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ABSTRACT 

The present study was initiated to find out the electro-

magnetic effect on the vitality and activity of honey bees 

during May 2019 at Abo-Hommos, El-Beheira 

Governorate. For that goal 15 colonies were selected same 

strength and divided into five groups, each group 

comprised 3 colonies. Each of these groups was placed at 

various distances of a high-pressure electric tower 220KV 

(100, 300, 400, 500, and 550m). The results obtained 

showed an increase in the number of honey bee workers 

leaving the placed hives at a distance of 100 meters from 

the high-pressure electric tower, vice versa numbers of bee 

workers, gradually decreased to reach the normal number 

in case of ascendingly moved hives away from the high-

pressure electric tower (65.3 bees/minute at a distance of 

100 meters, 61.36 at 300 meters, 58.5 at 400m, 53.2 at 

500m, and 50.33 at 550m) compared to the normal one of 

50 bees/minute at 2000m). In contrast, the counted number 

of returned honey bee workers to their hives decreased 

dependingly on the distance apart of the high-pressure 

electric tower (35.16 bees/minute at a distance of 100m, 

37.66 at 300m, 39.66 at 400m, 44.5 at 500m, 51.03 at 550m, 

compared to the normal rate of 51.3 bees/minute at 

2000m).On the other hand, it was observed that the queens 

were affected, as they lessened their deposited eggs; 

expressed by the capped brood area in square inches. 

When the hive was nearer to the electrical tower the 

capped brood area comprised 18.83 square inches/hive at a 

distance of 100m, 23.03 at 300m, 26.7 at 400m, 26.9 at 

500m, and 31 at 550m; compared to the normal rate of 31 

square inches/hive at 2000m. In contrast, the numerical 

density of the colony was also affected, and expressed by 

the number of frames covered with bees, and the drastic 

electromagnetic effect was evident on the distance of 

located hives near to the high-pressure electric tower (5 

frames at a distance of 100 meters, 6 frames at 300 meters, 

7 frames at 400 meters, 7.66 frames at 500 meters, 8 

frames at 550 meters, compared to the normal average of 8 

frames/hive at 2000m). 

Keywords: Electromagnetic (EMF), Honeybee, High-

pressure electric tower. 

 INTRODUCTION 

Very simply, electromagnetic fields (EMFs) are 

invisible lines of magnetic force that emanate from 

frequencies with electric and magnetic properties. There 

are natural sources of EMFs, from things like lightning 

and sunlight, and there are unnatural EMFs that are 

produced by man-made electricity and wireless 

communications. 

A decline of pollinator species can significantly 

compromise agricultural production (Gallai et al. 2009 

and Breeze et al.  2014). Bees contribute approximately 

80% of insect pollination, making it crucial to 

understand and mitigate the causes of current population 

declines (Potts et al.  2010). Honeybees use the 

magnetic field of the earth to determine their direction. 

Nowadays, the rapid spread of electrical devices and 

mobile towers leads to an increase in man-made EMF. 

This maybe causes honeybees to lose their orientation 

and thus lose their hives. EMF exposure was found to 

reduce learning, alter flight dynamics, and reduce the 

success of foraging flights towards food sources and 

feeding (Gallai et al.  2009). The results of the author 

(Mrgdal et al. 2021). suggest that 50 Hz ELF- EMFs 

emitted from power lines may represent a prominent 

environmental stressor for honey bees, with the 

potential to impact their cognitive and motor abilities, 

which could, in turn, reduce their ability to pollinate 

crops. The impacts of different stressors on pollination 

ecosystem services, particularly when in combination, 

are currently poorly understood. Improving this 

situation, and defining solutions have been identified as 

one of the most important, and complex, global 

challenges to reduce pollinator decline. The aim of this 

work is to study the effect of electro-magnetic waves on 

the vitality and activity of honey bees.  

MATERIALS AND METHODS 

This experiment was conducted during May 2019 at 

Abo-Hommos, El-Beheira Governorate; 15 colonies 

were with equal strength and the same age as the queens 

and divided into five groups, and each group implied 3 

colonies. The first group was placed at 100 meters from 

the high-pressure electric tower 220KV, the second at 

300 meters, the third, fourth, and fifth groups were 

placed at 400, 500, and 550 meters, respectively. 

The experiment lasted for 30 days, and the results 

were taken every 3 days as follows: 

1 – Counting the mean number of bee workers leaving 

the hive at 12 noon for 10 minutes. 
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2 – Counting the mean number of bee workers returning 

to the hive at 12 noon for 10 minutes. 

3 – Measuring the mean area of the capped brood in 

square inches as an indication of the rate of laying 

eggs by the queen. 

4– Estimating the mean of the increase of bee density 

(frame/hive) after the end of the experiment, 

The outgoing and returning bee workers were 

counted by making two openings for the entrance of the 

hive, one for the exit of the bees. a funnel was placed on 

it to catch and hold the bees in it, and the second 

opening for the entry of the returning bees was placed 

on it another funnel was placed to keep the bees in it 

until it was counted after 10 minutes. 
Statistical Analysis 

Using "F" and "L.S.D." tests were performed for the 

comparison and evaluation of the tested materials. Data 

were subjected to the analysis of variance test 

(ANOVA) with mean separation at 5% levels of 

significance. Computer programs IRRISTAT and 

duncan's Multiple Range test were used to compare the 

averages of detected results according to the method of 

Snedecor and Cochran (1967).  

RESULTS AND DISCUSSION 

The effect of radiation stress and electromagnetic 

field on the vitality and activity of honey bees 

The demonstrated results in the tables from 1up4 

show the effect of electromagnetic waves on the vitality 

and bee’s activity.  

Leaving bee workers the hive  

The included results in Table (1) show that 

whenever the location of the apiary is close to a high-

pressure electric tower, the more affects the rate of 

leaving the workers their hive, because of  being 

affected by the electromagnetic waves., As the rate of 

leaving of the workers from their hives was severely 

affected at a distance of 100 meters away - 65.3 

bees/minute, followed by 61.36 bees/minute at 300 

meters, 58.5 bees/minute at 400 meters away, and 53.2 

bees/minute at 500 meters, while 550 meters away was 

less effective on leaving bees 50.33 bees/minute, 

compared to the average normal leaving 51.3 

bees/minute at 2000m. 

Returning bee workers to their hive  

From the results presented in Table (2) it is clear that 

the closer place of the apiary to a high-pressure electric 

tower, caused the lower rate of returning of the workers 

to the hives due to being highly affected by the 

electromagnetic waves, which leads to their 

disorientation and inability to recognize the location of 

their hives, as the rate of returning of workers to their 

hives amounted to 35.16 bees/minute at 100 meters 

away, 37.66 bees/minute at 300 meters, 39.66 

bees/minute at 400 meters, 44.5 bees/minute at 500 

meters, and 50.33 bees/minute at 550 meters away, 

compared to the average normal returning rate of 50 

bees/minute at 2000m. 

The queen's egg-laying rate 

Table (3) clearly show the efficacy of the proximity 

and location of the apiary to a high-pressure electric 

tower on the rate of laid eggs by the queen, which is 

estimated by the mean area of the capped brood in 

square inches. The rate of queen's egg-laid amounted to 

18.83 square inches/hive at a distance of 100 meters 

away, 23.03 square inches/hive at 300 meters, (26.7 

square inches/hive) at 400 meters away, (26.9 square 

inches/hive) at 500 meters away, and 31 square 

inches/hive at a distance of 550 meters away, compared 

to the normal average of 31 square inches/hive at 

2000m. 

The density of bees inside their hives 

From the results presented in Table (4), it could be 

seen, the higher extent of inspected damage to apiaries 

as a result of transporting them to a location at close 

area, to an electromagnetic field. Where the proximity 

to the electromagnetic field caused an increase in the 

rate of the workers leaving their hive (Table 1) with a 

decrease in the rate of their return to their hives (Table 

2). In addition to the decrease in the rate of laid eggs 

(Table 3), all of the above-mentioned findings lead to 

the decrease of the density numbers of bees in the 

colonies; estimated by the number of covered frames 

with bees, which was 5 frames /hive at a distance of 100 

meters away, 6 frames /hive at 300 meters, 7 frames 

/hive at 400 meters, 7.66 frames /hive at 500 meters, 

and 8 frames /hive at 550 meters away, compared to a 

normal average of 8 frames /hive at 2000m. 
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Table 1. Effect of the electromagnetic field on the bee’s workers leaving the hive 

Significant LSD0.05 G. mean of interval 
Distance 

During exposure Normal 550m 500m 400m 300m 100m 
Mean numbers of bees workers leaving the hive  

 

 

 

 

*** 

 

 

 

 

 

0.55 

 

 

51.61i 51.33 50.33 50.66c 52h 53.66h 53f 3 days 

52.83h 51.33 50.33 52bc 52.66gh 55.66g 56.33f 6 days 
54.22g 51.33 50.33 52.66ab 54.66fg 57.33g 60.33e 9 days 
55.27f 51.33 50.33 52.66ab 56ef 59.66f 63e 12 days 
56.66e 51.66 50.66 53ab 58.33de 61ef 67d 15 days 
57.11e 51.33 50.33 53ab 59.66cd 62de 67.66cd 18 days 

58d 51 50 54a 61.33bc 63.33cd 69.33bcd 21 days 
58.77c 51.33 50.33 54.33a 62bc 65bc 71abc 24 days 
59.44b 51.33 50.33 54.33a 63.33ab 66.66b 72ab 27 days 
60.55a 51.33 50.66 53.66ab 65a 69.33a 73.33S 30 days 

 N.S N.S 1.61 2.34 1.96 3.55 LSD0.05 
  ** *** *** *** Significant 

 
50e 50.33e 53.2d 58.5c 61.36b 65.3a G. mean of  D. 

0.62 LSD0.05 
*** Significant 
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Table 2. Effect of the electromagnetic field on bee’s workers returning to their hive  

Significant LSD0.05 G. mean of interval 
Distance 

During exposure Normal 550m 500m 400m 300m 100m 
Mean numbers of bees workers returning to the hive  

 

 

 

 

*** 

 

 

 

 

 

0.51 

 

48.88a 51.33 50.33 48.66a 48a 48.33a 48a 3 days 

48b 51.33 51.33 48a 47.33ab 46.66a 45.66a 6 days 
46.38c 51.33 50.33 47.33ab 46b 43.33b 41.33b 9 days 

45d 50.33 52.33 46.66ab 43.66c 40.66c 38.66c 12 days 
43.05e 51.33 50.33 45.33bc 41d 38.33cd 33.33d 15 days 
41.88f 50.33 50.33 44.33c 39e 36.66d 31de 18 days 
40.66g 51.33 52.33 42.33d 36.66f 34e 30.66e 21 days 
39.44h 51.33 50.33 41.33d 34g 31.66ef 29.33ef 24 days 
38.22i 50.33 52.33 40.66d 31.66h 29.33fg 27.33fg 27 days 
37.33i 51.33 50.33 40.33d 29.33i 27.66g 26.33g 30 days 

 N.S N.S 1.94 1.83 2.40 2.44 LSD0.05 
  *** *** *** *** Significant 

 
51.3a 51.03a 44.5b 39.66c 37.66d 35.16e G. mean of  D. 

0.56 LSD0.05 
*** Significant 
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Table3. Effect of the electromagnetic field at queen's egg-laying rate /day (inch2) 

Significant LSD0.05 G. mean of interval 
Distance 

During exposure Normal 550m 500m 400m 300m 100m 
Mean area of the capped brood in square inches 

 

 

 

 

*** 

 

 

 

 

0.41 

29.5a 31.66 30.66 30a 29.33a 28.66a 28.33a 3 days 

28.61b 31.33 30.33 29ab 28.33ab 27.33ab 26.66ab 6 days 
28c 31.66 30.66 28.33b 28abc 26.66b 24.33bc 9 days 

27.22d 31.33 30.33 27.66bc 27.33abcd 25.66bc 22.33c 12 days 
26.38e 32 31 26.66cd 27.33abcd 24.33cd 19d 15 days 
25.66f 32 31 26.33cd 26.66bcde 22.66de 17.33d 18 days 
24.72g 32 31 25.33de 26cde 21.33ef 14.66e 21 days 
24.11h 32 31.33 24.66ef 25.66def 19.66fg 13.33ef 24 days 
23.27i 32.33 31.33 23.66fg 24.66ef 18g 12fg 27 days 
22.33i 32.33 31.33 22.66g 23.66f 16h 10.33g 30 days 

 
N.S N.S 1.39 1.99 1.83 2.38 LSD0.05 

  *** *** *** *** Significant 

 
31a 31 a 26.9c 26.7c 23.03d 18.83e G. mean of  D. 

0.50 LSD0.05 
*** Significant 
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Table 4. Effect of the electromagnetic field at the 

numerical density inside their hives 

 Distance 

Mean number of covered frames 

with bees 

(frame/hive) 

100m 5e 

300m 6c 

400m 7b 

500m 7.66a 

550m 8a 

Normal 8a 

LSD0.05 0.41 

Significant *** 

 

In contrast to our obtained results, the different 

performed studies in different regions of the world had 

reported the negative effect of emitted EMF from cell 

phone towers, high voltage wires, and various electronic 

devices on honey bees with regard to strength, 

navigation, behavior, honey store, pollen store, and 

brood area, etc. our findings are in agreement with those 

reported by Harst et al., 2006; Sharma and Kumar, 

2010; Stefan et al., 2013; Pereira-Bomfim et al. 2015. 

In addition, the run studies on the effects of 

electromagnetic fields on honey bees had shown that 

initiation or/and cessation of foraging, i.e., the number 

of incoming foragers are negatively affected (Harst et 

al., 2006; Kimmel et al., 2007; Stefan et al., 

2013; Sharma and Kumar, 2010; Pattazhy, 

2011; Darney et al., 2016; Taye et al. 2017), as well as 

the number of outgoing foragers (Valberg, 

2010; Sharma and Kumar, 2010); the successful return 

of marked feeders (Harst et al., 2006; Stefan et al., 

2013). 
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 الملخص العربي 
   التأثير الكهرومغناطيسي على حيوية ونشاط نحل العسل في محافظة البحيرة ، مصر

حسن علي مصباح ، أحمد كمال خليل مراد ، نجدة أحمد السيد ، محمد السيد مرسي ، جمال عبد الناصر الحمامي 

الكهرومغناطيسي   التأثير  لمعرفة  الحالية  الدراسة  أجريت 
نح ونشاط  حيوية  عام  على  من  مايو  شهر  خالل  العسل  ل 

وذلك    2019 ، مصر  البحيرة  بمحافظة  أبو حمص  بمنطقة 
،     15باختيار   الملكات  عمر  ونفس  القوة  نفس  في  طائفة 

طوائف.   3قسمت إلى خمس مجموعات ، كل مجموعة تضم 
كهربائي   برج  من  مختلفة  أبعاد  على  المجموعات  وضعت 

م ،  400،  م  300م ،  100كيلوفولت )   220عالي الضغط  
 م(. 550م و500

شغاالت   أعداد  في  زيادة  عليها  المتحصل  النتائج  أظهرت 
بعد   على  للخلية  المغادرة  العسل  برج    100نحل  من  متر 

الكهرباء ذي الضغط العالى ، في حين انخفضت تلك األعداد  
برج   على  ابتعدنا  كلما  الطبيعية  النسبة  إلى  لتصل  تدرجيُا 

العالى   الضغط  ذي  مسافة  65.3الكهرباء  ،  100على  م 
مسافة    61.36 ،  300على  مسافة    58.5م  م  400على 

مسافة    53.2، ، 500على  مسافة  50.33م  م  550على 
نحلة / دقيقة على مسافة    50مقارنًة بمعدل المغادرة الطبيعي  

 م.  2000
في المقابل ، انخفضت أعداد شغاالت نحل العسل العائدة  

بنا من برج الكهرباء ذي الضغط العالى  إلى خالياها كلما اقتر 

م ،  300على مسافة    37.66م ،  100على مسافة    35.16
مسافة  39.66 ، 400على  مسافة    44.5م  م  500على 

مسافة    51.03، الطبيعي 550على  العودة  بمعدل  مقارنًة  م 
 م. 2000نحلة / دقيقة على مسافة   51.3

وضغها  معدل  انخفض  حيث  الملكات  تأثر  ُلوحظ  كذلك 
بيض كلما اقترب مكان الخلية من برج الكهرباء ذي الضغط لل

بالبوصة   المغلقة  الحضنة  بمساحة  قياسه  تم  والذي  العالى 
مسافة  18.83المربعة ،  100على  مسافة  23.03م  على 
300  ، مسافة    26.7م  ،  400على  مسافة    26.9م  على 
500، مسافة    31م  الطبيعي 550على  بالمعدل  مقارنًة  م 

 م.  2000صة مربعة / خلية على مسافة بو  31لوضع البيض  
تحديدها   تم  والتي  للطائفة  العددية  الكثافة  تأثرت  وأخيرًا 
واضح   التأثير  وكان  بالنحل  المغطاة  الشمعية  البراويز  بعدد 

العالى   الضغط  ذي  الكهرباء  برج  القريبة من  األبعاد    5على 
  7م ،  300براويز على مسافة    6م ،  100براويزعلى مسافة  

م  500براويز على مسافة    7.66م ،  400على مسافة  براويز  
مسافة    8، الطبيعي  550براويزعلى  بالمعدل  مقارنًة    8م 

 م. 2000براويز / خلية على مسافة  

 


