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Abstract:  

Bees depend on nectar and pollen to meet their nutritional needs. Pollen is the main source of protein 

to meet the nutritional needs of bees. The ability and need of bees to collect pollen shows a symbiotic 

mutualism between bees and flowering plants. Bees act as a pollinator that helps transfer pollen to the pistil. 

Pollen attached to the bees' body will be combed into the pollen basket on the hind limbs, and then 

solidified using a mixture of saliva and nectar. The ball-shaped pollen solid will be brought back to the 

honey bee hive and placed in a pollen chambers that is already available in the colony. Pollen placed in the 

pollen chamber will be covered by propolis if it is full. The superiority of bees in producing honey and 

propolis is one of the reasons why bees are so widely cultured. The present work was to determine the shape 

and size of pollen baskets of the bee ApisdorsataF. related to pollen grains transportation from the plant 

flower to the colony. 
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I. INTRODUCTION 

In India, Apisdorsata occur in most of the states including AndhraPradesh, Arunachal Pradesh, 

Bihar, Gujarat, Himachal Pradesh, Karnataka, Madhya Pradesh, Maharashtra, Meghalaya, Nagaland, 

Rajasthan, Tamil Nadu, Uttar Pradesh and West Bengal (Oldroydet al., 2006).A honey bee has three pairs of 

legs, and each pair is different. The last pair, legs (the hindlegs) is made up of to compress and carry the 

pollen pellets that are characteristic of honey bees. 

 Honeybee uses all pairs of legs to scrape the pollen grains from flowers into one place of the 

hindlegi.e., on basitarsus.Then bee combs it off the basitarsus with stiff bristles on the edge of the pollen 

press called a pollen rake. Honey bee cleans the left pollen basket with the right leg and the right pollen 

basket with the left leg, until the open press is full of pollen.Honeybees’ clean various parts of the head, 

including the mouthparts and the antennae, with the forelegs(Rudolf Jander 1976). 
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Honeybees are the very useful versatile pollinators. These pollinating agents can collect nectar and 

pollen from a wide range of crops flower. Adult bees from the comb feed on honey whereas their 

larvae’sare provided with bee bread (made up of pollen and honey) for feeding purpose to survive. 

Therefore, bees collect both pollen and nectar (from which they prepare honey). So the storage of surplus 

honey availability inside a hive is dependent upon the availability of nectar secreting plants present around 

the bee colony. So, for enrichment of apiculture, presence of bee flora and carrying capacity of bees for 

pollen and nectar are the prerequisites (Bitner-Mathe et al., 1995). 

Worker foraging capacity, nectar collection capacity, pollen carrying capacity, pollen and honey 

storage and colony population optimization were the most important traits for honey production of 

Apiscerana indica F. Apart from the above-mentioned factors different biotic and abiotic factors also plays 

role in honey production by bees.(Monteiro& Reis1999) 

A. cerana indica foraging bees which are returning to their hives carrying pollen load in their 

corbicula (pollen basket) of hind legs were collected, after brushing off the pollen pellets from the corbicula 

(Joe Traynor,  1966). 

This study aims to determine the types and structure of pollen collecting apparatus that are preferred 

and used for transportation of pollen to the bee hive by the workers A. dorsata bee. Pollen collections 

carried out by bee aim to sufficient the nutritional needs of the population in the hive especially in the 

cohort of larvae.  

The morphometrical analyses were performed using features of the pollen baskets, given that the 

shape and size of the pollen baskets relate to pollen production and propolis transport, while the length and 

width of the wings are related to the capacity to fly (Souzaet al., 2009).  Most of the races and subspecies of 

A. mellifera occur everywhere in a wide range of natural distribution, and differ from one another in many 

behavioral and morphological features (Tofilski 2008). 

II. MATERIAL AND METHODS 

The current study aimed to investigate the morphometric variations of pollen baskets of honey bees 

A.dorsata. We used geometric morphometrics to identify the existence of patterns of variations of shape and 

size in A. dorsata honey bees in Nagpur. Samples were collected from the two established colony located 

inNagpur. To study the structural details of the pollen collecting apparatus,the live worker bees were 

collected directly from the plants flower near to the established colony during the study period. This work 

was carried out in the Dept. of Biology, Bhide Girls College, Nagpur.The collected bees were imported 

alive to the laboratory. The bee legs were cut and mounted on a slide. The slides were microscopically 

examined under the microscope (Karl Zeiss) and photograph in Tuscon camera.  Intensive observation was 

made on the pollen foraging behavior of worker bees both with eyes and video photography. 
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The study was conducted on behavioral traits of rock honey bee A. dorsata in Sitabuildi area of 

Nagpur, Maharashtra. The present studies regarding the bee behavioral traits have been conducted in this 

area during winter seasons of 2021-2022 with the hope that the information will help the local person in 

assessing the seasonal availability of bee forage.The samples of bees were anaesthetized using anesthetic 

ether and dissected for under the simple microscope. 

The morphometrical analyses were performed using features of the pollen baskets, given that the shape and 

size of the pollen baskets and pollen loads related to pollen production and propolis transport.  

III. RESULT AND DISCUSSION 

The pollen basket is an arrangement of hairs found on the tibia of the hind legs of honeybees. The bees 

collect pollen and, having moistened it with saliva using their tongues; they transfer it to their hind legs and 

pack it into the pollen basket Fig. 2. By packing pollen in this manner, they compact it so that it can be 

easily carried back to the hive or nest. Between the tibia and first tarsus of the posterior legs of the 

honeybee. It is a very curious joint, reminding one of a steel trap or the jaws of an animal, the tibial or inner 

job which is well covered with quite pronounced teeth Fig.3. The claws and pulvilli, which terminate the 

feet of A. dorsata bees Fig. 2, are especially well developed in bees.  

The pollen press has two flat plates that are hinged together. One plate is on the tip of the tibia, while the 

other is on segment called the basitarsus. Fig.3. The segment tarsus is further divided into sub-segments: the 

basitarsus and four small tarsomeres Fig.2 

The first three joints of the posterior legs, the coxa, trochanter and femur Fig.1 and Fig.2 the soft, 

compound, pollen gathering hairs are well shown. In the honey bee the tibia and first tarsus arcs wonder 

fully developed Fig.3.  On the outside cavities are present for holding the pollen. These shallow cavities, 

one in each of the joints, are bordered with course hairs, which serve as so many stakes to aid in holding the 

large pollen masses which the bee is often seen carrying to the hiveFig.3. Opposite the concavity of the 

tarsal joint on the inside are to be seen nine or ten rows of beautiful yellow hairs, which form as many 

combs or brushes, which serve to collect and transport the pollen from different parts of, the bee to the 

pollen baskets. The combs of one leg are used to fill the pollen basket of the opposite legs Fig. 2.Pollen load 

is form at the joint of tibia and basitarsus with the help of long and beautiful hairs Fig. 4a and 4b.The 

microscopic examination of the pollen loads shows the numerous pollen grains Fig. 5.  

Pollen collected by A. dorsata from various shapes, sizes and types of flowers that are around the hive. 

Some types of pollen collected by A. dorsata include Poaceae, Brassica sp. (Brassicaceae) 

Ageratumconyzoid(Asteraceae), Solanum sp. (Solanaceae); Mangifera indica Linn. (Anacardiaceae), Oxalis 

barreliaeri Linn. (Oxalidaceae) etc.  

The structures associated with the pollen collection in Apis mellifera have already been detailed 

(Snodgrass, 1956; Matthes, 1968). Though the general plan of structural details of pollen collecting 

apparatus of A. dorsata is same as that of A. mellifera, the numerical variation of structural components is 
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distinct in A. dorsata. Pollen carrying capacity of foraging bees at different times of the day in the study 

period and mean pollen stores and honey stores of foraging bee. This study was very successful in 

management practices as well as increasing pollination services in higher crop production. 

This study shows that the first of the five segments of the tarsus (basitarsus) of the hind leg is very 

wide, with numerous rows of bristles running perpendicular to the long axis of leg on its inner surface, 

known as pollen brush. The lower end of the tibia of hind leg is prolonged, having large number of teeth in 

each in a row. This structure is called pollen comb. The tibial segments of the hind legs are extra wide. The 

tibial outer surface is concave and bare, except for the sturdy bristle encircling the margin of the concavity 

and is called pollen basket or corbicula. A thick bristle on the bare surface of the pollen basket has been 

observed. A spur just out from the upper end of the first tarsal segments of each hind leg, curving outward 

so that it can be pressed against the inner surface of the pollen comb. This structure is called pollen press. 

The prospective pollen grains to be collected by the bees have probably made wet by spitting 

unprocessed, nectar like, raw honey from their honey stomach. The same is evident by analyzing the 

collected fluid of the pollen grains of corbicula. The sensory bristles and pulvillus of fore legs may help to 

select the preferable pollen grains. Another structure, a prominent single pair of claws (each bifid in nature), 

around arolium may also help in initial process of pollen collection. (Garcia & Couto, 2005). 

The pollen basket has great ecological importance, given that they result from changes in the tibia of 

the third pair of legs, becoming very large and slight concave in the inner face, with hairs of varied lengths 

and shapes located on the side. The tibia acquired similarity to a basket where the pollen is stored in the 

shape of small balls (Thorp, 1979). 

This study supports the findings of earlier workers that, each pair of legs differs from the other two 

pairs and is jointed into six segments   with claws at the tip that help the bee to cling to surfaces.  Legs help 

the bee to walk and run but various parts also serve special purposes other than locomotion e.g. sweeping 

pollen and other particles from the head, eyes and mouth. i) Antennae cleaner. This is located on the inner 

margin of the tibia of the forelegs.  It consists of a deeply cut semi-circular notch, equipped with a comb-

like row of small spines. This cleaning device is on all the workers, queen and drones. ii) Pollen baskets. 

The pollen baskets (corbiculae) are located on the tibia of the hind legs of the worker bee to enable it to 

carry pollen.  Pollen baskets are concave in shape and are surrounded by several long hairs which bind the 

pollen into a solid mass which is easy to carry back to the hive (Cook, 1888).  

In our studies we examine the structure of hind legs i.e. especially the pollen baskets, which supports 

collection of pollen grain from the flowers and carrying to the hive. 
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    Fig. 5 Showing pollen grains from pollen load 
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