
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: satyanarayansatapathy40@gmail.com; 
 
Int. J. Environ. Clim. Change, vol. 13, no. 11, pp. 707-712, 2023 

 
 

International Journal of Environment and Climate Change 
 
Volume 13, Issue 11, Page 707-712, 2023; Article no.IJECC.107896 
ISSN: 2581-8627 
(Past name: British Journal of Environment & Climate Change, Past ISSN: 2231–4784)  

 

 

 

Studies on Foraging Behaviour of 
Honeybees on Flowers of Rapeseed 

Crop 
 

Nishismita Parida a, Braja Kishore Sahoo a,  
Satya Narayan Satapathy a*, Swoyam Singh a,  

Subhashree Subhasmita Paikaray a and Amrit Mohapatra a 
 

a Department of Entomology, Faculty of Agricultural Sciences, Siksha ‘O’ Anusandhan Deemed to be 
University, Bhubaneswar, Odisha, India. 

 
Authors’ contributions 

 
This work was carried out in collaboration among all authors. All authors read and approved the final 

manuscript. 
 

Article Information 
 

DOI: 10.9734/IJECC/2023/v13i113216 
 

Open Peer Review History: 
This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,  

peer review comments, different versions of the manuscript, comments of the editors, etc are available here: 
https://www.sdiarticle5.com/review-history/107896 

 
 

Received: 07/08/2023 
Accepted: 10/10/2023 
Published: 12/10/2023 

 
 

ABSTRACT 
 

This paper represents foraging behaviour of honeybees on the flowers of rapeseed crop; Apis 
cerana indica started foraging at 07.10hr and ceased their foraging activity at 17.25hr. Thus, the 
duration of foraging activity was 10.15hr which was maximum foraging period, followed by A. florea 
(08.00hr to 05.00hr and 09.00hr) and A. dorsata (07.50hr to 03.00hr and 07.10hr) respectively. A. 
cerana indica spent maximum time of 6.57 ± 0.43 sec/flower followed by A. dorsata 6.55 ± 0.26 
sec/flower and and A. florea 4.4 ± 0.27 sec/flower. Maximum number of flowers visited by A. 
dorsata of 11.3 ± 2.3 flowers/ min then A. cerana indica of 9.7 ± 2.6 flowers/ min and A. florea of 6.3 
± 1.2 flowers/ min. 
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1. INTRODUCTION 
 
“Pollination is an essential process in maintaining 
a healthy and bio-diverse ecosystem. Pollination 
not only improves the yield of the crop, but it also 
contributes to uniform and early pod setting” [1]. 
“It increases the yields in the number of pods, 
seed per pod, seed weights per plant” [2]. “Insect 
pollination is the most economic and important to 
increase the yield of crops” [3,4]. “Various insect 
groups play an important role in pollination of 
different agricultural, horticultural and medicinal 
herbs crops. It belongs to the orders 
hymenoptera, diptera, coleoptera, lepidoptera, 
thysanoptera, hemiptera and neuroptera” [5-8]. 
“Bees are best pollinator because of suitable 
body size, hairiness, thoroughness, 
steadfastness, floral constancy and its 
populations” [9]. 
 
Honeybees have also been documented as the 
most frequent visitors of rapeseed flowers [10]. 
“They visit rapeseed flowers for collection of both 
pollen and nectar which results into florets cross 
pollination” [11,12]. The act of gathering pollen 
and nectar from bee flora is known as foraging 
behavior for the production of honey. 
 
Earlier few works has been reported to be done 
on the foraging behaviour of honey bee and its 
role in pollination of rapeseed in different places 
by some research workers [13-17]. “But it has 
become increasingly clear that the pollination 
needs of a crop species vary greatly with locality 
concerned where it is grown” [17]. It is therefore, 
necessary to study the foraging behaviour of 
honey bees under the agro climatic conditions 
and also the role of honey bee in the quantity 
and quality of rapeseed production. 
 

2. MATERIALS AND METHODS 
 
The field experiment was conducted at Binjagiri 
Agriculture Research Station, Chhatabara, 
Bhubaneswar, IAS, SOADU during Rabi 2022-23 
on rapeseed was Sushree. The experiment was 
laid out in RBD with 4 treatments (viz., T1- OP 
with spray application of honey 5% solution, T2- 
OP with spray application of sugar 10% solution, 
T3- OP with spray application of jaggery 10% 
solution and T4- OP without spray) and 5 
replications. Observations on frequent visit of 
insect pollinators and honey bees to the 
rapeseed flowers were recorded daily on per 
square meter area of open pollinated (without 
spray) plot for 5 min at 09.00, 11.00, 13.00, 
15.00hr during peak flowering period. 

Observations on the foraging behaviours of the 
bees were made on control plot without any 
spray with a stop watch on the daily time of 
initiation and cessation of foraging, total duration 
of foraging activity, peak foraging hours, number 
of flowers visited per minute by one bee, time 
spent on flowers at different hours of the day. 
 
The foraging speed of honey bees was recorded 
in terms of time spent in second on a single 
flower by the insect forager collecting either 
nectar or pollen on the flowers of rapeseed crop 
at two hourly intervals starting from 9.00AM to 
3.00PM during peak blooming period 
consecutively for 5 days from open pollinated 
plot. Foraging rate was assessed on the basis of 
number of flowers visited by an individual forager 
per minute of time at two hourly intervals starting 
from 9.00AM to 3.00PM during peak blooming 
period for 5 days from open pollinated plot. 
Pollen foragers were recognized by observing 
pollen load situated on hind leg baskets. For 
recording nectar foragers when bees protruded 
their proboscis for collecting nectar at the base of 
ovary, such bees were recognized as nectar 
forager. The pollen and nectar foraging time was 
noted for various bee species. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Foraging Time of Honeybees 
 
Foraging time (time spent in seconds on a single 
flower by the insect forager collecting either 
nectar or pollen) of different bee species on B. 
nigra flowers was recorded during peak blooming 
period at different day hours and presented in 
Table 1 and Fig. 1. On an average, maximum 
foraging time was observed by A. cerana indica 
(6.57 ± 0.43 sec/flower), A. dorsata (6.55 ± 0.26 
sec/flower) and A. florea (4.4 ± 0.27 sec/flower). 
However, the time spent on a single flower was 
higher for A. cerana indica (7.04 s), A. florea 
(4.80 s) at 11.00 am and by A. dorsata (6.84 s) at 
9.00 am of the day hours. 
 
In an earlier study carried out by Kumar et al. 
[18] revealed that A. mellifera exhibited higher 
foraging speed than solitary bees on mustard 
flower. More recently, Kunjwal et al. (2014) 
reported that A cerana indica spent more of 3.10 
s in Kranti variety than A. mellifera (2.23 s) and A 
dorsata (3.03 s) in EC399313 variety. According 
to them A. mellifera showed maximum foraging 
speed which was more or less similar at 12.00 
pm and 2.00 pm, 2.25 s and 2.24 s respectively 
while A. cerana at 4.00 pm (0.74 s). For A 
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dorsata it was observed highest at 2.00 pm (1.05 
s) whereas T laeviceps had a maximum foraging 
speed of 9.88s at 12.00 pm. 
 

3.2 Foraging Rate of Honeybees 
 
The foraging rate (number of flowers visited by 
an individual forager per minute of time) of 
different bee species on B. nigra flowers was 
recorded during peak blooming period at different 
day hours (Table 2, Fig. 2). On an average 
foraging rate of different bee species observed in 
the present study was highest with 11.3 ± 2.3 
flowers/ min by A. dorsata, 9.7 ± 2.6 flowers/ min 
by A. cerana indica and 6.3 ± 1.2 flowers/ min by 
A. florea. 
 
Considering the number of flowers visited per 
minute by honeybee species at different day 
hours, A. dorsata and A. florea covered 
maximum flowers of 12.9 – 13.5/min and 6.3 – 
8.1/min respectively during 9.00 to 11.00 am. 
Whereas A. cerana indica was found to visit 
more number of flowers per minute (11.5 – 12.5) 
during 11.00 am to 1.00 pm.  It was                       
observed that during the peak activity of A. 
dorsata there was a transient decrease in A. c. 
indica activity. This is due to the asymmetric 

interspecific competition, which could cause A. 
cerana indica to move its peak activity later 
(11:00 am-1:00 pm) than A.dorsata (9.00 -11.00 
am). 
 
Abrol and Kapil [19] reported that “the foraging 
rates of various bee species differed substantially 
in different oilseed crops in Hisar, India. In 
various cruciferous crops, A. florea visited 4.2 to 
8.5 flowers per minute and 10.2 in sunflowers, 
whereas A. dorsata visited 4.9 to 13.5 flowers 
per minute in cruciferous crops”. Rana et al. [20] 
observed “higher foraging activity at 12.00 hr of 
both A. mellifera and A cerana indica than at 
09.00 hr. However, in both the species, there 
were no significant differences in the population 
of bees between 12.00 and 15.00 hr”. Kunjwal et 
al. [21] revealed that “the overall mean of 
foraging rate of insect pollinators observed in the 
study was highest with 11.48 flowers/min by A. 
mellifera, 2.09 flowers/min by A. cerana indica, 
4.03 flowers/min by A. dorsata and 1.93 
flowers/min by T. laeviceps at 12.00 pm”. 
However, in our observations higher number of 
bees of A. dorsata was observed than A. cerana 
indica followed by A. florea. A mellifera was 
completely absent in our investigation in rape 
seed crop. 

 
Table 1. Foraging time of honeybee species on flowers of the rapeseed crop during peak 

blooming period 
 

Honeybee 
pollinators 

Time spent in second/flower/honeybee* Mean ± SD 

9:00 AM 11:00 AM 1:00 PM 3:00 PM 

A. cerana 6.80 7.04 6.36 6.08 6.57 ± 0.43 
A. dorsata 6.84 6.68 6.44 6.24 6.55 ± 0.26 
A. florea 4.36 4.80 4.28 4.16 4.4 ± 0.27 
A. mellifera 00 00 00 00 00 

*Mean data of 5 days observations at 5 locations 
 

 
  

Fig. 1. Foraging speed of honeybees on flowers of rapeseed crop at different day hours 
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Table 2. Foraging rate of honeybee species on flowers of rapeseed crop during the peak 
blooming period 

 

Honeybee 
pollinators 

Number of flowers visited/min/honeybee* Mean ± SD 

9:00 AM 11:00 AM 1:00 PM 3:00 PM 

A. cerana 7.8 11.5  12.5 7.1 9.7 ± 2.6 
A. dorsata 12.9 13.5     10.4 8.7 11.3 ± 2.3 
A. florea 6.3 8.1 5.7 5.4 6.3 ± 1.2 
A. mellifera 00 00 00 00 00 

*Mean data of 5 days observations at 5 locations 

 

 
 

Fig. 2. Foraging rate of honeybees on flowers of rapeseed crop at different day hours 
 

Table 3. Foraging period and peak period activity (Commencement and Cessation) of 
honeybee species on flowers of rapeseed crop 

 

Honeybee 
pollinators 

Period of activity Duration 
(hrs.) 

Peak activity Weather 
Parameters Commencement 

(AM) 
Cessation 
(PM) 

A. cerana 7.10 5.25  10.15 11.00 AM –  
1.00 PM 

Temp.°C - 
21.38 
                                 
RH (%) - 
76.73 

A. dorsata 7.50 3.00 7.10  9.00 AM –  
11.00 AM 

A. florea 8.00 5.00 9.00 9.00 AM –  
11.00 AM 

A. mellifera  ----- -----  -----  -----  
*Mean data of 5 days observations at 5 locations 

 

3.3 Foraging Period of Honeybees 
 
The data regarding the commencement and 
cessation of foraging time of honeybee species is 
presented in Table 3. The foraging period of A. 
cerana indica, A. dorsata and A. florea was 10.15 
hrs, 7.10 hrs and 9.00 hrs respectively with peak 
activity during 11.00 am to 1.00 pm for A. cerana 
indica and 9.00-11.00am for A. dorsata and A. 
florea. In addition, A. cerana indica began its 
diurnal activity earlier (07:10 h) and ended later 

(5.25 pm i.e., 17:25 h) than A. dorsata (07:50h 
and 3:00 pm (15.h), respectively). Their period of 
activity was influenced by weather parameters 
like temp of 21.38°C and relative humidity of 
76.73% during growth period, as evidenced by 
earlier findings of Mahfouz et al. [22], Roy et al. 
[23] and Osman et al. [24]. 
 

4. CONCLUSION 
 

On an average, maximum foraging speed was 
observed by A. cerana indica (6.57 ± 0.43 
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sec/flower) followed by A. dorsata (6.55 ± 0.26 
sec/flower) and A. florea (4.4 ± 0.27 sec/flower). 
However, the time spent on a single flower was 
higher for A. cerana indica (7.04 s), A. florea 
(4.80 s) at 11.00 am and by A. dorsata (6.84 s) at 
9.00 am of the day hours. 
 
The foraging rate was highest with 11.3 ± 2.3 
flowers/ min by A. dorsata, 9.7 ± 2.6 flowers/ min 
by A. cerana indica and 6.3 ± 1.2 flowers/                   
min by A. florea. Considering the number of 
flowers visited/ min by honeybee species at 
different day hours, A. dorsata and A. florea 
covered maximum flowers of 12.9 – 13.5/min and 
6.3 – 8.1/min respectively during 9.00 to 11.00 
am. Whereas A. cerana indica was found to visit 
more number of flowers per minute (11.5 – 12.5) 
during 11.00 am to 1.00 pm.  It was observed 
that during the peak activity of A.                            
dorsata there was a transient decrease in A. 
cerana indica activity. This is due to asymmetric 
interspecific competition, which could cause A. 
cerana indica to move its peak activity later 
(11:00am-1:00 pm) than A. dorsata (9.00 -
11.00am). 
 
The foraging period of A. cerana indica, A. 
dorsata and A. florea was 10.15 hrs, 7.10 hrs 
and 9.00 hrs respectively with peak activity 
during 11.00 am to 1.00 pm for A. cerana indica, 
9.00-11.00am for A. dorsata and A. florea. In 
addition, A. cerana indica began its diurnal 
activity earlier (07:10 h) and ended later (5.25 pm 
i.e., 17:25 h) than A. dorsata (07:50h and 3:00 
pm (15.h). Their period of activity was influenced 
by weather parameters like temp of 21.38°C and 
relative humidity of 76.73%. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Abrol DP. Foraging behaviour of Apis 

mellifera L. And Apis cerana F. as 
determined by the energetics of nectar 
production in different cultivars of Brassica 
campestris var toria. Journal of Apicultural 
Science. 2007;51:19–23. 

2. Atmowidi T, Buchori D, Manuwoto S, 
Suryobroto B and Hidayat P. Diversity of 
Pollinator Insects in Relation to Seed Set 
of Mustard (Brassica rapa L: Cruciferae). 
Hayati Journal of Bioscience. 2007;14(4): 
155-161. 

3. Tara JS, Sharma P. Role of honeybees and 
other insects in enhancing the yield of 
Brassica campestris var. sarson. Halteres. 
2010;1(2):35–37. 

4. Sushi SN, Stanley J, Hedau NK and Bhatt 
JC. Enhancing seed production of three 
Brassica vegetables by honey bee 
pollination in north-western Himalayas of 
India. Universal Journal Agricultural 
Research. 2013;1(3):49–53. 

5. Free JB. Insect pollination of crops, 2nd 
ed.Academic Press, London. 1993;684. 

6. Kearns CA, Inouye DW and Waser NM. 
Endangered mutualism: The conservation 
of plant pollinator interactions. Ann. Rev. of 
Ecol. Syst. 1998;29:83-112. 

7. Mitra B, Parui P. New record of 
entomofauna from Thar desert. Institute of. 
Environment. 2002;8:115-116. 

8. Mitra B, Banerjee D, Mukherjee M, 
Bhattacharya K and Parui P. Flower visiting 
flies (Diptera: Insecta) of Kolkata and 
Surroundings, (Pictorial handbook). India: 
Zoological Survey of India (ZSI), Kolkata 
India; 2008.  

9. Stewart AV. Review of Brassica species, 
crosspollination and implications for pure 
seed production in New Zealand. 
Agronomy New Zealand. 2002;32:63–81. 

10. Free JB, Nuttall PM. The pollination of oil 
seed rape (Brassica rape) and the 
behavior of bees on the crop. Journal of 
Agricultural Science. 1968;71:91–94. 

11. Williams IH. The dependence of crop 
production within the European Union on 
Pollination by honey bees. Agricultural 
Zoology Reviews. 1994;6:229-257. 

12. Sharma HK, Gupta JK and Thakur JR. 
Effect of bee pollination and pollinizer 
Proportion on apple productivity. Acta 
Horticulturae. 2004;662:451-454.  

13. Eisikowitch D. Some aspects of pollination 
of oil-seed rape (Brassica napus L.). 
Journal of Agricultural Science, 
Cambridge. 1981;96:321–326. 

14. Langridge DF, Goodman RD. Honeybee 
pollination of oilseed rape cultivar Midas. 
Aust. J Exp Agric. Anim. Hurb. 1982; 
22:124-126. 

15. Fries I, Stark. Measuring the importance of 
honey bees in rapeseed production. J. 
Apic. Res. 1983;22(4):272-276. 

16. Prasad D, Hameed SF, Singh R, Yazdani 
SS, Singh B. Effect of bee pollination on 
the quantity and quality of rai crops 
(Brassica juncea). Indian Bee J. 1989; 
5(2):45- 47. 



 
 
 
 

Parida et al.; Int. J. Environ. Clim. Change, vol. 13, no. 11, pp. 707-712, 2023; Article no.IJECC.107896 
 
 

 
712 

 

17. Free JB. Insect pollination of crops 
Academic Press, Inc. (London) Ltd. U.K. 
1970;544. 

18. Kumar J, Rao VK, Gupta JK. Pollination 
efficiency of bees visiting blossoms of 
Brassica campestris L. var toria in mid-hills 
of Himachal Pradesh, India. Indian Bee J. 
1994;56:202-206. 

19. Abrol DP, Kapil RP. Insect pollinators of 
some oilseed crops, J. Insect Sci. 
1996;9(2):172-174. 

20. Rana VK, Desh R and Kaushik R. 
Comparative foraging activity of Apis 
mellifera L. and Apis cerana indica F. on 
rapeseed bloom, J. Entomol. Res. 1997; 
21(1):59-64. 

21. Kunjwal N, Kumar Y and Khan MS. Flower 
visiting insect pollinators of brown Mustard 
Brassica juncea L. Czen and cross and 
their foraging behavior under caged and 

open pollination. Africian Journal of 
Agricultural Research. 2014;9(16):1278-
1286. 

22. Mahfouz H, Kamel S, Belal A and Said M. 
Pollinators visiting sesame (Sesamum 
indicum L.) seed crop with reference to 
foraging activity of some bee species, 
Cercetari Agronomice in Moldova. 2012;45 
(2):49-55. 

23. Roy S, Gayen AK, Mitra B, Duttagupta A. 
Diversity, foraging activities of the insect 
visitors of Mustard (Brassica juncea 
Linnaeus) and their role in pollination in 
West Bengal, The Journal of Zoology 
Studies. 2014;1(2):07-12.  

24. Osman MAM, Shebl MA, Abdelaziz RS 
and Mahmoud KM. Foraging Activities of 
Bee Species and Pollination Efficiency on 
Seed Production of Mustard (Brassica 
juncea L.) at Ismailia Governorate; 2016. 

 

© 2023 Parida et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/107896 

http://creativecommons.org/licenses/by/2.0

