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Abstract:  An experiment was conducted to know the foraging behavior of different honeybee species in rapeseed flower 

under natural conditions in Chitwan, Nepal during 2012-2013. This experiment shows that higher numbers of flowers were 

visited by Apis cerana F. as compared to Apis mellifera L. and Apis dorsata F. under natural condition at the same time of 

the day. Apis cerana F. visited 16.5 and 26.0 flowers and Apis mellifera L. visited 12.33 and 21.67 flowers, whereas Apis 

dorsata F. visited 9.33 and 15.83 flowers at 10:00 am and 2:00 pm of the day respectively. The peak foraging hours for all 

three bee species were recorded around 12:00 noon to 14:00 pm. Similarly, number per meter square of all three bee 

species were recorded more at 2:00 pm and least at 10:00 am. Among the three species of honeybees, Apis mellifera L. 

were recorded more number per meter square at 2:00 pm and 12:00 pm where as Apis cerana F. were recorded more at 

10:00 am and 4:00 pm. It shows that Apis cerana F. visited higher number of flowers and was more efficient pollinator as 

compared to Apis mellifera L. and Apis dorsata F. 
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1. Introduction 

 Nepal is small mountainous country with 

geographical and ecological variation containing rich 

biodiversity. It contains suitable climatic condition for 

beekeeping with availability of bee flora throughout the year. 

It is reported that three important honeybee species, little 

honeybee (Apis florea F.), rock bee (Apis dorsata F.) and 

Asian bee (Apis cerana F.) were commonly found in Nepal 

[1] and largest honeybee (Apis laboriosa F.) is also found in 

the mountain region of Nepal whereas European bee (Apis 

mellifera L.) was introduced in Nepal in 1994 [2]. They are 

naturally important pollinators of plants throughout their 

natural range. The main significance of honeybees and 

beekeeping is pollination, whereas the hive products are 

secondary value [3]. Scientific evidence confirms that bee 

pollination also improves the yield and quality of crops, such 

as fruits, vegetable seeds, spices, oilseeds and forage crops 

[4]. For better pollination and productivity of crops, the 

proper methods of utilizing pollinators are important, which 

are specific for honeybees, other bees and other insects [5]. 

The foraging efficiency of honeybees is directly 

effect to the crop production and productivity and it is 

depends on the availability of bee forage, conditions of the 

colony and foraging range of worker bees. Hence, the 

knowledge on bee behaviour and foraging activity and their 

interactions with different plant species are pre-requisite to 

frame on strategy for effective crop pollination and bee hive 

productions for different agro-ecological regions. Similarly, 

the number of bees per meter square in field gives the density 

of honeybee and availability of pollinators. Therefore, this 

study attempts to compare foraging activities of the different 

species of honeybees (Apis cerana F., Apis mellifera L., and 

Apis dorsata F.) in rapeseed under natural condition of 

subtropical climate in inner terai, Chitwan, Nepal.  

2. Material and Method 
An experiment was conducted at Jutpani VDC, 

Chitwan district Nepal during October 2012 to February 

2013 to know the foraging behaviour of different honeybee 

species under natural condition. The 3 m x 5 m (15 m
2
) size 

of plots were formed and separated by 0.5m distance between 

plots and 1m between replications. Rapeseed variety Pragati 

was sown on 03 November 2012 with all the agronomical 

practices followed. The seeds were sown at 3-4 cm depth of 

soil @ 6 kg / ha in well prepared field maintaining 20 cm x 5 

cm spacing between row to row and plant to plant, 

respectively. Flower number visited per minute and number 

of bees in per meters area per minute of Apis cerana F., Apis 

mellifera L. and Apis dorsata F. under natural condition were 

recorded. These records were taken four times at 10:00 am, 

12:00 noon, 2:00 pm and 4:00 pm of the day at different 

rapeseed flowering stages. Comparative analysis was 

performed on foraging activities of the honeybee species 

using MSTAT software package.  

3. Result and Discussion 
Figure 1 and Table 1 clearly shows that higher 

number of flowers were visited by Apis cerana F. as 

compared to Apis mellifera L. and Apis dorsata F. on 
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rapeseed flower under natural condition at the same time of 

the day. Apis cerana F. visited 16.5, 26.0, 17.83 flowers and 

Apis mellifera L. visited 12.33, 21.67, 14.83 flowers, 

whereas Apis dorsata F. visited 9.33, 15.83, 11.5 flowers at 

10:00 am, 2:00 pm and 4:00 pm of the day, respectively. It 

shows that Apis cerana F. visited higher number of flowers 

as compare to other two species of honeybee and it is more 

efficient pollinators in natural condition. Similar result was 

also presented on rapeseed as Apis cerana F. visited 18.0, 

19.8 and 14.2 flowers, and Apis mellifera L. visited 14.2, 

15.4 and 14.5 flower at 9:00, 12:00 and 15:00, respectively 

[6]. In another experiments, it was reported that Apis cerana 

F. foraged higher number of broccoli flowers as 12.11 

flowers per minute as compared to Apis mellifera L. as 10.89 

flowers per minute under natural conditions [7]. 

Similarly, the peak foraging hours for all three bee species 

were recorded around 12:00 noon to 14:00 pm. the highest 

numbers of flowers were visited at 2:00 pm followed by 

12:00 noon and 4:00 pm while the least numbers were visited 

at 10:00 am by all three species. Similar result was presented 

by an experiment as peak foraging behavior for Apis cerana 

F. was recorded between 11:00 to 13:00 hrs and then steady 

decline which abruptly decreased between 17:00 to 18:00 hrs 

where as in the case of Apis mellifera L. the increase was 

steady and reached its peak between 13:00 hrs to 15:00 hrs 

[8].  

Table 1. Comparative foraging behavior of Apis cerana F., 

Apis mellifera L. and Apis dorsata F. on 

rapeseed under natural condition in Jutpani VDC 

Chitwan, 2012/013* 

Parameter Apis 

cerana 

Apis 

mellifera 

Apis 

dorsata 

Flower 

visited per 

minute 

10:00 

am 

16.5b 12.33c 9.333c 

12:00 

noon 

21.67ab 19.33ab 13.33ab 

2:00 

pm 

26.00a 21.67a 15.83a 

4:00 

pm 

17.83b 14.83bc 11.5bc 

* Means followed by the same letter in each column are not 

significantly different by DMRT at < 0.05 percent level. 

Similarly, Figure 2 and Table 2 shows under natural 

condition, more number per meter square of all three bee 

species were recorded at 2:00 pm and least at 10:00 am. The 

more Apis mellifera L. per meter were observed at 2:00 pm 

(6.333 bees) and least at 10:00 am (1.667 bees). Similarly, 

Apis cerana F. were recorded more at 2:00 pm (4.167 bees) 

and the least numbers at 10:00 am (1.833 bees). The number 

of Apis dorsata F. per meter square was not significantly 

different at different time of the day but the result was as 

similar with other two species more numbers were recorded 

at 2: 00 pm and least at 10:00 am. Similar result were 

presented as more number of bees recorded at 12:00 noon as 

compared to 9:00 am and 15:00 pm as 9.0, 8.1 and 6.3 and 

13.5 number of bees visited per m
2
/ 5 min [6]. Higher 

number of Apis mellifera L. colonies kept by farmers resulted 

in higher number of Apis mellifera L. number per meter 

square whereas destruction of suitable hibernating places, 

unavailability of pollen and nectar source, more human 

intervention and miss use and over use of chemical pesticide 

resulted decrease population of honeybee in nature. It is 

reported that low pollinator abundance and diversity have 

started appearing in different area of world [9]. It was 

reported that after the heavy use of chemical pesticides and 

many colonies destroyed in Chitwan [10] [11].  

Among the three species of honeybees, Apis 

mellifera L. were recorded more number per meter square at 

2:00 pm and 12:00 pm where as Apis cerana F. were 

recorded more at 10:00 am and 4:00 pm. Whereas Apis 

dorsata F. were recorded least in all over the day hours as 

compare to A. cerana F. and A. mellifera L. This result clears 

that under slightly unfavorable environmental condition the 

activity of Apis mellifera L. is decreases whereas but Apis 

cerana F. does not. It shows that Apis cerana F. can forage 

flower even slightly unfavorable environmental condition. In 

a study it showed that the number of bees per m ranged 

between 4.0-12.0 and 2.6-10.2 in the case of Apis mellifera 

L. and Apis cerana F. respectively [12]. Similar result were 

reported as more number of Apis mellifera L. at noon and 

least at 9:00 am and 15:00 pm as compared to Apis cerana F. 

in Chitwan condition [6]. 

Table 2. Number per meter square of Apis cerana F., Apis 

mellifera L. and Apis dorsata F. on rapeseed under 

natural condition in Jutpani VDC, Chitwan 

2012/013* 

Parameter Apis 

cerana 

Apis 

mellifera 

Apis 

dorsata 

Number per 

meter 

square 

10:00 

am 

1.833b 1.667b 0.17 

12:00 

pm 

3.500ab 5.000a 0.50 

2:00 

pm 

4.167a 6.333a 1.0 

4:00 

pm 

2.000b 1.833b 0.67 

* Means followed by the same letter in each column are not 

significantly different by DMRT at < 0.05 percent level. 

 

 
 

Figure 1. Number of flowers visited per minute by Apis 

cerana F., Apis mellifera L. and Apis dorsata F. 

under natural condition in Jutpani VDC, Chitwan 

2012/013. 
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Figure 2. Number of Apis cerana F., Apis mellifera L. and 

Apis dorsata F. per meter square area at 

different times of the day under natural 

condition in Jutpani VDC, Chitwan 2012/013.  

 

4. Conclusion 
It is concluded that Apis cerana F. visited higher number of 

flower as compared to Apis mellifera L. and Apis dorsata F. 

in natural condition. The peak foraging hours for all three bee 

species were recorded around 12:00 noon to 14:00 pm. The 

population of Apis dorsata F. and Apis cerana F. is less as 

compare to Apis mellifera L. due to the disturbance of natural 

habitat. Hence, Apis cerana F. is efficient pollinators as 

compared to Apis mellifera L. and Apis dorsata F. and 

honeybee friendly cultivation practices for the conservation 

of honeybee on the natural habitat is recommended.  
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