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INTRODUCTION

The white clover region is the source of a large proportion of the
honey produced in the United States and honey from this region
ranks with the best on the market. Beckeeping there 1s conducted
under o variety of different natural and economic conditions. Iach
situation hus its effect on the practice employed in the care of bees
and on the organization of the operating unit. Consequently, a
rather wide variation oceurs in apinry practice and business organiza-
tion among beekeepers in this region.

During the 1970 and 1931 seasons records were kept by a selected
group of comumnercial beekeepers producing extracted honey, of the
daily labor expended on the beelkeeping enterprise, the expenses
incurred in the production of exiracted honey, and the guantity of
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honey produced. In Addition, inventories were taken of bees, build-
ings, and equipment. Periodic vistts were made to check the records
and general notes were recorded about each apiary. Both comb and
extracted honey are produced and much of the product, particularly
{from the smaller apiaries, is sold locally in smali Jots through retail
stores or direct to the consumer. But this detailed study does not
include the records of comb-honey producers and no attempt was
made to include data on the methods and costs of marketing retail
honey or the influence of the diflerent factors on income. In any
given apiary the influence of a favorable factor, such as a low labor
cost, may be entirely overshadowed by a low vield due to influences
over which the beckeeper has little control, so that the influence on
income of a {avorable factor may be partially or whelly offset by
unfavorable factors in the same apinry.

In the discussion that follows, the objective is to show the organiza-
tion of the extracted honey business in o number of apisvies in the
region and the cost of producing extracted honey, and to trn e the
variation from apiary to apiary of some of the factors relative to
cconomy and efliciecney in the production of extracted honey. In
deseribing the organization and management of some of the apiaries
represented, it is not intended necessarily to recommend the equip-
ment in use and the practices employed. It is assumed that the
reader is familinr with the usual beelkeeping termis and the general
phases of beekeeping.

The number of apiaries included in the various tables is dependent
on the datn to be shown, Certain apinries have been omitted from
some of the tables hecause incomplete data or other Irregularities
render them incomparahle with others included in the study, The
term “aplary? as used in this bulletin refers to the total number of
colonies of bees under the manngement of each beekecper. The
term “‘outyard’ relers to a site at o distance from the home yard
where a given number of colonics of bees are located. The distribu-
tion of these beckeepers and the number of colonies of bees represented
are shown in table 1.

Tasuia 1.—Nuniber of beckeepers and colonies of bees represenicd, 1980-51

leckeepers Colunies of bees Devkenpers Coloniesaf hegs

Sinte Slnlo
[RLEAH i ] 1141 1utdey i 140 1941

Nusher N e S her Namber Musnber Nuwder Nuseber| Nienher
New York 7 K 2,484 14 | § 735 47l
Michipan § | 4,360 2,4 8 S| Lagy 2,405
Oliin... - 4063
Wigconsin k ans : -itk 25 | 11, dg2 7,805

PRINCIPAL HONEY PLANTS IN THE WHITE CLOVER REGION

White clover is widely distributed throughout the United States
except in the arid regions. In the arca comprising the northeastern
portion of the United States, extending westward to Minnesota and
south approximately te tho Ohio River and the Muason and Dixon
Line, white clover renches its greatest importance as & nectar-produc-
ang plant, Where soil and climatie conditions are {avorable, this
plant produces Jarge Loney surpluses. DBut honcy producers in this
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region are not dependent entirely on white clover, for alsike clover in
some localities is more important than white clover and the honey
produced from it is equal iu quality to that from white clover. Tor-
merly these clovers were the main honey plants in the region, but
during recent years sweetclover has become an important nectar-
producing plant in many parts. Some of the beckeepers consider
that more of their honey is now obtained from sweetclover than from
white or alsike clover. This was particularly true in both 1930 and
1931 when, because of the prolonged drought, white and alsike clover
were more severely damaged than was the more drought-resistant
sweetclover. White and alsike clovers, however, are at the present
time the most important honey plants in years of normal rainfall,

The honey flow from sweetclover in favorable seasons, especially
in certain sections of Minnesota, extends over a period of nearly 2
months and comes on somewbat later than in the case of white ov
alsike clovers. This gives a long period in which to build up the
colontes for the honey fiow, enabling even divided colonies or package
bees to be built up to sufficient strength during the white and alsike
clover honey flow to gather a surplus from sweetelover.  On the other
hand, in an exclustvely white elover arca, a full crop of honey may be
expected only from colonics and package hees that have reached the
penk of population previous to the blooming period of white and
alsike clover.

Although with most beckeepers the heaviest honey flow of the
season comes from the clovers, other honey plants are important in
local areas, Buckwlieat is an important source- of honey on soils
that are derived from sandstone and shales in parts of Pennsylvania
and New York; the honey flow {from this plant usually occurs during
August and early September. In parts of Michigan and Minnesota
wild raspberry, milkweed, and fireweed produce a surplus ecrop in
favorable seasons. Basswood, maples, dandelion, fruit bloom,
goldenrod, asters, heartsease, and Spanish ncedle form important
sources in many parts of the region.

Dates and duration of the honey flow vary according to the loca-
tion and the nature of the available honey plants. The average
blooming dates and the duration of the hieney flow for the principal
honey plants in the region arc shown in fizure 1.

APIARY ORGANIZATION

There are many Inrge apiavies in the white clover region, but those
of small-to-medium size predominate. The business organization
of tho small unit is relatively simple. The operator does most, if
not all, the work himself. TFew outyards are required and in many
instances no special buildings aro needed. On the other hand, the
large apiary requires hired Inbor, more equipment, and a systematic
arrangement of outyards to form an ceonomically operated business

unit.
S1ZE OF APIARY AND CAIITALIZATION

The capital distribution of apiaries of diflerent sizes based on,
inventory values as of 1930 1s shown in table 2. Of the 40 beekeepers
represented, 9 operated less than 10C colonies, 15 were handling from
100 to 299 colonies, and 18 had 300 or more colonies.
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The elavers are tho mauin hrpey piants in (his region,  The neetar seeroled from Lhis source i3 suppla-
metted by thd (ron nwdes, Trtit blogm, and damwlelion i the ey srll'itli{{ andd frotee asters nnd goldens
rod nlter 1o muin How, Muany ciler minor soturees of hoetsr gppent thronghoul the seusan. {'Cha
clenr partion ofeneh bur represents the period Lhsk the piank was in hlomu before the pectar ow, Lhe
blaek portion represents the length of the houey dow for that plaol.}
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Tanui 2—dverage capilul distribution for apiaries of different sizes, Jan. 1, 193014

Avirnge e por apleey
- Aver- Aver-
Api- Ay R

Slira af apdory fosionies) IIJ'iI(;S I dpapek Baild i‘t‘rlliﬂ- G i End
st fed|  per . Huild- | nen Sepe | o jler

aitary | 2083 1 Nhee Lonunips | lies Poinl | ogtony
TS

NumberiNwaber] Boblars | Doftars | Dollars | Softars | Dofters | Dobiary
Tessthing I00. ., .. ... . ... I 4t o) T Bk 4 i 24,48
R L 300, e el il [ 178 1,488 Al 1,0 i KA 1, 25
b ] A 5 irH 3t 08 113 i i 12
S La L. o . . 4 M| A TE ! KN 12t . iha7 38, ik
Overyd. . . oL ... L. . -+ Fhu N I L 2,185 5T 12 A, T 17,48

Folol or nverage. .. .. L b ae | o, 588 | 2088 A {5, fin [ LR

U e totnd ngmbier of colonies cired for by each Beekeopier s bera consideres] o 1 apieey, overt Liotigh
ko,;;L o nnagee blenge 1 Bwes yancl,

N valoe s shown for lawd gveapded By boe vards sines (o aren oeesrpled By saeh yaed B8 reindively
sientt and many tisites on waste B, elone Toneo rows or o an orelmrd, Phe neaee of colobie peripiney
15 1o nmniber prepamred for winkesiog o Lo fdE of 190 Subswentent tnbdos show Ue mnubers of cotonios
for the boitey lluw.

F inediles s complebe L-siory hive, [nolnding hees nod broad gainhs for ench eolony.

The number of eolonies per beokeeper ranged from 25 in an apiary
operated atb spare times {o 870 colonies in an apiary divided into 16
oufyards. The number of colonies of bees located at each outyard
depends on the smount and quali{y of the availnble bee pasturage

and for the 40 beekeepers here represented varied from 16 to 150
colonies per yard. 1n the group having less than 100 colonies ouly
{wo heekeepers had outynrds und these were located inclose proximity
to the home yard. In the group having from 100 to 289 colonies
approximately two-thirds of the beckeepers maintained from 1 to 6
outynrds whicl ranged in size {romn 16 to 125 colonies per yard.  The
distance of these oulyards from the home yard was from 2 o 32 miles.
In the group having fromn 300 to 499 colonies the number of outyards
vavied from 1 1o 13 and the distanee {rom the home yard was from
134 to 18 mitles.  The beekeeper wilh 13 outyards had 464 colonies of
bees.  In the group with 500 and more colonies the number of out-
yards varied from 4 {o 16 and the distance from the home yard was
from 134 to 25 miles.

When beckeeping is part of a farm business and the number of
colonies of boes is nob Iarge, special buildings are not often required.
The honey-handling facilities are set up in seme existing building,
But even with s building especially erected {or & honey house the
eapiial represenied by buildings for the small beekeeper 1s not large.
Of the beckeepers with less than 100 colonies, only 1 had buildings
vaulued ab over $275. The average for the others was 3158 per
apinry. On the other hand, a speeinl honey house which contains
an extracling room and storage room for honey and supplies is usually
provided in the larger units, and in nmuny enses represents an appre-
ciable eapitalization, For beekeepers with 100 or more colonies, the
inventory value of buildings varied from $175 for a beckeeper with
104 colonies to $4,320 for n beekeeper with 660 colonies.  The Intter
hins a honey house which 1y thoroughly modern and conveniently
arranged for the handling of honey but probably represents a rather
larger building enpitalization that 1s necessary.

Permanent equipment including hive bodies, supers, extractors,
etc., represents the largest item ol enpital for most apiaries. The




6 TECHNICAL BULLETIN 481, U. 5. DEPT. OF AGRICULTURE

range was from approximately $148 for a boekeeper with 3G colonies
to $7,763 for an operater with 900 colonies. The majority of the
beekeepers whose records are ineluded in this study used ¢ueen
excluders and inner covers and had two or more extracting supers
per colony. Tn the group having less than 100 colonies, only 3
heekeepers used an automobhile or truck and only one 45-Irame radial
extractor was represented. Omne 4-frame extractor was in use, and
the remainder were 2-frame extractors. In the group with 100 or
mere colonies, an automobile or truck, or both, was in use by all
cxcept 2 beckeepers. Where the extracting was done at a eentral
plant, which was the usual practice except in New York, the 45-frame
radinl extractor was the usual type. A number of these beelkeepers
also had smaller extractors, runging in size from 2 to 8 frnmes. No
doubt many of these smaller extractors were in use helore the 45-
frame radial extraclor was installed. Jn New York, where the
extracting was doue at the outyard, the extractors ranged from 2 {0 8
frames.  Thirteen of the larger heekeepers use vertical steam hoilers
to furnish the steam supply.  Where a considerable supply of steam
is needed, as n a large central exteacting plant sueh a hoiler has
many advantages. It supplics steam to heat the honey when neces-
sery, to melt eappings, to heat the uncapping knile, to warm the
honey house in cold weather and for other general uses. A number
of the smaller heekeepers use cither 2- or 5-gnllon hoilers to supply
steran for an uneapping knife, Twenty-two of the larger extracting
plants were equipped with electricmotors and six used gasoline engines.
Several of these planis were cquipped with pulley shafis.

The average total capital per colony was grentest for the group
having less than 100 colonies. This high avernge of $24 per colony,
however, was lrrgely due to one beckeeper who was equipped to handle
many more colonies than those kept during the 1930 season.  This
particular beekeeper had inventory values of $58 per colony whereas
the other beckeepers in this group had an average eapitalization of
slightly less than $20 per colony. The range in capitahzation per
colony for the group with 100 or more colonies per apiary was from
approximately $15 to $30 per colony. The average for all apiarics
was $18.74 per colony. The total eupital per colony tended to be
smaller on large than on small apiaries. A complete one-story hive,
including hees and brood combs for each eolony, represented about
45 percent; buildings, about 14 pereent; permanent ¢quiptent, about
40 percent; and supplies, about 1 percent of the total eapitalization.

Since depreciation, repairs, and interest on honey houses and
equipment constibute a sizable item of expense, it is essentinl Lo have,
as far as possible, the proper balanee between buildings and equip-
ment {or the number of colanies kept.  In some instances the inven-
tory value of huildings appeared greater than the number of colonies
warranted, and a large extractor or other Inrge equipment apparently
was not always justified by the number of colonies of bees handled.
On the other hand, some beekeepers had too little equipment for the
work to be done.

SUGGESTER EQUIPMENT FOI APIARIES OF DIFFERENT S1ZES

The type of beckeeping equipment is to » large extent a matter of
personal choice. Some of the heckeepers had aceumulated equip-
ment that was not of standard size and not readily interehangeable
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while others had equipment inventories that were too large for the
number of eolonies kept. Both of these conditions are contributing
factors to the high cost of producing honey.

The equipment that appears to be adeguate for the effective opera-
tion of apiaries of different sizes producing extracted honey is shown
in teble 3. These items are for a small, & medium-size, and a large
apinry and are based largely on the equipment actually found in's
number of well-ovgunized apinries.

Tapue 3—Principal flemy of equipment, bused on 10-frame hives, suggested for
apiuries of different sizes producing exiracied honey

Lopuipment, sugpested {or uplorics of
Endicitend sizos

Eeuiptaent

G eelonties | 250 colonies| §50 ealonles

Number AN by Numiber
: 5K) T

Ta
25
. .. . iy
Onter covers, oial .. e .. - i U]
Queen exeluilers. ... . . L S . : 0350
Hee eseupu honrds, wood or wire, 2 o0 4-way egenpes e e E ()]
Drawn conmbs;
Hrogd oo . . A, ! &, N1
BUNHIS e o miiime e e . | 7O i, 70
Honey exlraciors:
Efrnme b reversie. .o o L0 Lo L L L e e
A-fesnte or Inrger. .. oL L. T 1
45 or S0frnme. .. Coeme e o e 1l
Taney punps N |
Uucaping Knives:
Slenm-lwind ...
Power..... ... . .
Tneapng ks . ...
Stornpe 1nnks:
- HEpnllon
04kpendlon
EWk gt
Stenin builers:
Lpnlion L
Yorlical, @ [o 6 hiwsepower
Vertienl, b bomepower.
IToney heaters. .o ... .
Boltling trnks:
Hepeallon coaen oo
H-prallon
Aepakblon. oL
Jleetric motors: 2
I hotsepower. oo 0 L
M hnrsepower . e
Senles, Fodikpounl pintiorm.
alotor trueks, 1o lons. . .

I (!ptinunl oo e, i . } B
# W hera electefeity s nob pvnilulde o 2-Dorsopower gaseling capine would provide tha power tor o 258 or
ny $5eolony uplery.

HHOOD CIAMHBENS AND SUPENS

As a matler of convenience the 10-frame Langstroth hive has been
here chosen ns o hasis of comparison. 1t should be understood,
however, that there are many other types and sizes of hives whieh,
in the hands ol eapuble heekeepers, can be used just us efficiently as
ihe 10-frame Langstroth hive.  Where o hive either larger or smaller
than the 10-frame Langstroth is desired a proportionate reduction or
inerease in the number ol hive bodies, Trames, ete., will have to be
figured.  Provision js mude for 2 braod chambers and 3 supers
suflicient for thic stornge of approximately 135 pounds ol honey per
colony. Prowvision for 3 supers generully makes 16 possible to allow
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the honey to remain in the hives until it is thoroughly ripened.
This results in a# better quality of honey and may save some labor
in that all the extracting can be done abone time. If chunk honey
is produced it is preferable to use shallow supers. Five shallow
supers are the equivalent of three full-depth supers.

FLRAMES, BOTTOMS, INNER COVERS, QUTER COVERS, QUEEN BACLUDENS, AND DRE~
BRCANE BOAUDS

The equipment for the 10-framo Langstroth hive inelndes frames,
bottoms, inner and outer covers, gueen excluders, and hee-escape
boards. Ree-escape boards ave provided for approximately one-
fourth of the colonies. This number depends on the quantity of
hotey that ean be handled in & day and on whether the operstor
finds ib desirable to have a bee-eseape board for cuch colony or to
use bee escapes on only a lew colonies and somo other means of
removing the honey [rom the remainder of the colonies,  Ten frames
of drawn combs are provided for the brood chwmber bub in the supers
for the storage of honey only nine lrames nre needed.

HONEY BXIRACTORS, NONBY PUMPS, AND UNCAPPING KNIVES

Extractors of the 2-frame, hand, reversible type are suggested for
the smaller apiary, a 4-frame power or larger extractor for the 250-
colony apiary, and the large radinl extractor for the 850-colony apiary.
The steam hand uncapping knife is provided Tor all groups, with the
power uneapping knife optional. The use of gravity Tor filling the
storage tanks is considered the best arrangement but when it is not
possible to armnge equipment so that geavity ean be ulilized the
honey pump will take its place. Tt is well recognized, however, that
il the honey pump is nob properly used it resulls in lowering the
guality of the honey.

THNCAPPING TANKR

A small uncapping tank equipped with a strainer is suitable for the
small operator. A Targer uncapping tank is cssentjal for the large
commercigl producer. The uncapping tank may be equipped with
u strainer I which the cappings will drain, previous to being dried
in the radial extractor, or the eappings may fall into wire baskets
mide to {it the radial extractor.

STNRHRAGE TANRKS

Siorage tanks are based on a capacity of approximately oune-{fourth
of an anticipated yield., Three 50-gullon tanks are suggested for
the small apiary with storage faeilities in preportion for the larger
apiaries. The storage capacity should be suflicient to allow the
honey to yemzin in the settiing tanks at least 3 days beforo being
drawn off into containers.  From the standpaing of quality ol product
this is the ruinimum time thab honey should be allowed to settle,
Each storage tank should be equipped with a honey struiner,  Inade-
quate straining and sestling facilities account for mueh of the un~
sightly honey found on the markets.

STEAM BOILERS, IMOXEY HEATENH, AND HOTTLING TANKS

A small 2-gallon boiler is suitalle for a hand steam uneapping kaife
and o vertical slationary stemmn boiler is recommended where the
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steam is used for n variety of purposes, It is neeessary ab times to
heat honey to facilitate the removal of granulated honey from con-
tainers, to facilitate straining, to delay granulation, and to prevent
fermentation, Owing to the Jack of suitable honey-heating equip-
ment on the market, most heckeepers have devised their own systems.
1t is only natural, therefore, to find that great quantities of hioney are
ruined through overheating, Ordinarily honey should not be heated
over 160° F. and should then be cooled quickly after this temperature
is attained.  An agitator that does not incorporate air, in conjunction
with the heating tanl, enables the operator to heat honey uniformly
and in the minimum length of time, For the small operation tlie
most suitable heating system is to inunerse cans of honey in hot
water and allow them to remain until the proper temperature lias
been renched, 1f large quantities of honey are to be heated, corre-
spondingly elubornte equipment must be nstulled. BotHing tanks
are provided with the idea of preparing b least a portion of the pro-
duction for disposal in pails or other small containers,

MOTQRS AND ENGINES

If electricity is uvailable an electric motor is fo he preferred with a
1-horsepower mofor for an apiary of either 250 or 850 colonies und &
one-sixth horsepower motor il n power nuncapping knife is used. If
electricity is not available, a 2-horsepower grsoline engine is sufficient
for either o 250- or an 850-colony apinty.

BOALES

Platform seales ave included and, though not absolutely necessary,
the best beekeepers usually maintain o colony on seales to obsorve the
gain or Joss in weight of colonies withoub exumining the interior of
the hive. The seales indicaled in fable 3 wre muinly for uege with
scale eolonies, but it would be pussible for a beckeeper to use the
platform scale In his hee yard until it is needed in the honey house.

MOTOHR TUTCKS

A 1)-ton long-wheel-base truck equipped with an 8- by 12-loot rack
is sufficient Lo handle all huuding for each of the two larger apiaries.
This equipment Is purticularly nocessary in the larger aplaries where
there Is much travel to and from outyards,

MISCELLANNQUS BQUIPMENT

A set of tools, bee brushes, smokers, and veils are cssential in every
aplary.  In addition, » wiring board, frame-nailing device, wire em-
bedder, worlchench, and wheelbarrow are common to mosh apinries.
The investment in this equipment is small and to some extent a
mubber of personal convenicence, and since the number of workers whe
use the articles are varinble no asitempt hus heen made to designate
the number of specific articles of equipment for apinries of different
sizes, A wux press is needed if the beekeeper has o tnurket for his
beeswax in block form, but if the wax iIs exchanged for foundation
or beckeeping equipment i wax press Js not essentinl.  Many oper-
ators of large aplaries ure equipped ta muke mosé of their hives and
other wood equipment, but no atlempt has been made fo list the

L7 GRGo 45—
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amount of wood-working equipment necessary to do {his, since it is
purcly & curpentry operation. Some extractors are equipped to dry
cappings, but no specinl equipment is needed for melting them.  IF
it 1s desirable to melt cappings, appropriate apparatus for doing so is
on the market or one can usually devise suitable apparatus for this
purpose.

BEEKEEPING IN CONIJUNCTION WITH OTHER OCCUIATIONS

The relation of honey production to other productive enterprises
has considerable Influence on the size and organization of o particalar
apiary busiuess. Often the time available for the care of hees limits
the number ol colonies handled., Again, where the beo yard is located
nenr at hand so that the work may be done at odd times, the number
may be limited by the accessibility of honey plants. Many of the
heckeepers 1o the white clover region do not devote thebr entire time
to beckeeping. The unitsin many instences are too small to utilize the
Tull {ime of the owper or to provide an adequate income.  Fifteen of
the 40 beekeopers represented in this study in 1930, mainly those wilh
small-to-medium size apiaries, had other business interests.  The bee
business of these 15 men was not operated as o hobby, bus rather for
profit, and the organization of their apiaries was comparable with
those of other beekeepers with the same number of colonies.

Beckeeping was conducted as a part of o farm business by several
cooperators.  The number of colonies per beekeeper ranged from 54,
cared for when the other farm work wns not urgent, to 500 colonies,
demanding so mucl of the time of the eperator that supervision enly
was given to the other favm operalions.  One cooperator wns engaged
m school work which gave summer vacations fice for his bees.  Two
ministers, & locomotive engineer, o bee inspector, o postal clerk, o
janitor, and a purt-time stove employee also operated » limited nwm-
ber of eolonies.  As a geacral rule among the lnrger operators bee-
keeping is nob conducted in conncction with a farm business,

Becieeping should not be combined with an oceupntion that does
not permib the operator to give attention to the bees when most
needed.  Tigure 2 shows the Inbor distribution, classified by opera-
tions, for o small, s nedium-sized, and g Inrge bee busi.sg, and 1s an
illustration of the amount of time spent on bhee work o -.ifferent pe-
riods of the vear. The smallest aplary requived comparatively little
time even during the producing season, whereas the largest required
the time of one or more men during tlic greater purt of the year. In
general 16 may be said that a supplementury business which does not
exnet foo much time of the worker and which requires o limited
amount of atfention during the 6 wecks or more of the busicst seuson
ol the hee year, is well adapled to combine with beckeeping. In
addition, a certain Tundomental knowledge of beo behavior and o
genuine liking for bees are requirements considered cssentisl to
suceess.

MAN LABOR USED ON AFPIARIES OF DIFFERENT SIZES

The amount of man labor required in the care of bees and in the
yroduction of honey depends mainiy on the size of the aplary and to &
lesscr extent on the quantity of honey produced, the number and dis-
tance between outyards, and the beekeeping meshods emploved,
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. Table 4 gives the total man labor spent on apiarics of different
sizes, divided amoeng operntor, family, and hired labor. For al size
groups approxtmately 50 percont of the tofal time was represented by
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operaler’s Iabor, 15 percent by fumily labor, and 35 percent by hired
iabor. ¥or beekeepers with fess than 100 colonies, hired lubor was
negligible. For the groups with over 300 eolonies, hired luber ainounted
te from 33 to 64 percent ol the iotal.
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TABLE 4. —Operalor, fumily, and hired labor on aplaries of differend sizes, 1980-81 1
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The division of labor as between work und travel shows that for
apiarics of less than 100 colonies the travel hours were small, whereas
for larger units they amounted to from 7 to 15 percent of the total
(table 5). An automobile or trick is used lurgely to travel fo and from
outyards and the number of, and distance hetween, these have a direet
bearing on the travel hours per epiary and per colony. In the group
with less than 100 colonies, two beckeepers maintained outyards. The
average travel hours in 1931 for this group were 0.2 hour per colony as
against 0.6 hour per colony for the group with over 700 colonies. 'The
number of outyards in the lutter group varied from 8 t¢ 15 per bee-
keeper. The most distant outyard was 25 miles from the home yard.
The average hours spent on work of dilferent kinds including the
necompanying hours of travel are shown in table 6. Approximately 25
to 30 pereent of the time is spent in harvesting aud extracting and the
remainder In other work with the bees.

Tanis 5—Work and {ravel hovrs an apiavies of diffevent sizes, 1330-81
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Tanns 6.—Labor distribuifon by operations on apiarics of differeni sizes, 1980 and
and 1931}
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The total tinwe spent by individual beeckeepers in 1930 ranged from
2 to 14.6 hours per colony. In 1931 the range was from 1.2 to 9.1
hours percelony.  This wide range suggests that the methods followed
hy some heekeepers are more ecencinical in the use of labor than those
followed by others., In discussing the practices employed in the
production of honey, some of these differences will be analyzed and
some of the factors that illustrate economy and efficiency in the
muanagement of apinries will be pointed ous.

PRACTICES IN THE PRODUCTION OF HONEY

GENERAL SPRING WOLRK

Under “general spring work” are included all manipulations from
the time of removal of the colonies frem winter quarters to manage-
ment for the honey flow, including early inspection {for diseased and
queenless colonies, uniting, feeding, evaluating and chipping of queens,
removal of burr comls, cutting out queen cells, and the giving of room
for brood rearing. '

Twenty-nine of the 40 beckeepers clip the gueens’ wings cither
during an early spring inspection or at the time of supering. Seven
beekecpors do not elip the queens’ wings, aud four plan to do so bué
hecause of the pressure of other work semetimes neglect to do it

Those that “winter” i two brood chambers sometimes clear the
top one of honey or reverse then.  Feeding of sugar sirup or giving
of Tull combs of honey saved from the previous season are the comton
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methods of feeding when colonies are low in stores. Boiled amber
honey was fed by three beekeepers.

Some of the cooperators who winter their bees in one brood ¢ham-
ber add & second one at the time of removal from winter quarters
regardless of whether the bees are erowded. Some wait until the
bees are actuaily crowded before o second brood chamber is added.
Several provide about 15 pounds of honey in the second one when it
is added,

The hours of man-labor for general spring work in 1830 ranged from
0.08 to 2.34 per colony, with an average of 0.44 hour per colony. In
1931 the range was from 0.06 to 1.8 hours per colony, with an average
of 0.49 hour per colony.

This variation in lubor is caused by a number of factors but much
of the excessive time is due fo the fact thas (1) the beekeeper was the
operator of & comparatively small number of colonies, had no other
work to occupy his time, and for that reason spent more time with his
bees than would otherwise be the case; and (2) the bees were not pro-
vided with adequate stores in the fall, so they came through the
winter in poor condition, maldng it necessary to feed sugar sirup and
otherwise nurse the colonies along in an elfort to build them up to
proper strength for the honey flow.

The average hours of general spring work for the group having less
than 100 colonies in 1330 was 25.9 hours, or €.55 hour per evlony (table
-6). The range was from 0.13 hour per colony for a becleeper with
46 colonies to 2.34 hours per colony for & beekeeper with 58 colonies.
The beekeeper who had the minimum of spring work had strong
overwintered colonies that required no spring fceding, early spring
inspection being the only labor, The beeleeper having the maximum
of labor fed & considerable quantity of sugar sirup, had no other worl
to occu_'l()iy his time, and gave much more lubor to his bees than
sppeared necessary.

In the group with 100 to 293 colonies the average amount of general
spring work in 1930 was 71.5 hours, or 0.4 hour per colony. ‘The bec-
keeper with the maximum of man labor spent 2.8 hours per colony in
1930 and 1.8 howrs per colony in 1931, This beekeeper had no other
business interests and so spent neaily every favorable day in in-
specting his bees. A fotal of 0.38 hour per colony was spent in
feeding sugar sirup. The beeleeper with the minimum of labor in
1930 spent 0.08 hour per colony. His bees were wintered outdoors in
quadruple cases and in the fall each colony was provided with at least
six full frames of honey. Early spring inspection, with the adding of
a brood chamber, was the only labor performed on the bees until the
preparation for the honey flow. The beekeeper having the minimum
of labor in 1931 spent 0.2 hour per colony., This beekeeper cellnr-
winters in single brood chambers, * In the fall, if the bees do not weigh
up to 70 pounds, full combs of honey are provided. About May 1,
when the brood chamber is crowded, a sccond one containing some
stores is added.

An examination of the range in labor among beeleepers with sufli-
cient colonies {0 oceupy their full time shows & variation in fime re-
quirements but not so marked as in the groups with a small number of
colonies. In the group of over 700 colonies in 1930 the average
amount of general spring worle was 293.4 howrs per apiary, or 0.39
hour per colony (table 6). The range was from 0.23 to 0.66 hour per
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colony. The beckeeper having the minimum of labor winters his bees
in single full-depth brood chambers in quadruple cases. In the fall
each colony is given 6 or 7 {rames of honey. The colonies are un-
packed about April 1 and are given another brood chamber containing
15 pounds of houey. The beckeeper having the maximum hours of
labor winters his bees in two shallow brood chumbers in the cellar.
In the spring a third shallow is added. The use of this type ol equip-
ment where individual frames are examined entails a considerably
longer time for spring inspection in comparison with the time required
when stianderd full-depth brood chambers are used.

From an anslysis of tho labor and other items ol feeding cosls, ib
would seem to he good economy to save full combs of honey for winter
and early spring stores rather than to feed sugar. A record was not
kep$ of the quantity of honey consumed, bubassuming that theleaving
of full combs of huney valued at 3 cenls per pound ! was at the sane
rate as that of sugar, ete. (12 pounds pereolony in 1936, and 9 poundsin
1931), the cost of the former method 1s much less than thatol thelatter.
In 1930, 16 beekeepers having 5,886 ¢olonies of bees fed a total of
70,805 pounds of sugar valued at $3,598.96. This feeding operation
required 1,452 hours of man-labor and 3,032 miles of travel at an esti-
mated cost of $010.16, meking a foilal cost of $4,500.12, or $0.77 per
colony. On the other hand, the 14 beekeepers having 4,083 colonies
of bees who provided full combs of honey had a cost for honey of
$1,460.88. Three hundred sixty-nine hours of man-labor and 357
miles of travel represent an additional charge of $2006.32, making a
total of $1,676.20, or $0.41 percolony. The cos$ per colony ol feeding
?ugn.r was 36 conts more in 1930 than that of providing Tull combs of
woney.

A similar comparison for 1931 showed that the cost of {eeding sugar
was 26 cents per colony greater thian that ol providing full combs of
honey. On a colony basis the value alone of the sugar fed was approx-
tinntely fwo-thirds greater than that of houney in the comb,  Tn addi-
tion, the labor and power cost of providing Il combs of honey was
matesially less in that of feeding sugar,

Among mosh beckeepers 16 is the po “ee to leave suflicient stores
to carry the bees through the winter and start brood rearing in the
spring, bub when e type of honey is not suitable, or when thero iz not
enough honey for wintering 16 is necessury to nugment stores by the
feeding of sugar sirup at the close of brood rearing, even though this
practics is constdered an expensive operation.

SEWARM CONTROL AND PREPARATION FOR HONEY FLOW

In addition 40 swarm-contbrol measnres, the handling of queens, the
supering, and the use of queen excluders arg included here.  Incrensing
the number of colontes and the control of disease, operations performed
during this period, nre discussed under separate headings.

Most of the heekeepers represented in this study used v modification
of the well-known Demaree system of swarm control and supering
while n few allowed the queen free yange. By the former systein of
(}.swm‘m control and supertng the queen s separated from part of the
yrood.

VRS i i Dol o Bosey Bt cotd, befors axtmeting rad plaeing 3 containers,
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The methods of swarm control and preparations for the honey flow
as practiced by the cooperators are as follows:

(1) Pwenty beckeepers allow their colonices to build up in two brood
chambers. At the beginning of the honey flow the queen is putin the
lower chamber either with the hatching brood or on empty combs.
A queen excluder is put on, supers are pnb above in which frames of
brood have been placed, and the chamber with the rest of the hroed 1s
put on fop.

(2) Four cooperators puf on supers whenever the colony appears
crowded. These beekeepers do not use queen excluders.

(3} Two ecooperators equalize their colonies during the spring
building-up pertod. Five frames of brood and about 1o pounds of
honey are provided in each &frame hive, und 6 Irames of brood and
the same amount of honey in ench 10-frame hive,  Colonies with less
than the preseribed quantity of honey are supp[md from those having
a surplus. A6 thy beginning of the honey flow the queen is confined
on the emerging brood in the lower chamber by an excliuder and supers
are added, with the hive body containing the unsealed hrood placed
on top.

(4} The colony is allowed o build up in two brood chambers, The
queen is placed 1n the Jower brood chamber with 3 or 4 empty combs
when the honey flow beging.  The rest of the brood is put above the
excluder with plenty of supers on top.  Whenever the broed chamber
is filled 3 or 4 of the combs ure removed and putin the super directly
above the excluder. Empty combs ure put in the place of those
removed, Among some cooperators who use the large hive, combs
of honey on cither side are removed and the same number of empty
drawn combs are put in the center.  The full frames are elther set
aside for fall feeding or given o other colonies.

{8} One cooperator used two brood chambers all the year. Some-
limes the upper brood chamber is cleared of honey, or it may be
reversed il the bees begin to rear brood in the lower one. 1f mueh
honey is above, it is pub below and precautions are tuken to have
the top chamber full of brood when supers ave given.  The cooper-
ator who followed this mett  had much pollen in the combs and
excessive swarming during certaln scasons.

{6) When ail the colonies are yemoved from the quadruple cases
an extra chamber coutaining some honey is given to oach At the
beginning of the fruit and dandelion bloom an excluder is put en the
second chamber and a super is added. A the beginning of the main
flow the queen is found and the frame she is on, with cight empty
drawn combs, is put in o chamber on the bottom hoard. An excludor
is put on, followed by supers, with the brood on top. Queen cells
are removed from the brood put above. One cooperator practiced
this method of swarm control.

(7) One couperator who does not use queen excluders during the
carly period of the hfmey flow puts on supers as the colony becomes
crowded.  About 25 days before the honey is removed the colonies
are examined and the queen is confined by an excluder to the lower
chamber.

{8) One coo;‘mmtor winters his beea in two shallow brood chambers.
In the spring & third “shaliow’ is put on and, as a rule, at the begin-
ning of the hcmev fiow, the queen occupies the two top ones. The t top
brood nest, which is filled with brood, 1s raised by placing supers in
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between. As the brood emerges the top body becomes filled with
honey to be used as stores in the fall. In the fall the lower chamber
is removed and the colony 1s wintered in the top and second chamber.

(9) After the bees are out of winter quarters and have had a flight,
one cooperator inspects from the bottom by lifting up the broed
chamber from the bottom board. If anything seems to be abnermal
an inspection is made from the top. During this examination the
colony is given 2 clean bottom board and a shaliow food chamber is
placed underneath the brood chamber. Later & second full-depth
brood chamber is placed between the two chambers. A& the begin-
ring of the honey How, the colony is handied ns fotlows: The origmal
brood c¢hamber is put on the bottom board, then a super containing
empty combs, the excluder, the shallow food chamber, and finally
the brood which was in the sccond brood chamber are placed.

(10) The colony is wintered in a single large brood chamber eon-
taining 11 frames. A hive body is sdded soon after unpacking and
the queen is kept below with sn excluder. Two weeks before the
beginning of the honey flow the excluder is removed to allow the
queen to go above. When the queen becomes well established in the
second hive body, she is put below the excluder in the original brood
chamber with supers in between, and the rest of the brood is placed
on top. The cooperator who uses this system has observed that the
brood chaniber is used more fully for broed and the surplus honey
is carried gbove; thus the gueen is not crowded by the storage of
honey in the brood chamber.

(11} One cooperator winters the bees in l-story, or 1)-story hives.
A brood chamber, either full depth or shallow, is added at the time of
unpacking. The colony buiids up in the 2 full-depth brood ehambers
or in the full-depth and 2 half-depth brood chambers. ILater the
queen is confined by an excluder to the lower full-depth brood chamber,
and at the beginning of the honey flow this brood chamber is put
above the supers after the queen 1s taken out and again put below
the excluder in a hive body of selected empty combs.

(12) The colony is allowed to build up in two brood chambers.
At the heginning of the honey flow the queen is put in the lower one
with the sealed brood. An excluder is put on, two supers are added,
and on top of these supers another excluder is placed. Then the
brood chamber containing the unscaled brood is put on the top.
An auger hole in this chamber allows the young queen, which is
raised there, to go out and mate. In this way additional young
queens are raised. This method of swarm control was practiced by
one cooperator.

The vield of honey and character of the honey flow have & decided
influence on the labor required during the period of preparation of
bees for the honey flow. The manipuiations during this period are
principally associated with swarm-control measures which involve
the addition of supers not only to give room to the bees but also to

rovide space {or the storage of honey. Where the honey flow is
intense it is more difficult to control swarming and more labor is
required than in cases where the honey flow is slower and more
uniform. Again, in scasons of a large honey flow more supers must
be added, which in turn entails additional labor.

IEEIE N h——3
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The hours of man-labor spent in preparing colonics for the honey
flow in 1930 ranged from 0.11 to 2.35 por ¢olony with an average of
0.64 hour per eolony. In 1931 the range was from 0.08 fo 1.5, with
an average of (.67 hour per colony.

The beekeopers with the minimum hours of labor in. 1930 and 1931
wintered their colonics in two standard brood c¢hambers in which
the bees build up during the spring period. At the beginuing of the
honey-flow the previously clipped queens were confined by excluders
to the lower brood chambers with the emerging brood. Either 1 or 2
sipers were put on above the excluders, depending on the strength of
the colony, and the rest of the brood was put ab the top.  Queen cells
huilt from broed placed above the excluder were not yemoved.  The
beekeeper with 0.11 hour of work per colony had a yield of 87 pounds
If)e'li colony, whereas the one with 0.08 hour per colony had & near

atiure.

The beekeeper with the maximum hours of work per colony in 1930
wintered his bees in the eellar in one brood chamber.  In the spring
the colonies were equnlized in nunber of frames of brood and stores,
and as soon as this brood chamber was fairly well filled snother brood
chamber was added.  When the queen was laying well in this second
brood chansber, a bottom bonrd was placed underih, A board extend-
ing from the ground ut nn nngle to the entrance of the second brood
chamber causes the voung bees in the lower brood nest to go into the
second one. A queen excluder was put ahove the seeond chamber
and additional supers weve ndded us needed. After 3 weeks the
brood chambers were reversed and the extra bottom board was re-
moved. During the period of prepuration for the honey-flow a {otal
of 2.35 hours of work was spent per colony, of which 1.9 hours repre-
sented swarm-control measures and 0.46 hour was used in moving
hees. The yvield was 88 pounds per colony and much swarming was
reported.  This is a complicated and not very effeetive method of
swarm control and involves much more work than should be required
during this period.

The heekeeper with the maximum number of hours per colony,
in preparation for the honey-flow in 1031, wintered the coloniesin the
celrar in & full-depth brood chumber and n shallow food chamber., At
the first spring examination the chambers were reversed. The colony
built up in this way until the first super was added by lifting up the
full-depth brood chamber and placing the super between the shatlow
and the brood chamber. Later the brood ehamber was pub on the
bottom bourd, then an emply super on which the excluder was placed,
then the shailow food chamber, and the brood which wasin the second
hrood chamber below. LEmpty supers were abways pub under the
excluder until partly filled and later put above the excluder wheu the
next super was added.

This method of swarm control seems to work well in the case of this
beekeeper, although it is rather complicated. The total time in
preparation for the honey-flow was 1.5 hours per colony, of which 0.7
hour was in swarm control and 0.8 hour in moving bees to distant
bee pasturage when it was apparent that the honey-flow in the im-
mediate neighborhood would be practically a fatlure.  As a result of
moving the colonies to {avorable pasturage, a yield of 121 pounds per
colony was obtained, which more then justified the extra time spent
in moving.
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INCREASE IN COLONIES

Comparatively few of the cooperators were attempting to increase
materially the numbers of their colonies; the majority were striving
only to muintain a fixed number. W here winter and spring losses
were heavy as well a5 losses from foulbrood, as was the case with
many beckeepers, several new colouies were needed to make up for
these losses.

The several ways ol making increase were:

(1} Through natural swarming.

{2) T!1|01t<r11 the purchase of package bees with qucens. As a
rale 3- pnund packages are nsed where white clover is the principal
nectar-producing plant, while in seetions where sweetelover is common
and the colonies have a longer peried in which to build up to full
strength, particulavly in Minnesotu, 2.pound packages are commonly
used.

(3) Through the dividing of (he brood and supplying the quecnless
purt, with pmchﬁsod or home-reared queens,

(4} Through the rearing of queens from brood placed in a hive
Lody above a screen or exeluder and containing an suger hole from
which the queens ean iy out tomate.  After these queens are laying
this brood chamber is set oll on its own bottom board.

(5) Through division of strong colonies.  Several beckeepers, in
sectipns where sweetelover is the prineipal honey plant, divide their
strong colonies carly in the season, Such divided colonies usually
build up during the ‘dandelion and enrly white clover flow to colonies
of Tull size hy Juiv 15, und during favoruble seusons hoth divisions
usunily store a good crop of hum"\'

(G} Through the purchnse of full colonies of bocos,

(7} T hmuwh other meuns,  One cooperator who does net use bee
escapes in removing the honey makes increase in the following man-
ner; Asinany bees as possible ave smoked down from the filled s BUPCYS.
The supers with some adhering bhees are then taken to the honey
house and Jeft wncovered.  The bevs flv to the window where they
colleet in a hive which contains brood and a gueen,  In this way an
increase of around 20 colonics is nde each year.

The invenlory at the beginning of 1030 showed o totul of 12,008
colonics of bees for 40 coopernfors. At the beginning of the hon{\y
flow a total of 11,662 colonies wasteported ora net loss of 436 colonies.
Eleven reparted an incrense, 24 n deerease, and 5 had the same number
s nb the beginning of the seuson.  The numlm of colonies reported
at the end of thuu-m wnus 12,246 or u net inerease of 1.2 percent for
the year. Tweniv-three reported o guin, 15 a deerease, and 2 had
the snme number as ag the hvtrinuinw ot’ the yvenr.  The hours of labor
in making increase amounted to 7 79% or 1.37 hours per colony for
the 23 !}{'t‘hcopms who reported an incrense of 569 colonics.

The total inerease in numbers of colonies in 1931 was 182 or a per-
cenfage incrense of 2.3, Of the 28 cooperators represented in that
yvear, 12 reported u toral increase of 452 colonies, 14 reported o total
decrease of 270 colonies, while 2 had the same number of colonics ot
the end us ab the hmrumm;_-; ol the year. The Inbor used by 12 bee-
keepers, ‘\'ho reported an ncrease of 452 colonies, amounted to 693
hours or 1.53 hours per colony.
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CONTROL MEASURES FOR AMERICAN FOULBROOD

American foulbrood is widespread in sections of the white-clover
region in which this study was made but, because the statistics are
inadequate, it is impossible to estimate accurately the damage done.
Foulbrood not only takes a serious toll in the destruction of colonies
but distracts the beekeeper’s attention from work having directly
to do with honey production. The disease attucks all races of bees,
and strong colonies are as susceptible as weak ones, It is impossible
to manipulate or manage colonles so that they will not contract this
disease, although precausions may be taken to prevent its spread in
an apiary. Much worry and financial loss may be avoided by dealing
promptly and cffectively with the disease upen its sppearance.

Of the 28 beekeepers represented i 1931, 18 operntors, or 64 per-
cent, reported Ameriean foulbrood. Twe hundred and eleven, or 2.7
percent of the total colonies representod, were infected, OFf the 18
reporting foulbrood, 5 destroyed the bees and combs; 5§ saved the
hees and destroyed the combs; 4 saved the bees and treated the combs,
and 4 destroyed the bees and itreated the combs, A majority of
those who saved their bees shoole them on to new foundation. A
variety of methods were employed in treating combs, from soaking
them m alcohol-formalin solution to treatment with water{ormatin.

Although a decidedly greater immediate loss 1s incurred when
the bees and infeeted broed combs are burned, this method has been
adopted in a majority of the States. By following this practice the
danger of infecling healthy colonies is materially lessened. No spe-
cific method of managewment absolufely prevents the introduction of
American foulbrood, although there ave precautions that every bee-
keeper should observe, such as not buying bees or old equipment
unless they are known te be free of discase, not locating an outyard
where fauebrood is prevalent, and in preventing robbing insofar as
is possible.

The data gathered are not detailed enough to show the costs of the
different methods employed, but it is certain that American foulbrood
in an apiary, irrespective of how it is handled, is expensive. Of 18
apigries representing 211 affected colonies, 74 colonies valued at
$296 and 2,910 combs valued ot $291 were destroyed. Fifty-six
gallons of aleohol-formalin solution valued at $84 was used in treating
2,820 combs, Seven hundred fifty-one hours of man-iabor and 73
miles of travel Involved an additional cost of $304.81, The total
cost amounted to $975.81,0r $54.21 per apiary and $4.62 per colony,

HAKRYESTING

Harvesting includes the operations invelved in the putting on of
bee escapes, the brushing of bees from the combs, and the removal
of supers of houey {rom the bee yard to the houey house, Of 40
beekeepers in 1930, 30 used bee eseapes and 10 brushed and smoked
the bees out of the supers.

The labor requirements for a group of beckeepers who use bee
escapes, show some saving in man-labor through the use of the escape.
The users of escapes, represented by 8,205 colonies producing
674,229 pounds of houney, harvested 270 pounds of honey per hour
of labor compared with 1G4 pounds of honey per hour of }abor for
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a group of beekeepers eperating 2,919 colonies and producing 237,461
potinds of honey who did not use bee escapes.

In addition to some saving in labor through the use of bee escapes
an sdditiona] sdvantage is claimed in that the bees are gentler and
that there is less robbing during seasons of o light honey crop.

EXTRACGTING

The Inbor required to uncap and extract honey depends on several
factors such as the type of uncapping luile, the type and size of
extractor, and the manner in which the honey is conveyed from the
extractor o the storage tank. The plain uncapping knife, the steam-
heated hand knife and the steam-heated power knife are all in generel
use.  The extractors in use varied {rom the 2-frame hand to the
45-frame radial power extractor.

The qguantity of honey extracted per hour of man-tabor varied from
an average of 76 pounds with a 2-frame hand extractor and a plain
hand knife to 133 pounds with a 45-{rame power extractor and a power
knife (table 7). Seventeen of the twenty-eight apiaries represented,
averaging 523 colonics each, were cquipped with 45-frame radial
extractors and either steam hand or power knives. The smaller
apiaries used extractors which varied in size from the 2-frame band
to the 4-frame power, with & cold hand or steam hand knife. The
steamn hand knife was the one most generally used among small as
well as Iarge operators, ¥ a beckeeper has & business of suflicient
size, or if he has only a few colonies and contemplates fairly rapid
expansion, he will usually find it advantageous to install the larger
radial extractor,

TanLe T~Quantity of honey extracted per hour of man-labor with specified
equipment, 1930t

Houey
Codonbes | extracted

per apinry | per ftour

of lnlior

Fype ol slze of extracior Type of naeappiing knife Aplarios

ANppiber Micmber Loundy
£ TTTCR T T PP, Pty fned L, oLlao L k i i
Voo o oo oo o mtesny bnd L eie e -
d-lritibn potser_.. . | 13
A3-frnmmy pwer. o .
Yo ... . .. e e
Do ... .. . Power.. . .. L

14
it
i
127
T3

ERSErEEray s

-

b {Porinin apinrics ure pmitted from this table beenuse, or o ghven undt, the slee poul Lype of wisipioent

Witd i thin spate, .
* Honey pukepd were it use inChese grovns of apincies.

Where the extracting plant is not so arranged thot the honey flows
from the extractor to storage tanks by gravity, it appesrs that some
saving in man-labor can be made through the use of a honey pump.
Seven beekoepers, operating 45-frame -extractors with honey-pump
attachments, and using steam hand uncapping lknives, extracted an
average of 127 pounds of honey per hour of labor as against an avernge
run of 114 pounds per hour for extractors of the same stze but where
the honey pump was not used. Beekeepers represented in the latter
group lifted the honey to tho storage tanks by hand. Whers honey is
pumped to storage tanks it is preferable to ailow 1t to run first from
the extractor to & small tank or sump to which the honey pump is
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attached. With this arrangement there is less danger of air bubbles
forming in the honey, since the full of the honey level in the sump may
be more readily seen and the pump stopped before air is pumped into
the honey,

Comparatively little difference in output of honey per hour of man-
labor was found as between the use of the power uncapping knife and
the stzam hand knife. As shown in teble 7, the honey extracted per
hour of labor with a 45-frame extractor and power knife wus 6 pounds
more than with & 45-frume extractor and a steam hand koife,

Cappings were (1) dried in 8 radial extractor, the dried cappings
being melted up at the convenience of the beeleeper, and (2} dried 1n
o simple draining box or tank inte which the cappings fall as they
come from the uncapper; and were melted up after they had been
drained as free as praciiceble of honey.

Where the cappings are dried in a radial extractor, an uncapping
box, tub, or can serves as a receptacle for the cappings. Where the
power uncapper is used, # tub is pluced on & platform similar to those
used under supers but largel' and is usually handled with a truck
lift. Where a 5-gallon can is used to catch the cappings o hopper is
arranged to direct tho falling eappings into the can. Two men usually
lift the tub and dump the honw and ¢ cappingsinto the radial extracior,
while 1 man performs this eperation when a 5-gallon ean isused. 'With
a steam hand knife it is customury to allow all cappings to drain in
an uncapping tank belere they are dried in the radial extractor.

When cappings are dried in & draining box they should be left in the
box for several duys. For fairly large operations, when cappings are
dried in a radial extractor the capping tank should he of sufficient size
to hold the cappings from a day’s run, s it is convenien to handle
cappings ab the close of ench day or at the beginning of the following
day.

The honey that remains after the cappings nre melted is sold for
haking or manufacturing purposes, asitis usunlly spoiled for table use.

The following 1s a descr 1pL10n of the interior arrangement of the
honey house and the extracting methods of an extensive operator.
The house 1s 60 by 30 fect, 2 stories in height, and has o basement
which serves as a storago room for supers. The first-floor ar rangement
is such that & truck ean be driven into one end of the building oppostto
an unloading platform which is adjneent to the extracting rcom. The
unloading platform and floor of the extraeting room are shghtly lower
than the level of the floor of the truck, which makes i possible to lead
and unload with the minimum of labor (figr, 3). The tank room and
storage room occupy the remainder of the Tirsi-floor space to the rear
of the extracting room. The cellar has a summer temperature of
approximately 60° I¥., which serves to keep moth injury at a minimum,
Supers are stored in the basement until cold wea ther, when they are
moved to the top floor, where they are eleaned, so:‘ted and stored for
the winter.

A 45-frame mdial e\t.mctm, n revolving comb raclk, a stean hand
knife, and & plain draining box are in use (lig. 4). The uncapping box
is of gnhfmlucd iron 2 feet wide by 2 feet deep and 3 feet long with a
bar across the middle, thus nmaking it possibie to suspend a few combs
in the box. The box rests on a frame mude of i-inch angle iron. At
the side of the uncapping box there is & device to catch the drip from
the knives, Two drain pipes from the knives emply into this device.
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Flaukg 3—Unleading Bled stepers of borey fram the triek o treek racks,  To tle left i shown o loutled

Witttk which 13 nsedl 1o iove the $led supers ta tie eximeting roain,

Fravuk L—titeting of theestensting rooe showing the arrangement of Lhe exemetar, revalving satith ek
i uneappling teak, 1t requires nbout 236 wingles for 2 new lo emply aud refill {he exteelor,
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The inlets from the steamn pipes to the knives are directly over the
uneapping box so chat the rubber hose from the knives hangs vertically
in the box to catch the drip. The steam outlot is 2 feet § inches above
the box end there are 2 valves to regulate the steam supply to the
2 knives. The edge of the revolving comb rack extends over the
uncepping box 3 inches, which serves to prevent the drip of honey to
the floor.” The steam pipe to which the knives are atteched and all
cross bars on the uncapping box swing out of the way to facilitate
transfer of the cappings to the extractor.

The pump is equipped with an 8-inch pulley and & 1i4-inch pipe for
the vertical rise and & 3-inch galvanized pipe for the horizontal run.
A piece of rubber hose 6 or 8 inches long connects the pump and the
riser. This piece of rubber hose pulsetes with esch turn of the pump
and evens the flow of honey in the pipe. The pipe {rom: the pump

kR e

evne b—"The taterfor of the tank room showing 2 ennvenient arrunpentent for Mling contuiners,
empties into n strainer box which is held on the bottom of the stornge
tank by a prop to the ceiling. The strainer box has %-inch vertieal
strips ot the four corners and is bound half way up by screen wire
cloth placed at the ouiside of the corner strips. A cheesecloth bag
suspended inside of the strainer box is held in plrce by & Y-inch Square
frame attached to the top of the box. Before honey is drawn off the
tank any forcign matter in the bag is removed, pers nitting the strainer
to be used several times without washing.

There is a honey outlet from the uncapping box into the extractor
through a pipe and short hose connection.” From the extractor to the
pump and from the pump to the pipe line there are similar connections.
The extractor is equipped with a steam eoil in the bhottom which can
be used to melt any honey that inight granulate.

The storage tanks, which are in a sepurate room, are placed shout
35 inches above the floor level (fig. 5).
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The supers, 10 to alend, 2 long and § high, are brought in from the
unloading platform on a light 1ift truck. Two men, one at each end
of the uncapping tank, uncap on a frame rest and place the combs
in the revolving eomb rack until & sufficient number are ready. The
extractor is filled by placing the combs one at o time. The combs are
taken from the extractor 4 or 8 at o time, being first pushed slightly
forward to free them from the periphery of the extructor, thus piving
room to grasp them. Using 8 combs in & super, 8 in each scction of
the revolving comb rack, and 8 in each of the 5 sections of the extrac-
tor, makes it easy to keep each set of combs separate, as a division iz
always evident between the lots. The combs from the extractor are
placed in supers on a truck rack, 20 empty supers constituting o load.

'The cappings are shoveled out of the draining hox into galvanized-
iron bushel baskets and are dumped into the extractor for drying.
The dried cappings are transferred through a chute to the basement,
where they are allowed to remain until a convenient time for melting.

WINTERING

That winter losses may be held at o minumum, every eltort should be
made to prepare the colonies properly for the winter. The prime
requisites are strong colonies of young bees, young vigorous ¢ueens,
and suflicient stores of good quality to curry the colonies through the
winter and well into the spring, together with adequate protection
aguinst the cold.

Three general types of wintering nre practiced in tho white-clover
region—wintering in hee eellars, wrapping in tar paper, and wintering
in packing cases.

CELLANRL WINTBHING

Until comparatively recent times cellar wintering, particularly in
the northern horder of the white clover region, was largely practiced.
Although this method is still commen it 1s being displeced by other
methods. The roported winter loss for 1930 was 7.2 pereent for the
cellar mothod of wintering. This relatively high winter loss was
attributed largely to poor ventilation, which in turn rvesulted in a
lnek of uniformity in tempersture and in an excessive smount of
moisture.

Of the 40 beckeepers reporting in 1930, 10 wintered all and 6 win-
tered a portion of their bees in eellurs and wreapped the remaninder in
tar paper. OCf the 10 beckeepers who wintered all their hees in
i::gllm-s, 7 used the T-story hive; 1 used a 1}4-story, and 2 used a 2-story
ive,

Two of the cooperators wintered their bees in a collar 60 by 20 by
10 feet, wihich has o conerete floor and side walls, o shingled roef, nnd
1 foot of flax straw under the ceiling. Another beekeeper has o 16
by 16 foot cellar under the bam.

Four have cellurs of the type illustrated in figure 6. The sides are
built of logs which are extended across the top to form a ceiling over
which straw and dirt serve as insulation. Most of these eellars are

rovided with venlilating shafts. In a cellar of this type, but which
{)acked ventiluting [acilitics, 150 colonies of bees were placed in the
full of 1930 with a loss ol 56 colonies during the winter.  On examina-
tion in the spring of 1931 it was found thub moisture had collected in
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the hives and most of the combs were moldy. This perhaps is an
extreme case, but is illustrative of what may take place in greater
or less degree in poorly constructed and operated bee cellars. Bee
ccllars of the type shown in figure 6, in which the ceiling is lined wish
straw and ventilating shaftg are installed, give a fair degree of success.

The following is & description of a evoperator’s modern bee cellar
in which winter loss of bees has been small.  1tis ahout 7 feet 6 inches
in depth and the fop of the wall is at the ground level. The con-
struction i3 of hollow tile with a concrete floor. The rool of the
building, of galvanized irvon, is gabled and supported by iron posts.
The ceiling is lined with a 2-foot layer of clover chaff held in place by
hesvy woven wire. Theentranceis at one end.  An airshaft extends
up through the ceiling and at its lower end has a blanket cover that
can be unlolded to control ventilation.  An electric fan used to draw
ott the stale air is housed in a separate building and is connected
with n 16-inch galvanized-iron pipe which extendsinto the hee cellar.

Frauue G- -13ee gellar of the dugout type, This cellar has u aller Door wid plok ventHuting slafts. e
si:!lo u‘uﬁs amd topure consirueted oflops.  Mare peenanent cellars af this Ly pe hove conerele doors aand
sido walls.

This iron pipe js separated at two places and reconnected with tape,
to lessen vibration. The noise of the motor thut operates the fan
does not disturb the bees. A long underground air-intake pipoe of 22-
inch tile branches into two 16-inch pipes inside the cellar and extends
to cuch end.  Both outlets of the mpe in the cellar may be closed by
shutters that operate through the ceiling. A thermometer which ean
be drawn up through the coiling is used to note the temperature
without entering the ccllar.  An clectric fan with thermostat auto-
matically controls the temperature within a varintion of a low degrees.

WINLRRING 1N TAU-PAPRR CASHER

The tar-paper case is beconing inereasingly popular Jor wintering
bees. The winter loss Jor this method of wintering was 3.5 percent,
Of the 40 covperators, 8 used tar paper exclusively and 6 wrapped «
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portion of the colonics in tar paper and wintered the remainder in
cellars. Six of those who wintered in tar paper exclusively used
2-story and 2 used 1}-story hives.

Three cooperators pack their bees for winter with slater's felt and
chaft paciing; one uses a shallow packing tray under two colonies and
the other two winter on swmmer stands in one and one-half story
hives with no packing below. Another cooperator uses 2 layers of
corrugnted paper around the sides of the hive and 1 luyer of water-
prool paper which extends 1 foot above the top.  This paper is tacked
and cleated around the bottom. About 6 inches of shavings are
placed on top of the hive. The paper is folded in and the top is
put on and lied down with cord.  Waterproof paper is used on the
outside ab the rate of 1 roll for 20 colonies. No bottom packing is
used.  Another cooperstor uses a mixture of clover-chafl, shavings,
and cut straw and 4 inches of bottom packing. Telescope outer
covers and inner covers are used. When the packing is removed In
the spring it is sorted, placed in piles, and covered with tar paper.
T'wo-story colonies of
hees wrapped in slat-
er's felt are shownin
figure 7. The mute-
rials required for such
a package are: (1)
Regular entranee
biocks to contracten-
trancesdown Lo aboud
3 by #inches; (2) two
32-inch luths and two
i6-inch laths; (3) one
tunnel strip, 2 by 32
inches; {4) twelvo six-
penny box nails; (5)
Friunk 7—"Two Zslory colonfes af bees weappod in slaer’s feli. about 40 iceboj‘ i)lll(i—

The Ilmli:‘;. uum ‘S)(E!Li!'ilnk,la;‘i!‘.‘:!kfi\g m’i::rllmg ilicsibnsukz(t;ingumzthrir;i er t\i’ill{‘!; (6) once
is a_Imisiure maner shavings siwrlust,  Nots the wind- )

hreak in Il reur, Where o nainral whndbreak is not svnilable, sheetofslater’s felt 11
it i5 desimble 1o provida n fenve for wind protection, particulsrly foet 4 ches kmg {or

on Hie noreh and west of Ui yord. .
the packing case, one
sheet 8% feet Jong for cover and four six-penny box nuils for pinning
the case.

Packing trays are used under the hives. These trays are 2 feed
2¥ inches wide, 3 fees 21 inches long, and about 3% inches deep.  The
run of the tray and the band to hold the vear end of the htves are
1- by 4-inch strips and are placed 4 inches from the eutside of one of
the long sides of the tray. .

The procedure in packing is as follows: The hives are removed
from the summer stands to make room for the bottom packing trays.
Then the tray, filled with paeking material, is placed on the stand.
The hive is then placed on the teay and the tunnel stiip Is placed in
pasition and secured by & nail through ench end into the bottom
hoard. The slater’s felb in the form of a eylinder about 6 to 8 inches
in diameter is unrolled arcund the tray and the ends are lupped a
few inches and pinned with » nail. The lower edge of the felt 1s
brought up against and even with the bottom of the tray and one of
the 32-inch laths is placed against the tunnel strip so that its lower
edge is even with the lower side of the tunnel strip.  Then 2 32-inch
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lath is ptrced in position at the rear and 16-inch laths are placed at
either end. Three nails are used in euch of the front and rear laths
and 2 in each of the end Inths. Now the ends of the felt are pinned
with 2 or 3 additional nails. The nails used to fusten the strips are
sllowed to protrude about one-quarter of an inch, to facilitate case
of removal and so that twine can be fastened to them.

Pluner shavings and sawdust are dumped in ot each end of the case
and packed down, especially at the corners, sufliciently to give shape
to the cuse. 'Then more packing is added and the upper part of the
felt 1s folded in so that the cover can be putin place and tied down.
The twine 1s allowed to remain in a continuous length and the cover
is ied down in the way shown in figure 7. After the case is packed
and tied an opening about 2 inches hy % inch is cub through the felt

Fitivug B~Pucking muterint sufllelont (or spprovimately 8o colonics af hees with s Wr-teper covering s
securely tied down with string.  “Che marerkal consists of plrer shinvings, smwdust, Inths, wnnel strips.
ind tar paper. Phematerial from each yord is preXed in that yard whers iU s haudy for (he Dext sensan's
use.

into the tunnel just under the front luth, dircetly in front of the
inner entrance.

The pucking materinl from the cases is stared in the way shown in
figure 8. To hold this material together and keep it dry, a circular
bin is jormed from a picce of woven-wire fence about 32 feet long,
the ends being lapped to form u bin the right size to hold the packing
material to be accommodnted. Threo of the long pieces of slater’s fels
are used to line the inside ol the wire bin, and additional paper is
added as packing progresses. All laths and tunnel strips are placed
on 1oy, Joilovzed by all-paper covers and long sheets of packing-case
paper, the top layer radiating from the center and so placed that it
will shed water. A knotis tied in the middle of nhout 20 strings used
to tie the cases, lenving euch string about 20 leet fromn the knot to
the end. This knot forms the hub, which is placed at the center of
the top of the pile, ana the string is made to radiate like the spokes
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of & wheel and is tied down firmly to the wire,  In this way the packing
madteriad is kept dry and at hand, where it is convenient for use the
following fall.

WINTERING 1IN PACKING CASES

Seven beekeepers reported wintering all their colonies in packing
cnses with a winler loss of 4.5 percent,  Of this number, 5 used a
I-story and 2 used a 2-story hive. Two wintered o portion of their
colonies in packing c¢ases and the remainder in double~walled hives.

The type ol packing cusc showed considerable variation, but the
quadruple ease {fig. 9)1is most genernlly used.  Six cooperutors used
this type ol case. One of them winters in a single brood chamber,
using sawdust for packing material.  In the spring at the time the
bees nre resnoved the packing material is stored in the cases for use

Fitorng 9.—Colonies of bees in two braod eliunbers packed in gquadrople cases with sewdust os te
insrinting moiverinl.

the following vear.  Another uses w single brood chamber which is

left permanently packed.

One beekeeper uses 2- 1o d-colony woaden cases in which the hees
are allowed o remain throughout the year.  These cases have drop
hacks ancl 1ifs tops and the brood ehimber is lelt permanently packed.

Two heekeopors winter their beesin single cases,  One uses wooden
cases and T-story hives.  The other has cuses ol galvanized iron with
aninner easing of eypress Inth to hold thepacking materinlof shavings,
which are putin from the top.  These cases {it down over a 2-story
colony and are seb on an extension «f the bottom board.  The top
is covered with o tray held in place by riveis,  The winter entrance
is through a slof, eutin the iron, inte a %-inch portico and a ¥-inch
contracted inner entranee. The pucking material is allowed to
remain in the eases, which are stored at one end of the yard when
netin use.

COMPARATIVE {07 OF WINTERING BEES DY LBIFFERENT METHQRS

The cost of outdvor packing of colonies s semewhal greater than
cellar wintering, but the tendeney seems to be toward the former,
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Of the two gencral methods employed in outdoor wintering the tar-
paper package is the chenper. In 1930 tho comparative cost was 25
cents per colony for cellar wintering, 31 cents for tar paper, and 36
cents per colony for packing in permancnt guadruple winter cases.
Packing in tar-paper cases involves the lnreest amount of man-labor.
Travel with automobile or truck was least where the cellar method
ol wintering was employed (table 8).

Tanue 8.—Cost of winlering bees by different methods, white-clover region 1930
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CASH EXPENSES FOR APIARIES OF DIFFERENT SIZES

The cash outlay for apiaries of different sizes is shown in table 0.
Of these items a large part of the use of automobile and truck is
represented by travel to and from outyards, and the greater number
of oubyards and the consequent greater number of miles traveled
largely account for the greater cosh for use of automobile and truck
with the larger apiaries.  Beeleepers with less than 100 colonies, as a
rule, conducted their business at the home beo vard, whereas those
in the largerssize groups, in some instances, had a dozen or more
outyards. In the group having less than 100 colonies, only 3 bee-
keepers used an automobile or truck in the conduct of their business,
with the result that the average cash cost for use of automobile and
truck was oniy $5.36 per aplury in 1930 and $13.05 in 1931. In the
groups with 100 or more colonies tha miles of travel runged {rom
slightly less than 100 to over 5,000 miles per apiury, with a corre-
sponding cash cost for automobile and truck in the first instance of
shightly more than $3 and in the latter case of nearly $500 per apiary.
The latter case involved a beckeeper whose prospecis for n honey
crop were poor in his immedinte neighborhood, so he hauled his bees
to distant bee pasturage and obtained a faiv crop of honey, whereas
had his colonies remuined at home Lis crop of honey would have been
a near fuilure,
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TapLe 9.—Cash expenses for apiaries af different sizes, 1980811
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The expense for hired labor was small on apiaries of less than 300
colonies beeause most of the labor was performed by the owner and
his family, whereas on the larger apiaries the charge for hired tubor
wns one of the major items of cush expense.  All beeleepers with
300 or more colonies hived some Inber.  The range in cost of hired
lnbor for this group was from $5 for an operator with 355 colonies to
$1,267 for an operator with 670 colonies. The former had an abun-
dnnce of Tamily labor and only o fair yiek! of honey, wnile the Intter
had no family labor and & very good yield.

The charge for supplies includes such items as sugar bought for
feed snd packing materinls used in the winter pucking of ecoloties.
The cash expense to those heckeepers who buy sugar for feeding could
e materially reduced by providing full combs of honey, rather thun
feoding sugar sirup. I sugir had not been fed the average cash
costs would hsve been reduced by about 10 percent in both 1930
and. 1931.

The purchage ol bhees and queens cepresents an appreciable eash
outluy {or seme size groups.  As u rule these purchnses were to muain-
tain the number ol colonies in the apiary, bus in some nstances the
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expense was incurred to incresse tha number of colonies, and then the
expense for this item was partially offset by the increase in inventory
at the end of the year. The purchase of bhees rnd queens was pas-
ticularly heavy in 1931 in the group with 300 to 409 colonies, amount-
ing to an average of approximately $222 per apinry mainly due to
the purchase by 2 beckeepers of a lurge number of package bees and
queens to replace winter and spring loss of colonies.  Cash expenses
to many beelkeepers who wish 1o make increase could be reduced by
the division of strong colonies carly in the scuson and the introduc-
tion of home-produced queens rather than by the purchase of packnge
bees. In 1930, 11 beekeepers bought a total of 558 packages of hees
atacost of $1,791, or $3.21 per package, while in 1931, 12 reported the
purchase of a tolal of 626 packages ab & cost of $1,947, or $3.11 per
package. IT increase had been made by division rather than by the
purchase ol package bees, the average cash costs would have been fur-
ther reduced by about 5.5 percent in 1030 and by 12 pereent in 1931,

The eash outlay for repairs and permanent egnipment is a sub-
stantinl itom of expense for some size groups. In some instances
the expense incurred for permanent equipment is partially offses by
the incregse in inventory st the end of the yenr. 1n addition, sone
immediate saving might be made by helding to the minimum the
purchase of permanent equipment,

Apisry rental represents the amounnt paid in eash or in honey for
the use of land occupied by bee yards.  When honey was exchanged
for the use of bee-yard site it was charged at the market price and the
value was credited to honey sales. 11 the vard was locuted on land
owned by the beekeeper no charge was made for use of land, since
the area occupicd by each yard is relatively smnll and is often waste
lund, along afencerow, orinanovchard.  The charge for apinry rental
was in proportion to the number of bee yards required and amounted
Lo a substantinl sum {or the larger npinries,

The ensh outlay for contuiners is confined to the purchase of
60-pound cans and 165-pound kegs, and for a given size group this
charge varies direetly with the vield shtained.  For instance, in the
group of less than 100 colonies per apiary in 1930, with a vield of aver
100 pounds per colony, the charge for containers amounted to 73
cents per eolony, wheveas In 1031, with a yield of approximately
15 pounds per colony, this charge was only 11 conts per eolony,

RETURNS FOR APIARIES OF DIFFERENT SIZES

The receipts per apiary during 1930 and 1831 were rom 36 to 256
percent greater than the cash outlay for sl groups, exceps in 1931,
for the group of less than 160 colonies, which averaged $50 less than
the cash outlay mainly becnuse of the low yield of 15 pounds of
extracted honey per colony (fable 10).
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Tanny 10.~Returns for apiaries of different sizes, 1930 and 10311
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The receipts exceeded thae cash outlay plus value of unpaid family
and operator’s Iabor and interest on the apilary eapitalization at 5
percent for all § size groupsin 1930 and for 21in 1931, The dillerence
between receipts and expenses including interest for all size groups
sveraged $1.38 per colony in 1930 and $0.68 per colony in 1931,
One beckeeper, having 795 colonies and a yield of 111 pounds of
extracted honey per colony, had a balance of $3,805 afler puying all
expenses, including interest.  Another, with 425 colonies and o vield
of 40 pounds per eolony, had receipts that were insuflicient by $1,089
to pay all charges, including interest.  Jn 1930 there were 24 bee-
keepers whose receipts exceeded their expenses including interest
as agninst 16 whose expenses were greater than their reccipts. The
average yickd for the former group was 11 1 pounds ol extracted honey
per colony us against an average of 50 pounds for the latter group,
A similar comparison Tor 1931 showed 13 beckeepers whose receipts
exceeded their expenses, including Interest, snd 14 whose expenses
were greater than their receipts. The average yield of extracted
honey for the former was 97 pounds per colony us against 46 pounds
for the Intter,

The comparatively lower returns as bebtween 1930 and 1931 for
apiuries In the smne size group are lurgely explained by the yields
obtained. The yields required to pay costs, with extracted honey
selling at the wholesale price of 6% cents per pound in 1930 and at 6
cenls per pound in 1931, are shown in table 10. The average yickds
of extracted honey obimned in 1930 and in 1931 (table 11) were in-
sufficient to pay total costsin 3 of 5 size groups in both 1930 and 1931,
Beeause of inventory neb inerease, however, and receipts from sules of
wux, comb honey, and some miscellnnecous items, il groups in 1930

- and 2of Ssizegroupsin 1931 hadreeelpts which exceeded Lotal expenses.
To realize a substantial income, a beekeeper must operate on n rela-
tively large scale and he muss obtain good honey yields,

Tassas 1-=-Production of honey by epiurics of different sizes, 1830 and 1951
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EFFECT OF Y1ELD ON COET OF PRODUCING EXTRACTED HONEY

The yield of honey in & given region is influeneed by a number of
{actors. The honey flow may be reduced by a scarcity of honey-
producing plants or by unfavorable weather conditions, There is
little the beckeaper can do to combat unfavorable naturnl conditions,
although if bloom is secarce in one locality some advantage may be
guined by moving the bees to better pasturage, Some advantage of
expected natural condilions may be taken byﬁ)ringing the colonies up
to full strength at the time heavy bloom 1s expected.  This timely
development of the strength of the colonies explains in part the
difference in yield obtained under similar conditions by dillerent
beckeepers.

The yicld of honey obtained in 1930 and 1931 is shown. in table 11.
In 1930 the range in yicld of extracted honey forindividual beelkeepers
was from 8 to 190 pounds and the average yield was 85 pounds per
colony.  In 1031 four beekeepers did not harvest any honey; the
reruunder had vields of extracted honey ranging from 6 to 148 pounds
per eolony. The average yield was 74 pounds per celony. In addition
n small quantity of comb honey was produced in both years. Yields
in 1931 in some sections were much lower than usunl because of the
prolonged drought which destroyed much of the bloom.

Yicld per colony is the factor exerting the greatest influence on the
cost per pound of producing honey and is an important factor in
delermining the profits from honey preduetion. The influence of
yield on the cost per pound of preducing extracted honey in 30 apiaries
for 1930 is shown in the following tabulation. In gencral as the yield

per colony inerensed the cost per pound deercased. The average cost
pee pound for 14 beckeepers producing less than 80 pounds of ex-
tracted honey per colony was nearly three times as high as the average
(-oist per peund for 14 beekeepers producing 100 pounds or more per
colony.
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THE INDIVIDUAL APIARY

In order thut a particular heekeeper may compare his business
with that of other successful beeckeepers, four representative apinries
have been selected und their organization and management are here
discussed in considerable defail.  Such n comparison is likely to
suggest wauys in which the organization and management of any indi-
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vidual apinry cun be hnproved. The seleeted upinries nre operated
by men who have been keeping bees for o number of yeurs, and
although doubtiess some details of their business could be'improved,
these men are recoguired ag suceessful beekeepers, Table 12 gives o
summary of their business.

Tanne 12.—Summery of aplury business af four Lppival beekeepers, 1380-81
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Beekeeper no. 1 operates a 66-colony apiary in connection with o
general farm in east-central Towa. White clover, sweetclover, and
hasswoord are the main honey plants,  The colonios are located in the
home yardin close proximity to the farm buildings.

The hoeney house is a small I-story building. Honey and sup-
plies aro stored in other farm buildings. The tolal inventory values
as of 1930, of huildings, bhees, equipment, and supplies amounted to
less than $900 or approximmtely $13.50 per colony, which was far
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less than the average capital for ofther apiaries of & comparable size.
About four shallow supers ave provided for each colony. A 2-frame
hand extractor, a steam uneapping knife, an uneapping tub, an 85-
gallon storage tank, and six barrels comprise (he bulk of the remainder
of the equipment.  This cooperntor has enly the minimum of equip-
ment, Many of the hives have been in use for 30 years and are
seidom painted. Ie buvs nothing except what is essential and
thereby keeps hisinventory at the mmimum,

About the middie of April the colonies are unpacked and if any
are light in stores they are given full combs of honey saved from
the previous season.  During the spring period the bees build up in
two brood chambers. They are inspected from time to time for dis-
ease, quantity of stores, and rate of huilding up.  Queenless colonies
are either given a frame of brood from another colony or united with
a queenright one.

Clipping of the queen’s wings is nobt practiced nor are queen
excinders used.  One super is added at a time.  Bee-escape boards
are used in removing the honey, the honey is extracted, snd the supers
are put back on the colony.

Extracting is with a two-frame hand machine, The cappings,
removed with n slenm-heated hand knife, fall into a_draining fub.
The honey from the extractor is drined into a pail and carried to an
85-gallon sternge tank eqnipped with a strainer.  Later it is drawn
of 1nto 50-gallon harrels and sold whelesalein this {ype of container,

The eolonies are winlered in two brood ehambers on thelr original
hive stands.  Approximately 60 to 70 pounds of stores are left in
the hive, making the feeding of sugar sirup unnecessary.  About six
layvers of nowspaper are plaeed on (he Inner cover and the smne
guantily is wrapped around the hive and folded under the metal roof
cover. Tur paper is then wrapped over the newspaper up te the
metal cover and fied wilh {wine. The operator says he has been
particularly successful with this type of wintering,

This beekeeper realized & good return in 1930 but because of a crop
[ailure there were no returns in 1931, The apiary was opernted with
approximaiely 3% bours of than Iabor per colony in 1830 and with
slightly more than 1 hour per colony in 1831, In both years cash as
well as other costs were at the minimum,

Beekeeper no, 2 is in western Ohio in o locality in which sweetelover
is an important honey plant. Alsike and white clovers are also
grown but honey from these plants is not abundant exeept in fnvor-
able vears,  This beckeeper gives his full time to beeleeping during
the bee year and operales approximately 230 colonies locnted in 6
outyards. The honey house 15 o 1-story strueture with an estimated
value of $300. A stornge house is rented ab a cost of $15 per year.
The inventory value of buildings, becs, equipment, and supplies
amounted to approximately $5,000, or $20 percolony.  Approximntely
four extrn full-depth supers are provided for onch colony.  Quadruple
winter eases are used for wintering, and queen excluders and bee
escapes are ample Jor the number of bees.  An 8-Trame extractor
is driven by n» gas engine. Three storage tinks with & combined
capacity of 2,700 pounds are provided.  The outyards vary in distance
from the home yard of Ironi 313 to 12 miles.  The miles of travel per
apinry mncunted to 545, The number of colonies for the honey Row
wis 265 in 1930 and 252 in 1081, This apiary was operated with &
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total of 664 hours of man labor or 2.5 hours per colony in 1930, and
in 1931 with 719 hours or 2.86 hours per colony. Much of the
increased labor in 1931 was due to the additional time required to
harvest and extract the larger yield of honey obtained in 1931,

The colonies wintered in quadruple cases are unpacked about
April 1, provided the weather 1s favorable. Those that are light in
stores nre given full combs of honey saved from the previous year's
erop.  The feeding of sugar sirup has no place in the management.
\\;hlcn{ all the colonies are unp&ched # second full-depth hive body is
addec

When frui$ trees and dandelion come into bloom, an excluder is put
on the second brood chamber and a super is added. It has been
observed that the incoming honey is not stored in the brood chamber,
which would congest it, but is curried above the excluder,

At the bemnmnﬁ' ol Lhe honey flow (June 5 in 1931) the colonics are
exaniined, gho qucen is found, and her wings are clipped. Every
queen thatis found to be ﬂfluldv clipped is mplnced at this time. The
tqueen, with the frame sheis on,is put 1 a hive body on the bottom
hoard with 8 empty drawn combs. Only 9 combs are used in the
brood chamber. Decause of more clustering spuree thus provided,
brood. appears on the outside of the last frames. A queen excluder
i3 put directly above the brood chamber, then empty supers contain-
ing 9 combs and finally the brood is phtced at the top. The put-up
brood is later examined for gueen colls which are removed.

Inerease is made at the time of supering for the honey flow. Four
to five Trames of brood with adhering bees are placed in o separate
body with drawn combs and are given ¢ laying gucen.

Bee-escape boards are used in ramoving the honey. The combs
are uncapped with o steam hand knife, the cappings [alling into a
draining box. After draining, a capping elter is used.  Tho honey
is pumped from the extractor into storage tanks. The honey is
strained through @ fine-mesh wire screen into o hoop of coarse wire
which suppor s n cheesocloth strainer inside. The honey is allowed
to setile 48 hours hefore it is deawn off into 60-pound cons.

On sorling the combs those containing much pollen are soalked In
a tub of water to which yeast has been added. The yeanst loosens the
pollen in the cells, alter which the combs are run in the extractor
which removes most of the pollen.  That remaining dries up and Iulls
out or is removed by the bees,

The eolony is wintered in a single brood chamber on nine combs in
quadruple cases. Straw and leaves are used for packing materinl.
1;1 the full, six [rames of hon{,y from the lnst super are putin the brood
chamber.

The rcceipts were abmlt $545 less than the total cost in 1930
mainly because of the very poor yield of 36 pounds per colony, while
in 1931 with o yield of 148 pounds of honey per colony, the receipts
were approximately $1,170 groater than the total costs.  The apiary
capital is about the same as “tho aver nge of the other cooperators who
handle :Lppl'()\mmt.elv thesamon umber of colonies. Thehoursofman
labor per colony, 2.5 in 1930 and 2.86 in 1931, were considerably
lower than the average.

Beekeeper no. 3 is located in west-central Minnesota where, in
most yeurs, sweetclover is an important source of nectar. The bees
build up on the dandelion flow. In favorsble years white clover is
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plentiful, During 1930 and 1931, however, littlo honoy was secured
from white clover and during the dandelion bloom conditions were
notvery favoreble, ‘This apiary is oporated by two brothers who have
been particularly successful beekeepers. Starting in 1919 with 14
colonies, the business has been increased to 505 colonies for the honey
flow in 1930 and to 560 in 1931. During the period 1925 to 1931,
inelusive, the yield ranged from 135 pounds to 270 pounds per colony
and in 3 of the 7 years it exceeded 200 pounds per colony. This
apiary is opernted 1n connection with a dairy farm, but during the
bee year the owners merely supervise the work of the dairy. The
colonies are located in 7 outyards which vary, in distance {rom
the home yard, from 5% to 11 miles.

The honey house is a one-story building, valued at approximately
$1,000, and is provided with an extracting room and storage room. A
bee celtar valued ot $100 has a dirt {loor and concrete side walls with 2
roof of poles vver which straw had been placed and banked over with
dirt. Two 12-inch tile intale pipes and an 18-inch tilo outlet com-
prise the ventilating system. The total investmont in buildings, beoes,
and equipment amounts to approximately $9,500 or $19 per colony
(table 12).

Approximately four extra full-depth supers are provided for each
colony. Queen excluders and bee escapes are nmple for the number of
hees. A 45-frame radial extractor driven by electric power, an old-
style slow-running pump, o stewsn boiler, o capping melter, & power
uncapping knife, o storuge tank of 5,000 pounds capacity and 2
of 1,500 pounds capacity each, comprise the bulk of thoe remainiug
equipmoent,

Between April T and 15 the colonies ave removed from the cellar and
tnken to the outyards where thoe hives are arranged in groups of six.
Bricks or pieces of timber are used lor hive stunds,  Used corrugated
paper is pluced in front of the entrances fo keep the grass down.

Tho first inspection is made soon nlter removal of becs fron the
cellar to see that the colony is queen-right and has sufficient stores.
The bottom bonrds are stapled to the tirst hive body whiclt malkes it
necessary to lift out frames instead of reversing whole bodies without
paying any attention to the condition of the lower brood nest. The
removal of combs makes it possible to determine the concition of the
brood chamber and make i clear for a good queen. At the second
inspection n sccond brood chamber is given, the queen's wing is
clipped, and the colony is ngain inspected for disease.  When opening
hives the inner cover is removed and the bees are shaken onto tho
ground in front of the entrance. The hive body is seb oft behind tho
colony on an empby body carried along for that purpose.  When the
excluder is removed it is placed in {ront of ihe hive, upside down, In
replacing hive bodies very few bees are crushed.

At the beginning of the honey flow the queen is conlined by an
excluder to the lower hrood chamber which is arranged to have a
frame of honey next to each outside wall, two frames of hatcehing brood
in the center, and the dark emply combs for the remainder.  If the
2 brood chambers are {airly full of brood, 2 supers arce added, other-
wise only 1. Nine combs are put in each super,  Supers of founda-
tion (nine frames to n body, carefully spaced) are put directly above
ihe excluder. The rest of the brood is put abeve.  As the {low from
sweebclover extends over a comparatively long period, more brood
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has to be put above the excluder at » Iater time. No attempt is
made to cub queen cells built from brood put above the queen ex-
cluder because it has been observed that these queens disappear
without the colony swarming,

In harvesting honey, bee escapes are used. The attachments be-
tween the supers are broken by twisting cach one aside slightly so
that the bees will largely clean up broken burr combs between them.
The burr comb is not removed but is left until uncapping time.

A power uncapping knile is used. The combs are uncapped into a
draining box aiid the cappings are dried in the extractor and then pus
into boxes; when conveniens they are melted in a capping niclter.

Bxtracting is will & 45-frame radial extractor., The honey is
pumped to & heater by means of an old-style slow-running pump,
where 1b is warmed to 100° F. belore being strained in a centrifugal
stralner,

TFormerly all colonies were wintered in the cellar in I-story hives
but recently a portion of them have been packed in tar-paper cascs
holding two bodies. In the fall considersbie uniting of colonies takes
place.  Two to six frames of honey are taken out of the Inst super and
put down into the brood ehamber for winter feed.

This apiary was operated with a total of 5.82 hours of man-labor
per colony in 1930 and with 4.64 hours in 1931, The miles of travel
per colony were 4.66 in 1930 and 6.28 in 1931, Much of the lerger
number of hours and miles of travel in 1931 compared with 1930 was
due to the longer time in preparing for the honey flow and in harvesting
and extracting the larger yield in 1031

Because of excellent yields this apiary showed a good return in
both 1930 and 1931. The capital investment is moderate and there
appears to be a good balance between the dillerent items of thoe capital
set-up.  The outiyards appear to be well arranged.

The hours of labor and miles of truvel per colony are somewhat
higher than with some other apinries of a comparable size. Oneilem
that tends to increase these requirements is the time and travel vsed
in packing bees in tar-paper cases.  The man-labor for this operation
amounted to 0.9 hour per colony as against an average ol 0.5 hour per
colony for all colonies packed in tar-paper cases. The miles of travel
for this operation were 1.4 per colony as against an average of 0.46
mile for all colonies. The rather large amount of time and travel is
perhaps due in part to the fuct that until recently the colonies have
not been packed in tar paper and the operators are not particularly
expert in this method of preparing bees for winter.

In 1930 the expense for sugar for spring feeding was $279 and in 1931
it amounted to $248. This expense could have heen reduced some-
what had full combs of honey been provided instead of feeding sugar
sirup. Then in 1931 approximately $886 was speat for bees and
queens. The cash expense for this 1tem could have been materially
reduced had inerease been made by division of strong colonies.

Beekeeper no. 4 is located in central Michigan, in an ares where
white and alsike clovers formerly predominated but where sweet-
clover is becoming increasingly important. A times basswood adds
to the surplus. In the fall the bees build up on buckwheat, golden-
rod, and aster and in the spring on willow, fruit bloom, and dandelion.
The full time of this heckecper is given to beckeeping with the ex-
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ception of a little time spent in insurance adjusting und some shop
work for others.

The honey house is two stories in height and has a basement. A
truck can be driven into one end of the building opposite an unloading
platform. This platform is slightly lower than the level of the floor
of the truck which makes it possible to load and unload with the mini-
mum of labor. The tank room and storage room occupy the remainder
of the first-floor space. The top floor is utilized for storage purposes.
The total capitalization per colony, including bees, buildings, equip-
ment, and supplics amounted to slightly more than $20. 'This bee-
keeper has approximately 750 colonies of bees. There are 11 out-
yards and the distance from the outyards to the home yard ranges
from 3 to 13 miles. Approximately 2 extra full-depth and 2 shallow
supers are provided for each colony. Queen excluders are provided
for all colonies and bee eseapes are used on o portion of the colonics.
One 45-frame radial extractor, 2 stonm hand uncapping knives, 1
honey pump, 1 comb rack, 3 storage tanks of a total capacity of
12,000 pounds, 1 steam boiler, and 2 eleetric motors comprise the
bulk of the remaining equipment.

Farly in April the first mspection of outyards is made. None of
the packing cases are opened, the colonies being judged by outside
appearance only. Lf weather conditions are favorable the packing is
removed ahout May 15. The colonies are then inspected for queen-
lessness, disease, and quantity of stores. Queens’ wings are some-
times clipped at this time. Shallow division board feeders are used
on colonies that are light in stores.

Just prior to the honey flow all colonies are examined, and the
cueen is put into the full-depth brood chamber with a queen excluder
helow the shaliow one. At the beginning of the honey flow tho queen
and becs are shaken onto empty combs below the excluder, supers are
pué on, and the brood is put above. Later the colonies arve again
examined and queen cells found on the put-up brood are removed.

In harvesting, bee escapes are used on a portion of the colontes;
the remainder of the honey is Temoved by smoking the hees from the
supers. ‘The honey is hauled to the honey house. Any bees left in
E}w supers fly to a nearby window where a nucleus is kept to collect

e,

The honey is uneappad by means of steam uncapping knives and is
extracted in o 45-frame radial extractor. There is a revolving comb
rack between the uneapping hox and the extractor. The cappings
are dried in the extractor. An old-style pump clevates the honey to
storage tanks (three with a totul eapacity of 12,000 pounds) where tt
is strained through a cheesecloth sack in a square wire box extending
to the hottom of the tanlk, A hoiler furnishes steam for various uses
including heat for the radiators in the honey house in cold weather.
Two electric motors furnish the power.

The majority of the colonics in one full-depth brood chamber and
o. shallow food chamber are wintered in tar-paper packing cases.
Two colonics are placed together on n shullow packing tray. Slater’s
felt, shavings, laths, and twine are the packing materials. As a rule
the food chamber is fairly well filled with honey and late in the fall
the colonies are fed sugar sirup uniil they attain a weight of approxi-
mately 115 pounds for those in 1}-hive and 75 pounds for those in
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single-hive bodies. In 1930, 700 colonics were wintered in 13¥-hive
90 in single-hive bodies.

The expenses including interest exceeded the receipts in both 1930
and 1931, A comparatively low yield in 1931 materially reduced the
receipts for that year. The capitalization is relatively high, particu-
larly that represented by buildings whieh resulted in a Tather high
interest charge. In both 1930 and 1931 large quantities of sugur were
fed. Much of this cash expense could have been reduced lad full
combs of honey been provided. Tn 1930 a rather large cash expense
was incurred in the purcliase of permanent equmment and in the in-
crease in numbers of colonies. Some of this expense is reflected
in the increase in inventory values at the end of the year.

SUMMARY

White clover is widely distributed tlroughout the United States
except in the arid regions.  In the area comprising the northeastern
portion of the Unibed Sintes and extending westward to.the Dulkotas
and south approximately to the Ohio River and the Mason and
Dixon Line, white elover reaches its greatest importanee as a neetar-
producing plant.  Alsike clover is also grown in the region and during
recent years sweetclover has become an important nectar- - odu(.mrr
plant in many parts of the white clover region,

There are many large apiaries in the white clover region, but those
of small-to-medinm size predominate, The relation “of ]10110y pro-
duction Lo other productive enterprises has considerable influence on
the size and organization of a particular apiary business. Fifteen
of the 40 beekeepers represented in this study in 1930, mainly those
with small-to-medium size apiaries, had other business interests.
In gencral, it may be snid that a supplementary business which is
not teo exacting m time and that requires limited attention during
the G wecks or more of the busiest season of the bee year is well
adapted Lo combine with beekeeping,

Man labor is one of the principal items of expense in the production
of extracted honey. The time spent in 1930 ranged from 2 to 14.6
hours per colony.  In 1931 the range was from 1.2 to 9.1 howrs per
colony. The average was 4.4 hours per colotty in 1930 and 4 howrs
per colony in 1931. For beekeepers with less than 100 colonies,
hired labor was negligible. For the groups with over 300 colonies
hired labor amounted to from 38 to 64 percent of the total.  Approxi-
mately 25 to 30 percent of the {ime is spent in harvesting and extract-
ing and the remainder in other work with the bees. The quantity of
honcy extracted per hour of labor varied from an average of 76 pounds
with a 2-frame hand extractor and a cold kuife to 133 ])oun(ls with a
45-frame power extractor nnd a power knife.

'The cost of out-door packing of colonies is somewhat greater than
celler wintering, but the tendency seens to bo toward the for ter, and
of the two general methods cmp]ovcd in out-door wmtmmg—w] fap-
ping in {ar paper and wintering in packing cases—the tar-paper pack-
age is the cheuper. In 1930 the winter Joss for cellar winlering was
7.2 percent; for the tar-paper cuse, 3.5 pereent; and for pucking cases,
4.5 percent.
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The receipts per apiary were from 36 to 256 percent greater than
tho cash outlay for all groups except, in 1931, for those of less than
100 colonjes. 'The receipts for this group in 1931 averaged $50 less
than the cash outlay mamly because of the low yield of 15 pounds of
extracted honey per colony. The receipts exceeded the total costs
including interest on the apiary capitalization at 5 percent for all 5
size groups in 1930 and for 2 in 1931, The comparatively lower
returns as between 1930 and 1931 for apiaries in the same size group
is largely expluined by the yields obtained. The average yield in
1930 was 85 pounds of extracted honey per colony as against 74
pounds per colony in 1931,
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