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Fundamentals of

BEEKEEPING

in Hawaii

HISTORY

Beekeeping in Hawaii dates back to 1857, when the first hive of bees
was introduced from California after several unsuccessful attempts to bring
them around the Horn from New England. They were the German black
bees, which later became well established throughout the forested areas.
The first commercial shipments of honey from Hawaii were made in 1894,
and within the next few years large apiaries were established. Some of this
expansion was due to the cattlemen’s interest in promoting the distribution
and vyicld of kiawe, or algaroba, beans for cattle feed by getting increased
pollination of the trees through the aid of the bees. It was natural that
commercial honey production would develop simultaneously with the estab-
lishment of apiaries for pollination. The growth of the industry is shown
in table 1. From 1905 to 1916 the average honey shipments amounted to
approximately $40,000 annually. However, with the increase in prices
during World War I, shipments rose sharply to a value of $356,536 in 1918.
During the 23 years from 1918 to 1941, the average shipment of honey was
1,315,270 pounds annually, in spitc of the onslaught of American foulbrood
in 1933 and the low prices caused by the depression. The control of the
sugar cane leafthopper in 1920 eliminated the large quantities of honeydew
previously gathered by bees. Since 1941, shipments have averaged only
about l,-million pounds of honey per year (see table 1).

Within recent months, interest has been aroused in the possibilities of
increasing the beekceping industry in the Islands. Honey production in
1950 was about 750,000 pounds, which indicates an upward trend despite
the relatively low prices (table 2).

Historically, commercial beekeeping in Hawaiil was developed by a few
large corporations. The first was known as the Sandwich Island Honey
Company, which at one time had 10,000 colonies of bees. Beekeeping was
undertaken on Molokai as early as 1904 by the American Sugar Company,
and in 1930 this ranch, producing nearly 500,000 pounds of honey, was
reputed to be the world’s largest producer for that year. The Garden Island
Honey Company on Kauai engaged not only in the production of honey
but also in commercial queen-rearing.

There are a fcw names that have been prominently associated with the
beekeeping industry in Hawaii. Among these are G. P. Cooke, R. A. Jordon,
E. C. Smith, O. St. John Gilbert, C. J. Day, E. F. Robinson, S. A. Robinson,
L. F. Hannegan, E. G. Alfonsus, and Asakichi Goto and his sons.

Allen P. Luce, who is well trained in apiculture, became the apiarist for
the Molokai Ranch at Kaunakakai, Molokai, in 1949. This ranch is making
rapid strides in the rehabilitation of beekeeping.

5



Table 1. Annual shipments of honey and beeswax from Hawaii to the Mainland.

Honey Beeswax

Year*

Poundst Dollars Pounds Dollars
1904. . . . . . . .. —— 12,787 20,605 5,187
1905 . . . . . . . .. —_ 39,244 20,382 5,906
106 . . . . . . . .. _ 23,503 14,614 4,589
1907 . . . . . . . .. ———— 27,018 17,250 5,036
98 . . . . . . . . . |  —— : 50,189 35,636 9,719
1909 . . . . . . . . . e 37,684 35,462 10,124
910. . . . . . . .. —_— 50,627 35,953 10,869
1911 . . . . . . . .. —— 36,224 20,088 5,991
912. . . . . . . . . —— 51,256 34,172 10,020
1913 . . . . . . . . . ——— 37,129 44,657 14,048
1914 . . . . . . . .. —_ 35,153 44,238 13,691
915 . . . . . . . .. ——— 40,013 60,787 14,989
916 . . . . . . . . . |  —— 66,592 30,664 10,084
97 . . . . . .. L. —_— 125,763 27,698 10,241
1918 . . . . . . . .. 2,432,893 356,536 30,252 11,669
919 . . . . . . . .. 1,245,336 151,677 24,364 9217
1920 . . . . . . . .. 921,697 112,161 30,097 10,807
1921 . . . . . . . L. 1,033.350 56,891 17,248 4,960
1922 . . . . . . . . 1,967,275 90,815 29,066 5,774
1923 . . . . . . . . . 1,372,242 77,507 25,537 5,212
1924 . . . . . . . . . 1,978,491 115,931 22775 5,717
1925 . . . . . . L .. 1,646,744 104,070 36,268 9,937
1926 . . . . . . . . . 1,357,441 78,520 33,019 10,167
1927 . . . . . . . L. 1,237,252 65,477 23,546 7,556
1928 . . . . . . . . . 1,680.151 95,451 32,552 9,661
1929 . . . . . . . . . 1,794,853 100,278 30,055 9,229
1930 . . . . . . . . . 867,969 —— 25,526 ——
1931 . . . . . . . .. 1,750,803 50,876 41,884 8,220
1932 . . . . . . . ., 1,653,107 49,690 42,055 5,809
1938 . . . . . . . . . 1,037,685 37,724 36,847 6,009
1934 . . . . . . . . . 1,310,844 57,192 39,899 5,935
1985 . . . . . . . .. 555,042 26,521 17,857 3,165
1936 . . . . . . . . . 768,728 35,421 18,974 3,697
19%7 . . . . . . . . . 848,726 38,729 17,678 4,954
1988 . . . . . . . . . 1,083,84u 44,175 19,487 3,928
1989 . . . . . . . .. 1,006,791 32,990 61,161 13,822
19490 . . . . . . . .. 1,081,053 39,685 9,609 1,995
1941 . . . . . . . L. 934,085 34,029 53,580 —_—
1942 . . . . . . . .. 683,680 45,723 14,000 ———
1948 . . . . . . . . . 698,175 65,203 22,000 —
1944 . . . . . . . . . 657,568 66,818 10,822 3,945
1945 . . . . . . . . . 719,387 84,233 7,894 3,114
1946 . . . . . . . . . 353,622 44,593 5,663 2,215
1947 . . . . . . . .. 724,922 115,566 13,892 6,825
1948 . . . . . . . . . 652.000 52,160 17,100 6,700
1949 . . . . . . . . . 738.000 55,530 11,700 6,000
1950 . . . . . . . . . 795,000 59,625 11,900 5,600
191 . . . . . . . .. 888,000 75,600 12,700 6,600

*Statistics for 1904 to 1945 compiled from December issues of Monthly Summary of Foreign Com-
merce of the United States and similar preceding reports; those for 1946 and 1947 from U.S. Department
of Commerce Report to F. T. 800; those for 1948 to 1951 from the University of Hawaii Extension Service.

TPounds of honey reported first in 1918.
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Table 2. Summary statistics on beekeeping in Hawaii in 1950.

Number | Number | Number inspected COI(.)tnhieS Production in 1950
Island of of |~ | Wi
colonies* | apiaries | Apiaries |Colonies American
) p ’ foulbrood  Honey Wax
Hawaii . . . 650 11 9 129 13 96,310 1,760
Kauai. . . . 1,817 25 21 156 18 120,060 2,000
Lanai. . . . 185 4 4 105 0 10,000 200
Maui . . . . 1,906 17 11 339 10 190,560 3,175
Molokai . . . 527 15 147 489 14 20,000 1,220
Nithau . . . 2,200 24 0 0 0 240,000 5,000
Oahu. . . . 1,595 20 9 118 0 83,660 1,900
Total . . . . 8,880 116 67 1,336 55 760,590 15,255

*Total number of colonies and production given by owners.
TEight of these colonies were infected for experimental purposes.

FLORAL SOURCES OF NECTAR AND POLLEN

While honey bees gather nectar and pollen from a wide variety of
plants, the major portion of the honey produced in Hawaii comes from
relatively few floral sources. Algaroba, or kiawe (Prosopiis chilensis Mol.
Stuntz), is by far the most important source of honey and pollen on all
the islands and is largely confined to seashore situations where it grows
in a rather narrow strip down to the water’s edge. The trees occur also on
higher ground to a considerable extent but yield less in such locations.
Pure kiawe honcy is white to water-white and usually granulates within
3 or 4 weeks after it is stored in the comb.

The Java plum (Eugenia cumini L., Druce) probably is the next largest
producer, especially on the islands of Kauai and Oahu. Honey from this
source is light amber in color and is slow to granulate, but the flavor is
much less desirable than that of kiawc honey. Honey obtained from chia
lchua (Metrosideros collina Forst.) is light amber in color and of good
flavor. Large arcas are covcred by this trec on Hawaii and it is found on
most of the islands at higher elevations. Eucalyptus (Eucalyptus spp.) also
grows in quantity in the higher elevations and blooms profusely, producing
a light amber honey that is more pleasing to the taste than Java plum but
less desirable than kiawe honey.

Other plants of importance to the general welfare of the colony, some
of which produce desirable types of honeys, include the following:

ae ac dandelion lantana Pluchea
blackberry goldenrod macadamia 1ut palms

black wattle guava monkeypod Spanish-needles
citrus ilima mountain apple yellow ginger
clovers klu nohu vetch

cookoi koa haole oi coffee
crownbeard hauuoi paintbrush (Fuller’s) cactus

In beekeeping, it is desirable to become familiar with the various plants
the bees visit and the time and duration of their blooming periods as well
as their value for nectar or pollen.
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CONSIDERATIONS FOR THE BEGINNER

The beekeeper will gain great satisfaction if he becomes familiar with
certain fundamentals before trying to manage many colonies.

The first consideration before handling bees is to determine one’s reac-
tion to their stings. Normally, the sting will hurt for a few minutes, then
cause a local swelling and itch for 1 or 2 days. The average person develops
an immunity to stings. Occasionally, however, the poison will cause a general
systemic reaction, with dizziness and even loss of consciousness. The results
may be serious unless the correct treatment is applied immediately. The
victim should be given an injection of adrenalin by a doctor. Ephedrin,
taken through the mouth, is slower but easier to administer, especially
when a doctor is not available.

A second consideration is where to keep colonies. Colonies can support
themselves wherever there are sufficient flowers to provide pollen and
nectar. The quantity of surplus honey they produce will depend on weather
conditions, the kind and abundance of available plants, and management
of the bees. Hives should be located where the flight of the bees will not
annoy neighbors or field workers.

A third consideration is the amount of the investment. One should
inquire about the price of new equipment as well as the cost of established
colonies sold by beekeepers. The investment may vary from $10 to $25
per colony, depending on the kind, amount, and condition of the equipment.

HOW AND WHEN TO START

Before acquiring bees, the beginner should become familiar with the
life history and habits of bees as well as learn something of the management
they require during the different scasons by consulting the published expe-
ricnces of beekeepers or by securing the advice of established beckeepers in
his own locality.

Two or three well-established colonies, fully equipped, can be bought
from some beekecper. The colonies should be inspected for disease, and
the kind of bees and the condition of the combs as well as the amount of
honey present should be noted. Each colony should have a queen, brood
in all stages, and sufhicient bees to form a good colony. )

Another method is to assemble a hive in advance of the swarming season
and then to hive a swarm as soon as one is available. This usually calls
for more preparation than the previous method as the beginner will have
to learn how to assemble new equipment properly. There is no danger of
securing diseased colonies by this method, and the beginner will have the
added advantage of watching the swarm develop into a full colony.

The best time to begin beekecping is when the plants producing the
major source of nectar come into bloom. In such periods, colonies will be
able to take care of themselves and will develop naturally. Hives of bees
may be purchased at any time, but it is best for the beginner to start when
the bees are able to gather nectar and pollen.

RETURNS FROM BEEKEEPING

The beekeeper must manipulate the colonies and equipment to meet the
bees’ needs in rearing their young and in producing the products of the
hive. In general, the more efficiently the colonies are managed, the greater
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will be the returns. The amount of profit depends largely on the avail-
ability of nectar and pollen-producing plants, favorable weather, suitab}e
equipment and proper management, the price of honey, the manner in
which it is marketed, and the costs of operation.

To earn a modest livelihood from beekeeping, a beekeeper must become
proficient in handling 500 or more colonies. Beekeeping involves hgrd,
physical work at certain seasons of the year, but equipment can be utilized
to make the work possible for boys and girls as well as for grown men
and women.

Bees are generally worth many times the value of the honey and beeswax
they produce, for the majority of our fruit, vegetables, seed crops, and
legume pastures depend on insects for cross-pollination. Growers can well
afford to encourage beekeepers to locate their apiaries where the bees can
have ready access to their fields.

SELECTING AN APIARY LOCATION

When bees are kept for pleasure, colonies may be located in any area
where they will not be a nuisance to neighbors or to traffic on the highway.
Colonies usually benefit when their hives are given partial shade during
the hottest parts of the day. A distance of 50 to 100 feet from the nearest
habitation or highway is usually enough when only a few colonies are
involved.

Commercial apiary sites require more consideration. Bees will fly 114
to 2 miles or more for their nectar, pollen, and water, but in Hawaii it is
desirable to locate them in or near large plantings of kiawe, Java plum,
clovers, ohia, eucalyptus, or other sources producing surplus honey. Areas
which provide nectar and pollen for 6 or more weeks before the main source
of nectar comes into bloom are preferable. In some areas, beekeepers can
take advantage of two or more locations by moving their colonies several
miles at different seasons of the year, thus giving their bees an opportunity
of working on different plant sources as they come into bloom. Differences
in elevation and rainfall make this possible in many areas. Bees must have
ready access to clean water in or near the apiary if natural sources of water
are not available.

It is best to choose permanent locations where changing agricultural
conditions will not require removal of the hives. This is especially true
when permanent buildings are built on the apiary site. A portable extract-
ing outfit or a centrally located warehouse will give more leeway in the
selection of a site than will permanent buildings at each location.

To eliminate disturbance and destruction of colonies by ants and toads,
the hives should be placed on stands with legs that can be banded with
suitable materials to keep ants from reaching the combs. If toads are present,
place the hives high enough to prevent toads from catching bees at the
entrances. This arrangement also prevents the destruction of hives by soil-
infesting termites although it does not prevent loss from dry-wood termites.

Apiaries must be protected from fire, flood, and poisonous chemicals
used in the control of crop insects.

The entrances of hives should be turned away from the direction of
strong prevailing winds as well as from nearby highways, walks, or cultivated
areas.

.

9



RACES OF BEES

The three most common races of honey bees are the Italian, Caucasian,
and Carniolan. The Italians have from three to five yellow bands on the
abdomen, while the head, thorax, and remainder of the abdomen are black,
covered with yellowish hairs. The Caucasian and Carniolans are black,
covered with grayish hairs. These races interbreed, so variations occur where
two or more races are kept. All three races when pure are likely to be gentler
than their crosses, although the first generations produce desirable hybrids.

The Italian race is generally preferred, probably because of its brighter
color and the greater ease in finding their queens. Selected strains are also
resistant to European foulbrood and gather less propolis (bee gluc) than
the Caucasian race.

The Caucasian bee has the longest tongue, is more economical with its
stores during periods of no nectar flow, and has many other desirable
characteristics. It is gentle but a persistent stinger when aroused.

The Carniolans are the gentlest of the three races but tend to swarm
most, one of their greatest faults. They are good comb builders and usually
produce whiter cappings than either the Italians or Caucasians.

Many years ago a majority of the colonies consisted of black bees, but,
with the introduction of the Italian race, the blacks have been gradually
replaced. In some locations on the island of Hawaii, black bees predominate.
Some fanciers prefer one race to the other, and the beginner should become
tamiliar with the management of one race before undertaking to keep
another. The population of a hive can be changed in approximately 8 weeks
by dequeening the colony and introducing a new queen of the desired race
or strain.

LIFE HISTORY AND HABITS OF THE HONEY BEE

A colony usually consists of one queen, a few hundred drones, and
several thousand workers. The colony is generally stronger when pollen
and nectar are available in abundance and weaker in carly spring and during
the winter. Drones are usually reared and tolerated when the colony needs
them or in seasons when it is actively gathering nectar and pollen and is
more likely to swarm. Each individual or caste has special duties to perform,
but the dominating influence of the entire colony 1s to insure the survival
of the colony rather than the individual. None of the three castes can live
long without the combined influence of the others.

The Queen. A normal colony usually has only one queen, and her sole
duty is to lay eggs. She does not care for the brood or make honey or
wax. Her presence is essential to the proper morale or spirit of the colony,
although she is in no sense a ruler. She is like an animated egg-laying
machine because she is fed by the nurse bees who are part of the worker
caste. The more she is fed, the more eggs she will lay, up to her capacity.
In this way the worker bees control the number of eggs the queen lays. The
middle portion of her body—the thorax—is larger than the workers’, and
for this reason she cannot go through as small openings as can the workers.
Her wings are somewhat longer than the workers’ but seem smaller because
her abdomen is greatly elongated when she is laying normally. The queen
does not have pollen baskets on her hind legs as do the workers, but her
sting, which is curved, is longer than that of the worker. The queen reserves
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her sting mainly for her fights with other queens. Instances of beekeepers
being stung by queen honeybees are exceedingly rare.

The queen is reared in a specially constructed cell which usually hangs
perpendicular to the surface of the comb or along its sides or bottom. She
develops from the same kind of egg as the worker and can be produced
from any worker larva under 3 days of age by special methods. The nurse
bees place large quantities of a special food, called royal jelly, in the queen
cell and complete the construction of the cell as the queen larva develops.
Because of the quantity and quality of the food received, the developing
queen larva completes its growth in a shorter time than either the worker
or drone larvae. Queen cells are usually sealed between the fourth and fifth
day after the egg hatches, and the queen usually emerges 8 days later. She

Table 3. Average number of days in the developmental periods of the honey bee.

Lgg Larva Pupa Total
Queen 3 5l TV 16
Worker . 3 6 12 21
Drone 3 614 1414 24

is usually strong and ready to fight with other queens soon after she emerges
from her cell. She takes one or more flights within 5 to 10 days after
emerging and memorizes carefully the location of her hive before flying
away to mate with a drone. Very few queens have ever been seen to mate,
and it is assumed that they mate high in the air. Careful observations
indicate that she may mate more than once on successive flights. After each
mating, she returns to her hive with the male organs still in place, a provi-
sion of nature apparently necessary to assure insemination. The sperms
from the drone are stored in a special organ of the queen, called the sperma-
theca, from which they are released to fertilize the worker eggs. If for any
reason the queen fails to mate, she lays unfertilized eggs which develop into
drones. Some unfertilized eggs of the honey bee develop into females but
never in sufficient proportions to insure the survival of the colony. A newly
mated queen usually begins to lay within 2 or 3 days after she returns from
her mating flight.

In the act of laying (fig. 1), a queen first pushes her head into a cell to

Figure 1. A queen (arrow)
in the act of laying. Her
wings have been clipped.
Some workers are either
cleaning out cells or feeding
young larvae. The workers
are ltalian bees, but one dark
drone is in the picture.




inspect it and, finding it suitable, she passes over it and then pushes her
abdomen into the cell until she can fasten the egg in an upright position
on the bottom. In this manner she goes from cell to cell, laying several eggs
a minute, stopping occasionally to be fed royal jelly by the nurses which are
always in her immediate vicinity. A normal queen will lay only worker
eggs in worker cells and eggs which produce drones in drone cells. She may
lay, on the average, 1,200 to 1,500 eggs a day, the combined weight of which
may exceed that of her own body.

A queen may live for 2 or more years, and, when she shows signs of fail-
ing, the worker bees make preparations to replace her by starting one or
more queen cells around worker larvae. These are found on the surface
of the comb and are fewer in number than when the colony is making prep-
arations to swarm. They protect these cells from destruction by the old
queen. When the first supersedure queen emerges from such a cell, she
usually tears a hole in the other queen cells and stings the inmates. She
frequently is not antagonistic to the old queen, so that one may find an
old queen and a young supersedure queen in the same colony. When con-
ditions are favorable, the young queen follows the previously described
mating routine. A colony with both a young and an old queen laying at
the same time increases rapidly in strength and has more brood than is
generally present in a single-queen hive. Failure to recognize the fact that
a colony may have two queens will result in the failure of attempts to
introduce another queen when only one is killed.

The value of a queen depends on the stock from which she is reared,
on conditions during the time she is being reared, and on her mating. The
queen and the drone with which she mates transmit to the colony such
factors as industry, gentleness, color, resistance to diseases, and comb-building
characteristics. She is the most important individual in the colony and
should be carefully protected from harm and replaced by a young queen
from selected stock when she shows signs of failing. A colony having any
undesirable trait should not be permitted to requeen itself.

The Worker. Worker bees are always females and lack the fully devel-
oped reproductive organs of the queen. However, when a colony bccomes
hopelessly queenless, certain workers assume the egg-laying habit but pro-
duce only eggs which have not been fertilized. They usually drop eggs on
the sides of cells or in the bottom and may lay a dozen or more eggs in
each cell. Those which hatch and produce adults in worker cells are drones
the approximate size of workers. Worker bees which begin to lay cggs are
called laying-workers.

The body of the worker is densely covered with hairs which collect
pollen from flowers to be transferred later to the pollen baskets on her
hind legs. The worker has special organs on her legs for collecting pollen
and propolis. Honey and water are carried in the honey stomach in her
abdomen. The brood-food glands, which secrete royal jelly, are located in
her head. The wax glands are in her abdomen and open into pockets on
the underside of the abdomen.

The work of the hive is orderly. Soon after emerging from their cells,
the workers eat honey and pollen to gain strength and to complete the
development of their organs. They clean themselves and soon, during suc-
cessive periods, clean out the cells, serve as nurses in feeding the larvae
and the queen, take orientation flights, process the incoming nectar and
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pollen, build comb, clean the hive, and act as ventilators and sentinels. This
period of service varies with the needs of the colony and may last from
a few days to 3 weeks. Then they engage in the outside activities of bring-
ing in water, collecting nectar, pollen, and propolis, and acting as scouts
for these materials. The normal life period of the worker, barring accidents,
usually depends on conditions and the amount of work she does and lasts
from 6 to 8 weeks during the active season. During the less active periods
the workers may live for several months.

The Drone. The drone is larger and heavier than the worker and is
not as long as the queen (fig. 2). It is usually produced only in drone cells.
The large eyes of the drone cover most of its head and come together at
the top. Its thorax is strongly built and larger than that of the queen, and
its wings are longer and broader than those of either the worker or the
queen. The drone has no sting, pollen baskets, or wax glands. Its tongue
is short and functional, but the drone depends largely on being fed by
the workers. It never visits flowers for pollen or nectar but simply spends
its time flying in search of virgin queens with which to mate.

Its length of life approximates that of the worker. In the fall, when
drones are not needed in normal colonies, no drones are produced, and
the workers starve the drones and drive them from the hive. This killing
of the drones is a sure sign of the end of the nectar flow. Because the
drones perform no useful work in the colony, their number should be
controlled by limiting the amount of drone comb in which they can be
reared.

The Colony Nest. Honey bees build combs of wax consisting of a layer
of hexagonal cells arranged on each side of the midrib. The cells slope
upward slightly. Drone cells are larger and deeper than worker cells and,
when capped with brood, extend above the surface of the worker brood.
Storage cells, which are still larger than drone cells, are sometimes built
by bees. When bees build their worker combs naturally, they space them
between 134 to 1}% inches apart from center to center, leaving a bee space
of approximately 14 to V% inch between the surfaces of two adjacent combs.
In order to make the combs workable, Langstroth, the original inventor of
the movable frame, surrounded each comb with a wooden frame and allowed
a bee space on each side of the frame and between the comb surfaces. This
is the main feature of our present hives. Hives provided with good worker

Figure 2. An ltalion queen
(arrow), a few dozen work-
ers, and seven drones on a
dark brood comb. The right
wings of the queen are
clipped.




Figure 3. Good comb of worker brood with honey above. The cells
between the honey and the brood may have contained pollen. No
drone cells are present in this comb.

combs may have a few drone cells in the corners of some of the frames.
When combs are spaced farther apart, as in commercial honey production,
the bees will either build a new comb in the space between two combs or
lengthen the cells in which they store honey.

Bees normally store cells of pollen (also called bee bread) next to the
brood and then honey above the pollen (fg. 3). New combs are white, but
they become travel stained with plant pigments or discolored by the pig-
ments derived from pollen and the production of brood. Old brood combs
gradually become darker and finally black after several years’ use. When
the brood nest of a colony having a prolific queen is confined to a portion
of a hive by a queen excluder (fig. 4), the queen usually fills all available
cells with eggs, and thus only the outside combs, or portions of them, and
small corners of other combs are left for the storage of pollen and honey.
This is a desirable condition for a colony during the nectar flow.

When queen excluders are used to confine the queen to the lower hive
body, that portion in which the brood is reared is called the brood chamber,
and the hive bodies above the brood chamber are called supers. Bees carry
only a small portion of their pollen through the queen excluders into the
supers. In a two-story brood chamber, the bees store most of their pollen
in the lower chamber.

To limit the number of drone cells in any hive, each frame should be
fitted with a full sheet of comb foundation—a sheet of beeswax with the
exact size of worker cells embossed on each side (fig. 5).

Pollen varies in color according to the floral source. Bees fill the cells
only about three-fourths full of pollen and do not seal them over unless
they are crowded for honey storage space, in which event they fill the pollen
cells with honey and then cap them over. Sealed brood varies in color from
light to dark brown, depending on the newness and color of the comb.
Honey cappings are usually white but may darken with travel stain.
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BEEKEEPING EQUIPMENT

The modern beehive (fig. 4) has a bottom board, one or more hive
bodies (called brood chambers or supers, according to whether they are
used to contain the brood nest or the surplus honey), a queen excluder
(frequently used to confine the queen to the brood chamber), an outer
cover, and enough frames to fill each hive body. The supers may be called
extracting supers or section honey supers, according to their use. Some
supers are shallower than the regular-depth supers. The hives most
commonly used in the Territory hold either 8 or 10 frames. The eight-
frame hives are lighter in weight and are more suitable for women bee-
keepers and for men of small stature. With proper manipulation and
adequate equipment, as much honey can be produced in eight-frame hives
as in larger ones.

INNER COVER

HIVE TOOL
OUTER COVER

SUPERS

SMOKER

SUPER COMBS

QUEEN EXCLUDER

BROOD CHAMBER

BOTTOM BOARD

Figure 4. A three-story Langstroth hive. The inner cover is not needed but may be
used to divide the hive or as a bee-escape board. (Courtesy University of California
College of Agriculture.)
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Frames. In assembling frames, a frame-nailing device (fig. 6) should be
used to facilitate nailing and to keep the frames square. To limit the
amount of drone cells and to make every comb in the brood chamber suit-
able for rearing worker brood, use full sheets of foundation in each frame.
Each frame should be wired with 26-gage tinned wire properly embedded
in the foundation, to prevent the comb from falling out when the frame
is handled and the cells of the comb from stretching out of shape with the
weight of honey in warm weather. A little experience will enable boys and
girls to assemble such frames successfully.

Frame-wiring devices (fig. 7) are available at supply houses. The wires
should be pulled tight enough to “sing” when strummed. Too much tension
will cause them to cut into or through the soft pine wood. To prevent
this, some beekeepers drive in staples (with a stapling machine) 14 inch
from each hole, as indicated in figure 8. The ends of the wire are fastened
to tacks driven into the sides of the end bars; these end holes need no staples.

B

Figure 5. A, Frame with vertically wired foundation embedded at the factory;
B, medium brood foundation reinforced with one diagonal and four horizontal
wires. (Courtesy University of California College of Agriculture.)
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Figure "'6. A frame-nailing
device to hold the frames
square while they are being
assembled.

Cross wires are used by some beekeepers, but a majority use either the four
horizontal wires or a foundation in which the wires are embedded at the
factory (fig. 5). In the latter case, two horizontal wires should-be embedded
to prevent the comb from falling out of the frame.

The most satisfactory way to embed the wires in the foundation is to
heat the wires electrically just enough to cause the wires to sink to the
center of the foundation, then cut the current and allow the wax to congeal
around the wires. Batteries may be used for this procedure.

When electricity is not available, the wires may be pressed into the foun-
dation by using a spur embedder. When a beekeeper is getting a number
of combs drawn from foundation, it is good practice, while examining
frames, to use a spur embedder to fasten any wires which may have pulled
loose.

Comb foundation is manufactured in different thicknesses such as thin
super, medium brood, or heavy brood foundation. Wired foundation comes
with either straight or crimped wires, depending on the manufacturer. The
thin super foundation is used only in the production of cut comb or section
honey. The heavy brood foundation is most serviceable in warm climates,
although the medium brood is satisfactory where the frames are carefully
wired.

In areas where the honey granulates soon after it is stored, some bee-
keepers prefer not to wire their frames, making it.easier to cut out the
combs of granulated honey. ‘

T
e

Figure 7. A wiring device
used in wiring frames.




Figure 8. A horizontally
wired frame and end bars
with staples to prevent the
wire from cutting into the
wood.

Under favorable conditions, it takes approximately 8 pounds of honey
to produce a pound of wax, and bees will store much more honey when
given combs than when they have to take time during the honey flow to
draw out (build) all of their combs.

To produce the better grades of honey, which command the best price,
it is usually good practice to provide combs in wired frames and to preserve
the combs from year to year. Such combs may also be used as brood combs
to build up the strength of the colony before the main nectar flow or to
replace damaged brood combs.

The Smoker and the Hive Tool. These two instruments are essential to
the. manipulation of bees. The bellows smoker permits application of con-
trolled volumes of smoke to keep the bees under control, hastens manipula-
tions, and makes working with bees much more enjoyable. The average
beginner uses too much smoke, and only experience indicates the amount
needed. Some colonies require more smoke than others.

Smoker fuel can be made from burlap sacks, wood, or any other sub-
stance which makes a cool, clean smoke. Kiawe wood makes a long-lasting
smoker fuel, especially if the top of the smoker is stuffed with green grass
after the wood is well lighted, but it has a tendency to make hot smoke
and to overheat the smoker. A large smoker is to be preferred to a small
one, for occasionally a good volume of smoke is a great convenience.

The hive tool is used to pry apart the hive bodies and frames as well as
to scrape propolis and burr comb (excess comb which interferes with removal
of the frame) from the hive and frames. It also has many other uses.

Clothes for Use in the Apiary. The bee veil is one of the most useful
pieces of equipment for every beekeeper. The folding wire veil is the most
serviceable. Whatever kind of veil is used, it should provide security for
the face and neck and afford good vision. A black wire face to the veil is
more desirable than cotton or silk as bees are less inclined to attack wire.
The veil should be fastened on so no gap will be left for bees to enter
when the operator bends over the hive. After years of experience, many
beekeepers dispense with the use of veils during periods when the bees are
busily gathering nectar and are not cross.

Shoes or boots to protect the ankles and trousers that can be fastened
around the ankles are serviceable in the bee yard. Zipper fasteners are desir-
able, and loose-fitting clothing is preferable to tight clothes. Bees are anta-
goniz