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ABSTRACT

Urban beekeeping is nowadays attracting immense popularity. Many people in large cities are installing 
hives on the rooftops. A significant drawback for beekeeping in urban areas of India is limited bee flora 
which may lead to poor honey yield and performance. As more people take to urban beekeeping, the 
competition for resources between honey bee colonies increases. Since the space covered by vegetation in 
the city remains relatively constant, each honey bee colony ends with less honey production per year. It 
slows the growth of individual urban honey bee colonies and affects the foraging potential of the honey bee 
colonies.  Thus, urban beekeeping could be made effective by providing sufficient bee forage in surrounding 
beekeeping areas and by the selection of hives suitable for urban areas. Therefore, the present work was 
undertaken to study the diversity of nectariferous and polleniferous honey bee flora found in the major 
cosmopolitan city of India: Bengaluru. We recorded 58 major bee floras grown in the Bengaluru urban 
to make beekeeping activities throughout the year. In addition, hives with different frame numbers (5, 
6 and 8) were evaluated for their performance in 3 different locations. Results clearly showed that hives 
with six frames are equally good compared to the conventional eight frame hive.  Therefore, hives with six 
frames are more suitable for urban beekeeping, which would be efficient by reducing energy requirements 
in activities like comb construction of the colony. Appropriate hive selection was an important factor for 
successful beekeeping, especially in urban areas of Bengaluru.

Key words: Apiculture, bee flora, diversity, honey, pollination, urban beekeeping, hive selection

Honey bees obtain significant pollen and nectar of 
diverse nutritional value from many native plant species 
found in natural habitats. Developed environments 
sometimes provide fewer resources than natural 
habitats and present unique challenges that should be 
addressed. Urbanization causes an irreversible change 
to the environment, leading to fragmented habitats 
in urban and suburban areas. Not enough is known 
about urbanization effects on the composition of insect 
communities, including beneficial insects such as bees, 
wasps and other beneficial arthropods that are vital to 
sustaining healthy ecosystems.

According to a Native Bee Survey (Frankie et al., 
2014), urban landscapes provide floral square footage 
of pollinator-supportive plants throughout the foraging 
seasons and help sustain diverse bee populations. 
The public can positively impact pollinator health 
by providing plentiful nectar and pollen resources by 
planting a diversity of pollinator-supportive plants. 

Public awareness about pollinator importance and the 
growing interest in urban beekeeping has led many 
people worldwide to acknowledge and potentially 
facilitate this developing resurgence in the trade and 
hobby.

Urban beekeeping is a solution to fill the gap between 
rural producers and urban consumers for honey and 
exploit bees for pollinating urban grown plants. It can 
be carried on private rooftops, terraces, and obviously, 
gardens work best.  However, bees need a place where 
they aren’t disturbed by people and enough space to 
have a clear flight path.  Urban and suburban beekeepers 
could also promote the importance of pollinators in 
urban ecosystems and educate the public to support 
pollinators by planting pollinator-supportive plants.

The popularity of urban beekeeping was proliferating 
outside India. For example, between 1999 and 2012, 
London noticed a 220% increase in beekeepers (Nessen 
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and Stephen, 2012; Alton and Francis, 2016). Urban 
beekeeping has been a popular hobby in Europe and 
North America for the last few years, but this trend is 
yet to make its mark in India.

The major drawback with beekeeping in urban areas 
in India is limited bee flora which may lead to poor 
honey yields and performance of colonies. Therefore, 
in addition to planting pollinator-supportive plants, it 
is essential to realise that some other factors like the 
alterations in hive design would be helpful to overcome 
the problems associated with urban beekeeping. 
Therefore, guidelines for best management practices 
are needed to ensure good stewardship by beekeepers 
in urban and suburban areas.

Therefore, The All India Coordinated Research 
Project on Honey bees and Pollinators, UAS, Bengaluru 
conducted a study to evaluate suitable hives and identify 
bee floral plants for urban beekeeping during 2018-
2020.

MATERIALS AND METHODS

Study area Bengaluru (12.97° N and 77.59° E) is a 
metropolitan area of 8,005 km². The mean temperature 
of the area is 25 °C with mean annual precipitation of 
857 mm, humidity of 66% and wind velocity is 5 km/ 
h (IMD Bengaluru).

 The identification of bee flora in the region 
was made by observing the bee visits. The flower 
species were identified as a bee plant only after visual 
confirmation on the plant and collection of food by 
honey bees (Sivaram, 1995; Naim and Phadke, 1976). 
A herbarium of specimens of bee visited flowering plant 
species in each study sites was maintained by following 
standard procedure for further reference. The identified 
bee floral plants were further classified based on the 
source of pollen, nectar or both.   

Hives performance with 5, 6 and 8 frames were 
evaluated in three locations of Bengaluru Urban in 
premises of GKVK, Bengaluru (Site 1, Site 2 and 
Site 3) from September 2019-January 2020. Each site 
was 3 km away in distance hives with uniform Apis 
cerana colonies were placed in the selected areas in 
3 replications. The selected colonies were strong and 
well established. Equal honey bee management practice 
was undertaken to each beehive type. During the study 
period observation were recorded on initial brood area, 
honey area and colony population. Further, observations 
were recorded on monthly honey storage, absconding 

behaviour, swarming behaviour, and honey yield in all 
the hives from September 2019 to January 2020, which 
is a major honey flow season in Bengaluru.     

Foraging activity of bees was determined by 
counting the number of worker bees moving out and 
returning to the hive with and without pollen loads per 
five minutes by using a hand tally counter and stopwatch 
(Reddy et al., 2015). Bees returning without pollen loads 
were considered nectar gatherers. The observations on 
foraging activity were recorded thrice in a day viz., 
08.00 hrs, 12.00 hrs and 4.00 hrs for 5 minutes. The 
mean value of observations at three intervals was taken 
as the foraging activity of that particular day.

RESULTS AND DISCUSSION

Identification of bee flora in Bengaluru 
In the present study we recorded 58 bee floral plants 

in and around the beekeeping areas of the district 
which included trees (25.9%), plantation crops (19%), 
medicinal plants (5.2%), ornamental plants (17.2%), 
vegetable crops (20.7%) and field crops (12.1%) 
(Table 1; Fig. 1). These plants are well distributed and 
commonly found in study area. It was observed that 
the bee-flora consisted of mostly ornamentals, timber, 
medicinal, fruits, vegetables and other commercially 
important plants like spices, pulses, cereals, oil seed/
yielding, fibre and fodder crops as also recorded by 
Bhalchadra et al. (2014).

In the present study, majority of the bee flora 
recorded are trees. Among the identified plants 13.8% 
were only source of pollen for the visiting bees and 
27.6% were only source of nectar while 58.6% of bee 
flora offered both nectar and pollen (Fig. 2). The bee 
colony efficiency, development as well as production of 
honey, beeswax and other bee products depends on the 
quality and quantity of pollen and nectar obtained from 
bee forage plants (Keller et al., 2005; Brodschneider and 
Crailsheim, 2010). These food sources play an essential 
role in providing the nutritional requirements of the bee 
colony. The nectar is a source of honey and provides 
heat and energy for bees and pollen provides protein, 
vitamins, fatty substances and other nutrients to bees 
(Fluri et al., 1987; Crailsheim, 1992). Among identified 
bee flora 37.9% flowered throughout the year, 29.3% 
flowered during honey flow season (October to April) 
and 12.1% flowered during the dearth period (May-
September) (Fig. 3). Through the management of the 
listed bee flora, we could get 50% flowering plants in 
the dearth period and therefore, a direct consequence 
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Fig. 1. Type of bee flora in beekeeping areas of Bengaluru urban 

 

Trees Plantation crop Medicinal Plants

Field CropsVegetable CropsOrnamental Plants

Fig. 2. Distribution of the bee flora based on the apicultural value

 

Only Pollen Source Only Nector Source Both Pollen and Nector Source

Fig. 3. Distribution of bee flora in Bengaluru  
urban based on the flowering period

 

# of plants Flowering in dearth period

# of plants Overlapping in Dearth period and Honey flow

# of plants Flowering in honey flow

Plants flowering throughout year

of nutritional deficiency like lack of pollen and nectar 
can be avoided which helps in upkeeping the healthy 
colony population (Standifer, 1980). These flowering 
plants of an area have good value as bee pasture to 
maintain bee colonies.  

Performance of beehives with different frames for 
growth and development

The sole purpose of a hive is to encourage the 
bees to build their nests in such a way that it is easy 
to manage and maintain them (FAO, 2012). Different 
beehive types are used for maintaining honey bees in 
India. In recent years, ISI 8 A type hives are being used 
as standard hives for the management of A. cerana in 

Southern India. High yield of honey, ease of inspection 
to know the status of the colony and ease of product 
harvesting are the major advantages of modern hives 
over traditional ones (FAO, 1990; Beyene et al., 2015). 

However, the colony strength and hive preference of 
honey bees varied in different environmental conditions 
and different honey bee races (Abou-Shaara et al., 
2013). So far, there is no study to assess the performance 
of colonies in different beehives and their profitability 
under environmental conditions of urban areas. In order 
to improve the beekeeping sector in urban areas, the 
selection and adoption of hive types suitable for the 
location are very important.

The data on the effect of different frame hives viz., 
5, 6 and 8-frame colonies on colony build up (brood, 
population and honey stores) in three locations of 
Bengaluru urban region are presented in Table 2. The 
maximum brood area of 141.82 inch2 was recorded in 
8 frame hives as an average of all the three locations.  
The brood area of 8 frame hive is correlated with the 
colony strength which was found to be highest (1831.3 
gm) in the 8-frame hives. The minimum brood area 
(115.16 inch2) was observed in the 5-frame hive with 
the least colony strength (919 gm). The brood area 
recorded in 6-frame hive was 128.03 inch2 with the 
colony population size 1608 gm. However, there was 
no significant difference (F 5.14 =1.14, p>0.05) in the 
brood area among the different frame hives. The present 
findings are in agreement with that of Mohapatra et al. 
(2012) who reported the average brood area ranges 
123.3 -156.8 inch2 in April-May and 130.6-146.6 inch2 

in November and December in A. cerana colonies.  
The population size varies significantly among the 
different frame hives (F5.14 =25.9, p<0.05). There was 
a significant difference among the different frame hives 
for the average honey area in the brood chamber (F5.14 
=12.9, p<0.05). 

The highest honey area was recorded in 6-frame hive 
(102.3 inch2) followed by 5 frame hive (85 inch2). The 
least honey area was recorded in the 8-frame hive (64 
inch2). The honey store of 236.22 inch2 was recorded 
by Mohapatra et al. (2012) during honey flow season 
but the present study is not correlated with previous 
reports. This might be due to the lack of bee flora in 
the urban areas. The 5 and 6 frame hives performed 
better in terms of the honey store as compared to that of 
8-frame hive (Fig. 4). Five-frame hive recorded the least 
time (17days) to fill the honey chamber followed by 
6-frame (20 days). Whereas the honey fill was delayed 
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Fig. 4. Evaluation of honey yield in Apis cerana colonies in different frame hives

Table 2. Performance of different beehive types with Apis cerana under  
different locations of Bengaluru urban region

Locations Average brood area of the 
colony

Average honey area of the 
colony

Population size (bees) (gm)

5 frame 6 frame 8 frame 5 frame 6 frame 8 frame 5 frame 6 frame 8 frame
Site 1
(Bee Park)

80.5 152.1 140.26 95 105 65 854 1,882 1,711

Site 2
(FTI, GKVK)

130 114 135.2 76 112 70 923 1557 1876

Site 3
(Canara bank layout, 
Kodegehalli)

135 118 150 84 90 59 980 1387 1907

Non-significant Significant Significant  
F  5.14= 1.14, p>0.05 F  5.14= 12.9, p<0.05 F  5.14= 25.9,  p<0.05

in 8-frame hives (32 days). However, there was no 
significant difference in the time taken to fill the honey 
chamber among the different frame hives. The weight 
of honey collected in the honey chamber was maximum 
in 8-frame hive (2.3 kg) followed by 6-frame hive (1.9 
kg) and 5 frame hive (1.6 kg). However, the maximum 
number of honey harvest were recorded in 5 frame and 
six frame hive (3 times) followed by 2 times in 8-frame 
hive during the study period (October-March) there was 
no significant difference in quantity of honey collected 
in different frame hives. The total honey yield was found 
maximum in 6-frame hive (5.7 kg) followed by 5-frame 
(4.8 kg) and 8-frame (4.6 kg) hives. Therefore, in current 
investigation 6-frame hives followed by 5-frame hives 
were found better in terms of the honey yield in urban 
situations with limited bee floral availability. Average 
honey production from A. cerana per hive ranged from 5 
kg/ hive in the coastal region to 9 kg/ hive Malnad region 
in Karnataka (Ramachandra et al., 2012). However, the 

present study showed a non-significant difference in 
honey yield among the different frame hives, the time 
taken to fill the honey chamber was relatively less in 
5-frame and 6-frame hives as compared to the 8-frame 
hives which demonstrates the benefit of the same in the 
urban situations with less bee forage availability. The 
amount of honey beekeepers can harvest highly depends 
on the level of management and appropriate volume of 
the hive provided to the bee colonies (Awraris et al., 
2015). The mellisopalynological studies of Bengaluru 
honey samples revealed the richness of honey with 
pollen grains of Eucalyptus sp., followed by Pongamia 
pinnata, Azadirachta indica, Synedrilla nodiflora and 
Suregada angustifolia (Vijayakumar et al., 2020). 

Foraging performance of A. cerana colonies in 
different frame hives 

The foraging performance of A. cerana in different 
frame hives in Bengaluru was studied in November-
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Fig. 5. Average foraging activity of Apis cerana in different frame hives
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December (Fig. 5). The successful survival of honey 
bee colony depends on the foraging efficiency of 
worker bees. Hence, the number of bees going out for 
foraging per unit time is an indicator of colony activity. 
Besides, the availability of sufficient flora within 
the foraging range and the prevailing environmental 
factors could affect foraging activity through energy 
needs of bees for flight activity (Abrol, 2005).  The 
maximum number of pollen foragers was found in 
8-frame hive (45.7 bees/5mins) followed by 6 frame 
hive (34.7 bees /5min) and the least number of pollen 
foragers were found in 5 frame hive (13.4 bees/ 5min). 
The nectar foragers were found maximum in 8-frame 
hives (43.9 bees/ 5mins) followed by 6-frame hives 
(33.9 bees/ 5mins) and 5-frame hives (10 bees/ 5 
mins).   Population of the colony has a greater impact 
on the colony productivity and efficiency. The foraging 
pattern in turn is influenced by the colony strength 
viz., number of workers, presence of brood, pollen 
and honey stores and also of artificial feeding. Brood 
rearing is an essential activity of bee colonies. This 
depends upon the availability of pollen and nectar, as 
also on climate factors prevailing in the locality. The 
colony strength influences the foraging pattern of bees 
(Chand et al., 2017). 

The urban beekeeping could be made effective by 
maintaining sufficient bee forage plants in surrounding 
areas. The present investigation recorded 58 major bee 
floras which can be grown in the Bengaluru urban areas 
to make profitable beekeeping throughout the year. In 
addition, 6 frame hives were found to be performing 
better in terms of time taken to gather the honey as 
compared to the 8-frame hive. Thus 6 frame hives 
could be chosen for urban beekeeping which would be 
efficient by reducing energy needs of bees particularly 
in activities like comb construction.  However, no 
major variations were found among the different types 
of hives with other parameters such as brood area and 

total honey yield. The type of hive must be chosen based 
on the purpose of beekeeping in urban area.  
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