
 SSR Inst. Int. J. Life Sci.        ISSN (O): 2581-8740 | ISSN (P): 2581-8732 

Basanna and Rajanand, 2021 

         DOI: 10.21276/SSR-IIJLS.2021.7.6.4                                                                                                       
 

Copyright © 2015–2021| SSR-IIJLS by Society for Scientific Research under a CC BY-NC 4.0 International License   Volume 07 |   Issue 06 |   Page 2921 

 

 

 

Study of External Nest Appearances and Foraging Behavior of 

Tetragonula nr. pagdeni 

Manjunatha Basanna
1
*, Magdaline Christina Rajanand

2
 

1
Assistant Professor, Department of Zoology, Government Science College (Autonomous), Bengaluru, Karnataka, India 
2
Student, Department of Post Graduate Studies in Zoology, Government Science College (Autonomous), Bengaluru, 

Karnataka, India 

 

*Address for Correspondence: Mr. Manjunatha Basanna, Assistant professor, Department of Zoology, Government 
Science College (Autonomous), Bengaluru Karnataka, India 
E-mail: manjunatha.b01@gmail.com  
 

Received: 26 Jun 2021/ Revised: 23 Aug 2021/ Accepted: 03 Oct 2021 
 

ABSTRACT 

Background: The eusocial stingless bees (family Apidae: dammer bees) are found everywhere. They exhibit different nesting 
habits and also diverse habitat preferences. The nest entrance plays a very important role towards nest characters. The nest 
entrance prevents airstreams but allows slow gas exchange.  
Methods: A study was conducted to elucidate data on the nesting sites, external nest characteristics, foraging behaviour at three 
selected study areas, pollen sources and identification and determination of the percentage of drone bees of T nr. pagdeni at 
Bengaluru during the months of summer in the year 2019. The selected three study areas are Campus of the University of 
Agricultural Science (GKVK), Government Science College and DGQA Residential Complex (CQAL campus). 
Results: Of the 28 stingless bee nests, twenty were found in stone walls at a mean height of 1537.7 mm from the ground. The 
entrance of the colony was either made of mud or a waxy dark coloured substance called resin. The most preferred substance 
used for building the entrance tube was found to be resin. The activity of foragers was observed from 7:00 hours to 17:00 hours 
at GKVK, Bengaluru. The highest activity was observed at 1100 hours (37.38 bees per 5 mins).  
Conclusion: Study area has given the relevance of ecologically sustainable, economically viable scope as it interlinks the 
conservation of plant species for the continuity of the generations of stingless bees

.
 Knowledge of bee flora vis-à-vis bee diet is 

essential for sustainable meliponiculture, management, and proper conservation strategies for a sustainable livelihood in our 
region. 
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INTRODUCTION 

The eusocial stingless bees (family Apidae: dammer 

bees) are found everywhere. Their size can range from 2 

to 16 mm. Tetragonula is a genus of stingless bees. There 

are more than 500 species worldwide [1,2] and nine have 

been reported from India [3]. They are Lepidotrigona 

arcifera [4] Lisotrigona cacciae [5], L. mohandasi [6], 

Tetragonula aff. laeviceps (Smith), T. bengalensis  [7], T. 

gressitti [8], T. iridipennis [9], T. ruficornis [10] and T. 

fuscobalteata Cameron [7].  
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The stingless bees visit the male flowers as well as 

female flowers [11]. The Colonies are perennial and 

societal structure is also interesting [12]. Different 

stingless bee species nest in various cavities in the trees. 

A few species live in termite nests. Stingless bees collect 

several types of material on their foraging flights [2]. Their 

nests are usually not seen easily, but their service as 

pollinators is appreciated in the scientific community. 

Honey also possesses medicinal values.  

 Stingless bees are mainly associated with tropical dry 

and humid forests, in low and warm lands [13], but the 

metropolitan cities have made the situation worst by 

polluting the environment. There are reports of declining 

populations of honey bees including the stingless bees 

due to the heavy traffic, which has contributed to 

decreased air quality. 
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Man has been spraying a large number of highly 

poisonous pesticides in the environment and 

on crops which removes stingless bees or due to this. 

The food sources of these tiny creatures get poisoned 
[14]. The talk is to conserve ecologically relevant animal 

species whose real role in the future of humankind is 

immense [15]. Natural calamities such as epidemics may 

end the human population as we are witnessing in this 

Covid-19 daunted situation everywhere. Similarly, the 

animals may be deprived of the essential food sources in 

the future if important insect pollinators of the crops are 

destructed due to the tremendous nondegradable 

pesticide use. In this regard, we planned to explore eco-

behavioural aspects of T. nr. pagdeni, in three regions of 

Bengaluru. Thus, preliminary information about this 

stingless bee could be assessed in these surroundings. 

MATERIALS AND METHODS 

This study was conducted to elucidate data on the 

nesting sites, external nest characteristics, foraging 

behaviour at three selected study areas, pollen sources 

and identification and determination of the percentage 

of drone bees of T nr. pagdeni at Bengaluru, Karnataka, 

India, during the months of summer in the year 2019. 

The selected three study areas are Campus of University 

of Agricultural Science (GKVK), Government Science 

College and DGQA Residential Complex (CQAL campus). 
  
Study area- The study was conducted at three different 

areas in Bengaluru each distanced 8 km apart from the 

other.

 

 
 

Fig. 1: Satellite view of study area around the Department of Apiculture, University of Agricultural Science (GKVK), 
Hebbal, Bengaluru (Source: Google maps, Internet) 

 
 

Fig. 2: Satellite view of the study area near Biotechnology department, Government Science College (Autonomous), 
Nrupathunga road, Bengaluru (Source: Google maps, Internet) 
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Fig. 3: Satellite view of study area around DGQA Residential Complex, Gunata Vihar, CQAL Campus, J.C. Nagar, 

Bengaluru (Source: Google maps, Internet) 
 

Nesting sites and external nest structure- The following 

observations were recorded while studying the nesting 

sites of colonies of stingless bees found in and around 

three study areas: Nesting place, height from the ground 

level (mm), and external nest measurements (length and 

width of the entrance tube in mm). The cavity 

dimensions were measured using a centimetre-scale and 

the height from the ground level was measured using a 

measuring tape (measuring inches, cm and ft). 
 

Foraging behavior of Tetragonula nr. Pagdeni- For this 

study, five colonies of Tetragonula nr. pagdeni from two 

study areas were selected (GKVK, Bengaluru and 

Government Science College, Bengaluru).  The foraging 

activity in terms of the number of outgoing foragers and 

number of incoming foragers with and without pollen 

load was recorded at an interval of  two hours  

from 700 to 1700 hours,  for five minutes.  The 

pollen grains were subjected to the Standard Acetolysis 

method of pollen analysis [16] and the identification of 

pollen was made with the help of the specialist at the 

University of Agricultural Sciences (GKVK), Bengaluru 

using reference slide collection.  
 

RESULTS 

Investigations have been carried out on stingless bee 

Tetragonula nr. pagdeni around Bengaluru. The results 

are enumerated in this chapter. 
 

Nesting sites and external nest characteristics- Total 28 

stingless bee colonies have been studied for nesting  

 

sites and external nest characteristics in the selected 

study sites in Bengaluru. To analyze the nesting habitats 

of stingless bee Tetragonula nr. pagdeni, 28 colonies 

were studied (Table 1). Of the 28 stingless bee nests, 

twenty were found in stone walls at a mean height of 

1537.7 mm from the ground. Five colonies were seen 

nesting in materials made out of metals at a mean height 

of 1446.0 mm. Other nesting places were cement walls, 

PVC pipes and tree cavities where one colony in each of 

them was found. Among nesting sites, stone walls 

were found to be the most preferred nesting place or 

site for Tetragonula nr. pagdeni. At one study area, 

seven colonies were found to be aggregated in a single 

stone wall (at Government Science College, Bengaluru). 

The entrance of the colony was either made of mud or a 

waxy dark coloured substance called resin. The most 

preferred substance used for building the entrance tube 

was found to be resin. In three colonies nested in metal 

poles or metal doors, the entrance tube was not distinct. 

In those colonies which had an entrance tube, the length 

of the entrance tube of colonies nested in stone walls 

ranged from 17.52 mm to 24.18 mm with a mean length 

of 20.85 mm while the width ranged from 8.28 mm 

to 7.22 mm with a mean width of 7.75 mm. Similarly, the 

length of the entrance tube of colonies nested in metal 

frames ranged from 1.95 mm to 9.25 mm with a mean of 

5.6 mm and the width ranged from 3.27 mm to 4.73 mm 

with a mean of 4.0 mm. The dimensions of the entrance 

tube of the colonies nested in other sites are presented 

in Table 1. 



 SSR Inst. Int. J. Life Sci.        ISSN (O): 2581-8740 | ISSN (P): 2581-8732 

Basanna and Rajanand, 2021 

         DOI: 10.21276/SSR-IIJLS.2021.7.6.4                                                                                                       
 

Copyright © 2015–2021| SSR-IIJLS by Society for Scientific Research under a CC BY-NC 4.0 International License   Volume 07 |   Issue 06 |   Page 2924 

 

Table 1: Nesting sites of Stingless bee, Tetragonula nr. pagdeni in Bengaluru 
 

Nesting places Number of 
colonies observed 

Height from the 
ground (mm) 

Entrance tube dimensions 

Width (mm) Length (mm) 

Stone wall 20 1537.70±205.60 7.75±0.53 20.85±3.33 

Metal material 5 1446.00±228.07 4.00±0.73 5.60±3.65 

Cement wall 1 7500.00 6.00 5.00 

PVC pipe 1 2700.00 6.00 12.00 

Tree cavity 1 690.00 9.00 23.00 

 

 
Fig. 2: Nesting elevation of Tetragonula nr. pagdeni colonies at different nesting sites 

 

According to the graph (Nesting sites vs Height from the 

ground level in millimeters), the highest nesting elevation 

from the ground was recorded in the colony found in the 

cement wall (7500 mm), followed by that of the PVC 

pipes (2700 mm). The least nesting elevation from the 

ground was recorded in that of the tree cavities (690 

mm). 
 

Nests in stone wall foraging activity of Tetragonula nr. 

Pagdeni- Study of foraging behaviour of stingless bee T 

nr. pagdeni was conducted during summer from March 

to May at GKVK, Bengaluru and Government Science 

College, Bengaluru to compare their activity at these 

different areas being the central aim. 

Table 2: Activity of outgoing foragers at GKVK. Bengaluru 
 

Months/ Hours 
Mean number of bees/ 5 minutes/ colony 

Mean 

700 900 1100 1300 1500 1700 

March 6.20 25.02 40.37 39.20 22.53 8.46 23.63 

April 5.48 13.10 34.80 27.75 20.85 8.90 18.48 

May 5.40 12.70 32.17 27.79 21.13 6.63 17.64 

Mean 5.70 16.94 35.78 31.58 21.50 7.99  

 

Observations were made on the activity of foragers from 

0700 hours to 1700 hours at GKVK, Bengaluru. The 

lowest number of outgoing bees was observed in the  

 

morning at 0700 hours with 5.70 bees per 5 mins and 

evening at 1700 hours with 7.99 bees per 5 mins. 
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The activity was at its peak at 1100 hrs with 35.78 bees 

per 5 mins. While examining the foraging activity month 

by month, the highest activity was seen in March with 

23.63 bees per 5 mins, which declined to 18.48 bees per 

5 mins during April which further declined to 17.64 bees 

per 5 mins during May. 
 

Table 3: Activity of Incoming foragers without pollen load at GKVK, Bengaluru 
 

Months/ Hours 
Mean number of bees/ 5 minutes/ colony 

Mean 
700 900 1100 1300 1500 1700 

March 5.20 21.65 37.90 28.75 22.90 6.90 20.55 

April 3.40 10.93 24.90 17.78 16.95 9.07 13.84 

May 2.19 5.82 13.17 16.18 17.04 9.43 10.64 

Mean 3.59 12.80 25.32 20.90 18.96 8.46  

 

The activity of foragers was observed from 0700 hours to 

1700 hours at GKVK, Bengaluru. The number of bees 

without pollen load was the lowest (3.59 bees per 5 

mins) at 0700 hours. The significant heightened activity 

was recorded at 1100 hours (25.32 bees per 5 mins). 

However, at 1700 hours, the activity decreased to the 

level of 8.46 bees per 5 mins. When foraging activity was 

reviewed every month, higher activity was noticed in 

March with 20.55 bees per 5 mins and a gradual decline 

in May with the lowest number of bees without pollen 

load (10.64 bees per 5 mins).  

 

Table 4: Activity of Incoming foragers with pollen load at GKVK, Bengaluru 
 

Months/ Hours 

Mean number of bees/ 5 minutes/ colony 

Mean 
700 900 1100 1300 1500 1700 

March 2.82 5.10 11.80 11.17 5.30 2.37 6.43 

April 1.82 4.72 10.70 10.31 4.48 2.47 5.75 

May 1.52 4.76 9.05 9.01 4.12 2.19 5.11 

Mean 2.05 4.86 10.51 10.16 4.63 2.34  

 

Observations were made on the activity of foragers from 

700 hours to 1700 hours at GKVK, Bengaluru (Table 4). 

The least number of bees with pollen (2.05 bees per 5 

mins) was noticed at 0700 hours. The activity gradually 

increased, peaking at 10.51 bees per 5 minutes at 1100 

hours. Subsequently, the foragers gradually decreased to 

2.34 bees per 5mins at 1700 hours by the end of the day. 

When the activity of foragers was pooled month by 

month, maximum activity was recorded in March (6.43 

bees per 5 mins) which reached a minimum of 5.75 to 

5.11 bees per 5 mins from April to May. 
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Fig. 5: Foraging activity of T nr. pagdeni during the months of summer at different intervals of time at GKVK, Bengaluru 
 

Table 5: Activity of Outgoing foragers at Government Science College, Bangalore 
 

Months/ Hours 

Mean number of bees/ 5 minutes/ colony 

Mean 
700 900 1100 1300 1500 1700 

March 6.55 29.25 43.17 40.62 24.25 9.02 25.48 

April 6.10 13.44 35.82 28.75 21.93 9.18 19.20 

May 5.97 13.23 33.16 28.76 21.70 7.30 18.35 

Mean 6.21 18.64 37.38 32.71 22.63 8.50  

 

The activity of foragers was recorded at Government 

Science College, Bengaluru, from 0700 hours to 1700 

hours. The number of bees leaving their respective nests 

was the lowest in the morning at 0700 hours with 6.21 

bees per 5 mins and in the evening at 1700 hours with 

8.50 bees per 5 mins. 

The highest activity was observed at 1100 hours (37.38 

bees per 5 mins). When the activity of foragers was 

analyzed month-wise, the highest activity was recorded 

in March with 25.48 bees per 5mins, which reduced to 

19.20 bees per 5 mins in April which further reduced to 

18.35 bees per 5mins in May. 

 

Table 6: Activity of Incoming foragers without pollen load at Government Science College, Bengaluru 
 

Months/ Hours Mean number of bees/ 5 minutes/ colony Mean 

 0700 0900 1100 1300 1500 1700  

March 5.85 22.36 39.85 29.49 24.08 7.05 21.45 

April 4.07 11.78 26.19 19.17 17.20 9.60 14.67 

May 2.75 6.15 13.68 16.56 17.88 9.83 11.14 

Mean 4.22 13.43 26.57 21.74 19.72 8.83  

 

The following are the observations made on the activity 

of foragers at Government Science College, Bengaluru 

from 0700 to 1700 hours. The least number of incoming  

 

bees without pollen load (4.22 bees per 5 mins) was 

recorded at 0700 hrs. A markedly increased activity of 

26.57 bees per 5 mins was recorded at 1100 hrs. 
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Nevertheless, the activity reduced significantly to the 

level of 8.83 bees per 5 mins at 1700 hours. When the 

activity of foragers was studied month-wise, the activity 

was at its peak in March with 21.45 bees/ 5 mins, which 

gradually decreased to 11.14 bees per 5 mins during 

May.
 

Table 7: Activity of Incoming foragers with pollen load at Government Science College, Bengaluru 
 

Months/ Hours 
Mean number of bees/ 5 minutes/ colony 

Mean 0700 0900 1100 1300 1500 1700 

March 2.83 5.77 13.33 13.19 6.35 3.45 7.48 

April 2.25 5.37 11.10 10.68 4.70 2.45 6.09 

May 1.58 4.97 9.30 9.24 4.98 2.61 5.45 

Mean 2.22 5.37 11.24 11.04 5.34 2.83  

 

The activity of foragers returning to their respective 

nests with pollen load was recorded from 0700 hours to 

1700 hours at Government Science College, Bengaluru 

(Table 7). The least number of bees with pollen was 

recorded (2.22 bees per 5 mins) at 0700 hrs. The activity 

was highest at 1100 hours with 11.24 bees per 5 mins. 

However, there was a steep decline in the activity at 

1700 hours (2.83 bees per 5 mins).  

While examining the activity of foragers month by 

month, it was found that extreme activity was noticed 

during March (7.48 bees per 5 mins) and the lowest 

activity (5.45 bees per 5 mins) was recorded during May.
 

 

Fig. 6: Foraging activity of T. nr. pagdeni during the months of summer at different intervals of time at Government 

Science College, Bengaluru

 

DISCUSSION  

There can be seen a slight increase in the foraging 

activity of the bees at Government Science College, 

Bengaluru compared to that of GKVK, Bengaluru. Hence, 

foraging activity of T nr. pagdeni at Government Science 

College, Bengaluru is comparatively higher than that of 

GKVK, Bengaluru. The graph 5 is a plot of number                       

of foragers (X-axis) against the mean of the types of  

 

foragers at different months of summer (Y-axis) 

irrespective of the time of foraging. 

Unlike Apis dorsata and Apis florea that construct their 

nests in open places [17], stingless bees prefer closed 

structures [18] to construct their nests. The nests of T. nr. 

Pagdeni were found in the cavities of hollow trees, mud 

walls, cement walls, stone walls, crevices of metal doors 

and electrical metal pipes in the three areas studied in 
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Bengaluru. Similar observations were reported by 

Gajanan et al. [19]; Danaraddi et al. [20] and Vijayakumar et 

al.  [21]. 

While reporting on the stingless bees of Bhutan, Nidup 

mentioned that T. gressit do not make any nest entrance 

like L. arcifera; however, it coats the nest tunnel with 

yellowish substances (likely resin or resin mixed with 

wax) [22]. The mean length, mean width of the entrance 

tube of nests found in stone walls and tree cavities 

measured 20.85 mm, 7.75 mm and 23.00 mm, 9.00 mm 

respectively (Table 1). Thangjam et al. [23] reported 

similar findings in 2005. At Bankura, the tree nested 

colonies had a mean entrance tube length of 3.5 mm 

ranging from 3-4 mm and the width of the entrance 

tube. Each species prefers to build entrance tubes of 

differing lengths which may depend on the type of 

nesting site. In Sulawesi (Indonesia), high variations in 

the type of entrance opening (irregular, round, oval, 

ellipse, and triangle) and three different brood cells 

arrangements (semi-cluster, cluster, and semi-comb) for 

Tetragonula sapiens has been reported. In addition, the 

nest structure of the endemic stingless bee W. incisa, 

which had a slit longitudinal entrance with lamellate 

pillar structures in a 2 m cavity of a tree trunk. 

Many different types of plant resources are searched to 

meet the required food resources for a variety of 

functions to be executed. The pollen supplies protein to 

the larvae stingless bees differ somewhat from honey 

bees in those non-floral resources (e.g. resinous 

materials, fruit juice and carrion also account for a 

significant proportion of foraging trips [24]. Significant 

variations were observed in the foraging behavior of T 

nr. pagdeni during different times of the day and the 

dynamics of activity were similar in the two study areas 

selected (Table 2 to 7). The lowest activity of the 

foragers was observed during the beginning of the day 

(700 hours), which gradually rose to attain a peak at 

1100 and 1300 hours following which a significant drop 

in the activity was noticed at 1700 hours (Graph 3 and 4). 

The exact reason for this behaviour cannot be 

elucidated. The queen loss changes behaviour and 

increases longevity in a stingless bee of a particular type 
[25]. 

The study was conducted in the months of summer. The 

highest activity of foragers leaving their nests and 

returning to their nests with and without pollen load was 

recorded in March. Two significant peaks of outgoing 

foragers at 1200 to 1300 hours and 1600 to 1700 

hours; and of pollen foragers at 1000 to 1100 hours 

and 1300 to 1400 hours were recorded respectively by 

Roopa [26] in Bengaluru. The difference in colony 

conditions, climatic factors and foraging sources can 

be the possible reasons for the variations found in the 

present study.  

Also, the foraging activity was found to be comparatively 

higher at Government Science College, Bengaluru than 

that found at GKVK, Bengaluru. This can be attributed 

predominantly to the occurrence of deforestation at a 

slower rate in GKVK, Bengaluru which can be the most 

possible reason for comparatively decreased foraging 

activity of these bees at GKVK, Bengaluru than 

Government Science College, Bengaluru. Also, at the 

Government Science College campus the range of 

foraging areas is less as the pollen and nectar sources 

are near the nesting site. This can be one of the causes 

for the increased foraging behaviour of these bees when 

compared to that of GKVK, Bengaluru. Some new insights 

were reported about foraging by stingless bees like 

drinking tear and sweat [27]. 
 

CONCLUSIONS 

T. nr. pagdeni nested in the walls of stones and cement, 

Metal door frames and lamp posts, PVC pipe and tree 

cavities at Bengaluru. The nest entrance plays a very 

important role towards nest characters. The nest 

entrance prevents airstreams but allows slow gas 

exchange. The nest entrance revealed that bees prefer 

nest opening of smaller size over the medium and larger 

opening. The stingless bee identification is now also 

done through the help of biotechnology- DNA barcoding. 

The ecologically sustainable, economically viable plants if 

potted, the stingless bees may try to populate in the 

diverse habitats even in the urban areas. 

In the future, meliponiculture can be planned in the 

cities by knowing the specific stingless bees abounding in 

that locality. This can give the added avenue for the 

income generations as the honey of the stingless bee is 

in great demand in the market.  
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