show in one or two hives you can stamp it out for certain, Ninety
per cent of spread and disease s rte%ht at hnnl:r. A careful beekeeper
can keep a clean apiary in a diseased community.

In Dallas county in June, 1927 some 26 apiaries around Perry, Bouton
and Minburn were found to be affected with American foulbrood. The
26 aplaries consisting from 1 to 60 colonles were treated as described
previously and not o single colony showed disease in 1827 or 1828, It
can be done and done effectively.

In summing up it might be said that the causes why beekeepers fail
o make a thorough and succesaful clean-up are:

Fall to understand the spread and nature of disease.
Does not plan definitely in clean-up,
Tries to save too much,
e is not convinced that he can clean up and keep disease out.
to control instead of eradicate. -
not dispose of diseased honey, combs and equipment but alores
his supposedly beetight homey house.

Swwa pomp

-

A DRASTIC CURE FOR AMERICAN FOULBROOD

A. F. Karsten, Alta Vista, lowa

rhaps the subject of this paper should be “How we are trying to
¢ foulbrood” for we have not yet seen the results in our aplary.
not an altogether new method. Others have gone at it, at

a similar , and have been very successful. "
) for six years, We camea by it Inno-
1, getting our first bees from a man who had It and not
t we were getting into. We feel that we have been con-
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sclentious in fighting it, yet we have not succeeded.
song, 1 belleve are these: Homten ﬂl"‘*

First: We got some of the supers from diseased colonies "
with the others as we took off supers before we knew they wera
and then lost track of them and put them back on in the g ;
ucmrldtng to anthorities is not safe. Yet If beekeepers wonld want 1y
sxumine every colony before taking off a super, what !
would be. : s

Second: We took all the diseased material into the honey housg and
disposed of it there, which should not be done. One should have g
pest-house, where it should be taken, including full supers, and shoul
be left there until thoroughly disinfected. This house should co
an extra extractor that should be used for nothing else, for 1 doult
whether anyone throws away all the honey found in supers of diseased
colonies. Needless to say, this house should have bolted windows sad
A padiocked door. This is expensive, of course, but 1 know of no other
way unless one does as we are doing now.

Third: I doubt whether it is possible to find and shake sl diseassd
colonies at one time. How will you find them? You may find all that
have diseased brood, even those which show only one call. You may
want to be safe and dispose of all material in a pest-house, but syven
then, how do you know you have eradicated the disease? Other colonles
may have honey containing spores that have not been fed to larvae, bat
will be fed next spring. And there may be spores in the supers of
same colonies, so you spread it next spring, when you disteibute (hem,

Under these conditions how are you ever going to make a th
clean-up? We at least have come to the conclusion, that it i& a hit and
miss method, mostly miss, We have been assured that in certaln cases
it has been accomplished, but in most cases that we have heard of,
it has not.

So this year we are trying a new way, new at least to us. We killed
every bee we had on the place about September 1st—42 colonfes and
12 nuclei with young queens that we had intended to introduce. We
used sulphur, which we are glad to learn Is an antiguated and clumsy
method. The latest is calcium cyanide, which we learn is quicker, sure
and pleasanter, pleasanter for man. 1 didn't take time to Inguire how
the bees liked . We killed the bees, disinfected or disposed of all
material and will make a new beginning in the spring. The bees were
buried immediately to protect neighbors. This is essential, as a post:
morten examination revealed particles of honey among them, which
had been shaken or brushed off with them. Also to protect nelghbors
all materials was taken into the honey house at once, The combs
contained brood were burned In a pit.  Authorities claim it is not saf
treut them. Most of the others wers melted. We kept and treated
enough to supply the packages with drawn comb in the spring.
are mostly surplus combs. The honey was extracted and sealed
containers, being careful to clean all honey from the outside. The
including supers, were washed, dried and, when dry, scraped and painted
inside and outside. Painting, we think is cheaper and safer than scoreh
ing. We did not boil them, as that is not practical with double-walled
hives, Another objection to boiling is that it takes off all the paint
at least when a lyesolution is used. The frames, inner covers, ques
excluders, ete., that were small enough to go into the boller, were bolled
in & lyesolution, and immediately taken into a clean building. The ex
traotor, storage tanks, uncapping-tank, and melter were disinfected and
removed. The floor was scrubbed with a Iye-solution, the woodwork wad
washed, the plaster walls were calcimined. Beside all this we dug & P
where there was a gravel sub-soll, boarded it and covered it with :
leaving a 6/12” opening, fitted with a 4” collar and a telesc lﬁll
Into It we poured all waste from the honey-house, being N VY
splll the least little bit. When we are through this pit will be filled.

We belfeve we are doing a thorough job, and it should be a sure G
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pave heard of cases, where it was done (except that they shook the
Liae of killing) ndwwrrl:’g ;o muurrmc. in § years, when

proba was brought in again e outside.
knn ll:l:aboul the expense? Yes, there is the stumbling block. Yet
it is not as great as you might think. We need not figure painting the
outside of hives as an expense, for they need it anyway, and it Is more
or less of a permanent improvement, depending on the quality of the
paint. Nor (in my case at least) should I figure the labor for painting
them on the inside; the time I saved In not needing to feed the bees
is fall easily offsets that. I doubt whether I found 60 pounds honey
the last 18 colonies I killed, It surely would have taken more time Lo
foed 60 pounds syrup into each one of the 40 colonies than to scrape
and paint the insides of their hives. To make it plain, however, 1 shall

of the bees. In the paper presented to this body last year I tried to
show under certain conditions it is just as cheap to kill all bees in the
fall and buy packages in the spring. Those conditions prevailed this fall;
the honey flow ceased the first part of August and it would have been
necessary to feed 914 months till the next honey flow. While that seldom
happens in sweet clover sections, it often does in other parts of lowa,
Again it is fair to figure only a part of the combs that are melted as a
loss. Some are not fit for use anyway and should be melted. Some
authorities claim It is economy to change all combs every 3 years. Those
clogged with pollen should be discarded under all circumstances, The
expense of giving the honey-house a thorough cleaning should bhe figured
in part only. Mine needed that cleaning anyway and maybe some others
do too

On the other hand, in following this method you bave certain ad-
vantages aside from eradicating the disease that must not be overlooked.
Yon get a pure stock of Itallans with all young queens, and forty of
the latter should be worth $40,00 of anybody's money. 1 know that it
costs me much more than that to get 40 new gueens Installed, but 1
am pot figuring any more nor am 1 giving the new method credit for
the pure stock, as 1 want to figure the exp high enough

But there is an expense and It Is by no means negligible. About 500
combs must be treated and 700 repluced with foundation. (Remember
I am always figuring on the basis of 40 colonies), At 12¢ per comb that
would be $144.00, Including labor and material. The other labor is hard
to estimate, as the boys and myself did all the work. I'm sure, however,
that it would not take one man more than 16 days,

Expenses:
LI00 comhs ‘O IBC. ik ikciringshr i nnadione sisn wiehaieen Rl 04,00
RO A5 Aars,  $800: s il S i eeian e s 45.00
Labor, painting Inside WIves......ccoinne eminiaeliodikawen (s B0
Paint. (painting  Inelde: BIVER: ;. e isaiens e wasrsions swny 10,00
Lye, calcium cyanide and fuel........cooevvrrnsrrsorniny 4.00
$212.00
Credits:
RBOT: SOQEIRE; - oo 5 5i0s o swil bicd o a e Pam b ba vban . san 3900
Melted combs sold, .., ...... Ve Ay R . <4+ 20,00
Younz queens ........ i < Ul e T PR © 40.00 § 69.00
$142.00

According to that It would cost $3.56 per colony and I have tried to be
falr. In fact, in making my estimates L have tried to favor the old
, but even at that figure 1 belleve it is economy to clean up in

this way. If yon do not of conrse you do mot have that expense all at
onee hut you have it just the same and more of it. A friend of mine
who runs about #0 stands claims It costs him $150.00 per year to fight
the disease by the old method. I believe he {5 exsggerating, hut let us
be conservative and call it $75.00, Then in two years it would cost as
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much as this method and still you wouid not be rid of it but that XDengs
would go on year by year. So much is sure, that in the last four ye

I have treated more colonies by the old method than | treated b::{.
new method this fall. Consider also the loss sustained by havh -
number of colonies that are so weak on account of disease that ﬂieyn:.;.
not give you any surplus, And if we maintain a pest house with &
extractor you have another source of expense. »

All In all 1 am satisfled (and I considered this problem from evory
angle before going at it) it is cheaper to do the house cleaning all at
one time. As far as my experience goes | admit however, it dops not
g0 as far as it should. F

If we adhere to the old method we will be doing like the woman that
swept one room clean, then swept the next one but left the dirt le
there on the floor while she went to tend to the baby. When she ot
back the wind had got into the window and hlown it all over hoth rooms
So she started all over again and got just that far again and was called
away and again the wind did its business and so the whole performance
was repeated over and over. Things done by halves are never dope
right.

LESSONS LEARNED IN TEN YEARS OF AREA CLEAN-UP WORK
C. D. Adams, Madison, Wisconsin

In 1918 Wisconsin found itself badly infested with both American and
European foulbrood. For more than twenty-five yvears, Mr. N. E, France,
our only aplary Inspector at that time had been trying to clean up the
state. The authority given him by law as well as the appropriation was
Inguficient to cope with the situation.

At last with the aid of the State Beekeepers Association and the State
Department of Agriculture a law with teeth in It was passed by the
Legislature and an increased appropriation was made. The State D&
partment of Agriealture canvassed the situation and decided that the
only way to cope with the situation was to adopt the “area clean-up”
method. A start was made that year, but as the honey crop of 1918 wis
almost a complete fallure, it was impractical to do much with the bees
The following vear an ambitlous program wnas outlined and the work
started in several counties.

It was then that our education began. As a sample of what we did
not know, 1 might give the program that was outlined for me. [ was
Instructed to go to Richland connty and Inspect all the bees and tell the
owners how to treat the diseased colonies. This was to be done in
Jefferson county also, and the remainder of the season was to be spent
in eleaning up Milwaukee county. T did work in all three counties and
found hundreds of colonies of diseased bees, bhut by no stretch of the
Imagination could the work be called a clean-up. We had yet to leam
that it required more than inspection and educaiion to eradicate disease
from a yard.

The next year when we checked up on the results, we found an I
crease of disease in many vards Instead of a decrease. It was (hen
decided that instead of one inspector cleaning up three counties in a
season, a team of two men would be assigned to two counties. Gradusily
the Inspector's territory was cut down until now not less than two med
are assigned to a thickly populated county, and in one or two |nstances
four men have been assigned to one county.

Our next lesson was that the heckeeper could not be depended upoh
to do an expert job of “treating,” so the inspectors were told to help
the beekeeper. It must be confessed, however that the results were
not much better. It dawned on those in charge that we were
little progress, it any in eradicating the disease. True, the colonies
treated were, in most cases, freed of the disease but for every 0B
treated two or more colonies became infected in that yard.

Then some beekeepers began to go further than our 1nstrucllumd:‘{
burning the diseased colonies instead of treating them. We deel
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this was a good plan, and our methods were gradually changed until
loday treating Is done under one condition only. As previously noted,
we found that a carefully treated colony was usually free of disease
at the mext Inspection. We reasoned that if a whole yard was Infected
and all treated, the disease would be eradicated. This did not work out,
nowever, as there always was enough honey scattered about and infected
squipment left to reinfect the yard. It is needless to enumerate all the
cariations of the “shaking” treatment (which really is the brushing
treatment) that we followed out, or found the beekeeper practicing.
After six or seven years' experience, we settled upon the burning treat-
ment in ninety-nine cases out of a hundred. The one exception s where
it is practical to shake the whole yard at once and move n‘mm 1o & new
location, preferably three miles from the original yard. This plan was
originated by one of our largest beekeepers who had seen his elght
wundred colonies dwindle down to three huondred under the ordinary
methods of treatment. His truck carried thirty colonies, so he prepared
thirty disinfected hives with foundation in frames that had been thor-
oughly boiled in lye water. Late in the afternoon he shook thirty colonles
into the prepared hives and immediately moved them to a new locatlon.
The next forenoon was spent in preparing thirty more hives. In the

The inspoctor sulvaged the hives and wax, and destroyed the rest

ilternoon these were filled with bees and moved during the evening. He
tontinued this moving until his whole yard was in a new location.

While this plan seems to be about as satlsfactory a method of treating
4% can be found, It iz not perfect by any means, In the first place it
Is not often possible to find a satisfactory new location that does not
eficroach upon some other beekeeper. Aside from the question of suf-
ﬂcl_nnl pasturage for the bees no real beekeeper welcomes a recently In-
lected aplary in his nelghborhood. Another real defect In the plan fs
the well known fact that the single shaking method has a small but
perslstent percentage of reoccurrences. The beekeeper referred to knew
this, and planned to reinspect and destroy the infected ones which he
did In all but one yard, The two Infected colonies were left here until
robbing time and were robbed out and the trouble started all over again,
It & small yard the “double shaking” plan would overcome this, but
It ls & debatable question as to its advisability.

In the few cases where this plan was chosen by the beckeeper the
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work was supervised by one of our Inspectors. In only one
new yard was found infected that fall and there the suspicious
looked in the added supers and found old extracting combs
beekeeper could not satisfactorily account for. When this
suggested one question Is asked—"Why treat the uninfected e
The answer Is, that in an infected aplary no inspector can
any one hive is not infected. Infected honey is often stored thera
or even months before it is fed to the brood. Our motto s to I
one hundred per cent at one time rather than ninety per cent sael

The above paragraph explains why the immediate destruction
known infected colonies does not eradicate the disease at once,
inspection is done early in the season, we try to reinspect and ;
Infected colonies twice more that year and at least once next year
before the yard is pronounced free of disease. It is not surprising that
beekeepers with a thirty to forty per cent infection choose to
all at the end of the honey-flow, put in the fall and winter clean-up and
start over again with package bees or bees from a diseasefree yand in
the spring. I believe that most, If not all experienced inspectors knnw
that this is the most economical thing to do, but beekeepers are an op
timistical lot and they frequently choose to put off the day of reckoning
as long as possible.

Getting back to lessons we have learned, | think one of the most sur
prising is that we have had to lay down the rule that it is not safe to
allow the beekeeper to burn his own bees, In the first place he i3 almost
certain to get out of the notlon, in some cases it is put off from one week
to the next until his neighbor's bees or his own start robbing and th
it I8 too late. Even worse than this Is the man who destroys on
but does a poor job of it. Some of the most discouraging stories our
Inspectors huve to tell is of the man of good Intentions who starls &
good fire on the bare ground and throws all his old equipment on it and
then adds the hives with the destroyed bees. :

Mr. H. J. McMurry, formerly with our department, laid down the rule
that "you cannot burn honey” and in practice it ls true. The h
bees smell the burning wax and come by thousands to clean up
honey, The only satisfactory way we have found is to dig a pit »
less than two feet deep and burn everything in it, and fill up the hoi
the same night. Simple as this may seem, the beekeeper is not the only
one who makes slips. The inexperienced Inspector is apt to leave some
honey or gassed bees uncovered and thus undo the good he has
tempted to do. I should add here that we do not destroy hivs
or supers that are worth saving. They are easily made safe 1o me
again either by scorching or boiling In lye water. Even in this
it is seldom safe to leave it for the owner to do. WHh the
intentions on his part this work is too often neglected. While the
{8 burning in the pit the inspector is busy scorching out the hive L
It is not every inspector that can do all this for the beekeeper without
glving offense, One of the easlest lessons we had to learn is that &
first class beekeeper may be a flat failure as an Inspector. On the con
trary it 1s quite possible that some of our best and most popular
tors have far from ideal yards at home. 1 hasten to add, however,
these are exceptions, The point 1s that In the make-up of an inspector
diplomacy {s far more important than knowledge of bee . .
1 be misunderstood let me say that by the term diplomat I do g
a smooth talker that knows how to put things over. | mean &

Is honest and has the beekeeper's welfare at heart. In addition
perfence has taught him the hest thing to do under the given

and the ability to get the beekeeper to listen to a reasonable way O%
of his difficulties, b »

Recently just such an inspector reported to me for the first lime
his seven years of service that he had fafled to convince a stulbb
heekeeper that he should do as his nelghbors had dome. He & .
that 1 might be able to get the co-operation of this man. | had 1
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¢ 1 felt sure that there was little hopes of anyone succecding
mmnzunrﬁmm- inspector bad failed. For the first time In my
Hife | invited sn officer fo accompany me. As | had anticipated, my
best arguments were futile until 1 introduced the deputy sheriff. That
was all that was necessary, and within a few minutes 8 roaring fire was
in a good si:u% pit. 'I"h;' lesson is that where all other means fail
and should be used. :
fm;;eﬂ;:i big lesson we lemrned was that the “campaign of education”
of the beekeeper carried on in this state by all of us co-operating with
the help sent us from Washington was apparently very effective in
helping us control the European foulbrood as well as making better bee-
keepers, We are not so sure about its help in controlling Amerlcan
foulirood, however.

! regret to say that among the number of those who were and still
are regular attendants at these meetings a nurprialn!lyLl.ujxe number
were either among the last in their r tive neighbor to clean
up or bave not done so yet. 1 hope other states have been more for

woate in this respect.
CO-OPERATIVE MARKETING
Ed. G. Brown, Sergeant Bluff, lowa

(o-operation, the means which has been widely recommended as o
rolief measure for agricnlture I8 considered by many to be & magle word,
(he mere repeating of which will lift them out of their difficulties and
do for them what Sesame did for Alladin, In reality co-operation 18
merely the name of a system of loyal, honest endeavor by which a peaple
can lift themselves to a higher level of living. It Is mot a grappling
hook attached to a hoist which will reach down in the guagmire of de-
presgion and lift you up and after passing you through a clean rinsing
solution, deliver you on a high plane with a life income with no effort
on your part. Cowperation Is better illustrated as a cable anchored to
& sound mooring of education, fellowship and honest endeavor and within
reach of all but it requires that you take hold and by your own strength
and endeavor, and in unison with your fellow beings in a like endeavor,
collectively lift yourselves to a higher plane.

There are three things required for successful operation of co-operative
marketing: Loyalty, Management, Finance. Loyalty of its membership
Is probably the most essentinl for unless its members fully desire and
believe in the ultimate success of their assoclation and are willing to
muke sacrifices If necessary to bring it into action, then there s little
lupe of its success. Because of the weakness of human nature all of
the members should be under contract and they should understand at
the time of signing the contract that it is a legal and binding obligation
and that the terms therein will be enforced. If it wWas not necessary
that co-operation be earnestly desired before it can be hrought Into belng,
Management might come before Loyalty and at least a close second it
not an equal.

The manager of & co-operative must be one who has been trained in
modern business methods and who has a vision capable of grasping the
possibilities and ideals of co-operation and linking them together. Modern
business has certain channels and ethies which have to be conformed

has had much to do with the fallure of
erefore necessary that some

plan of financing be determined on in the beginning and that

It be u part of the contract. Credit is the basis of all modern business
iud an adequate financial backing is necessary both for the purpose of
credit with the business world and with its members. At

this point the element of sacrifice comes in as most new businesses do
U0t start off making a startling profit but show a loss for a period of time
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and this is where the real test of loyalty comes into evidence, ‘.“
amount of actual cash is necessary for the transaction of business

& greater source of backing comes from the product furnished by
producers., A good mansager, with a fair cash backing and the -
the producers supplied him for marketing, has litile to fear §f be |
heres to the strict co-operative principle of economically FEN
product he iz dealing in and after deducting the marketing EXpetises,
returns the proceeds pro-rata to the producers.

When co-operative marketing is mentioned the tobacco growers and
wool pool are held up as “shining examples” of its failure but in botl
these ventures the true co-operative marketing principle was sep
and a price setting plan set up in its place. If the wool and
had been sold for the best price the market of the time would )
there would have been no disastrous losses butl they were held
price, not sold at the market price and consequently, when they
sold, they only seérved to break an already overstrained market

Co-operatives cannot expect to sel prices by holding crops
produced but by orderly control of future production and effi
orderly marketing. The benefits of co-operative marketing sh
far reaching. It should tend to improve the quality of goods placed
on the market. Heturn to the producers a large share of the price p
by the consumer. Give its members a better understanding of busines
und market conditions and keep them Informed on what quality and kind
of products the markets demand, and at what price they are sold to the
ultimate consumer, and because of the fellowship developed in
!crw"s;icommon end, each stage of improvement lifts all to a higher lev
o ng.

An occasfonal man working Independently in o community can make &
single outstanding success but when thege efforts are worked out
co-operatively, the whole community is lifted to the same high plahe.

THE OUTLOOK FOR HONEY CONSUMPTION

John G. Jessup, Council Bluffs

Honey production bas increased remarkably during the last lew
This Increase in production is largely due to the increased
sweet clover and commercial methods being used in prod
lows and eastern Nebraska carlots for shipment have dou
last five years. Consumer demand has not kept up with t
in production, as there was nothing done to stimulate the d
a result the inevitable happened, the price reached the lowest
years and there was a large carry-over of the 1925 crop.

To move the large amount of honey that had accumulated,
were put forth to dispose of the surplus in foreign markets. The resu
was that by July 1, 1927, eleven million pounds had been exported,
compared with four million the twelve months previous. This
care of o large volume of honey, but the price is not as high
ducers generally feel is necessary to make beekeeping profl
has been very effective in arresting the decline of prices, and
responsible to a great extent for prices to the western
nearly one cent per pound more than in 1926, This is about &
increase in price. .

Although the export trade ls responsible to a great extent
being no lower than they are at present, there is little hope
trade alone can be expected to result in higher prices. Honey
torelgn countries has to meet the same competition as other
tural products which we have heard so much sbout during th
years. With mim:iw bl:bor ou%' and a lower standard
foreign countries, it will impossible to expect a satisfactory pri
our honey crop, if the price is based on the prleotacdtedlﬂ'ﬂ;”
portable surplus, any more than conld be expected in the case of
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copsume MADY times our present production, at & price that would make
g more profitable than it is at the present time. Such an in-
demand could not be secured without advertising the merits
of honey to the public, so that they might know its real value and so
ihat It might compete with the many other food products that are widely
advertised and bidding for the public's dollar.

The great need of the Industry was recognized by the bhee supply
manufacturers and honey disteibutors of the country, and in order to
promote such a program, the Hee Industries Association of America wus
formed, ‘This organization then promoted and established March 81,
1928, The American Honey Institute, located at Indianapolis, with its
sole object, the widening of markets for honey everywhere. The work
is headed by Dr. H. E. Barnard of Indianapolis, Indiana, a food expert
of wide experience and national reputation. He was state chemist of
New Hampshire, and State Food Commissioner of Indiana. He organized
the American Institute of Baking, for the great baking Interests, which
is an outstanding success. During the war he was Federal Food Ad-
ministrator for Indiana, and later because of his efficiency, was made
chalrman of the food administration forces of Iilinols, Wisconsin, Michi-
gan, Kentucky and Indiana. His work with foods and food leglslation
has been very extensive. He has been a great writer and lecturer on
foods, so that he Is especially well fitted to undertake the popularization
of honey.

Dr. Barnard’s promotion plans are extensive and will be developed just
us fully and rapidly as funds available will permit. These inciude big
possibilities in tying up honey with the products of various large food
manufacturers and securing free publicity for honey In their advertising
of all kinds. The W. K. Kellogg Company have been giving honey a
great deal of such support, and it ls hoped to secure much more of
Jjust such advertising. A continuous flow of information and propagandn
for honey will go to Home Economlc Departments of high schools, col-
leges and universities glving especially the nutritive and medicinal values
of honey. Information regarding the food value of honey will be con-
stantly furnished to the flour and baking industries, cheese manufac-
wirers, breakfast food manufacturers, preservers and canners.

Speclal attention is to be given to supplying honey articles and storles
not only to the food columns of the newspapers and magazines, but
free press articles on honey and bees will be furnished all newspapers.
The head ters and busi office of the American Homey Inwtitufe
s at 410 Chamber of Commerce Bullding, Indianapolls, Indiana. Dr,
Harpard asks all of us to ald him by sending him everything of par-
tenlar value that you know about honey, 1f you have a good hee story
or good hee pleture, send It along to him, for these will help grently in
socuring free press articles for honey,

In August Gleanings in Bee OCulture there is reported the eoffort being
mide to determine what amount of honey should be used In the manu-
facture of products such as honey candy, or honey crust bread, to entitle
them to the use of the word honey in their name. To ald in this work
¥e are all requested to send in local advertlsements of food products
tontalning the word honey in thelr name, October Gleanings in Bee
Cultare reports a vigorous drive to Increase the nse of honey in baking.
Oetober American Bee Journal reports several radio talks have been
prepared and other interesting material, which will be furnished special
locturers and the operators of radio stations. The Philadelphia Child
Health ¥ in a pamphlet called, “Food, Teath and Health,” classifies
the food that children from 8 to 16 years of age should use In bullding
Strong teeth. Honey is placed in a picture besides a plate of figs as a
most desirable food for the teeth. The establishment of the American
Honey Institute has been a great step forward for the Industry, and

a great deal toward inereasing the demand for honey,
# resulting higher price.
ent of Preserves & Honey, Inc, was heralded by the

|
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August fssue of Gleanings in Bee Culture as “The Dawn of g
in Beekeeping,” This corporation is backed by American
has ample capital for the merchandising of honey on g

i
i

scale than has ever hefore been attempted. A merger of ""M
largest distributors of bottled honey was formed, which Includey the
A. I. Root Company’s Alrline brand, Weber's honey and Hotu.‘.-‘
Hauck. Since this merger the honey depurtment of the A, I, Boydes
Company of California has been purchased, Already only thres

one-half months after the announcement of the formation o
corporation, sales are reported greater than the combined sales
individual packers last year,

Plans for newspaper advertising in eight cities are being d
and will soon be carried out. Considerable radio advertising
be carried on. A great deal of this advertising will be for honey
general and not for any specific brand. This will be a great help
all honey. Bottling plants will be established at strategic polnts
distribution, so that shipments can be made to all parts of the
to the hest ndvantage. Nation-wide distribution is anticipated,
three large preserving plants have been purchased and ars
ated, We understand that just as soon as possible they are going to
market fruit preserved In honey. If this is done it will bs a new
outlet, that will require large quantities of honey.

The effect of consolidating the four largest packers in the country
is b 1 to be beneficial to heekeeping. These people have consolidated
food packing industries in the past. and have never failed to produce
an increase In the volume sold. It is true that it removes a cerialn
amount of competition in buying, but there are still many small packess
in the field; and there is no danger that their large buying power will
be used to force prices down. The fact that honey bottling requires
comparatively little equipment to pack, gives assurance of thﬁ. When-
ever the price to the beekeeper becomes sufficlently low, it tends to
induce more people to go into the business of merchandising hones.
Although Preserves and Honey are the largest single distributors of
honey, they by no means have a monopoly, as they distribute only a small
part of the total annual crop produced.

September Gleanings in Bee Culture announces that the blologieal asd
experimental department of Preserves and Honey, has made very definite
progress In the way of finding new uses for Increasing the g
of honey. Surely we may expect great things from this new organization
controlled by those who have had a vast amount of experience in the
merchandising fleld.

During the last year arrangements have been made by the Bee Calture
Laboratories at Washington, for the establishment of another fleld sts
tion in Louislana. A honey poster has been prepared by the government
and is available for only 16 cents. Government free grading at various
polnts in the country is now available to all. The government I8 al'rrlil
on research work at Washington, to determine just what claims ean be
made for honey and to develop new uses,

Honey is being used in new lines of industry. Manufacturers of antk
freeze radiator solutions are using it. Tt is being used by a
manufacturer in making gaskets. Now it is reported that it is being
used extensively by a Cincinnati hair dresser, two to three
fulls per client per treatment. The W. K. Kellogg Company did a great
deal for beekeeping last year, by mentioning honey In their ldm_
This year they are doing far more by showing a jar of honey alone
with thelr breakfast food, on their advertising material that is used s
window trims, These are very attractive and this advertising Is goist
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to help beekeeping a great deal. e
The coming administration bas promised to ald agricultare. If
cultural conditions in general are improved the beekeeper ‘m:z
in for his share of the prosperity that surrounds him. i 8
new uses for honey that are developing, with the Honey Instituts 85
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preserves and Honey working full time, with beekeepers Individually and
organized, boosting for honey, and the Kellogg Company's advertising,
oatlook for the future of the beckeeping industry is the brightest

THE NECESSITY OF KNOWING ABOUT HONEY
Dr. E. F. Phillips, Cornell University, Tthaca, New York

Recent years have seen the initiation and continuation of newer types
of Investigation regarding many foods used by man and animals which
pave glven a better foundation of fact regarding these necessitles. To
make such facts useful, they must be widely disseminated and become
part of our lives, for they do not greatly benefit mankind so long us
they are recorded only in sclentific journals and books. Not only is It
pecessary that the expert in nutrition become informed, but it {s even
more necessary that the consumer of food have a sound knowledge of
these findings, in-so-far as his traiping and experience will permit.

Honey has been investigated for years, so that there I8 now avallable
4 vast information regarding it. Chemlsts, nutrition experts and physl-
clans have added to this knowledge, all of which concerns beekeeping,
{he beekeeper and the consumer of honey. Beekeepers constantly com-

that the consumer must be edocated to the use of honey, so there
i no lack of appreciation on their part as to the necessity of spreading
this knowledge as widely as possible. Beekeepers also complain that
consumers are less well informed regarding honey than regarding other
foods and that until this balance is restored, beekeeping will not prosper.
The question which may profitably be considered is: fundamentally whose
business is it to educate the consumer?

There has recently been considerable agitation for further investiga-
tons on honey, and we certainly cannot know too much about this prod-
uet. At the risk of being misunderstood, it should be sald that a spread
among beekeepers of the facts already known is more important than
such additional scientific facts as may be obtained from Immediate In-
vestigations. A wvast literature on honey is now avallable, practically
none of which has become an integral part of beekeeping knowledge.
The first task of the beekeeper {8 to study what {8 now at hand, and
when he finds gaps In the information he will better be able to demand
Investigations which will be helpful,

In the recent demands for further research on honey, there has been
& tendency to ask for studies of the use of honey in varlous ways, such
4 In cooking, candy making and In the manufacture of various com-
mercial articles. While such knowledge wouald be helpful a far greater
teed Jies in the obtalning of fundamental facts aboul honey, such as
s vitamin content, its enzymes, the composition of the mineral con-
SHluents of honey, the constituents which give homey Its flavor and
color, the phenomon of granulation and many other fundamental prob-
lems which might be named. A vast part of the honey produced in this
country goes to American tables. The market now demands, whether
Or not unwisely, a lMquid honey, yet our knowledge of the granulation
honey is so scant as to be lamentable. We have srroneously belleved
that the per cent of dextrose in honey determines whether or not it will
grannlate quickly, but this problem is far more complex than such a
would suggest. We unwlsely heat honey in bottling until many
of Its valuable ingredients are destroyed, We have even injured our

€y to some extent In the ordinary processes of extracting, yet have
ot generally recognized this fact. It seems to be time that facts about
Itself be sought, rather than to worry about uses to which at
best only a minute gquantity of the honey crop might be put.

Honey enjoys a commercial advantage by few other foods,
auumemmmmmmm“mtnemmuu
almost a million people, and the further advantage that these
Owners are unusually enthuslastic about thelr business. Of-
of public utflities, for example, now recognize that by spreading
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ownership in theilr corporations they thus create more perso m.“
in the affairs of the companies than is possible when l_u?m

rests with a few people. They spend thousands of dollars to bulld for

their organizations Just such an advantage as honey already

This advantage for honey is nullified if the owners know Iittle aho
this commodity and cannot intelligently come to Its defense. Unti)

are thousands of informed boosters for honey among beekeepers, why
know the available facts about honey, this wonderful food reach
that place in the American diet to which it Is entitled by i3 merits
That consumers must be educated Is obvious, but it seems to be less
generally appreclated that this education must come about
through the incessant and intelligent talking and writing of beekeepers
No amount of pald advertising and propaganda can take the place of the
publieity which will come when beekeepers know their own product.

For some months an effort has been made to learn why beekeepers
know so little about thelr product. One would surmise that persons
dealing with so interesting a materlal as honey would try to Jeam
everything possible about it, and If they do not, there is some reaso
for this neglect. Beekeepers do not read and study about thelr prodnc
because they apparently labor under the erroneous idea that such things
are too technical for them to appreciate and understand. Thix error s
natural and arises in part from the fact that an intelligent discussion
of honey entails the use of certaln technical terms which are so far
unfamiliar to the beekeeper, sclentific terms, used solely for brevity
and acouracy. The beekeeper {8 In no position to complain of the nse of
technical terms since his Hterature and conversations are flled with
terms such as super nuclens, honey board, excluder, frame, section and
the llke, words which are utterly meaningless without the techaleal
definitions which beekeepers alone have learned. Occasionally beekeer
ers useé terms, like entrance and cover, which mean what they say, but
most beekeeping terms are unintelgible to non-beekeepers. Why thes
should beckeepers complain if technical men in other lines use words
which appear strange until one delves into the subject? If an article
appears in a bee-journal in which the words sucrose, dextrose, and levs
lose are used, it often happens that readers simply pass the articles by

Not all the blame lles with the beekeeper. Many persons writing
about honey for beekeepers use more technical terms than are necessars
and fall to define those used, since these people often do not speak the
beekeeper's language. In order properly to present a subject to any
special group of readers, one must be able to appreclate the bacl
which these readers have for the newer information presented and must
above all know what their need for information is. If a chemist who
is not a beekeeper writes for beekeepers, he frequently omits
things which are most important to the beekeeper and emphasizes things
which are important to the chemist but unimportant to the beekeeper
If, however, & chemist uses the Greek technical word dextrose, this |
no greater crime than for a beekeeper to use the Latin technical term
super, "
Belleving, first of all, that until beekeepers obtain the information
now avallable about honey beekeeping cannot prosper, and believing
further that there {8 no reason why beekeepers cannot undersiand the
information which will be applicable to their businesses, som¢
ments have recently been tried which may be mentloned. This Is dose
to indicate an unfortunate attitude on the part of many beekeepers
The beekeeper claims that the consumer must be educated but himselt

! to be educated, an inconsistency which need only be e
to be entirely clear.

For some years I have felt that our bee-journals and other avenues
dissemipating information among beekeepers should contaln mare
formation abont honey, and less statements to the effect that “honey ¥
nature’s own sweet,” which means nothing at all. In "
it Is quite necessary to explain the reasons for its superiority.
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this, | have for some years been “growling” at the editors for not in-
cluding more such material, and their replies have been that when they
pave included articles on honey, they have actually received complaints
from their readers! It seems incredible that any heekeeper should ever
complain {f an effort is made to present facts to him about his product.
part of the fault perhaps lles in the methods of presentation, but even
if such material is presented so as to be somewhat difficult to understand,
gne would think that the beekeeper who has trouble with such articles
would feel sorry for himself and would not complain that the editors
are trying to bring to him information which he sorely needs.

Last spring In writing to Mr. George 8. Demuth, editor of Gleanings
in Bee Culture, on another subject, 1 renewed my complaints at the
lack of articles on honey, and he defended himself in the usual way.
Thereupon | listed twenty-five questions which it seemed justifiable o
ask any Intelligent beekeeper about his product, without assuming on
his part any technical knowledge of chemistry or nutrition. These
questions were submitted to Mr. Demuth, himself a beekeeper rather
than & chemist or nutrition expert, asking which ones, in his opinion,
were unfair, and what additional questions might properly be included
in such a list. He left all twenty-five questions untouched but added
nime which occurred to bdm as indicating desirable information for the
beekeeper. One of the questions formulated by Mr. Demuth appeared
to be nearly the same as one already included, yet not exactly the same,
#0 in order to omit trick questions, this question was omitted, leaving
then thirty-three questions., At Mr, Demuth’s invitation, these questions
appeared In Gleanings for July, 1928, as a catechism for the honey pro-
ducer. AL the same time Mr., Demuth asked me to reply to these ques-
tions later, since he seemed willlng to risk complaints from his sub-
scribers.

The experimental feature of this eatéchism will appear from the fol-
lowing explanations. In presenting this catechism, It was stated that
answers were not to be sent to either the editor or mysell and that
the questions presented would not be answered, being given merely
that the honey producer might check up on his information. This state-
ment was made for a purpose, for it seemed to both the editor and the
suthor that | beekeepers could nol answer the questions but actually
wished to know the answers, they would write either to the editor or the
suthor to demand the answers, Naturally when the statement was made
that angwers would not be given, any such demands would come from
those most Intenseély concerned to kuow the replies,

It would be interesting to run a guessing contest as 1o the number of
such demands which came in, indicating the insistence of informed bee-
keepers that the answers be given, but further anxlety may be relleved
by stating that not a word of comment was received. Being Inexperienced
In beejournal affairs, | concluded that béekeepers are not Interested in
honey, but the editor took a different view, He wrote that not a single
beekeeper had written in to complaln that these questions occupied
apacé In the journal, from which he concluded that his readers were
Iuterested, It appears that many beekeepers strenuously object to ar-
licles which appear and which they do not like but that they rarely or
Bever write to commend any article.

Instead of preparing direct answers to the questions, which would have
resulted In o disorganized presentation, a series of articles was begun
which would ultimately Include the answers to all questions formulated
In July, The first appeared in August and they will continue until my
scant knowledge of honey s exhausted or until the readers rise In arms
Against steh materfal. The purpose of this accouni is to advertlse
nelther Gleanings nor these articles, but to outline this experiment in

At this writing, November, it may be réeported that several
favorable comments have been made which are a aled and there
have been further indfeations that beekeepers actually desire such infor-
Mmation, so that the outlook is more hopeful than it appeared at first to be,
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The extension specialist in Apleulture, Mr. B. A. 8
other experiments. Shortly alter the catechism nppem’-::“?.h
some of the meetings attended how many had read the tinmh"' i
found fow who had done so. He then asked how many could
some or most of them, and the beekeepers present usually mm
them too technical. Having taken these experimental steps, Mr, .
then discussed honey in just the manner suggested in the qu Y %
reporied that the beekeepers listened with interest, Op one o
he began discussing honey at about one o'clock and found jt n
to #top In time to make a 5:55 train, which does not indicate a
on his part to talk too long but shows that his hearers were [nt
Ur.mhnucih luclder;]ts Smlght be recorded. i

winter at the Short Course for Beekeepers at the N
College of Agriculture a special topie is selected for the te;mm;:
cussions. For 1029 this tople Is Honey and the usual ;
production and marketing will be omitted or subordinated. A
of Honey is a phase of marketing, but emphasis will be placed on honey
itselfl rather than on means of spreading this information to consumers,
It will be interesting to see how many beekeepers are enough con
uu{nml :u this slubjecr. tho a!l.e‘tlld such a meeting for a week,

‘ertain experiments have also been made in prepari ress material,
but this feature has progressed slowly, in order heﬁﬁr”m t::.n the
results, A press notice on the disinfecting value of honey was prepared
not long ago and this has been reprinted in all parts of the
One Chleago Sunday paper featured it with a scare drawing that
cause angulsh to any scientific worker, and this notice was actually pub-
lished in one bee-journal. At present it seems less important to learn
what the public wants than it {8 to determine what beekeepers war
for the spread of such information must rest chiefly in their hands,

At this stage of the experiment, the following rough results are in-
dicated: (1) Beekeepers are moderately interested in their product and
may easily be still further interested; (2) they have entertained an
unreasonable fear of presentations on honey which contain some tech
nleal terme; (3) many writers on honey for beekeepers have not written
understandingly; (4) when the same material i8 presented {n differes
form, such material is read intelligently by at least the more fn
beekeepers, but (5) this interest is not so intense as it should and must
:n 114 1:;“: marvelous product is to occupy its rightful place in the Amer
can diet.

This discussion is not presented as a sermon to beekeepers, to tell
them exactly what they must do to be saved from their present market
ing problem, but merely to suggest one means of doing this, It s fair
to conclude that until beekeepers do their share in spreading information
about honey, others cannot justly be criticized for falling to do so. It
Is time to stop talking vaguely about honey as a superior food and 1o
stop saying that honey Is “nature’s own sweet” and get down to [acis
Slily and sentimental promotion of honey has not been profitable, and it
14 time to try another method,

RACES OF BEES

Jay Smith, Vincennes, Indiana

I have been a strong advocate of the Italian Bee believing that i
wié would continually breed from the best, we coold produce  better
strain of bees than any we might Imporl of other races. ]
read with a great deal of interest the series of articles by Phillip J. Bak
densperger in Gleanings on the races of bees. He points out that the
different countries in which hees are kept, have each developed & bee
peculiar to the country in which the race was developed. For instance
in Egypt the bees have lost the instinct to gather and store l-rnlg
titles of honey as the weather is such that it can gather enough to live
on any time of the year. At the weather is warm, the 1o
a cluster and when moved to cold countries they die when cold westher

5_
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Mbeuiammummmmurcmﬁmmm
for many generations in cold countries are gentle. Mr.
er gives as the reason that in warm countries there are so
enemies of the bee such as wasps, ants and lizards that
instinct has been bred into the bee. In the colder countries
i bes has few or mo natural enemies they have lost their
isposition. The Cyprians, Palestinians and Egyptians are all
nature, while the bees of northern Kaly, Caucasia and Carnlola

FE3EELEE
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. Baldensperger has made a most thorough study of the diffarent
,.::;r:rbus. their origin and the conditions under which they are kept
also kept bees In a large way In many countries, he Is un-
doubtedly by far the best authority on the races of bees.

After reading his writings, the thought came to me that in an area
as large as the United States and Canada, it would be strange indeed
it there is any single “Best Race” for this vast territory. As conditions
‘different in different parts of this area what might be the best

or one locality might be a very indifferent race for another. Where
there is one large honey-flow it would be desirable to have a race that
would curtall brood rearing as the flow comes on in order to avold pro-
duelng a hoard of workers after the flow is over which would be “useless
consumers.” The Italian {s undoubtedly the best bee where there is but
one flow and where that comes early in the season. Thinking there
might be another race for certain parts of the United States and Canada
where the honey-flow Is prolonged and it is desirable that the bees con-
tinue brood rearing through the flow in order to keep up strength, 1 began
investigating. The choice lay between the Caucasians and Carnfolans,
Of the ten inquiries 1 made of those who had kept them only one objected
to them and he had had but a few and these were kept in small hives.
He said they were excessive swarmers. The others sald they were more
prolific than the Itallans and the reason they swarmed was because they
filled their hives sconer than the Itallans. That when they were given
the management they deserved and were provided with plenty of room,
they did not swarm to excess. Some used them for comb honey and
bad no trouble with swarming. Their good points were that they were
gentle, excellent winterers, kept the hive filled with brood through the
honey-flow so that they were sirong for winter, wintered well, built up
early in the spring and worked well in cold weather. It was also reported

cracks for winter, they used wax. My reports from the Caucaslins
were that they were gentle and good workers hut were such bad prop-
olizérs that the frames had to “be dug out” when manipulating. From
parties who had tried both races, it was reported that they much pre-
ferred the Carnolians. [ found another serious objectlon to getting a
mart of pure Caucasians and that was that It was very difficalt to fmport
them as they were so far away and transportation facilities woere un-
favorable. | wizhed to be sure of getting pure stock as It was stated by
some who gave them a trial that It waes almost Impossible to get pure
jans in the United States, | falled to get repliés 1o my letters for
Caucasians, but got immediate response from Carniola. Mr. Hambleton
at Washington ordered three Carniolans for me as all Imported bees
musl come through the Department of Agriculture. These came from
upper Carnlola in the famous Alps Mountainz. Bees In that region
bave to be hustlers to survive for there is little flora In that barren
country and the winters are severe. | was quite impressed by what these
bees had to go through before getting to me. First they were put ahoard
traln and were carried to the coast. They they went by steamer to
New York. Then by train to Washington where all nurse bees were
and the queens placed in a new.cage with strange workers.

They then came by train to Vincennes and had to go throogh the ordeal
of Introduction. 1 used the Push-In case and all were safely Introduced
and the three are now In comforfuble packing cases for the winter, |
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came near having an accldent in lntroduc 3

sure that there was no queen or ripe r'oil..ilnfnll;g:iuz.;!m“
that had contained a virgin. | remuved the virgin an 1(fﬂm‘ . Calony
by putting a cup full of bees and their own virgl;-l ‘1 oo Ducless
hive. Two days after, 1 looked to see if the \‘Ira!: ‘;as’.mall INCia

M. To muke

found her missing. 1 guessed she } aying

f ¥ K. gsed she had gone out on he s

and having marked her former location would go h?:-; :"‘ddlllg figh

now containing the cage In which was my valuable i}nm:lett]l‘ebm“
oT

s 4 new race into a yard

l. guessed correctly tor there she was laying nicely and making hersell
ery much at home. I removed her, putting her back into the macleus
and clipped her wings to be sure she would stay put. Two days later
the Carniolan was released and at once filled the hive with brood.

In addition to these three breeders, 1 purchased two dozen Carnlolans
from the best breeders in the United States. While [ have not gone
far enough to form a definite opinfon concerning them, I am satisfied
lIm‘t the Carniolan race of bees is a splendid race. Some things thal
I'.'"'" heen sald for and against them have not been varified thus (ar
They say they do not rob. | kept both races in the same vard and whén

r:!hl"““ was golng on, It was 650-50 [talians and Carniolans. They s
;“[“’“l""” do nat drift, but aguin | see no difference between them sod
I_}E‘L“‘:':;‘mf ?Imia found llll'l:l in Italian hives fifty feot from their oWl
: 4 lelr swarming? | cannot say yet as to that, out | had 8
lumber of strong colonies go through a honey flow and no SIENE of
“I“'_‘“'""““- I expected to rear a number of queens but although | g%
them starters, they built only worker comb and as 1 could get no drones
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| dit mot attempt rearing queens from them. 1 can test them thoroughly
{he coming season. As to their temper, they are gentle but not as much
w0 as my best Itallans. 1 can handle them without smoke, but get an
cccasional sting. 1 will keep them in a yard several miles away from
sther bees and give them plenty of drone comb to insure pure mating.
[ doubt 1f they are excessive swarmers provided plenty of room be given.
if they are, this trait can be bred out in a few generations by giving
plenty of comb room. On page £6, February issue of Gleanings, 1926,
Mr. Baldensperger says of this, “However this exaggerated swarming
fever may be calmed down in a generation or two provided the bees
sre hived in good sized spaclous homes.”
CAUCASIAN BEES IN NEW JERSEY*
Ray Hutson, Assistant Entomologist
New Jersey Agricuitural Experiment Station

fancasian bees have been known in the United States for about B0
sears (3)., They have never heen popularized because Italian bees as
developed In this country fulfill the requirements of beekeeping prac-
tire when compared to the German hybrids that beekeepers are loath
o admit an equal or better race exists. The changing conditions of
heekeoping have recently, however, intensified the feeling, never glven
up by comh honey producers and gradually formed by other beekeepers,
ihal the Italans are not the best possible race of hees for all purposes.
Baldensperger (1), well known writer on the races of bees, has per-
slstently called attentlon to the robbing propensities of Italians and
thelr poor provisioning of the broodnest. This eriticism points out well
known fafllngs In the Italian bee. These habits together with the
poor cappings on combs and other less obvious faults have heen nurtured
by the utter ddsregard of everything except color by many extensive
breeders so long that beekeepers are again trying races previously
dighted. The darker races, Carniolans and Caucasians eapecially, are
ppparently foremost in this reconsideration,

Charles W. Quinn In Florida and Herman Rauchfuss in Colorado to

name two outstanding figures in this connection have had marked suc
ress with Cauncasians, Quinn and Rauchfuss steadfastly maintain that
(he Cancasian bee has bheen underrated by beekeepers al large and point
o thelr consistent production of good crops of fine quality honmey ns
proof of thelr stand. Beekeeping literature (3, p. 197) abounds with
testimony as to the swarming propensities of Caucasians and the exces
sive amounts of propolis carrled in by them. Such habits would seem
to forestall results such as those reported by Quinn and by Rauchfuss
These conflicting reports when all the factors are considéred seem 1o
Indleate the existence of strains of Cauncasians. Reference to the litera
'-':f-'_'rmﬂrnm this indication. Mikhailoff (2) recognizes two maln stralns
of Cavcasian bees while Gorbachefl the leading authority further sub-
'j!‘i'l*‘- them. It 1s an Interesting thing that these men ascribe to
diferent strains the very characteristics which account for the con-
ficting reports noted In this paper.
"Jh’. varlons reports given out all agree in two favorable respects,
l icaslan bees bulld up well, and have white cappings. These con-
tideratlons mre of Interest to New Jersey beekeepers and led to a trial
of the race under our conditions,
:n;ll‘;:ls of two strains were made, In the main the first trial gave the
o “I'::. results, The Caucasians bullt up quickly to swarming strength
Py med In some cases in spite of “shook” swarms. Every colony
i hr: lll'l‘y mixture of Caucasian blood built propolis defenses. Burr
than th:f combs were excessive. The cappings were uniformly whiter
o of Itallans In the same yard. The original source of these
“aucaslans Is unknown.

*Paper of the J : :
ournal Serles, New Jersey Agricultural E I Sia-
Hon, Department of Entomology. b ERpSLURATS R
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d"l‘he ?ueam: usedA in Lt;e mong lrl?l wgm daughters of a queen sees
rect from C. A. Gorbacheff (5) of Tiflis and warra:
of a desirable Caucasian strain. nted by himte.

The first examination of these uniformly grey handed
rithogitda emoker on & raw windy day during pear bl
WeeR not fly from the combs. Fifteen out of eight calonfes
three frames of brood; one had six; two had two ea,cli ;‘;ll;hl
Italians examined the day before in the same region had
of two frames. Brace combs were absent. The propolis d.{m'
absent, although there was evidence in the hives of Caucaslang ::
Italians that propolis was available. :

This straln of Caucasians when established as three pound
in northern New Jersey bullt up well. The maximum amount of brood,
fourteen frames, was reached during the first week of the clover flow.
The brood was compact. The tendency toward laying a frame fulf o
©oggs was so noticeable that it was possible to mark the frame wilh
the queen npon it in the morning and find the queen upon the same
frame at any time that day. The daughters of these queens exhibited
the same tendency.

The pure Caucasians were exceedingly gentle. When crossed with
Italians the gentleness of the progeny was not as marked as in fhe
r"f::cfa race but in over sixty cases showed the influence of the Cauessisy
# ; L

The Caucasians repelled robbers readily in spite of thelr gentlenss
when robbing was induced. Caucaslans tried to rob the honey houss
In about the same number as Italians, Caucasians in this lest wem
not found In Italian colonles during weekly examinations. This last
fact would Indicate that Caucasians do not practice “sneak thievery™
to any great extent for the Itallans were of a good three branded
making the Caucasians readlly seen.

Purr combs between and upon the top bars were noticeably abs
However, there was a tendency present toward the deposition of sm
lumps of wax of a height and diameter of one-eighth inch or less. v
combs were absent. It {s possible that the light crop influenced this
tendency. The absence of brace combs together with the white capp
produced should recommend a trial of this strain of Caucasians to
honey producers in New Jersey. In the light flow during the seison
this strain was tested. The Caucasian colonies yielded an a o
11 pounds more surplus than the average of an equal number of
in the same yard. At the end of the season there was 14 pounds :
colony more honey in the broodnest of Caucasian colonies than in the
broodnests of Itallan colonfes in the same yard. -

The amount of propolis carried in by the Caucasians was no greater
than that collected by the Itallans in the same vard. This I
obtained for both pure and hybrid Caucasians. There was no atl
at the construction of the propolis defense at the entrance which
assoclated with Caucasian race In beekeeping lterature. .

The results of these tests of two strains of Caucasian bees leavs
doubt that the diverse reports found in the literature refer to different
strains of that race. It is obvious also that the first strain fested I8
responsible for the undesirable reports current concerning this race
On the other hand the activities of the second strain show it o posses
certaln advantages over the Italinns. To the New Jersey L
the production of well capped honey appears most important. [The &
treme gentleness of the race and its ability or tendency to seek its 0¥%
hive successfully should further recommend It.
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PROGRESS IN THE FAR WEST
. H. Vansell, College of Agrieniture, Davis, California

of disease conirol may have played too large a part in
m“:h::fl::m of bee meetings since mnch of such discussion is re-
gd (n the press to be read by folks unacquainted with bees and
m.l‘r disenses. Be this as it may, the control of disease in any agri-
caltural undertaking {s an important phase of the operations, The far
west 15 taking such an important part in honey production and in the
bee business that & report of progress with reference to inspec-

tipn will undoubtedly prove of interest to beekeepers reading the annual
lows report.

Beveral
plete control of the

tern states have long enjoyed a more or less com-
iy '”moremem of bees until such bees were found free
of serious trouble. Certain of the
states have maintained a quaran-
tine against bees from other atates
pr bly on t of protec-
tlon against disease. Conditions
generally are becoming such that
these state line barriers are no
longer justifiable. One of the most
important recent movements is the
interest taken in bees by the West-
ern Quarantine Board. This board
is made up of men from all the
seven western states particularly
trained for their work. There Is
at least an annual meeting with
other gatherings as conditions re-
quire. A uniform rule relative to
bees may soon make this large
aréa a unit.

Until recently California bee men
have been working under an inde-
pendent county system of aplary
inspection with all the resulting
county line barriers Instigated
somewhat at least by selfishness
and suspiclon. For over a year
now a new system of aplary in-
spection has been followed entall-
Ing all the cout&ty hortl::;ltura.l
stale In report T ro- Commigsloners and a trained man
dsced By him. AL B 2 in the state department of agricul:

ture as a sort of state inapector or
head for the system. The horticultural commissioner in each county
s exofticlo bee inspector which makes him responsible for the work
In the confines of his county. In many cases the hortloultural com-
missioner does nothing more with bees than to see that funds are in
1hé county budget for the support of some one or more men according
1o needs of the area and season, to do the actual Inspection or clean-up
work. This sort of an arrangement at once begets the Interest of many
! men for things relating to bees. The work under the horti-
tultural commissioner proves to be a happy solution of many problems
partienlarly since he is already familinr with the extensive fruit interests.

1 wish to point out that in contrast to the eastern United States the
honey in the west fs generally produced in favorable spots on acconnt
of the cultivation of plants ylelding nectar (orange, alfalfa, ete), Trrl-

J. 8. Harbison, the first man to Keep
extensively In California, The
At carload of comb honey In the
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gation Is of course confined almost entirely to the
make up less than one-fifteenth part of the total areI:_W]E::I" Whiry
the \'ull:_-y‘laml i:ﬁ unirrigated on account of lack of water Inlletd
to the cultivated plants are certain indigenous g

southern coast line of California, a - ulong the

fire weed In parts of Oregon,

Washington, elc., and the wild

buckwheat of the southern Call

fornia foothills and mountains,

It Is admitted that bee disease

was all too prevalent in certain
spots In this wonderful state, In
general, however, the best bee-

keeping areas both for honey
and package bees were In good
shape for a long time because
the profitable pursult of the bee
business necessitated efficlent
control of disease, The none too
good spots are now ‘“cleaned
up” by the cooperative Invasion
of outslde men working hand In
hand with the loecal owners and
men in authority., The practice
of burning Infected stock Is in
vogue, An efficient bacterio-
logical procedure must be used
in any case for good results.
The treatment of infected combs
with chemicals Is not encour-
aged generally, Treatment with
the formalin mixtures has been
proved entirely satisfactory
from the bacterlologleal stand-
point but its position is not so
good from an economic view-
point. Time is an {mportant n

item In any undertaking. Many qutu'f;’;“{:H:LRiasﬁ:lr&d 3‘-%‘1?'&'
combs are still being saved by aplary of Wm., H. Baker of Davis
sterilization in the hands of

those properly fitted for the work and who have enough of the materil
to justify the practice. In the case of the “clean-up” areas fire is usd
almost to exclusion. The bees are killed with cyanide and the contests
of the hive burned in a pit so the remaining ashes may be deeply coversl

The efficiency of the new procedure is appreciated by the industry
In the west. That the state-wide control of bee disease is meeting with
favor among the beckeepers (and others Interested in the bee indusity)
I8 evidenced by the number of commendatory stat ts recelved by
the state department of agriculture during the past few weeks
recently a letter from one of the most prominent bee journals had this
to say:

“Let me take this opportunity to commend you (and the commis
sloners) on the excellent work you are doing under the new aplary
Inspection law.* 1 had the opportunity to visit some Michigan
this year and they are wonderfully encouraged with the progress thel
are making by burning. Undoubtedly in your own state with the peces
aity there is for bees for pollination you will have no difffculty I IF
fluencing sentiment rapidly to the burning and guick clean-up m bie.

The alm here is eradication in so far as this is humanly possl

*A copy of this may be obtained upon request from the Calltornis Stake
Department of Agriculture, Snoramento.
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¢h Is at stake 1o think otherwise. The importance of honey

gl The 1927 production of honey
{s no snmll matter. @

i ne?-urfmrl"ﬁ?m according to State Bee Inspector Frank E. 'T‘nd:.

s abo0 he bees themselves in their role as pollinators cannot be

fhe value O ! 4 s of dollars worth of an infinite variety
prerestimated. e 'ml:"({‘}:flfurnln each year, and all grant our honey
of frult and nuts go out o ; 4 Mo
»{ honor in the production of this wealth. The p
bees & plm‘; ‘qinpg! is a large one in this state. Beekeepers outside
g .nuinar not' be so Interested in the immense honey tonnage
. h:; ::;\- tend to reduce the price paid to the producer ewrywharg
e antry, but all are favorably interested in the constant supply
- Drirqnhtatrnsltn‘xoing out to make life more worth while In snow anld
-4 eas, and all purchasers of early bees or queens for use In thelr
ot .:plm'-!os are keenly interested in disease control. !
""1"( r one, believe that the day is not far distant when the sale o
hﬁ ouﬂ! 'coma into its own. Perhaps the millennium Is close a:
:nﬁynlun Anyway the Increased strength of individual beekeepers and
hh lct‘orl:lvnn\f‘]l'll boost in cooperative efforts is sure to help the in
~ .bi‘(‘llln.? she will be more able to help herself (and no one else
‘r’umgt;fng to do it). Enough honey is at last being produced to ht;::"::;
to think of making it a staple in home and shop. The vision uf 0 -.m“'h
industry working to stimulate the public mind with referer_m- to : .t
{ foods” honey Is not an idle one. Never before in the hlnmr)lu
mk‘;na was #o much being sald andldonedtoh ":";Pfﬁﬁf;ﬂ 1;51‘.; ;I):::‘i‘:_.:;r:
ct of the hive. nee u : :
::\:h‘:rs;?!.:?:ln!hym::‘ll:::ﬁy manufacturers and honey dealers in advertising
and better merchandising. This fs a day of advertising and the time
was arrlved when honey is In a position to justify a modern pm%r:un
of markeling. The public will buy honey only when we sell it to them
WATER STORAGE BY BEES
H, B. Parks, San Antonlo, Texas
Contribution from the Texas Agricultural Experiment Stalilon
eni vears considerable misunderstanding has occurred among
boEll:oT;:r?cuu a)r.l‘ounl of what may be called “locality dlrf-'ntnc:.-!.. A
pumber of years ago a statement was published to the effect :ttthlu
worker honey bee is very similar to a dry-cell battery. It has wb« unl'
It & certain number of responses to certain stimuli and this number
reaponses is the same and the reaction to the stimull is the same no
matter where the bee may exist. Many have taken this to mean that a
bee's behavior Is the same no matter where it is found. The statement
is absolutely true. The misunderstanding has come from the fact “lm‘l
the stimull which bring about the action in the bee differ in number
und wit A
One 2!I?hfu:ecullar things which is to be noted in the semi-arid
districts, where beekeeping is common, is the storage of water by the
bees. In the naming of substances stored by bees the ordinary bee
keeper will seldom mention water although all of them know that bees
visit water holes and carry a great deal of this material Into the hlres:
especlally during that season of the year when brood rearing is rapldly
sdvancing. So far as my observation goes the water carried into the
hive during brood rearing is used for iwo separate purposes. The first,
& small part of the water becomes an ingredient of the food for larvae.
The larger amount Is used to keep the relative humidity within the
brood nest at the correct point for advantageous brood rearing, From
my observations, made in lllinois, Missouri, North Carolina and Texas,
1 bélleve that the amount of water brought into the hive during this
verlod is about the same per colony, no matter which state is mentioned,
In the seml-arid districts of southwest Texas the temperature reaches
o dally mean of about 93 degrees, the first part of the month of June
und the mean relative humidity will be about 51. Honey bees will not
work in the fleld when the temperature ks above 94 degrees and the

—T_——— ‘4*‘—“
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relative humidity is below 50. Thus, shortly after sunrise by the
of June the honey bees no longer are at work in the field. The ¢
heat of the colony will be between 94 and 110, The outsida p
humidity will be between 28 and 60. On account of cro of |
entire force of the worker bees within the hive, due to the ©XCesa bayt
outside the temperature has a tendency to rlse very considerable, oy
brood must be reared throughout this hot period of the summer gy |
wolld not be a sufficient number of adult bees to raise the fal] hrogl
#0 the hees must maintain the brood chamber humidity and temper
throughout the summer. To do this it becomes neces 10 Stars
Ereat amount of water and then to cause the evaporation of m'.‘:
to bring about the desired humidity and with the humidity u..m
temperature. In all that portion of southwest Texas which b
described as semiarid the bees are fortunate in being able to collee
quite large quantities of dew during the early mornings, They seen
to show a preference to collecting dew rather than to the collectiog
water from regular places provided for them. In 1928 |g one ya
where there were ninety three-story colonies, the bees uged up 50 gallom
of wuler per week, in addition to what they obtained from dew,
the period of time between June 15th and August 20th. The
of water which was used prior to the first date and after the secosd
date was very small.

To those who have never visited this section of the world the story
of water within the hives may seem quite curious and a riptio
of where the water is stored |s therefore given. Every beekeeper huy
noted the presence of small celldike enclosures on the top-bars,
mide of old wax and propolis, These same cavities are fonnd on fhe
upper surface of all the brood combs and brace combs in the hive
the district of which I write and during the hot period of summer
you will remove the cover from the hive the first thing that will attract
the attention is the presence of water in considerable quantity in
one of these cell-like structures on the top-bars, Very often Jt Is 1
sufficient quantity that drops of the water will run from the !
Is tilted. Removing a frame, especially one which contains a
of sealed brood every indentation in the capping will be found
a4 small amount of water. In fact, the comb looks as if it
sprinkled and the droplets had spread out in the cavities over
where the hexagons meet. All beekeepers have noted that
of brood is very soft and spongy, and here, during hot months th
capping material will be found saturated with water. Removing
from the sides of the brood nest a considerable circle of what

o
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to be fresh nectar will be found in several of the side combs.
supposed nectar proves to be water,

If one will take the time to compare the amount of water found
A hive between 8 o'clock in the morning and 6 o'clock in the evenibe
he will be very much surprised to find that during the day the water
has almost disappeared from the hives, The water stored is of sufffclest
quantity that the hives on scales will show the amount. This ranges
from three-fourths to one pound to each threestory hive. During ex
tremely dry perfods the bees very often cannot store sufficient water o
last between the periods of the day when the temperature is below the
94-degrée mark and one quite often finds the bees driven to bring Ia
water during the hottest portions of the day. During these periods
water I8 not only stored in the brace combs and on the faces
brood but very often the entire bottom-board is a receptacle for mins
droplets of water. !

As has been said bees respond everywhere to the same stimuolos.
appears that the bee's body is very susceptible to changes hw
conditions and that the bee can tell somewhat ahead as to what 1
htmospheric activities will be. It has been noted many times in
scale records that two or three hours prior to the arrival of hot
or hot dust storms that the bees Increase thelr activity vers

e B

diference which is noted in
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riod le water supply. Another
N Gomits o{u;l:‘t:n.:e‘;pnm is th;ﬂ nlllla::nc:. ::
e
SOUFCES the bees favor. During the early spring
lr- (] tuo: !:1::“ :hem they can mxdnwe b:;;ﬂs :;;1:‘ t?r?l:;n -m:g
trom ddy streams. It has
g i hat warmer than that
et water which is somew
7 l:!dm:gmtoins standing containers. It has also b?;t: :.ul:m
reri certain #alts in the water thus obtained 1t puned
gyl Just what the answer is ll1 do udu;yk;c::“ e
the spring the bees prefer the mu
t:eé::::n&ﬂ ;tln;rmhnles t]:: secure their wnleix;. mrv::.u n‘ﬁtﬁg‘t&;
y J hey are carrying water
g gt f of open water tanks
water directly {rom the surface
Nm" waluu:: tt];:: edge of running streams. [ have no nrﬂ::e rto;hmﬁ
w‘m but 1 am of the opinion that at this tme of year the w rii
i be sucked from the mud would be a much higher lte:n:‘b: [
?u:n that which is obtained from the mu @ bmso! wate
water [or evaporation pu e
o mhi g::: of weights of hives containing hygrometers d!:l::‘;
Ml;wlng relation was found: as the mean tmlml“re ::umldl::cdrow 5
WM the amount of wate ored TOASES |
- frndepaths i d of summer the amount
midity rises towards the en
au‘u -‘:f:f srg;%vset:euesf Anot*llmr nml! :L mwlﬂa:r :::::::‘e:-‘l!:::“w ::(;.‘t;:
ted here doring those winters ]
iy o U, Wl oA, T Y e oty i
worker bees in the hive. ere 18 no b] oo Anieh
o flowers in bloom
vring about clustering and there are vr; E gt f ol il
y stimulus
mngbm. U bk Bl i e y nd to this stimulus.
thing and they respol
to go to the field and collect some oty o o s
that can be collected are propo
m:.’;rt;f :;’Eln::llthwtﬂl is ta;dy Lo v&r‘lnfgr the nué:::!:n;“l‘h:é l;iﬂuurl?f
FATIn ters that the bees e imm
mh:i?;yl:d thntw:;eeatmge of water is very [requent Dn;!llll: ;1;:;
ime, however, the water is stored entirely within the Bmp;,'l :33-25 o
emlly at the lower edge of the brood nest. The winter o e s o]
ST v and Bire o ewas okt ol 'ha combs.  in
m cel
mﬁ'&'ﬂfhﬁ"me ﬁ’l am making no dilc::;tnu of the storage of

ound in w; a{pl:‘r:
Texas du the yesr. To sum up this description
[&ﬂm‘m amount mu:!m is proportional to the degree of
8 within the hives.
o, orag e (o witr e cears 1 vt 1
z’m:&::{”ltvmm‘;aﬁn ll‘;ut dlgiqre:lu b:;h:t agll:b?::ﬁuc:;b 'f::g
peonliar one-half cells found on the top- o ik e
largely bullt for the pu of water storage. @ po B e
: walls of queen cells are s0 made to absor
2“&“ ;udmlnﬂ l:hl: the mqf. relative humidity within the ulli“P;:
sorage of water in the hive has three described purposes. The -
B roer hunidy. con b, obaimed and Tl & slorage e which
and proper humidity can obtain poean
the bee but is collected in response Lo
:::'-:T"'ﬁ:n'::.::::ru‘f wof-l:er bhees to .;a;.k ;1 t:rrl:; something to
of heat m “

m‘hu::pﬂ?ﬁ"mi"ﬁ?emuim. that the misunderstandings relative
lo water storage comes from the local difference and that these local
differences comes from the varying number of stimul, it Is easily seen
from the statements given that the stimulus of excess heat within the
calls for the collectlon of water and that in the laof.“umiirld
reglons such stimuli ocenr In such quantities that the bees collect enor-
mous quantities of water during the summer time. The collection of
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water during the winter Is due to the lac 3

It is not only a supposition that lIIF:dlt- i::ntpt.:ioi:.‘il:lng] Sv

temperature would not colleet such great Qllﬂh!il]ﬂ: ey i

.'_-l'llwll_\' proven by the activitles of package bees ~<h| e but

I“r“,flnur"r locations. There I8 no difference Wh;b’-\" oo, Texsy

lh;lh‘uulhm‘n to that of the native bee of the Inrull:‘: o-di-r.. Aotios ot
1e study of the per cent of relative humidity w n th Prese

i ||rx_rr:h|-r of very pecullar problems. hj\“"r?‘lifir:i:mr:;:nﬁ X ll-TI:lul

within I'Ilw hive will give the humidity nul.-sil.l.r‘ of thi ”.v]l!nfl'lg_l’aph

bees. Every time the hive is opened there will be a l)rﬁ-akglﬂmn ol e

\ ty | od late becomes thg . i
18 the humidity immediatel WO at of the outside ares, The
nearer the hygrograph or hydrose pe ¢ .“ ¥
! I J an be brought to the b
® brood nest

the less is the variation in the

he i » relative humidity show

:.:::“m;{ hfrw-n able to devise a hydroscope that the l:‘r':sntl‘l';h'aleew“

' 1 the brood nest or the cluster it is sus o
suspec

humidity within this area varies but vrr\'ﬁiitth’p‘ued that the et

THE PACKAGE BEE BUSINESS
Morley Pettit, Georgetown, Ontario and Valdosta, Georgia

The late A, I, Root is glven credit for belng
|u--|l|r with Inlumn:'ng combless packages h\'“Sx‘:il;](-?sr::g “fﬁnﬁrsé;;;\-smf;
carly experiments, nothing came of it |1nii| VOar : W ;
axperlence was as a boy helping my father, ‘I|IP ?u?mfl‘ﬁr“[l;rdi’o:?flf ﬂ;\ﬂ
swiarms at the end of the light honey season, to a ]llit‘k;\'hl"l S
shout Aifty miles away. It was a ploneer effort and for that ﬂlmrladlmﬁm
Lhere was no feed problem Involved, The “packages" :A'Dre HOA Ht';me
With the tops screened; but an account of how it came a-lmul ml:; hl!l:I
of Interest, especially to comb honey producers of the present d.'a‘x ’

Back In the nineties of the last century before manipulations for :'mrm

The central extracting plant

:Inll‘i:m”"" were generally known, natural increase was considerable
!: ‘_“'_L' 1"~]I? I:mm- aplary where some of my earliest painful duties were
8. ln; the bees.” [ would rather have been working hard than io
spend the long summer day at attention waiting for something to tam
:Ilfl- _'!‘l;._- method of management then was to super as needed during
tha spring with extracting combs then at the beginning of cloyer remove
hese from the best colonles and substitute supers of sections. All siich
colonfes usually cast powerful swarms before work had advanced far
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{p the sections, and these were hived on the old stand and al!nwml.tn
continue the work which they had begun before leaving home. The
parent hive was Jeft beside the swarm for five or six days, then carried
1o another part of the yard. It would there requeen itself without after-
swarmiog and bulld up In fine shape for winter.

As the newly hived swarm was wanted for honey only and not for
{nerease, its future was sacrificed in the interest of producing the larg-
st number possible of well-finished sections. To this end the brood
chamber was countracted by the use of “dummies,” that is boards cut
jato the shape of combs on which the bees could cluster without using
shem for storing honey or rearing brood. Moreover the contracted space
did not have even sheets of foundation but narrow starters only. This
arrangement was calculated to discourage work in the hroodchamber and
¢rowd the bees up into the sections. It worked, too. In a short, sharp
fow which was all over in three or four weeks after the hiving of the
swarm @& very maximum of comb honey was produced and a fair per-
pentage of good combs were built below provided the starters were
aarrow eénough to retard comb building, holding it back to the spesd
with which the queen could lay worker eggs.

During the first three weeks, of course the colony strength was going
down and when the light honey came off it left a weakened colony with
only a small percentage of good combs at best, since part of the “combs"
were boards and part were drones, with practically no honey and an
old queen. We had no fall flow In that locality and Increase was not
wanted #0 we practiced two things which are becoming common in
prasent day beekeeping. We either killed the surplus bees or ahipped
them In the kind of combless packages mentioned above to beekeepers
in the buckwheat reglon where they were hived on foundation, requeened,
and bullt up for winter, This was the beginning in my experience of
the shipping of combless bees, and of getting rid in the fall of colonigs
which It did not seem profitable to attempt to winter,

A lot of water has passed under the bridges since those faroff days;
hut bee nature has not changed and | often wonder if we did not lose
something good when those “dummies” went for kindling. 1 have not
produced comb honey since outgrowing the oneapiary, no-help system.
The swarming problem and the perishable nature of the product were
too much for me; but | have often thought that with package colonles
which are less inclined to swarm, the old system might be revived to
sdvantage. You would Install your packages in the usual way with
plenty of breeding space, build them up the best you can for sections,
then for & short, sharp flow contract the brood nest and even leave them
with only starters to force the work all into the supers. At the end of
the season you would have the result of their whole effort in comb honey,
and the weakened awarm with the old queen could go. Now we have
cyanogas for a quick and painless death. We jused to let them cluster
in the combless hive untl) they grew tired of life. If it were pul lo a
vote of the bees | wonder which they would prefer. 1 know that dead
bees are the best fertilizer you can put on a garden,

Whether it is profitable to kill colonies of bees In the fall and buy
packages In the spring i a much mooted question. | am not prepared
o glve & definite answer for too much depends on circumstances for
anyone to decide that question for others. There is no doubt In my
mind that for an uncertain spring and a short honey flow it is profitable
to hold colonles together for all you can get out of them and then make
desired Increase by purchasing packages the following spring. It is
.""0 probably true that a well winteéred colony may store more honey
than a well installed package, The argument ranges around the cost
of the well wintered colony as compared with the cost of a package
Which has been successfully Installed and brought up to the honey flow,
r:e ;ulement that the writer killed twenty-five per cent of his colonies,
I ® hundred in round numbers, at the close of the 1928 meason with the
ftentlon of Installing twice that number of packages before the 1020

b TS



58

REPORT OF THE STATE APIARIST

season beging, will add zest to the argument This

: i iis ws
the cost of requeening, of preparing for winter am(? ;1? dom“ h‘.'“
winter loss which seems Inevitable. The writer with gnw o

helper and a boy muanaged eight hundred colonies and Dr:dtfeﬁ

hundred thousand pounds of honey so the wo F
be simplified as much as pnsnlhle.) !{nqunalrnl;ar: :;dm;:agemengu
rather large litems of the summer's work. The pack ;?!']I:l et
queen and 12 less inclined to swarm. Packing bees r:f wju e
be much more labor than installing packages in the zpring-m:r mlll&'ha, ‘:
30!]1‘110 umll in!m.:llln;( some divides it up. . iRk
¢ wintered colony must be requeened, proy 3 i

fed, prepared for winter, and brought lhronfghlfgﬁ sl::-lilnt o Ewm theuh.'ll,
involved in every one of these items. Re-queening tukesgl:a.bo b
it all done by the beekeeper, or expense, less labor and mnrrmu
queeéns are purchased. Bullding up depends largely on the u o ke
of the fall low. Winter feed also depends on the fall ﬁowm:
much & matter of Jocality that it can hardly be discussed lmIi s,
terms. Natural stores may be inexpensive and 11«1:?'qUl’nt.f.*---unl:ﬂ‘“m..l
winter causes heavy loss. Then the whole wmtt'ril-.lg expenge t‘ e
and the package expense Is added to it. In any case the cost 'lfn"
ing a eolony from the end of the light colony flow through l.ah g
buflding-up period, through the winter and thrt;ugh the M.!riK i g
ahly as great as the purchase and transportation cost of a ;ﬁck’nm’:
bees. 1 know that a package Installed about the first of May taken‘el
feed to bring It up to working strength late in June than a win:a::
cclllon_\' of slmilar strength consumes in the same period, after we have
l\lvilrtll::iiluzl.ml the expense of requeening, bullding up in the fall und

There are always losses of colony strength and of
winter. These vary so that one cannot :‘\'l-ll eﬂtimat‘:m:ilec::;::jv:‘ﬂrl:
average. The same may be sald of losses of package bees, Thers have

Efficlent production means profituble returns from the aplary

been neavy losses en route from the south; but I think those have beed
ilmost entirely overcome, Most reliable shippers guarantee safe

and satisfaction. There are still some losses of queens, both whed
Introduced and after they have started laying. Shippers are &
thelr best thought to this problem, are redueing it, and are ré
losses wherever possible, 1 do not belleve the losses, all told on
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are us great as on wintered colonies. After we have done our
pest, suceess [n wintering all depends on the winter and success with
packages all depends on the spring. Personally, until 1 get more exper(-
ence which may change my views, | am willing to do the most of my
requeening with packages. That is, the colonies whose queens are not
worth wintering will be allowed to die with the gueen. Good, young
queens coming north with packages in the spring should he able to build
up the colony, CarTy it through summer and winter, and bulld it up for
& second CTOD. Naturally some requeening will be done during the
smmer in the course of swarm prevention, and in the hive without the
peekeeper's knowledge. So | shall connt on wintering from sixty to
seventy per cent of the colonies and making up the other thirty or forty
per cent with packages.

The whole system will greatly reduce labor, both by dividing fall and
spring work and by simplifying summer management. Given plenty of
room at the right time there is far less tendency to swarm in package
tolonles. Then, once the honey flow is well under way, the loss of
ihe colony queen s mot such a vital matter as when the numbers must
be kept up for winter. A story Is told of a California beekeeper who
give his method of requeening as follows: He killed all his queens
and then went hunting, That was a rough and ready way, but it might
have some place in the system we are discussing. A colony that loses
its queen toward the ¢lose of the honey flow goes on working just about
as well while It is bullding cells. In fact the stoppage of egg laying
peglns In three days to cut down the consumption of larval food which
allows more honey to be stored, Of course when the virging begin
smerging swarming may take place and the hive may be left weakened
or hopelessly queenless, If the killing of the queen is so timed that
surplus storing 18 past by then we may have a strong requeened colony
or & queenless one, but In either case the present crop is slightly affected
it ut all, Now a check up will discover requeened colonies or bhroodless
ones to be treated accordingly.

At the final eount up all brood combs are hrought to the central plant
and gorted, their topbars are scraped and the hives thoroughly cleaned
ready for use in the spring. Bad combs go to the melting pot and good
ones are stored away with the homey and pollen right in them, ready for
the packages, We find this system greatly reduces our outside work
in the fall snd glves employment to the permanent help in spring.

ULTRA VIOLET RAYED QUEENS
Clifford F. Muth, Cincinnati, Ohio

About two years ago the first experiments on treating bees with ultra
violet rays began in Cincinnatl, or in the world so far as we know.
We knew nothing about ultra violet rays then, nor do we want to leave
you with the Impression that we know all about it now. 1 for one am
still in the honey business and feel sure that if I knew all about ultra
violent rays and their effect upon animals, insects, human beings, foods
and plant life, 1 would bave changed my occupation.

In order to have a full knowledge of our own particular line of work
wE must have an open mind in the achlevement of sclence and work
of others or we become old-fashioned. The moment that Mr. Balinkin
Inquired at our office about bee supplies I had a feeling that he was
zﬂ‘ an amateur beekeeper and it was but a matter of moments until we
I:dh guined each others confidence and he explained that his interest
b 808 was to wee what scientific effect uitra violet rays would have
u: the colony. Mr, Balinkin fs a graduate student of the University
l“*’Jlnclmmll working for his Ph. degrée. Going briefly into his history
e was born and ralsed in Rusgsla and went to Turkey and graduated

m the Hoberts Colloge at Constantinople, specializing in physics and
ﬁ:‘ﬁ" wupacially Hght radistton. A Clneinnati professor at the Roberts
.-“Tme at the Ume induced Mr. Balinkin to come to the United Stales

continue his research and study here,
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With Mr. Balinkin’s knowledge of ultra violet rays and

we agreed to do some experimenting together. I will give mg ".-::‘
sum

mary and results of our first experiment. Yo :
we go any further that we had many r-tlureus rll;:.:i“:nrd m“
numbered our fallures so that we were always makin Iou’ 8 s,
with each change of treatment. Sometimes we lmu.‘ld mm"
before we would have a slip and we would slide back bnfo

way. Now we have our treatment to the point where we can Mm_
fear of contradiction that a queen bee treated by these umm .
we now use show an average increase in egg-laying between St
per cent above the normal untreated queens and that the olm“ e
Lh:)se q:unt are extremely gentle. e

ur first experiment was to take five new with sheets

foundation and placed in each hive a twn-peoungi;:hga o?ﬂl -
untested Itallan queen. The colonies were fed equal ammm“.
The queens were sisters, belng raised from the same bmduh; quesn
The length of treatment was a matter of guess at first. They all recelved
three treatments except the first one which was kept as a trol
and colony for comparison. Two of the queens received fi :

minute treatments of ultra violet rays, the other two qnum:: mm -
five and ten minute treatments of infra-red, Carbon are lamps were used

m‘mw m%&&l&" & ULTRA VIOLET,
4 [ ]

] 2 _ 15
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o infef red.

!
e

ey ]

with Impregnated carbons which the manufacturer, National Carbos
Company, manufactured for the purpose of -::uu'nswm !
amount of ultra violet rays and still another carbon to transmit
maximum amount of infra-red. These two rays are the opposite invi
rays on elther side of the spectrum. Picture in your mind the
with its red, orange, yellow, green, blue, indigo and violet. The
tion of the rainbow is that sunlight {s split up or divided by pas
through millions of rain drops which act as prisms. Ultra
invisible beyond the indigo, the infra-red is invisible beyond the red-
Ultra vioiet is today used by many physicians in the treatment of
fh.lldran who have rickets, Ultra violet produces red corpuseles and
ncreases the amount of ealeium formed in our bodies. Infra-red on the
other hand is & stimulating light, it is used by physicians on patiests
who have low blood pressure or a weak heart, or where ot
condition of improper circulation of the blood. If you take a treatmest
ot infrared you get up feeling “tull of pep.” To receive a treatmet
of ultra violet rays gives you a feeling of restfulness. yo.

E

ke

it

REPORT OF THE STATE APIARIST 61

with weekly Inspections these results were noted on our first experl
ment. The untreated queen lald beautiful full frames of brood and lots
of it. The two ultra violet treated queens were a big disappointment.
The one recelving three ten-minute treatments fell way below normal
s ber egg-laying and at the end of the fourth week was superceded,
The five-minute ultra violet queen showed an increase In egg-laying up
1o about the fourth week and then began falling off until shortly before
ibe seventh week she was also superceded. The two infra-red treated

wr 7 ]
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queens showed much better results. The five-minute infra-red had an
increase In egg-laying of 10 per cent at the end of the sixth week. The
ten-minute Infra-red queen showed a 30 per cent increase in egg-laying
al the end of the eighth week.

My suggestion to Mr, Balinkin was to pursue the infra-red treatment
and drop the ultra violet but Mr, Balinkin had a more thorough knowl-
edge of ultrn violet rays and sajd that it was just a matter of finding
the Umit of the ultra violet radiation which was beneficial and fitering
out the balance. It was also a matter of exposure, it may have been
o long. You are no doubt familiar to some extent with the Xeray.
Xrays are another form of light radiation but of a much shorter wave
length than ultra violet. For an example let us think in terms of radio,
If your radfo I8 built like mine we receive the stations broadeasting on
the shortest wave longths near zero and as we increase the turning of
our dia]l we gel stations of higher wave length to the maximum of 66O
meters. Now In light radiation X-ray Is on a definite wave length of
only six angstrom-units (which is a different way of measuring than in
meters). This you will see I8 very short waves. Ultra violet rays
ted between 2,700 and 3,000 angstrom-units. Then above 3,000
comes the series of violet, Indigo, blue, green, yellow, orange
to 8,000 A. U. where Infra-red begin. As Mr. Balinkin sug-
a filter made which measured 6x6 inches and approxi-
of an inch thick, in fact it looked like a very poor
glass because it has numerous air bubbles in it. This was to
t the wave lengths less than 2.700 angstrom-units because we

we were getting some radiation which was approaching the
which were starill:fn( our queens. The filter worked most satis-

Ultra violet rays cannot penetrate through window glass, but
pass through quartz.
our next experiment we changed the source of light, using instead
e carbon arc, a quartz mercury lamp. With the radiation of this
for three minutes uwpon your skin you ecan recelve a burn without
;illtch felt heat which will mark you for a long. long time.

our next experiment worthy of note we decreased the time of
Wmnnuuﬁ ten minutes down to a matter of seconds, the
day, the quoens received fifteen seconds, the second day was a day
rest, the third day thirty seconds Lreatment, fourth day a day of rest
e the fifth day ninety seconds, Reémember that the gquariz mercury
m-m used with the filter eliminating the short waves. These queens
glven to colonies on the same basis as the first experiment, always
keeping an untrented queen and colony as a control. With this experi-
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ment there was a steady increase in egg-laying on all of the tre
colonies untll at the sixth week there was a 30 per cent llm
laying over and above that of normal.

To check upon this, 200 treated queens were sent out to almost
many beekeepers, several beekeepers receiving two or more :
and they were given a chance to see for themselves the hm
laying If any. Just about this time when Guy LeStourgeon, the
of Beekeepers' Item, (who had been publishing our experiments
;i:nh perl:ii;, eamehlo Cincinnati, Mr. Balinkin and myself ensi

covered something else among these treated bees, M‘,‘
happened this way. We were giving a live bee demomtn::u at a food
show in Cincinnati and 1 was getlting bees out of the yard for that par-
pose. Not wishing to disturb any colonies which we had under 2
tion I was drawing the bees from an untreated colony. It was u bt
day and the bees were inclined to sting. After the bees were
in a shipplng box, the ultra violet treated colonies were given another
weekly Inspection and to my utter dismay these colonies, even In mi
face of adverse weather conditions, were absolutely harmless. Lsl me
repeat again that all of the queens in our yard came from the same
breeding queen and for that reason should be as near alike as it
possible to recelve them. 1 replaced the untreated hees with frames
of treated for the shows. During the course of the week twentyote
demonstrations were given and with most of these 1 was assisted fa
the cage by my son, who at that time was four and a half years ol
Remember, this was last August a year ago. Neither he nor mys
recefved any stings except those stings which I actually cansed |
bee to part with its stinger in order to convince the people that
really were bees and capable of protecting themselves,

Immediately we sent out questionnaires to the heekeepers having this
200 treated queens. They had been divided into five lots Iﬂm
recei\rlnﬁ a different treatment. Among the numerous questions that

ed these were the results of the best lot which treatment we
have since adopted. Elghty-one per cent of the gueens slwlﬂﬁ

k

i
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£

extremely gentle, The remalning 19 per cent either increased e
laylng or extreme gentleness. Any that were doubtful as to the
of elther were Included in this 19 per cent,

Realizing that so large a claim would be difficult to convince thes
sands of beekeepers many of which weére older in bee e e thas
myself, 1 reallzed that further proof would be necessary. ! -

1 had know that the Cyprian bees had a reputation of being wonderfl
honey gatherers but not used to any extent In this country becauss of

Mr. Hambleton was out of town at the time, and before we wers &8
communication agaln I found that I could secure some pure C
from a queen breeder In Oakland, California. This gement Wil
made and they were sent to me at Cinclnnati by aeroplans mall Ifl"a
at our office in thirty-eight hours from the time they were pli [ In
postoffice. The offspring from one of these queens were the hees whick
I had used in my demonstration at Xenia, Ohio, in August and at fv
other conventions prior to that through the state of Michigan and s
have my word for It that with these Cyprian bees flying 3
In the open yard, in the schoolroom and on the lawn tt_ﬂll FERRS
places, there was not one of the audience nor myself wh received 8
sting. These Cyprian bees were not baby bees, the queens were e
duced Into these colonies in early June and at the time of E '
stration In August it was a rarity to find an Italian bee in the

Part 2 _ -
Question No. 1—One of the most common questions asked 157 '“«__-‘
offéct has the witra violet npon the second or third generation? i

Answer—Our observation is little or nonme. That is to say, & G2
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t, it you please, into the parent gueen.

“:m“?’:? 3 The next question usually bromght up is: Are the
pees prolific in honey gathering?

Answer—Yes, through numerous reports from heekeepers this season
we have at the present time some six thousand treated queens
peekeepers, we have endless letters on file where they say that
of the shortage of honey this season due to the excessive rains
@& month of June the crop iz from 26 per cent to 76 per cent

and colonles prodicing the largest amount of honey were from
gitra violet treated queens. | can explain this in this way and 1
you will agree thal strong colonies will have more fleld bees
weaker colonles and naturally with this increased number of
it is bound to show an increased production in these colonles.
a on which in my opinion is safe for beckeepers Lo
and that is, if vou double the number of bees in the colony
guadruple the amount of surplus homey., Then in this same pro-

if you increase your number of bees in & colony 30 per cent you
practically will double your crop of honey.
jon No. 3—Have we ever treated larvae or eggs or pollen with
violet rays?
'“;:“er-—We have and intend to do more work along this line in 1929,
We treated & young queen cell all during its period of development,
keeping the frame which contained this queen cell in our office. You
hive seen @ peanut that had three kernels in it. This is as acourate
s | cun explain the size of this queen cell. When the queen emerged
and o | write this article I am running my finger back on the lead
pencll trying to estimate the exact length of this virgin queen and in
order to stick entirely to the truth and not be tempted to exaggerate,
Jet it be sufficlent that | say she was withont doubt the largest queen
that my father, several beekeepers who have seen her, and myself have
over witnessed in our lives, She and the observation hive were taken
ot 1o our beeyard and opened but she never returned to the hive afier
going on her flight and Mr. Balinkin and myself have made a golemn
promise that we are going to devote some of our time in 1524 to go
further Into this particular experiment.

Quostion No. 4—In what other lines, if any, do they use ulira violet
mys?

Answer—The poultrymen for the past two or three years have been
experimenting with using quartz mercury lamps in their bhen houses
during the winter perfod and the information that you ean receive from
their bulletins is that the hens show a much increased egg-laying with
tha tse of these lamps. Bear in mind that ultra violet rays is a calolum

Calelum s lime which is necessary for the development of
the egg. Dalrymen nre using lamps in the barns and their result Is an
[ncrease In butter fats.

I&ﬂ?tlou No. 7—Would exposing the g bee to light be bene

mised frow @ treated queen does not inherit these qualities which we
ject

.

Answer—No, because the quantity of ultra violet rays Is so small in
the ordinary sunlight that (he queen would be cooked from heat before
she would recelve the amount of nltra violet rays that she recelved
under u lamp over a period of fifteen seconds.

Question No. 6—What effect, If any, has the ultra violet on drones.

Angwer—Well, this s I suppose as important as treatment to the
Quesn, We have not had time to do very much experimenting along
this phase but since Dr. Watson 1s successful with his artificial mating
We éxpect to gubject the male germ to the nltra violet before lmpreg-

the queen artificlally. If we can secure Dr. Watson’s co-operation
On this the experiment will be carried on in 1929.
No, 7—Have there been any other experiments besides yours
on bees with ultra violet rays?
Answor—Last summer we read an article in American Hee Journal
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of some Austrian scientist treating the entire population of ¢ "
with ultra violet rays. His report is that the hees mﬁ'
cuaab bl;ildlng from 150 to 200 per cent, st w '
uestion No. 8—Has there been any work done v
ultra violet rays? e I treating honep 1

Answer—Yes, at the Michigan State Agricultural '
I secured some data on their method of treati dmecrg:ut foo?tm
violet rays. They kept record of the effect ofnt{leu Toods on f h.
which had rickets and the foods that were treated with ultra
riys cured the rats of rickets, while the others which ware mm
untreated food remained in this deformed condition. My m‘.
was carried on in Cincinnati through the assistance of Dr.
one of the leading child speciallsts. He put several uhll;im of
condition In the free clinic on a part honey diet. He used both
unradiated honey and the radiated. He was compelled to take all
the children off of the honey due to causing looseness of the
which is more likely the result of the honey than of the
this result was noted through both the treated and untreated

Question No. 9—If it is possible to increase the production of
by means of these ultra violet treated queens, will not this be a detr
ment to the beekeepers In flooding the markets still further?

Answer—While this is still far-fetched as a manufacturer I kngy
that profits increase as overhead decreases. If you can cut the cost of
producing a hundred pounds of honey in half or nearly in haif, or eves
25 per cent you will stil he ahead even though the sellin price of
that hundred pounds Is reduced. If we can cut the cost otimw low
enough to give syrups an equal break and have our cost of producties
sufficiently lowered so that we can afford to do this we will increas
our per capita consumption tremendonsly and make honey a staglh
profitable industry.

Question No. 10—Can anyone treat their own queens?

Answer—In the first place the cost is an outlay of over a thoosand
dollars for equipment. Then again Mr. Balinkin and myself are apply
Ing for a patent process on this, not to make It a commercial affalr bat
to keep someone who might have in mind of capitalizing upon this asd
excluding others from the benefit.

Question No. 11—How did you count the Increase in egg-laying asd
count it accurately?

Answer—That Is & very good question to bring up and I do not lake
It as a challenge. The method is simple—using a T square with rud
Inch divisions. The solid brood was a matter of arithmetic, the numbe
of square inches times 25, which is the number of cells to ope squar
inch. Then with the T square the remaining brood outside of the &
block of hrood was subdivided into square Inches agaln and ;
by 25. This sounds like a big job but with two working, one with paper
and pencil and the other with the square we would figure a colony o
fifteen minutes.

THE PROPER TEMPERATURE FOR WINTERING OF BEES

V. G. Milum, Champaign, 1llinois -
The question of the proper or best temperature for cellar wintering
of bees Is one that has caused a great deal of discussion In he b
Journals of the past sixty years. Even at this time, with more ;
being placed upon outdoor wintering, a review of the lterature ups
cellar wintering may be of value in solving some of our ever presel
wintering problems, _
Many theories bave been advanced for the different
claimed to be desirable for cellar wintering, hut the great varis
most cases, no doubt, would have been greatly decreased the 1
observers been working and observing under similar il
respects. Much of the evidence presented herewith is that
beekeepers who have reported their results in wintering

5555.,;;
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temperatures, while not belng entirely scientific in all cases, must be
coasidered in determining the approximate correct temperature for
wintering of bees in cellars or other types of compartments,

‘As previously stated, differences in temperature stated by various
abgervers were due to varying conditions, hence an attempt will be made
to include a statement of the conditions along with the temperatures
reported where possible. So far as the observations of the writer extend
about the first definite statement &8 to the proper temperature for win-

pees wus made by Carey writing in Volume 3 of The American
nu-s:mnal in 1863. He sald that the cellar should be dry, dark, well
ventilasted, with the temperature as near 36 degrees Fahrenheit as
possible, since high temperatures cause restlessness. He clalmed that
pess consumed only hall as much stores when wintered in unprotected
places, but have the advantage of not breeding as early in the latter
part of the winter and early spring. Our present day conception will
be found to differ greatly from the ideas of Carey.

Then followed a perfod of six years until 1869 before the question
of cellar temperatures was revived. Lattner in giving the results of

in the American Bee Journal, suggested that the cellar tem-
perature should not go below 40° F. while at 45° F,, the bees appeared

which could be remedied by ventilation. Plerson* advised
keeping bees in a dry, even temperature of 36 to 42 degrees Fahrenheit,
A J. Cook, in making a report of the Michigan Beekeepers' Association
convention of 1869 said that all the beekeepers present thought that the
best method of wintering required a dry, uniform temperature of 32 to
45 degrees Fahremheit with good ventilation. In the same lssue of the
Américan Bee Journal, Thomas declared that bees winter best in a semi-
dormant state, best secured in a large cellar at a temperature of 36 to
40 degrees Fahrenheit, in which condition the least amount of food is
required, hence the bodies are less distended and excrements more
easily retained; the waterly substances from the bodies being carried
off by evaporation at such a temperature, thus securing a more healthy
condition of the stock. Under such temperature conditions, he sald that
the hees are able to reach any part of the hive to obtain food and the
bees always come out In the spring healthy and vigorous.

In 1870, Dayton reported that for best success, he tried to maintain
2 temperature of 35° F. in a dry, well ventilated cellar. Briggs reported
4 standard of 40 to 45° F. preferably as near 456° F. as possible for
December to February, followed by 50° F. to promote brood rearing.
He claimed that temperatures as low as 32° F. caused too much con-
sumption of stores with probable loss from dysentery. Two years later
In 1872, Briggs contradicted his previous statement somewhat when he
wald that if bees are kept at 32 to 46" F. they will remain almost dor-
mant for the next three months and often for five months.

In 1873, Ronald recommended about 38° F., not below 32° nor above
42°, In 1874, Quinby reported good results al 42 to 50" F., and plead
for ré to make known thelr records on the proper cellar tem-
perature.  Scientific gave his standard as about 456° F., becauss the bees
were very quiet at 40 to 45° F. Salisbury insisted on 45° F. in a good,
dry cellar. Both Gleanings in Bee Culture and the American Bee Jour
nal for 1874 have many references to the use of hot beds for purposes
of glving the bees a chance to fly to vold feces when necessary under
vellur wintering conditions.

In 1875, P———, in commenting upon the observations of Newport
t&nmm Transactions, published In London |n 1837, sald

F. was too low for bees, as his bees with upward on were most
quiet at 41° F. then when it was either several degrees above or below

*Unless otherwise wsta all references are from the American Bea
Journal or annmn'lu Culturs. When no year Is mentioned, the
Inst previous one stated In the paragraph applles.
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this point. He removed his bees from the cellar in the spring whe
he could not keep the temperature below 48 or 49", -

In the prize essay read before the Natfonal Beekeepers'
In 1876, Cook sald that the first requisite of safe wintering wag ke
the colonies at a uniform témperature not below 36° or T3
He expressed the same idea in 1879. In 1882, Cook sald that soer ot

cellar wintering required a uniform temperature of 45* P, Again b
1889, Cook Indicated 38 to 45° F., preferably the latter for successfy]
wintering.

Al the North Eastern Beekeepers’ convention in February, 1881 Dadant
ridd ‘an essuy vpon the successtul wintering of bees in whiul;
other things he recommended that the cellar temperature should be
45 or 43° F. when the bottoms are nalled on the hives, Newman pe
ported that at the close of Dadant’s essay the following resolution way
offéered and adopted by the beekeepers present: '

“Resolved, that as bees are natives of warm climates, that In
wintering them in cold climates, the requisites to do # s
ire a dark, quiet, and even temperature, and plenty of good honey. "™

In 1884, Daduni reported that 42 to 46° is best for wintering; st 4*
or less, activity canses consumption of stores with resuitang :
while at 48° or above the bees are uneasy and the queen starts laying
it this high temperature Is continued for a few days. For these reasons
he preferred outdoor wintering. )

In 1882, Delerzon, in his Rational Beekeeping, sald that the cellar need
not be frost-proof since 10° R. (9% ° F.) does no harm to the bees, yet
at another point he suggested that a temperature kept about the freezing
point might be best for the bees. Frith reported kood results at 40 to
48 F.; Jones gave 43 to 46° as desirable, saying that in no case should
It full below 42°. Traln in 1883, preferred 44 to 507, nover below
40° ‘which he sald is sure to cause dysentery, “¥

Thielman in 1885, reported successful wintering in a cave At tempers.
ture of 40 to 42° Fahrenheit, while most colonies left on their summer
stands perished during a winter when the outside temperaturs dropped
to ag low as 36" below zero. The next year Thislman warned against
wintering at high temperatures of 65 to 90° Fahrenheit and agaln stated
lils ideal of 42° Falrenheit. In 1892, Thielman gave 40 Lo 45° 'F. along
with pure air as the requisite of a good bee cellar, :

Heddon in 15856 and Jater in 1891, expressed the idea that when the
temperature falls below a certain point, usually 45° F. in the hive, the
bees add to the heat-producing method of consumption of oxygenized
food that of producing heat by exercise, which means waste of tissue
and the consumption of tissue making good, nitrogencous tood or pollen
which clogs the Intestines and produces disease where long ]
follows. For successful wintering he suggested honey free from pollen
or sugar syrup and a temperature of 45° F. :

In answer 1o a query in the American Bee Journal in 1885 as to the
proper temperature for bee-houses and bee cellars, varfous beekeepers
gave the followlng answers: .

Heddon—Such ventilation, temperature and humidity ss the bees e
maln most quiet;

Miller—My collar indicates about 40° F., but that temperature will
vary, being the temperature at which bees remain the most quiet;

Tinker—Somewhere hetween 40 and 50° F, where the hees remali

I

the most qulet;
Doolittle—43 to 45°.
Hutehinson—That temperatire at ‘which bees are most quiet;
Dadant and Son—At 42 (0 45° P, \
W‘rﬂlt‘:ﬁ the same year, Alley quoted Barbér who sald that If he were
compelled to winter in @ dry cellar, he would drench the thor:

oughly with water before the bees went In and not allow the temp .
to go above GO° F, e

UNewman, T. G. 1881. Preparing Bees for Winter. A. B. J. l‘!i'“' .
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Dool 43* F,
suggested a cellar temperature not lower than
S oo a0 o s s sha peclad
. n an 3
mmu: rec;}::trad succeasful wintering in an nnderground nnoai&og
i s tnmpertirs of {00 16 ¥ 1 1061 poouie gave 0 tn MY
lar wintering. e
“llu ﬂﬂ‘:ilfl ic;r‘ggl proper cellar temperature is shown by the fact .th;l
. another article, published the same year, he suggested 44 to 48 s
hm-]uu in 1908, Doolittle said that cellar wintering bad proven to
best plan because of the even temperature maintained which means
e consumption of food to keep up the warmth during the wlniler
&mﬁd of partial activity, the small amount of waste materlals being
contalned in the bee’s body. o

In 1886, Tinker gave results of his observatlons on clugters o
and concluded that 41° F. was the right temperature for wintering bmmn
or for perfect “hibernation.” Hewltt reported mull;s of warylngmmt
temperature of the cellar in which he decided u.m 42° F. was the
point for “hibernation,” with a range of 40 to 44° F. ; -

Cheshire In his book published in 1886 recommended 40° F. as o
favorsble for wintering since the bees exeri the least effort when :

air is at that temperature. Hateh pregmed not nll:tc
over 45° F., but not lower than 40° nor higher than 60° F. H.tchlhb?r
reduced hig lmit somewhat for tnﬂ_ 1815 I;;D;m&a?:n::& ‘th:l:nﬁ bve:
40 to 46° F., Agaln In iy
dmmmmegbly itE' Is hest for cellar wintering, although a H.!m. tl;
0 toward seems to do no harm, as well as a drop to 40° |

e latte ontinue longer than 24 hours.

ml.n 183;. %“omno;r; ’i"lgﬁauedugood results at 66" F. yet his co?rclu-
slons have not been horn out by actual experimentation. :n}rjuh‘ ?:.
observations previonsly quoted, approved a temperature ;
cellar wintering, -

In 1888, Hma'r suggesied a cellar temperatare of 43 to 45* F. uml:-:‘:
in 1895, in answering the question as to why bees could l'il-ll ll)ll :
temperatures outsjde than In the cellar sald he thm:ght tllalldl r:zs ue
1o the occaslonal opportunity for flights. While 38° is conside ;: t?
danget point in the cellar, Miller said that we think it {8 all rig "
the temperature drops to 16° or 20° or occasionilly zero. He r;uon
that since where air 12 clogse and impure the thermometer miu R stand

to keep human occupants warm than in a room with fresh, pure
alr, that the sime was probably true of the bees. In 1898, Miller ex-
plained that 45° F. is a desirable temperatura for cellar wintering beh-
cause of the temperature of i{ndividual bees of 80° F. or more whic
warmed up the air near the d“tgagt:m ::lnwm desirable temperature
of 60° F. necessary for safety to bees.

Miller, writing upon the question of cellar wintering in 1913, polnltlad
out some of the reasons for variance of desirable or successful cellar
temperatures as reported by numeroos writers, Among them are im-
perfect reading of thermometers, judgment of degree of quietness even
by the same writer on succeeding days, difference in temperature n:i
different levels in the cellar, and possibly the number of colonies tll::o
were “waking up.” He reported that on succeeding visits to his
cellar, different colonles were nofsy, and the number varied from time
to time, suggesting thst noisy spells were only natural and might not
indieate anything wrong. Miller was sure that the bees were quieter
&t 45° than 64° and that the point of greatsst quistude was somewhere
near 45° F. In 1919, Miller sald that the latest investigations appear
10 show that about 50° to 55° is best femperature for cellar wintering,

i ., he again stated that the particnlar degree
I8 not as important as that the temperature is that at which the bees
In m;.m mmh = mm the proper cellar temperature at 32° to 50*
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or 66® F. as a maximum, and 60° as the extreme o
In 1896, Boardman wrole that he preferred a temper:n?::h gﬁ:;nm
40° F. until brood-rearing was evident In the spring when h,m
the cellar temperature raised to 50 or 55° by artificial heat i

Tyrrel, in 1888, gave 32° to 38° P, never over 40° F, as the
cellar temperature. In 1888, Holterman stated that bees'amm
well at 45 to 60° F. but he admitted that it might not be the
Pearce wrote that he regnlated the cellar temperature at 42° p
that point the hees came nearest to hibernating, At the Mloldg;.- g
vention In 1891, Mason recommended for proper ecellar ﬁntu-lr:'“
abundance of food, a dark, dry cellar, with a temperature of tbm«lg
to he maintained from the beginning of settled cold weather ip the tafl
to the heginning of settled warm weather in the spring Hutehinson
wrote that a temperature of nhout 45° enabled bees to bear @ much
longer confinement than does a temperature below freezing. 1In his
hook, Advanced Hee-Culture, published in 1905 Hutchinson mmllmﬂ
40 to 44 degrees best for his particular cellar, if the bottom hoards wape
removed, He referred to an article in an early number of the Bee
keeper's Review by Taylor who expressed the opinion that no one tan
determine, other than approximately, the best temperature of
man's heecellar. Hutchinson then related varlous factors which Tad
ta be considered In determining the proper temperature, However, he
thought thiat every normal colony conld he wintered in an nrﬁiurr'bu
cellar In which the temperature ranged from 32° to 50° F.

The Amerlcan Bee Journal for December 24, 1801, page 808, zave the
answers of varlous heekeepers to the question, At what temperature
shonld a cellar be kept when the hees are in It?” The answers briefly
condenaed with the temperature expressed in degrees Fahrenhell wers
ag follows: Mahln—at about 45°: Dadant and Son—42 to 46°: Ham
haugh— 38 to 45°; Doollttle—42 tn 46°: Tavlor—42 to 45°: Brown—
46 tn 50" Cofting—If a drv cellar, 38 to 40°, It damp. 42 to 45°; Pond—
ben hooks give 85 to §07: Dibbhern—i45°, It dry. 40°, If damp, 50%
Mason-—45° in a dry cellar, higher preferable in damp: Secor—40 to 5%
4R ar K0° for a short time if dry will not hurt: Harrison—the tempers:
ture at. which the hees are most quiet: Miller—the temperature at which
hees remaln aulet. 35 to K0°, 45° Is orthodox point: Heddon—4f tn 50*
Aepending on humidity, the polnt at which bees are most guiet: Cook—
40 to 46%: Tinker—41 to 45°. never below 41°, except with warm
aver the brood nast when 38° for a few davs does no harm; the editor.
Newman-—al ahout 45° or as keeps the bees in guietude.

In 1892, Brose sald an even temperature of 45 to 50° F. was desitahils
for winterine. withont nnpnecessary disturbances. and the hive In _cond:
tion to ahsorb all moisture generated by the hees. Johnson said thal
every exverienced beekeeper will advise keeping the cellar as warm
as posafhle or from 40° to 45°: Lower sald that winter quarters must
not have a temperatnre higher than 47° to keep bees quiet.

Raldridge. in 1894, was satiafled with » temperature of 40° to R0* s
his perfectly dry cellar. Elwood. In 1895, thonght that 42 to 45° wat
ahoat right for the average cellar although he said the temperatare
named hy different authors varied from 38 to 50° F.. which ha sngzesied
was orobably due to difference In humidity. Griffin in 1598 recom-
mended an aven temwerature of 40 tn 45° for successinl winterine, or &
temperatnes nt which bees could he kept quiet without artificial heat.

In 1907, Alexander wrote that the hest success that they ever had i
cellar wintering was in cellare where there was rnnning water al 8
temperature kent at 45 to 48° F. He sald that at beekeepers' meatings
many vears before, It was generally seread that bees would winter well
at n temperatnra fust above freezing, if the cnlonies were well proteeted
In donhe-walled hives. hnt In single walled hives with bottoms
and only a cloth over the top of the frames, then the callar should be
koot at 45 to 48" . ;

In 1911, Byer reported successfn] wintering by a Mr. Davidson o 2
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collar at a tempersture of §6° ¥, this being secured by window
2m:m until npﬂp:;. when the temperatures ran somewhat higher,
{n reply to Byer, Miller suggested that Davidson’s thermometer might
be reading low or that the abundant supply of fresh alr might be mki_::
he big difference or some particulars in the management. He cantion
peekeepers to stick to the orthodox 45° F. as testified by thonsands of

1910, stated that “our theory,” apparently that of the Rools’,
mm:lhl‘ln wWhen the temperuture Is between 40 and 45° the bees go
into & state of semi-hibernation, during which respiration s very low.
When it goes above 50° they become active, consume more OXYEen,
which soon becomes vitiated, and uneasiness follows which Is manifested
by roaring. Unless the cellar temperature can be held steadily within
2 degree or two of 45°, there must be ventilation.”! Root in 1917, said
that formerly the proper temperature of a beecellar was 45° F. but
that there was a tendency toward a higher temperature—"say 50 !le.-
grees” He says that 50 degrees requires plenty of fresh air, while 456
F. i# better with less ventilation. The interchange of bees from the
ontaide to the Inside of the cluster is also described by Root In this same
article, Root fn 1918 quoted Running as saying that best results I'n
cellar wintering are obtalned where the cellar varies from 13 to 47°.
Root conctuded from other interviews with beekeepers that an average
of 45° F. was about right since the temperature of the bees approached
nearly the temperature of least activity or 57° F. He says that in
Jater vears there has been a tendency towards 50 to 65? F. hecause
a lower temperature cannot be maintained in house cellars. In thelr own
expérience, with a temperature varjable from 40 to 65° F. he found that
& larger nmount of ventilation was necessary especially at the higher
temperature, but he reported excellent resunlts at temperatures of b6
to 60° F,

In the 1923 edition of A B C and X Y Z of Beekeeping, Root and
Root say that a temperature of 57° F. in the cluster is the ideal. They
aay also that the average temperature recommended for bee cellars Is
abont 45° F. but it may be as low as 40° or as high as 50° F. depending
on conditions In the cellar, even up to 60° F. if the cellar is constantly
ventllated, They suggest that a temperature 52° F. which will result
In & cluster temperature of 57° F., should be maintained on the bottom
boards by Increasing or decreasing the size of the entrance, probably
basing their conclusion from Interpretations of the obeervations of
Phillips and Demuth, reported in U. 8. D. A. Farmers’ Bulletin 93,

Puillips and Demuth in “The Prepardtion of Bees for Outdoor Win-
tering” (17, 8. D. A, Farmers’ Bulletin 1012) suggest that a temperature
of 5° F. on the bottom hoard is desirable and that the entrance shonld
be s0 arranged as to prevent drafts so that at no time should any part
of the lilve fall as low as the freezing point. In “Wintering Bees In
Cellars” (U. 8. D. A. Farmers' Bulletin 1014) they claim that the com-
monly stated temperature of 40 to 45° F. is colder than is usually hest
for finest results, They declare that a temperature below 40° F. In the
cellar Is Invariably bad for the hees and that freezing temperatures are
not Ot for the bees. These authors found that the bees did the least
amount of work when they were immediately surrounded within the
hive by a temperature of 57° F., which is best obtained when a tem-
perature of 52° F. s registered by a thermometer just Inside the hive
entrance with the cellar at about 50° F. or slightly higher. They say
that If the temperature of the cellar drops to 45 or less, it will be best
to have the covers of the hives sealed on tightly and the entrance re-
duced o three-elghths inch by 2 inches, while at temperatures of 50 and
above the entrances may bhe léft open the full width. At 45° F, the
tops at least of the nppermost hives in a plle may be protected by
cushions of chaff.

s ialoe J
“.n”“"‘- E. R 1910, Bditorial on Temperatures of Cellar. Gleanings
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Phillips in his 1919 edition of "Beekeeping” ex the

i part, but in the latest or 1928 edition, he says that it m

vantageous o raise the cellar temperature to 50° F. or above

not for the fact that at higher temperatures, the Pelative b . it '

the cellar is usually too low causing activity and excite )

In 1918 Demuth suggested that behavior of the bmmg‘u“b:;‘
cator than a thermometer to determine the Propér temperatupe 4“.
cellar. This writer suggested that while 45° F, ig considered al] p
for the early winter, the temperature should be kept Jower in the m
|:c.|'lt otl th;hwl:;er when the bees are gene of dis-
comfort. e L temperature for cellar wintering was giv Demuth
as that just below the temperature at which tnhse beegil:?-n:’; rather
:g]:‘oseuhut draﬂtllﬂta Icluulm-. varying between 55 and 45° F., according to

e time of the winter, the degree of quiescence, th
tiaﬁa :ll' -tg:'gu. and size of the colonienq & col SO ang

« G, ant, in “Outapiaries and Their Management.” ndicates
to 50° F. ag suitable for cellar wintering. C. P. l):dsantei.nt’“l"’lul l.a.:
In Beekeeping,” suggests 40 to 45° F. for a ventilated cellar, with 2% to
30 pounds of good &tores per colony. In his “Dadant System of Bes-
keeping,” Dadant gives 42 to 45° F., but suggests that it is best to
the temperature at which the bees are most quiet. In 1922, Dadant
gave the limits as 42 to 48° F., and again suggested that the quietness
orl Lttmlb'“ is the best indicator for the proper temperature for cellar
wintering.

Abshudy in the “Bee World," 1919, suggested mlauln].ni o
ture of 46° F. in the air chamber of an “Incubation Hive by means of
electricity, since this will mean less food consumgtion to ralse the alr
to the desired cluster temperature of 656° ¥,

An anonymous writer in the American Bee Journal for September,
1919, reported the loss of all but about 20 colonles of 109 colonles, fall
count, when he attempted to winter at high temperatures as suggested
by the results of some previous investigation. However, the fempera.
ture of his cellar was at 62° F. when he discovered that the bees had
practically all deserted the hives. kY

Migs Wilson of Marengo, Illinofs, in snswering questions in the Amerk
can Bee Journal, 1918, regarding cellar wintering sald that Phillips had
shown that 57° F. was the temperature in the hive that the bess ilked
best for good wintering. Miss Wilson suggested that the temperature
should be kept not below 50°, although bees have wintered well at 45°
F., allowing in enongh cool air to keep at a temperature of 50 to §5° F.
perhaps occasionally running up to 60° F.
~In 1919, in Bee World, Manley indicated that a temperature of 85 to
42° [ favorable for wintering.” In an edditorlal of Gleanings in Bes
Culture for February, 1921, Demuth stated that the exact temperature
for the bee cellar depends upon so many things that it may range from
40 to 50" F., but the cellar should be kept at that point at which the
bees are most quiescent. In another article in the same issye De L
suggested that since the bees madntain a higher cluster temperature
in the later part of winter they become more and more susceptible to
higher cellar temperatures as the winter progresses, which sometimes
make [t necessary to lower the temperature of the cellar as spring
approaches,

Wilson reported that “During the winter 1917-1918 if was noticed that
Wwherever the cellar temperatures were helow 40° F. pothing could be
Eeen of the bottom of the cluster, but when the temperature was ab
507 F. the lower edge of the cluster would extend below the frames to
the hottom board and bees conld be seen moving about more or
freely. W the cellar temperature rises to 60° F. or above the bees
be driven to cluster outside the hive. If bees in storage are &
ahsolute darkness and the temperature is held at a constant range of

*Phlllips, E. F. and De Geo. 8, 1918, ing Bees In Cellars
0.8 Dy A Bttt e Tuthy Geo. £, 1915, Wiklering
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© F. the size, shape, or location of the cellar makea little

““sgﬂth a few exceptions, Wisconsin beekeepers who have

the Jowest winter losses keep the temperature ot from 45° F. to 50° F.

it the temperature is kept at 50* F. bees are not greatly affected by

¢hanges in humidity aithough the importance of humidity in the cellar
and its effect on the bees is not well understood.” ™ i

Armbruster in his book “Der Warmehaushalt in Bienenvolk,", pub-
jished in 1923, attested that theory and practice indicated tbhat a tem-
perature of 7° C. (44.6* ¥.) is desirable for cellar wintering in order
that the reactions indicated by Lammert’s tables might be set up.
Jaeger reported that he wintered at 40° F. since at higher temperatures,
{he stronger colonies broke their cluster and many bees flew out of the
plves and were lost in the cellinr. ?famﬂl: 1.'19!3. il:e;gr :t?o{:x t::ll.

¢ F, is a good average for cellar tering, 40¢ -
g ::ll 46" mg:reakar colonfes, Above 46" F., he sald that bees
the cluster; below 40° F., they eat too much,

Cale called attention to the investigations of Phillips and Demuth
concluding that 57° F. §s an optimum temperature for wintering bees
since at that tempersture the bees are spparently the quietest and the

produces little heat.
d‘:::;u aa: Hawkins in the 1824 edition of "How to Succead :vlth
Bees” recommended & cellar temperature within a few degrees of 50° F.,
never below 46° F.

wlrln a discussion in 1925 of the proper temperature for cellar
wintering sald that reporis of successful wintering gave varied tem-
peratures from 22 to 46° and of late years 50° and even 60° F. was
recommended, but the important uuaf_‘ was to keep the bees qulet at
whatever that temperature might be, He suggested putting the stronger
colonles in the colder part of the cellar and the weak colonies in the
warmer part thus adjusting them to thelr needs.

Milum In an article published in the 24th annual report of the lllinofis
State Beckeepers’ Assoclation in 1926 suggested a dark, dry cellar,
where the temperature ranges from 45 to 60 F. as being suitable for
win

This review of the literature on the hest temperaturs for the wintering
of bees shows conslderable variation of standards for practical bee-
keepers and other observers during the past sixty-five years. This range
has varied from 32 to as high as 60° F. or more due in part to personal
theories, differences in conditions of observation and misunderstanding
ol published reports of temperature readings of cluster temperatures
and other observations,

However, the older school of practical beekeopérs years ago had
almost all decided that the best temperature for cellar wintering was
that at which the hees remained the most quiet. In general, they have
concluded that temperatures of 42 to 50° F. were about right for best
results, with about 46 or 46 being the ideal. Variations above or below
this point may have been due in part to faulty registering thermomoters,
the Jocation of the thermometer in the cellar, the number of the colonfes
In a cellar of a particular size, the amount of ventilation provided, the
iype of hives, quality of stores, any disturbing factor, and the general
conditions of the bees. Among the latter which may be mentioned are
strength of colonies and proportion of young and old bees, as well as
the time that the bees were placed In the cellar In relation to thelr last
good cleansing flight. Likewise the method of handllng the bees when

laced in the cellar with the amount of excitement caused is no doubt
an fmportant factor influencing the condition of the bees and the con-

uent temperature at which the bees can be safely wintered,

With the discovery of the famous 57, there was a considerable Increase
in the temperature thought best for cellar wintering and consequently

ed until actual had proven the conclusions faulty.

-'-——__ p <
: HOF. 1825 Wi ¢4 of Bees lo Winconsin. Wise. Agr.
Mhl.h:g (P i s siaite %
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Phillips and Demuth said that when the coldest polnt among tha iy
reached 57°, the bees formed a compact cluster, after which b .
generated by various forms of activity and body meta R
authors did not say that 57° F. was the temperature of the
their records will clearly indicate a higher temperature. This last fan
has been substantiated by various other observers preceding and
ing their reports.

But many writers and speakers upon the subject of wintering .
ately assumed, and only recently such incorrect stalements
made, that 57° F, is the temperature of the cluster and that
bees attempt to maintain, With this as a basis, recomm
started to come thick and fast that temperatures from 50 to
60° F. would be desirable and even practical. As a result
keepers were led to attempt cellar wintering at tempera
50° F. but found that disastrous results usually followed. It
the writer's observation that with temperatures up to 50° the
a cellar remained comparatively quiet but became restless and n
higher temperatures even of short duration, This was especially
toward the close of the wintering period. These observations were mads
on colonies wintered in modern hives with the full depth entrance
without upward ventilation, the inner covers being tightly sealed,

In spite of all that has been sald in favor of higher cellar tempers
tures, beekeepers will do well to stick to the old standard of approxk
mately 46° F,, maintaining the cellur at or as near this temperature as
possible,

Along with this temperature, other factors are maintenance of a dry
atmosphers with adequate ventllation, The cellar gshonld he completely
darkened and all other disturbing factors eliminated.

The hees should be provided with winter stores of good quality con
glsting of white honey saved from the early part of the honey flow.
Years ago it was advocated and is still recommended that the winter
stores should be asg froe from pollen as possible. Likewise, honeys hav.
ing a high dexirin content or containing honeydew are usually nol sale
for wintering In cellars or even with outdoor wintering, except In
warmer climates where good flight weather occurs at regular i
Poor winter stores should be eliminated by the feeding of sugar syrup.

Colonles should be so manipnlated as to have a large supply of young
bees. This can best be accomplished by young queens and plenty of
room and stores to accommodatie broodrearing after Angust 1-15. The
beakeeper should study the weather reports for his particular locality
and make arrangements to place the bees in the cellar after the last
good flight in late October or early November. The colonies should be
placed In the cellar with as little disturbance as possible. After they
have quieted down, the full entrance should be given in cellars whose
temperatures range near the old rellable 456° F.

This temperature of 45° F. in bee cellars will undoubtedly give good
results In future years as It has in the past if beekeepers will take due
attention of other contributing factors.

“MR. BEEKEEPER AND HIS MARKETS"”

Helen Harrison, Ames

“John, why on earth don’t yon get rid of those bees? They Just
cauge an extra amount of work, and you aren't getting a thing oul of
them. You know you don't have time to peddle that honey i
the neighbors and even at that you can't sell all that surplus hone
you've been getting at a profitable price." SN

“Now, Ma, 1 don't blame you for gettin’ kinda provoked but I like
to work with those bees and I still think that if we paid a Jittle m
attention to It when we were sending it, we'd make more mongy On 055
h;ma!.h Let's go sea Mr. !;nddonk nfn time we go into town Y!
since he's state apiarist, he can help us.”

This conversation took place hetween Mr. and Mrs. John Beakeeper
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one night after John had come in tired out from his work with the bees.
Their home was just a few miles from Ames and for several years they
pad been using thelr very small farm as an aplary.

The next day John went to town and having done all the necessary
shopping, he drove out to the college. Luck was with him and he found
§ B. Paddock in his office. John put his problem before him and
witited for an answer.

“I've been Interested in that phase of beekeeping myself and you've
come ut just the right time. Where have you been sending most of

r honey?
M*-ro Chicago. Can't say as 1 know why [ did. Just seemed the most
patural, 1 guess.”

“Wall, 'll show you what 1 can from the material 1 have at hand.
The United States Bureau of Agriculture sends out a semi-monthly
report so I've taken an average of the prices gquoted there and made
graphs showing the fluctuations in price. The prices vary so much in
just one year that it is almost impossible to arrive at any conclusion.
| have noticed, however, that for light or white extracted honey in 1926,
1827 and 1928, Kansas City has paild about one or two cents more per
pound. Minneapolis and Chicago have run the lowest and St. Louis has
almost equalled Kansas City, For the year 1928 as far as reports had
pome In, September 15th, Kansas Clty averaged 10 3-6 cenls per pound
while St. Louls averaged 9% cents per pound. This does not necessarily
mean that Kansas City is the logical place to send your honey. Fralght
rates must be taken into consideration.

“Another noticenble feature has been the marked decline in prices
for ench succeeding year, Bach market except Chicago has dropped at
lonst one cent each year. Chicago dropped two cents from 1926 to 1927
but pame up one cent in 1928

“In comb honey there hasn't been such a difference in markets nor
any notleeable falling off in price for the successive years as there was
in extracted honey. But here, as in extracted honey, Kansas City has
the highest, most staple market. For 1928 the average price per 24
section case has been $4.00, with 8t. Louis running a close second, pay-
Ing §3.60, These prices are all averages taken from sales on fancy white
of No. 1 comb honey, but a fair fdea of the price may be obtalned."

“In looking up frelght rates | have found that from Ames, which is
about the center of lowa, the rate to Kansas City iz 69 cents per hun-
dred, and to Chicago It is 73 cents per hundred pounds. St. Louls is
high with 78% cents per bundred pounds, and the Minneapolis rate
I 78 cents. That, of course, is the second class freight charge If honey
ix sent In glass or earthen containeérs or combs In pasteboard boxes.
It the honey is shipped in any other way, two times the first class rate
Is charged.”

“Supply and demand may be a factor causing the difference In price
paid at the various markets, but the reports would lead one to believe
that Kansus City 1s the best marker"”

SOME FACTORS CONCERNING THE VALUE OF BEES TO FRUIT
GROWERS FOR POLLINATION PURPOSES

R. H. Kelty, East Lansing, Michigan

Thronghout the fruft belt of Michigan there is a rapidly growing in.
ferest In bees, -not primarily for honey production, but for pollination
Purposes. Soveral years ago the Department of Horticulture, Michigan
State College, undertook a study of the reason why some of the best
orchards of the best varieties of apples, peaches, pears and sweet
cherries, were glving unsatisfactory yields. In most cases these orchards
had every reason to bear—they were properly located, tilled, fertilized
and pruned. Varlous specialists had prescribed various treatments for
further care, and yet the trees did not set profitable erops. Mr, H. D,
Hootman, extension specialist for the Hortleultural Department, noticed
these orchards were often composed of solld stands of one self.
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sterile varlety, say twenty acres of Mecinlosh apples, or; the

might be composed of large blocks of two or three varielies which were
either self-sterile or inter-sterile. An old home orchard of four or five
acres of several varieties might give a falr crop, even in the a

of careful management, within a short distance of these other orchards
In some cases, hives of bees had been brought into these orchards with
out marked improvement of yield, except possibly on the side of the
orchard near a block of mixed varieties.

A study of these conditions by the horticultural depariment resuifed
In an experiment in pollination. In one eleven-ucre orchard set solid
to Northern Spy, in which the greatest yleld any season for elght yesrs
past had heen 1,600 bushels, a truck load of “bouquets” of Ben Dayis
Roxbury, Russet and Tolman Sweet blossoms were placed in tubs of
water in an aplary of 40 colonles, right in the orchard. Also, abogt
40 half-barrel tubs were filled with additional “bouquets” and distribated
through the portion of the orchard in which practically no crop had
previously been harvested. Still other “bouquels” were placed In buckels
and hung In the trees. Six more colonies of bees were moved out iate
the archard for the blossoming season and large “bougueis” were placed
about ten feet In front of them. By bringing into the orchard the polien
from other varietles, which was carrled to the Spy blossoms by the
bees, n fine set of fruit was obtained. As compared with the previom
high yield of 1,500 bushels, that year the crop was 5200 bushels

In a {on-year-old ten-acre peach orchard at Coloma, Michigan, which
was orlginally planted to J. H. Hale only, cross-pollination was provided
by raplacing dead trees with Elberta or South Haven. However, the
crop had never been satisfactory, and In 1926 the total yield for the
ten acres of orchard was about ten bushels of peaches, In 1927 twenty
eolonjes of bees were moved in and the orchard harvested a one thow
sand dollar crop.

Near Ann Arbor, Michigan, Floyd Markham, Ypsilanti, placed an
aplary near an orchard of pears which had been blooming regularly for
years, but which had never harvested more than eighteen bushels. The
bees set s crop of nearly one thousand bushels of pears in that prebard

These experiments were carrled on In 1927. As these resulls hecame
known to fruit growers throughout the fruit-belt, some were skeptical
gaying that they had produced many crops without bees, and could gat
along without them still. Others believe that wild insects were as useful
a8 the bheea for pollination. Several at thelr own expense, erected cages
of cheesecloth or screen around branches or whole trees. The matter
was gainlng much attention. Some fruit growers hought bees for thelr
orehards. Many rented colonles from beekeepers. In fact, it I8 et
mated that approximately six thousand colonies were rented for polline
tion In the spring of 1928,

An ouistanding example of renting bees on a large scale is that of
the W. R. Roach Company orchards at Hart, Michigan. This company
rented two hundred colonies from Mr. €. J. Freeman of Mesick The
Roach Oompany furnished three of their own trucks and men o move
the: bees the distance of eighty miles to thelr one hundred fifty acres of
apples and cherries. Mr. Freeman brought another truck load, and It
was an Impressive sight to see the four large trucks well loaded with
screened colonies on the way. A good testimonial of Mr. Freeman§
abllity Is the fact that the hives were so well screened that even e
“groen” help did not get stung once In the operation.

A “eaged” cherry tree in this orchard produced four pounds of
cherries. Another cherry tree of the same age, in the same ?.ﬁhlf"-
not caged, produced forty-four pounds of cherries, A “caged
tree In the orchard set twenty-five apples, while an uncaged tree, forty
teet away, vielded over 1,200 apples. The total crop of cherrfes wiE
approximately two hundred sixty-five tons In this orchard. And, although
the 20-ncre block of apples, sold Mclntosh, has never yielded more than
1,600 hushels, this year Mr. Hootman's *“bouquets” of other
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of apple blooms, together with the bees for pollination, gave a crop of
four thousand bushels of nice apples. Naturally, the W. R. Roach Com-
pany, are convinced of the value of bees in orchards.

Now, up to this time, this article has presented the frult grower's
side of the question. It seems probable that there will ba more Interest
in the use of bees in orchards this spring than ever before, and there

Top Limb—1 spur out of 12 blossoming set fruit 8 1-1%
Lower Limb—7 spurs out of 20 set fruit 35% set

will very likely be a demand for rental bees that cannot be met by the
beekeepers. The Hortleultural Depariment estimates that about 260,000
eolonles of bees would be necessary in Michigan's fruit belt orchards,
to properly pollinize the fruit bloom of those varieties which peed fer-
ilization to properly set and grow salable fruit.

But there is some hesitancy on the part of quite a few beekeepers,
who are approached on the bee-rental question. In the first place, the
réntal price iz not clear profit to the beekeeper by any means, as it
might seem at first glance. The arrangement made by the W. R. Rouach
Company with Mr. Preeman Is very satisfactory. In this case the con-
slderation was two dollars per colony rental, and the bulk of the expense
of moving the bees to the orchards and home again, was borne by Lhe
Roach Company, In the bargain, Mr. Freeman's hives collected about
three tong of fruit bloom honey, mostly from cherry, during the eleven
illays spent in the orchards. Mr. Freeman is wall satlafied, the Roach
Company is well plensed with the bargain, and it would seem that this
I¥pe of an arrangement Is a good basis for consideration of priee for
rental.

The beekeeper must be certaln that damage from spraying and danger
of contamination from foulbrood is reduced to a minimum before he can

ord to move bees Into a new district at any price. In this connection,
ihe fruit growers, through thelr state organization, the Michlgan State
Horticultural Soclety, has been of great assistance in obtalning sufficlent
funds to carry on our foulbrood eradication campaign, for it so happened
that the foulbrood situation was the worst in the frult helt. And, now

the orchardists are coming to reallze the value of bees for pollina-
:n?i.n't the danger of spray polsoning is being reduced to a negligible

The demand for rental bees may provide a new source of Income,
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of considerable proportions, for those beekeepers who will prepare
supply the requirements. Obviously, there must be a standard of iid
population for rental purposes. There should be some hasls for eg
culating rental prices, under the many varied conditions to be met, for
the mutual benefit of the beekeaper and the fruit grower.

In some cases the local fruit growers' exchange has assisted tg the
extent of “lining up” members who desire to rent bees so that the bee

keeper can deal directly with the exchange, distributing the bees (o

members as desired without the added effort of making separate arrange
ments with each grower. -

Another Interesting feature of this rental proposition is the faet that
blooming dates in the northern part of the fruit belt, es v alon,
the shore of Lake Michigan, are about one month later than for {iy
southern portion. Therefore, those equipped to move bees in quantity,
cowld rent their bees three times in the same season, starting in south.
western Michigan and moving northward with the season at tenday
intervals. The colonies could then be returned to the original locatis
or could be operated in northern Michigan for surplus clover, milkweed
and sweet clover honey, as desired.

The difficulty experienced in finding a reliable supply of rental bees
has forced some frult growers to buy bees outright, These Individoals
realize that they can afford to replenish the bees, in the form of pack-
ages, year after year, better than to get along without sufficient pollinat-
ing service. These new recruits to the ranks of beekeeping will have
little effect on the supply of honey, however, for the type of soil which
is most compatible for frult growing is in many cases nearly devold
of nectar ‘producing plants, At least there is a long period in summer
when ltile or no nectar is avaflable, The rapid increase of sweel
clover acreage will correct this condition ultimately, however,

In conclusion, relatively few beekeepers are yet aware of the great
proportions which may be assumed by this new situation. The very
fine attitude of co-operation already displayed by the organized fruit
growers j& sufficlent evidence that a satisfactory arrangement can be
worked out to meet the demands of the occasion to the mutual benefit
of both orchardists and beekeepers.

GRANULATION OF HONEY

Selek Ling, Ames

On account of the prejudice many people will not eal grannlated
regardless of its purity and, in many cases commercial bottlers
great loss. With this view in mind experiments were begun in the
of 1927. In addition, the purpose of the experiments described
was to determine the effect of agitation, addition of granulated
storage temperatures, the presence of alr in the honey, blending
heating on granulation.

The comb and extracted honeys used consisted of 1927 crop of
clover honey from A. I. Root Company, Council Bluffs, lowa. The
honey was cut into strips of 3 by 1 inch. The extracted
heated to 158° F. The heating was accomplished by placing
of honey In a water bath, gradually raising the temperature
and allowing to cool immediately, It was cooled to 100°
was bottled. The one-pound glass bottles with metal screw tops in
a chunk of comb was placed, were filled to the top with the

honey,

Thirty bottles were thus prepared, of which 3 were used as
and the rest were heated over again in a big pan with a woo
of one-half Inch thick on bottom. The filled bottles were thes .
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ters, one with the bulb In the center of the pan, one in the middle of peas?

the block and the waler was brought.up to the top. Three thermoRe
bottle containing the comb honey and the last in one without BV

comb, were used. o
The water in {he pan was heated to 110° F, and held at that tem:
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peratare until both inside and outside temperatures were identical. It
was from this time on that 6 bottles were heated for 2, 4, 8, 10 and 12
hours respectively. The same experiment was repeated at 115° F., 120°,

», and 130° F.
l"ui the samples were stored in the basement of Science building
where there is & wide range of temperature from 35° to 70° F. The
results were tabulated in the following table.

Agitation; Two samples of honey were obtained by uncapping the
comb and drained through the cheese cloth, and another 2 samples
were secured by ordinary extracting. Both sets of samples were placed
in glass contalners, covered and kept in the laboratory.

Additlon of granulated honey: Four samples of the same honey were
taken, of which 2 had granulated honey added, and were subject to the
same conditions as under agitation.

Various storage temperatures: Two samples of honey were placed
on & shelf of an Interior store room in the basement of Sclence building,
which bhas a range of temperature from 37° to 75° F. and might be
considered as cellar storage temperature. Another two samples were
placed on @ shelf in the apiary laboratory in which the temperature did
not vary more than 5 degrees from day to day so that this might be
warmed “room storage températures.” Still another two samples were
placed In the laboratory of which two were moved from outside the
building to the laboratory alternating every other day.

The presence of alr in the honey: Four samples were placed in the
laboratory, of which two had air admitted by opening the covers once
In every other day for & minutes,

Rlending: Blending was only done with two honeys—sweet clover and
sage—which were blended in the following proportions: Sweet clover
76 per cent Lo sage 26 per cent; sweet clover 25 per cent to sage 756 per
cent; sweet clover 50 per cent to sage 50 per cent.

Observations were made on the honeys at frequent intervals. Granu-
latlon was judged by outward appearances. The first signs were usually
evidenced by cloudiness of the sample or the settling of small granules,

Results

In six woeks the extracted honey bégan to have granules appear while
the stralned honey remained Mguid and clear. On December 15, the
former grannlated almost solid while the latter had granules scattered
through the contalner,

Three weeks after the samples were prepared the .one with granulated
boney added started to erystallize long before the other had hardly

The difference in the beginning of the granulation of the various
samples under the three storage conditions, did not vary markedly.
This was probably due to the fact that the temperature conditions of the
three places were nearly alike during the early part of the test. The
honeys that started to granulated late under cellar conditions required
& longer period to complete granulation than under variable storage
lemperatures, and the samples under room storage temperatures required
the longest period of the three.

Under variable storage temperatures the samples became solid, granu-
lation being started on October 2nd. Under cellar conditions, the samples
:LG:! in various stages of granulation, but nelther of them were solid by
Hn.n“d of the test and both had started to granulate at later dates

the corresponding samples under variable storage temperature,
granulation In this case started on October 29th. Under room tem-
g""m only one sample started to granulate but started on December
later than the corresponding samples under variable storage tem-

tiry and cellar conditions,

en the different places of storage were fairly similar In tempera-

s the corresponding samples of honey granulated at similar rates
When the stornge temperatures changed markedly the rates of
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granulation also changed. Granulation made the most rapid
under frequent changes in temperatures, it went on at an
rate under the cellar conditions which waz second in regard to
peratures and made the slowest progress in room storage ten
which was the last in regard to low temperatures. ji
Probably the maln effect of blending is to change the ratio of sugars.
The blend of 75 per cent sage to 26 per cent sweet clover remained
liquid for a longer period than either with 50 or 75 per cent sweet clover,
The samples with alr admitted began to granulate on November 14t
while the corresponding samples did not start until January Sth,
The set heated at 110° F. from 2 to 12 hours started to granulste on
December 4, at 115° F. on January 4; at 120° F. on March 10; at 135* F,
on July 12 and 130° F. on July 28. =
The controls began to granulate in December and were heavily specked
like snow flakes on March 10th and solid on bottom 1 inch thiek on
June §, 1928, .
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DISCUSSION

y Is placed on the market in fonr different forms: comb honey,

boney, bulk comb honey, 1. e. both comb and extracted honey

togother In bulk and granulated honmey, i e. extracted homey that has
been kept until it solidifies. Granulation occurs in all of these forms.

Granulation in no way affects the quality and if honey granulntes It is
one of the proofs of its purity. To prevent granulation heat is often
applied, and, In so doing some of the valuable properties of honey are
destroyed. Natural, unheated honey taken from the combs is an anti-
scorbutic of no mean value as being proved by Dr. Goss' in feeding
rachitic children and is often tolerated by them better than is cod liver
oil. He also states that the part played by honey in a properly balanced
ratlon cannot be replaced by any sweet that he knows of in the world.

According to Caillas honey is the only sweet that contains the mineranl
contents as phosphate of iron, of lime, carbonates and sulphates. These
minerals are In a form that can be directly absorbed into the blood
stream but when honey Is heated the form is so changed thal they are
precipitated or became inert. Thus heating really lowers the food valuo
of honey.

The theory of granulation is not fully known but it {s known that in
gmnulition certain factors are involved. The length of time required
for the grannlation of honey depends upon certain factors, with a knowl-
edge of which It 1s possible to contrel, to a large extent, the length of
time the honey will remain lquid, and the rate of granulation. All
honeys do not look alike when granulated; light colored honeys such as
clover, as a rule, asgume a white lard-like appearance while dark honeys,
such as buckwheat, become a straw to amber color. In granulation there
I8 a difference In the texture of honeys which is influenced by the size

of erystals, and which may be fine or coarse, Most honeys do not

‘all granulate at the same rate and the length of time for honey to com-
plete the process varles accordingly.

The maln effect of heating on the honey probably is in the removal
of the excess of air which it contains. The amount of air expslled
depends upon the temperature to which the honey is heated, and so the
highest temperatures cause the greatest amount of air Lo escape, bacause
heating decreases the specific gravity of the air and also lowers the
surface tension of the honey, thus enabling the air particles in the honey
to rise more readily.

It is trne that dextrose §s an easlly crystallizable sugar, while Jevnlose
tands to remalin lquid and as it occurs In honey probably never crystal-
ltzes. In all honeys, as the percentage of dextrose Increased, the number
of days for the completion of granulation process decreased. Bul as
the amount of dextrose , the number of days for granulation
began to Increase. Honeys that contain a large amount of dextrose
glll.llt. more readily than where the reverse is true. This is confirmed
by the analyses made by Browne and the writer in the laboratory.

The probable factors ich influence granulation of honey are (1)
agl (2) addition of granulated honey, (3) storage temperatures,
) presence of alr In the honey, (5) blending, (8) changes In tem.
peratures in storage, (7) honey with a heavy density will granulate
sarller than the same variety of homey with a lighter density, (8) dry
and molst storage place, (9) ripe and unripe honeys, and (10) heating,

' ! Conclusions
m’m the data thus far secured the following conclusions may be
“:I'Lm hastens granulation and shortens the period reguired

ton

- {7 'n.numu of granulated honey starts and hastens the granula-

MGoss, R. J. Granulated Honoy. American Bee Journal. 67:207,
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(3) Storage temperatures influence the rate of granulation; the Wit
range of temperatures the guicker the granulation, W

(4) Low temperatures combined with extreme variations fn dale
temperatures not only hasten the beginning of granulation | :
shorten t;ne time required for irl.;l ol?oml:letlon. y -4

(6) The presence of air in the bottle hasten the beginning of grans
lation and also shorten the perlod required, ; dm

(#) Granulation of a blend of two or more honeys is w
the ratio of dextrose to levulose which It contains. - =%

{7) Heating retards granulation to a greater extent than apy .(_ﬁ,
factors already mentioned. i

(8) In commercial comb honey bottling heating extracted honey 1
168° F., cooling to 100° F. and then bottling as in the usval practice;
reheating the filled bottles to 120° F, for & to 8 hours seems to obtaln
the best result, and the commercial bottlers will find little troubls with
granulation.

(4) The comb in bottles cannot be heated higher than 135° F, for any
length of time without being deformed.

BTUDIES ON THE SUGAR CONCENTRATION OF THE NECTAR OF
VARIOUS PLANTS 1

By 0. W. Park, Ames, lowa

Nectur is the raw material from which honey s made and, as sueh,
the bheckeeper s interested in the varlous factors which Influence ity
production. Bonnier (1) found that the quantity of neciar {
varled directly with relative humidity. Ostashenko-Koodryavaava (f)
of Russla, and others have found that nectar usually is secreted mosl
abundantly during periods of high humidity, but, in most cases,
vestigators have failed to determine whether, or to what
sugar concentration was altered under such conditions, ¥

An inerease in nectar secretion |s generally looked upon as fa
for honey production; but, since nectar may contain moch or
sugar, increased secretion is not ne rily advantageous for M
production, unless there is an increase In the amount of sugar made
available to the honeybee. Kenoyer (5), following the lead of p
(4) showed, under experimental conditions, that, although
buckwhest, Fagopyrum esculentum, and of touch-menot, I'm {
tand, Kept in alr having 100 per cent humidity, secreted larger
of nectar than did those exposed to the rather dry greenhouse
tolal amonnt of sugar produced was not increased thereby. It 18
possible, therefore, that increased secretion may be a disadvaniage
times, #0 far as the production of honey is concerned.
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Historical

In the past there have been two great difficulties in the way of
ing data on nectar and the factors influencing its production. First
the difffeulty of obtainlng sufficlent quantities for in atlo
second, the lack of methods of analysis adapted to snch ~quantl
a8 conld be secured. Analyses made prior to the last few ye
fow oxcoptions, have been accomplished by extracting the sugar
glven quantity of flowers by means of water or aleohol.
minations then showed the total amount of sugar, from w
amount per flower was easily computed. This
tracted more or less sugar from the tlssues of the
that of the nectar. And, since this method was not well
termining the sugar concentration, very few such i
been made heretofore. It is largely due to these facts that onr Ko
concerning the concentration of sugar in the nectar of var
und under different conditions, has been s0 very meagre.
The classfe reference to nectar analyses is that which
sults obtained about fifty years ago by the Swiss

NS radicans, trumpet creeper

imperalls, imperial CPOWN. ..o ooveenoren ns

In 1916, Kenoyer (§) reported that the neectar of t o

jons Sultani, in an atmosphere saturated with molsture, conta -

#1.4 per cent sugar; while In the drier greenhouse alr, the same spocies

yielded nectar containing 45,3 per cent sugar. : ol
Caitlas (3), in 1926, detormim:s the sugar content of neetar from

il aurantiwm, as per cent.
Amn‘lin(: ::'Vulell (9) the recent work of Miss Beutler of Garmnmlf
comparative data for three plant species from samples obtuine

under normal conditions and during rain. The following results are
e Per Cent Sugar
Normal Durl? Rain
............. 3256 15.8
"""""""""""" fie 2 TG e, be9 7.9
el A TSR e 10 75.2 9.1

an entire absence of published data showing the

‘Horse Chns'tii-\it" i
rs to
m?".-'uﬁp:? variations In the sugar concentration of nectar, from a
glven gource, under varying degrees of bhumidity.

th ethod of
18 twofold: (1) To set forth a m
dmﬁmtﬁzcﬁmucn. which, the wﬂta;; hell!loh:.u En ‘1;?7:;
for finding the sugar concentration ol ne N
mtbg; ?gldah °:hnw a :lnso negative correlation between {hanhnmld-
ity of the air and the sugar concentration of mectar in certain flowers.

Methods

jes on the sugar eoncentration of mectar from various plants were
hus::dbr the writer in June 1926, Since that time, hundreds of samples
from mumerous species of plants have been collected and analyzed for
sugar content. The percentages of reducing sugars and total sugars w‘:n
determined in a large number of umplul;l:‘;lg in n still greater number.

the total su content was determ &
n'l':w collecting t‘h‘: nectar, speclally designed pipettes were blown rrnn;
pyrex glass tubing, These had very slender tips and were constructe
with & bulbous portlon which received the nectar ns it was drawn In
through the slender tip. As soon "n:_ samples were secured they were
taken to the labora and analy: at once,

Records of mmpomu and homidity were kept at all times by solf-
recording instruments housed in the usual type of waoather shelter.

Various chemical methods were wsed during the first two #oasons,
and considerable amounts of valuable data were secured. But all the
chemical methods tried required facilities and consumed con-
siderable time. It was not until the beginning of the third summer u;-l
a thoroughly satisfactory method was discovered for making rapld de-
terminations of the sugar concentration of nectar.

In casting about for a simpler method, the writer hit upon the ldea
of nsing an Abbé refractometer for the purpose. Such instruments are
used extensively In sugar refineries for finding the concentration of
sugar solutions. This instrument superficially bears some resemblance
0 & microscope, although its use is entirely different.

*The writer desires to ex hia sineere appraciation rol’ the unrd.cl:} foe

i ecelved 1§ own Btute ;

o g R
and gui in the analysis of nectar.
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The principle, upon which it works, is based upon A
ray of light, in passing through any transparent ".m
refracted. In passing through a layer of distilled water, a ray ¢
is refracted only a little, but if a soluble substance, m:ﬁ
dissolved in the water, the ray is refracted to a greater extent,
exact degree being dependent upon the amount of sugar "

Strictly speaking, the angle of refraction ia determined

kind and the amount of dissolved sollds in the solutlon. both by fhy

eonstructed upon the above principle may then be used m‘"
the total dissolved solids In many different kinds of solutions, The
solution to be tested should, for accurate results, conlal 1

n only
of dissolved solld. For practical purposes, however, the Do ki
often glves good results for solutions which are only relatf

Instance, Sheppard (8) has reported satisfactory results % ek

of the Abbé refractometer In determining the solld contents aﬂu
gravity gﬁé honey.

An Abbé refractometer was obtained, and after being subjectsd
various lests, was found to give results which checked >

with those ob
tained by chemical methods. In fact it is believed that the refractomater
readings are more reliable than those secured by chemical me:

Confidence in the reliability of the refractometer method is iu-:'ﬂ
by a consideration of the chemical composition of honey and al the
relationship between nectar and honey. To the best of our knowledgs,
the bees remove nothing from nectar except part of the water: and what
ever substances may be added by the bees, are present In negligiie
quantitles so far as the present discussion is concerned.

Browne (2) has shown that the percentage of ingredients in honsy
other than sugar and water, seldom comprises more than § or 6 per
of the whole, [t la to be expectéd, therefore, that they rarely composs
more than 2 to 4 per cent of nectar, becanse nectar commonly &

60 per cent or more of water, while, after being changed to honey, oaly
15 to 20 per cent water remains. =

Analyses of nectar bearing on this point are all but lacking. Plai
(7) found that nectar from Protea mellifera contained 0.8 per ecent of
substances other than sugar and water, and Caillas (3) found L34 per
cent of such materials in nectar from orange blossoms. Sy

Sheppard (8) has demonstrated that refractometer readings on honsy
give satisfactory results, The writer took refractometer readings
honey and found that they checked with those obtained by means of &
Baumé hydrometer. Since nectar contains a smaller percentaze of
grodients other than sugar and water, than does honey, Aomed
readings should be even more reliable for nectar than for honey.
‘Since refractometer readings give results in total dissolved solids
wias to be expected that results obtained with this instrument would
alightly higher than those secured by chemical analyses. Such has been
the case, As a rule, refractometer readings have run from I fo 3 per el

above chemical determinations, which is well within the expected range
already Indicated. In a very few cases, refractometer rondings dr d
slightly below chemical analyses in comparative tests. [t was fonnd thal
in practically all such cases, the nectar contained an mmmﬁ
pollen. Duplicate tests, made atter filtering out the pollen, showed thal
the pollen had caused the chemical analvses to run too high, but that
the refractometer readings were unaffected thereby, BB M

In addition to simplicity, nccuracy and speed obtwined by _“_l".'m
meter method, other advantages may he obtained. A ea gt
mination ¢an be made on less than a drop of ordinary slze. Labaratof?
facilities are not needed. The instrument is easily transported and &
be used right in the field. (e

It is concluded, from the foregoing considerations, that determis
of sugar concentration in nectar, made by the use of the Abbé ref
meter, are at least as dependable as those obtained by any of the

F.8

i

:

1cal method

|
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be
sed. Moreover, & maximum number of samples may
y“thii method with & minimum of labor.

Results
considerable v;l;h&::::
yen source obtained at (]
m;: :osa:ecurn more Eitet‘:::‘:% t::yalanﬁ
of the refractometer m iy
fly and o rapldly.
‘.,.,“a poss make determinations 50 eas s
{ ur‘l’ut:s occ?lli:;:. delermln;tiolm ‘:;:i ;‘l‘r':.”o?‘ t;i?q;::tdurins
ﬂm urin, ]
% morsiag VAL nig‘h:duromy ashrief spmmary of some 0'1-:}}:,
could be S iven Data secured from mamq!"cmmu
" milkweed, Asclepias  zyriacy, and “ummbe i Bht h!:ll'le-
@
Figs. 3 are graphic representations of the \'ar?\llll.':;:!u.d:1;1r s
perce! B o tound in nectar at different hourulo g i.lme
Mage Of “u“:amra and humidity conditions ex::tsngw oy a3
B pls were gathered, Most of the po e rosieie]
t:w"ﬂ“! umpwlea wood and milkweed. represent the m::.:ho- e 3gS
o B a8 many fs Llen. Statistical ml.ufllaﬂt S
;:aﬂ& .l?eT:: ﬁ'ﬁsa and will be publighed in the near fu 5
are

Basswood

25 florets Wi
Mlmie.thensnmtrom rpagths ;
n:!?d ‘Io::xt:dui‘:tﬂiieﬁ‘:::dh::mm. w:‘tlhl: .:::es ‘nmtfhu“:?u ;P!:
o {n the row which T ouhs
Merial' (gl lock th of the campus of lowa
w‘;l:h hr:'v:m:t&an:i'u.h ﬁe‘t::u are nearly a foot In diameter
on

uring 1928, Discovery

for each sample from
u‘nm“ clusters which weré

thot:
1.: the day, the bees

e erring to Bg. 1, it will be noticed thal data are given for parts

Bth

for sugar contént on July
d?u daye, July 5 and 6, 1928, h‘l;l:n;‘:dn: i “m”;;“ ‘:{ :“3"’ &";'
hour later, it was Rk

vanced to 70 per cent, An 1 s L i
roit-htho‘?ug be:? :?samg:“amn‘: content had dropped to 69

ERREE
ey
az:
2
ia
-
H

ot an idea of variations
seatand by £ B0 O a0 w. e hay observe the resulia,for
ey ma!: w: in fig. 1, B. At 6:80 o m. the manoﬁw e i loent
mﬂ!  only 22 cent sugar but the percentage rose o aate vut,
g “‘un next hour the increase was only “31 e
i&::i sn;ﬂ::d 10:30 1t mounted steadily to 1:.5 per T
B w&ﬂm extreme varistion in hasswood
n':la:rs:rﬂ:: t‘::; :ofﬁ':: a falrly typleal day in early July at Ames,

i

i, W mentally
I‘;n::s’euﬂe from 8:30 a. w..l'% L]
i :tumwi?ﬁ?‘& b e i) tumidity at
es taken the first sample taken mutgeg.: Eenn: Aot

\ : expected, then, that
conditions of 100 per cent humidity, this nectar would have con-

nnder
The S found was 72 per cent at 3:30 p. m., when

the humidity was 51 per cent, the ‘minimum for that day. Had humidity

dropped jevel, it seems proba that the coneentration of the
tualou:m. -‘:‘m higher. Ab:! extreme variation covering a

lc.i.Bnnnﬂ_s.l..lkuutoglve
130 . m.
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range ol 50 per cent was found between the maximum
r content of basswood nectar during the two pe ud:;‘l,n::,:
1 And 8 pound of basswood nectar gathered betweon 3 and 4 B m.
July 5th, woulkd bave vnuuunud_ more than 3 (imes ss much SUgar A8 &
gathered between § and 7 & m. July fith. Tho mean of all «
SugAr percentages plotted In g 1 is 50.3. leven
An Inspection of the e and ¥ curves for- thase 1w
shows that the relative humidity and the sugar conlenl curves
hear an luverse reiationship to each other which ls very siriking. On
Iuly 5th, the maximum sugar concentration and the minimam relative
hsmidity both occurred at 2:20 p. m. following which, the wugar con
centration fell at & rapid rate. Between 1:30 and 2:30 g ., botl
and hamidity romained unchanged. AEAT
While in general, the sugar conc lon varied A e
ure, the relationship between these two [actors I nol very close

as is shown by the fact that between 1:30 and 2:30 p. m. the sagar
curve failed to rine, whereas the P curve Inued 1tn upward
progress, Furih the 1 & tlon was
s fall bour before the 1 and the decline of
Sagar curve was more abrupt than that of the temporature, In brief, the
sugar curve did not closely ble the P curve, but was
almost exnotly the r of the relat Wity curve.

Milkweed

The common milkweed has been grown for wxperimental :m-nla
plot of ground approximately 25 hy 75 feet, Joca I )
lows State College, for several years. The ground is about level bat
well drained. The soll is fertile, having been used proviously for
crops l'or‘nomt nm“ Duringhthe spring and summer of 1925, ralns
lelently freq o prod v ]
weed plants stood about 6 feet high. Nectar usually
{n early morning, but by noon litle If any could be obtnined, which ox-
plaing the abaence of afterncon data for this plani, UDuring the early
part of the morning, an ndequate sample was usually obtained from £6
forets, but as the nectar became less abundant, toward noon, greator
numbers of florets had to be used.
wete large numbars of very 1
Mmmuamusmmmuwmmmllh |
mnmal’lluuwlolmwmbmm - )
al work there was far too small to aceount for iis rapld deplation,
Data obtained on July 24, g
case of basswood, the sugar concentration curves for
are almost the reverse of the
carrelation may nol be quite as close. Bat
m.magmmmnuwuumm
In ge 1 i concentrations were found

E
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S
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iy was and NUEAT wate
the humidity was lowest, bat a slight Ww appears
Althosgh humidity eontinued to decrease. noon,

i
:
i

i
£
|

oth
irregular, on In fig, 2, O, while the tampoerature continues & regular
course, the sugar curve for milkweed noctar s found Lo be ¥6 nenrly
the reverus of the humidity curve, Just as was found for bass neatar,

Trumpet Creeper

Trumpet feld tar in largs quantities as compared Lo most
Mants, w;"::: 'a;. er'n':mr onrces of fresh nectar uned by Plasta
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in his ploneer work on nectar analysis. The samples used o
work were obtained from five large vines, mfrﬁ.} in g:::.
locations but in similar situations. i

Each of the three sugar records indicated for July 12th “‘
rapresents the nectar obtained from all the blossoms found
the three locations just mentioned. The differences shown in
content of the three samples are just about as expected under the
sponding changes in humidity. : '

Each point plotted In the sugar curve shown in fig. 3, B Wwas detern
from the nectar content of from four to six individual bl ns, alf
one vine. A general trend which correlates somewhat with the
of the humidity curve, can be discovered, but discrepancies are num
Some of the factors which are belleved to have contributed 1o
discrepancies are as follows., The samples represented too sms
number of blossoms, but the principal period of bloom was
only a few blossoms were available: some were too old and some
young to give representative results: some were shaded, r
sun. It is believed that, upon securing a duplicate set of .
trampet creeper, based upon a truly representative number of blossomy.
the sugar curve would be found to have a much closer correlation to the
humidity curve than is indicated in fig. 3, B,

It is quite clearly indicated, not only by the data shown in fig 3
but alse by many samples obtained at varfous other times, that trumpet
creeper nectar varies much less In sugar concentration than necturs
from many other sources. .

g

General Discussion

Studles similar to those just described were made upon varlous other
sources of nectar. In every case, humidity was found to have an [mpor-
tant influence upon the concentration of the sugar in the nectar, I
is evident, therefore, that determinations of the sugar content of nectas
are of little value unless accompanied by adequate humidity records,

A number of other factors hesides temperature and relative humidity
inflnence the concentration of sugar in nectar. It is probable also, that
different plant species may react differently to any given factor or com-
bination of factors. A given factor may exert more influsnce on ose
plant species than on another. It Is possible then, that in some plaat
the concentration of sugar In thelr nectar may be correlated mon
closely with some other factor than it is with relative humidity; bl
w0 far, no such case has been found,

As an example of the fact that a given factor may exert more Influsnce
on one spectes than on another, it may he polnted ont thal relatie
humidity appears to have a greater effect on the sugar concentralion
of basswood and milkweed than on trumpet creeper nectar. It is belleved
that difterences in types of flowers may be responsible for thess vari
tlons, Flowers In which nectar s usnally secreted in comparatively
small quantities, and especially those in which the nectar Is much ex
posed, show wide fluctuations In sugar coucentration in thelr nectars
which vary inversely with relative humidity., On the contrary, m
which nectar Is secreted in comparatively large quantities, and espe
those In which the nectar is well protected, show considerably llg
variations in sugar concentration with changes in humidity. To !
former class belong basswood, raspberry, milkweed, the various cloven
sweet olovers and many others of our most important honey planls
To the latter class, belong trumpet creeper, day lily, gladiolus and canss.
which are comparatively unimportant to the beekeeper. nigh

It is to be observed that In early morning, when humidity Is “‘T“
snd when most flowers are considered to be secreting were
uctively, the sugar concentrations for all three of these ﬂﬂﬂ’:"*
quite similar, ranging in the néighborhood of 20 to 30 per cent,

tive humidity decreases, evaporation of water from nectar in“l.‘

Thus the exposed nectars of basswood and milkweed become con

it

m
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of trumpet creeper, which is much less

puch more “ﬁd’,ut?;: :Mu e ¢, may :ee expected to absorb moisture
- 'lf:h an increase in relative humidity, and the more con-
the mectar, the faster will it absorb moistare. Other things
the larger the amount of Tecur. the more slowly will varia-

. its concentration.
?:m i‘: e;n:nnmy of nectar under humid conditions ls due
to an increase in water content, as shown by Kenoyer (6) n‘nd
{t must result in reduced honey production in mnn?r cuas' l?:
ns. The nectar Is less attractive to the bees hecause o o
Ilui,s:m. and & larger amount of it must be handled for eah
of honey produced. This not only involves additional labor on the
the bees, but also tends to reduce the incentive for gathering it
the other hand there probably are Instances in which the honey
js augmented by an increased water content in nectar, In the uulw
flowers, such as red clover, Trifolium pratense, which have corolla
bes so deep that the honeybee's tongue, under normal conditions, can-
h the nectar, an increase In the water content of the nectar mla!r
the bees to secure a portion of the sugar by filling the corro l?
with mectar to such a depth that honeybees can reach sodm; om“;
such cases, the Incrensed water content may make all the differ
ween honey production and no honey production.

;n %3 5%}%%?%;‘

4
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Summary
1. The Abbé refractometer was found highly sitlsfactory for determin-
; ugar centrations in nectar.
m&' Bmﬁnnconcentratiuu fn nectar varies inversely with relative

il ceasarily
crease in the amount of nectar secreted is not ne
ldt'uu::ul:m to the beekeeper, unless there ls an inerease in the amount

of sugar made available to the honeyhes,
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