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bees on Maize among it's correlation with weather 

parameters 
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Abstract 
Bees need pollen for their maintenance and development. Maize tassels (Zea mays L.) produce large 

amounts of pollen, which are visited by several bee species. This experiment was conducted in Raj 

Mohini Devi College of Agriculture and Research station, Ambikapur (Chhattisgarh) in 2020 with the 

objective to evaluate the factors affecting the foraging behavior of bees in maize. The frequency of 

visitations of bees to collect pollen was obtained by counting in the first five minutes each time, from 

8:00 am to 5:00 pm. We have found the prevalence of Italian honey bees (Apis mellifera) visiting the 

maize tassels preferably between 8:00 am and 5:00 pm exclusively for pollen collection. 
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Introduction 

The pollination services performed by native and managed bees are indispensable for the 

maintenance and functioning of ecosystems, reproduction of native plants and agricultural 

production. The demand for commercial crop pollination services has tripled in the last 50 

years and beekeeping is fundamental to guarantee these services and has a great importance in 

beekeeping production (Goulson et al., 2015) [4]. Despite the importance of bees, there has 

been intense reduction of these pollinators worldwide. Several factors, alone or combined, 

have been cited as causes of this phenomenon, especially the reduction of flower abundance 

and diversity, acute and/or chronic exposure to pesticides, increased incidence of parasites and 

diseases, introduction of exotic species and climate change (Potts et al., 2016) [19].  

Foraging behaviour is one of the distinctive behaviours of honey bees, Apis mellifera. This 

behaviour is the link between the honey bee colony and the ambient environment. It is known 

that the foraging activity of honey bees is initiated in early morning and finishes in the 

evening. In some studies, honey bee workers started foraging activity at 6.17 am (Joshi and 

Joshi 2010) [5] but this commencement time can be greatly impacted by the region. Under 

desert conditions, Alqarni (2006) [1] found that a higher number of foragers left the colonies at 

8 am than at 10 am. In general, the foraging activity fluctuates during the day from the 

morning until the evening. Reyes-Carrillo et al. (2007) [20] found high pollen collection in the 

early morning while low amounts of pollen were collected in the afternoon. Pernal and Currie 

(2010) [6] reported a higher foraging rate mean during the afternoon period (36.02 

foragers/min) than during the morning period (17.66 foragers/min). Yucel and Duman (2005) 
[24] found that honey bee workers visited onion flowers from 8.15 to 16.30 h and the peak 

foraging was between 11.00 to 12.00 h. Foragers have the ability to remember the time of the 

day at which the higher food resources are available as found with Sysirinchium palmifolium 

plants (Silva et al. 2013) [21] and such ability may correlate with foraging activity peaks. In 

general, the normal foraging interval at the same feeding site is less than 5 min (Yang et al. 

2008) [23] and bees spend different times per flower depending on the plant species. The time 

spent per flower was 6.92, 6.50 and 5.54 s for Chinese cabbage, broccoli and kohlrabi, 

respectively (Sushil et al. 2013) [22]. There are numerous factors that may impact foraging 

activity (e.g. onset and end time, foraging interval and peaks). 

 

 

http://www.entomoljournal.com/


Journal of Entomology and Zoology Studies http://www.entomoljournal.com 
 

~ 614 ~ 

Materials and Methods  

The study was undertaken at Raj Mohini Devi College of 

Agriculture and Research station, Ambikapur (Chhattisgarh) 

substation of Indira Gandhi Krishi Vishwavidyalaya, Raipur 

(Chhattisgarh) India during 2020. This station is situated at an 

attitude 230 8’33.7596”N and a longitude 830 10’44.0184”E. 

The foraging behavior of European honey bee, Apis mellifera 

Apis dorsata, Apis cerena indica, and Xylocopa sp were 

observed in maize crops during 4th May to 13 May 2020. The 

population of above honey bee sp. was recorded at everyday’s 

intervals per 5min/plant. 50 plants were randomly selected 

and count the number of honey bees visiting by visually 

observation starting from 8.00AM to 5.00PM with an hours 

intervals, its total population was recorded and at the end it 

was averaged and correlated with weather parameters. 

 

Results and Discussion 

The result depicted in Table 1 and Figure 1 that the 

population of various numbers of pollinators i.e. Apis dorsata, 

Apis cerena indica, Apis mellifera and Xylocopa sp. were 

recorded on Maize during 4th May to 13 May 2020. Among 

these pollinators of maize crops the European honey bee (Apis 

mellifera) was recorded maximum foraging activity during 

the study period and followed by Apis cerena indica, Apis 

dorsata and Xylocopa species. During this period the 

population of Apis mellifera was recorded lowest at 5.00 PM 

(8.43 bees/5min/plant) and maximum foraging activity at 1.00 

PM (23.86 bees /5min/plant). However maximum foraging 

activity of Indian bee (Apis cerena indica) were recorded at 

9.00 AM (14.71 bees/5min/plant) and lowest at 5.00 PM (7.14 

bees/5min/plant) while maximum foraging activity of Rock 

bee (Apis dorsata) were recorded at 8.00 AM (13.29 

bees/5min/plant) and lowest at 5.00 PM (3.29 

bees/5min/plant). The activity of Xylocopa sp. were recorded 

at 8.00AM to 5.00 PM where maximum foraging activity of 

Xylocopa were recorded at 9.00 AM (1.57 bees/5min/plant). 

These findings are in agreement with the earlier workers 

Dalio (2013 and 2015) [2, 3] recorded the foraging behaviour of 

honey bee, Apis mellifera on Parthenium and Trianthema, 

Painkra et al (2014) noticed the comparative foraging activity 

of honey bees on buckwheat crop. Fazal Said et al (2015) who 

recorded the foraging activity of Himalayan bee, Apis ceana 

on sunflower, Painkra (2016) [8] who observed the foraging 

activity of rock bee, Apis dorsata on lajwanti grass, Painkra 

and Shaw (2016) [9] recorded the foraging activity of honey 

bees on niger flowers. Kumar and Singh (2016) noticed the 

foraging activity of bees on coriander flowers and Manhare et 

al (2017) [10] observed the foraging activity of Indian 

honeybee on buckwheat. Painkra et al., (2014 & 2014) 

recorded the foraging behavior of honey bees on niger 

flowers. Painkra (2018, 2019) [11] observed the foraging 

activity of giant bee, Apis dorsata on Ageratum conyzoides 

and coriander flowers. Painkra and Kumaranag (2019) [14] 

who were recorded the foraging activity of stingless bee in 

sunflower and in broccoli flowers. 

Correlation coefficients (r) studies of the population of 

various numbers of pollinators recorded on maize with 

meteorological parameters at Ambikapur (Chhattisgarh) 

during 4th May to 13 May 2020.  

The result depicted in Table 2-5 that the population of various 

numbers of pollinators i.e. Apis dorsata, Apis cerena indica, 

Apis mellifera and Xylocopa sp. were recorded on Maize and 

correlated with meteorological parameters. 

a. The activity of the population of Apis mellifera showed 

positive non-significant correlation with maximum 

temperature (r = 0.215) and evening relative humidity (r 

= 0.186) whereas, non-significant but negatively 

correlated with minimum temperature, rainfall and 

morning relative humidity (r = -0.143, -0.426, -0.292, 

respectively). 

b. The activity of the population of Apis cerana indica 

showed positive non-significant correlation with 

maximum temperature (r = 0.557) and evening relative 

humidity (r = 0.224) whereas, non-significant but 

negatively correlated with minimum temperature, rainfall 

and morning relative humidity (r = -0.207, -0.413, -0.037, 

respectively). 

c. The activity of the population of Apis dorsata showed 

positive non-significant correlation with rainfall (r = 

0.353) and morning relative humidity (r = 0.326) 

whereas, non-significant but negatively correlated with 

minimum temperature, maximum temperature and 

evening relative humidity (r = -0.269, -0.191, -0.253, 

respectively). 

d. The activity of the population of Xylocopa sp showed 

positive non-significant correlation with minimum 

temperature(r = 0.389) and maximum temperature(r = 

0.106) whereas, non-significant but negatively correlated 

with rainfall, morning relative humidity and evening 

relative humidity (r = -0.059, -0.477, -0.490, 

respectively). 

 

Table 1: Population of various numbers of pollinators recorded on Maize during 4th May to 13 May 2020 
 

Time interval Apis dorsata Apis cerana indica Apis mellifera Xylocopa Mean 

8:00 AM 13.29 9.00 10.57 0.86 8.43 

9:00 AM 11.43 14.71 18.14 1.57 11.46 

10:00 AM 11.57 10.43 12.57 0.00 8.64 

11:00 AM 4.86 11.29 15.29 0.00 7.86 

12:00 PM 7.00 10.00 17.29 0.14 8.61 

1:00 PM 11.29 10.57 23.86 0.71 11.61 

2:00 PM 6.86 11.14 11.86 0.00 7.47 

3:00 PM 6.29 10.43 14.00 0.29 7.75 

4:00 PM 4.71 8.14 15.71 0.00 7.14 

5:00 PM 3.29 7.14 8.43 1.00 4.97 

Overall mean 8.057 10.286 14.771 0.457  
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Fig 1: Population of various numbers of pollinators recorded on Maize during 4th May to 13 May 2020 

 

Table 2: Correlation of Apis mellifera recorded on maize with meteorological parameters at Ambikapur, during 2020 
 

Observation Date Apis mellifera 
Temperature (0C) 

Rainfall (mm) 
Relative Humidity (%) 

Max. Min. Mor. Eve. 

4-May-2020 12.9 36.3 18.5 6.3 90 69 

5-May-2020 23.8 31.6 19.3 3 89 57 

6-May-2020 23.1 32 18 0 82 69 

8-May-2020 20.7 33.5 19.6 0 68 38 

11-May-2020 9.9 37 17 5.3 91 35 

12-May-2020 4.9 34 20 0 77 38 

13-May-2020 8.1 28.0 17.0 9.4 98 74 

Correlation value = r  -0.143 0.215 -0.426 -0.292 0.186 

* Correlation significant at 5% level of significance 

 

Table 3: Correlation of Apis cerena indica recorded on maize with meteorological parameters at Ambikapur, during 2020 
 

Observation Date Apis cerena indica 
Temperature (0C) 

Rainfall (mm) 
Relative Humidity (%) 

Max. Min. Mor. Eve. 

4-May-2020 11.1 36.3 18.5 6.3 90 69 

5-May-2020 15.5 31.6 19.3 3 89 57 

6-May-2020 11.9 32 18 0 82 69 

8-May-2020 13.6 33.5 19.6 0 68 38 

11-May-2020 4.9 37 17 5.3 91 35 

12-May-2020 7.6 34 20 0 77 38 

13-May-2020 7.4 28.0 17.0 9.4 98 74 

Correlation value = r  -0.207 0.557 -0.413 -0.370 0.224 

* Correlation significant at 5% level of significance 

 

Table 4: Correlation of Apis dorsata recorded on maize with meteorological parameters at Ambikapur, during 2020 
 

Observation Date Apis dorsata 
Temperature (0C) 

Rainfall (mm) 
Relative Humidity (%) 

Max. Min. Mor. Eve. 

4-May-2020 3.6 36.3 18.5 6.3 90 69 

5-May-2020 7.1 31.6 19.3 3 89 57 

6-May-2020 3.2 32 18 0 82 69 

8-May-2020 4.9 33.5 19.6 0 68 38 

11-May-2020 10.7 37 17 5.3 91 35 

12-May-2020 13.3 34 20 0 77 38 

13-May-2020 13.6 28.0 17.0 9.4 98 74 

Correlation value = r  -0.269 -0.191 0.353 0.326 -0.253 

* Correlation significant at 5% level of significance 
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Table 5: Correlation of Xylocopa sp. recorded on maize with meteorological parameters at Ambikapur, during 2020 
 

Observation Date Xylocopa sp. 
Temperature (0C) Rainfall (mm) Relative Humidity (%) 

Max. Min.  Mor. Eve. 

4-May-2020 0.6 36.3 18.5 6.3 90 69 

5-May-2020 0 31.6 19.3 3 89 57 

6-May-2020 0 32 18 0 82 69 

8-May-2020 1.4 33.5 19.6 0 68 38 

11-May-2020 0.7 37 17 5.3 91 35 

12-May-2020 0.2 34 20 0 77 38 

13-May-2020 0.3 28.0 17.0 9.4 98 74 

Correlation value = r  0.389 0.106 -0.059 -0.477 -0.490 

* Correlation significant at 5% level of significance 

 

Conclusion 

 It is concluded that the various species of honey bees i.e. Apis 

dorsata, Apis cerena indica, Apis mellifera and Xylocopa 

species were recorded to visiting the Maize flower. Among 

them Apis cerena indica was found dominant sp. and good 

forager. Overall the maximum foraging activity was recorded 

at 9:00 AM –1:00 PM so it is suggested not to apply the 

insecticides during the visitation of honey bees. 
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