Bee nest (Natural bee hive)

A beehive is an enclosed structure in which some honey bee species of the subgenus Apis live and raise their young. Though the word beehive is commonly used to describe the nest of any bee colony, scientific and professional literature distinguishes nest from hive. Nest is used to discuss colonies that house themselves in natural or artificial cavities or are hanging and exposed. Hive is used to describe an artificial/man-made structure to house a honey bee nest. Several species of Apis live in colonies, but for honey production the western honey bee (Apis mellifera) and the eastern honey bee (Apis cerana) are the main species kept in hives.[1][2]
The nest's internal structure is a densely packed group of hexagonal prismatic cells made of beeswax, called a honeycomb. The bees use the cells to store food (honey and pollen) and to house the brood (eggs, larvae, and pupae).
Beehives serve several purposes: production of honey, pollination of nearby crops, housing supply bees for apitherapy treatment, and to try to mitigate the effects of colony collapse disorder. In America, hives are commonly transported so that bees can pollinate crops in other areas.[3] A number of patents have been issued for beehive designs.
Honey bees use caves, rock cavities and hollow trees as natural nesting sites. In warmer climates they may occasionally build exposed hanging nests. Members of other subgenera have exposed aerial combs. The nest is composed of multiple honeycombs, parallel to each other, with a relatively uniform bee space. It usually has a single entrance. Western honey bees prefer nest cavities approximately 45 litres in volume and avoid those smaller than 10 or larger than 100 litres.[4] Western honey bees show several nest-site preferences: the height above ground is usually between 1 metre (3.3 ft) and 5 metres (16 ft), entrance positions tend to face downward, equatorial-facing entrances are favored, and nest sites over 300 metres (980 ft) from the parent colony are preferred.[5] Bees usually occupy nests for several years.
The bees often smooth the bark surrounding the nest entrance, and coat the cavity walls with a thin layer of hardened plant resin called propolis. Honeycombs are attached to the walls along the cavity tops and sides, but small passageways are left along the comb edges.[6] The basic nest architecture for all honeybees is similar: honey is stored in the upper part of the comb; 
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A tree cavity is a common nest site in the temperate area. Maple, oak and ash trees are commonly available but bees will select virtually any tree if a suitable cavity is present. Knotholes are the most common types of opening but cracks or other openings can also be used. Bees prefer openings high in a tree, but will nest wherever the cavity is available. Most tree nests are in live trees; the cavities are the result of fungal action on the inner wood.
Since beeswax comb is fragile, shelter is important for successful winter survival of a bee colony. Occasionally a bee colony will build in an exposed location but such colonies seldom survive the winter in temperate climates. Tropical bees survive with such nests more frequently. A darkened enclosure is needed for efficient wax secretion . worker wax glands secrete more wax and bees build more comb in darker sites compared to bees exposed to light.
Honey bees search for suitable cavities for their nest. Usually the searching is done by scout bees from a swarm. The European bees seldom move very far from the original homesite. From numerous studies their nest selection criteria involve:
· Volume . bees prefer 40 liters (range 20 to 100 liters). Tropical bees prefer smaller cavities and will nest in the open more readily.
· Height from ground . bees seem to prefer higher sites than those at ground level or close to the ground. Usually 3 meters (9 feet) is ideal.
· Exposure . sites in the open exposed to wind or full sun are less preferred.
· Entrance size & position . bees definitely prefer smaller entrance holes, openings at the bottom of the cavity and southward facing exposures.
· Cavity quality . bees prefer dry, unoccupied sites. They are attracted to smell of previous bee occupancy.
[image: A Typical Natural Bee Nest from: Seeley, T. D., Morse, R. A. (1976). The nest of the honey bee (Apis mellifera L.). Insectes Sociaux 23: 494-512.]

Internal structure of bee nest

When scout bees search for a new homesite, they enter potential cavities and walk inside to measure dimensions. Because most cavities are in trees, the usual cavity is a tall cylinder. Once a homesite is selected, the swarm moves in. They may use propolis to smooth the entrance and inner wall areas of their nest and may reduce the size of the entry area with propolis. Some bee races such as Caucasians use extensive amounts of propolis, almost sealing the entrance area. Most nests have a single entrance. Worker bees manufacture the only necessary nest material – beeswax. The beeswax is molded into parallel beeswax sheets termed combs. Most of the comb consists of worker cells. The cells are six-sided (hexagonal) and have a three-part bottom pyramid shape. Cells are horizontal facing both directions from a central midrib that provides important comb strength. The cells slope slightly upward and are planed to minimum thickness with a rim of extra wax at the top of the cell walls for ease in walking.
The hexagonal cells are of two sizes – worker cells are used to rear worker bees and for storage of honey and pollen. They average about five cells per linear inch. Bees also construct some drone cells in their comb. Drone cells average about four per linear inch; they are larger than worker cells but are still six-sided and otherwise similar to worker cells. Drone cells are used to raise drones and can be used for honey storage. When in a feral nest, bees build mostly worker cells and only about 15% drone-size cells.
In the natural nest, bees build several parallel combs at one time. As the colony expands, additional combs are added. When building their comb, bees adhere to a basic principle in spacing; they leave approximately 1 cm or 3/8 of an inch (the height of a bee) between combs. We call this space “bee space.” The comb is suspended from the top of the nesting cavity. Spaces less than 3/8″ are filled with propolis. If the space is larger than 3/8″, the bees will attempt to fill the space with comb.
In the sheltered, darkened cavity, the bees separate the area where they store their food and the area where they rear their brood (brood = egg, larval and pupal stages of bees). The brood is reared in the lower portion of the beeswax comb in a compact, spherical-shaped section because of the temperature requirements of the growing larvae. (Immature larvae need a temperature of 90-95° F or 32-36°C for optimal development.) Honey (stored as food) is above and to the sides of this central brood-rearing area.
Pollen, needed to feed the larvae, is stored in empty cells in the brood area and immediately to the outside of the active brood-rearing area. This central sphere of brood expands or contracts depending on the time of the season.
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