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Abstract 

 

A survey of honeybee diseases in Upper Egypt was done in four private apiaries 

during years 2018-19 and 2019-20 with a total of 530 colonies in four 

governorates (Sohag, Qena, Luxor and Aswan). The obtained data revealed that 

American foul brood (AFB), European foul brood (EFB), Chalk brood (CHB), 

Varroa mite and Nosema were recorded in Sohag. While European foul brood 

EFB, Chalk brood (CHB), Varroa mites and Nosema were found in Qena. 

Luxor and Aswan governorates showed infection with Varroa mite and Nosema 

only. Meanwhile, all the governorates in Upper Egypt where free from Stone 

brood, Sacbrood and acarina diseases. American foul brood (AFB) disease was 

recorded in Sohag only, appeared in April during the study and the infection 

increased gradually reaching the maximum of 22.47, 22.87% in July of 2018-19 

and 2019-20, respectively. Infection decreased in November 2018-19 and 

December 2019-20. No infection was recorded in December, January, February 

and March. EFB was recorded in Sohag and Qena, and showed a maximum of 

18.93% in July 2018-19 and 23.13% in August with significant differences. 

Fungal disease Chalkbrood (CHB) was also recorded in Sohag and Qena with 

maximum infestation of 25.60% in Sohag in April 2019-20 and 24.70% in Qena 

in April 2019-20. Varroa mite was most present in the apiaries in the four 

governorates with maximum percentage in December in Qena and January for 

Sohag, Luxor and Aswan during the two years of study. Nosema disease was 

recorded also in the four governorates from February to August in the two years 

of study, and the highest infection level was recorded in April and May. 
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Introduction 

         Honey bees (Apis mellifera) are the most important insects 

to humans due to their pollination service provided to 

agriculture [1]. Beekeeping was first practiced by ancient 

Egyptians and still practiced by modern Egyptians being a main 

source of income for many families in Egypt as well as the main 

provider of raw materials such as providing honey, proplis and 

bee venom etc, for food, medicinal and cosmetics products. 

Honeybees experience many types of stresses affecting general 

health and causing decrease in bee population in the colony 

which affects productivity resulting an economical loss for 

beekeepers. Beekeepers in Egypt are aware of the enemies and 

pests of honeybees e.g wasps, birds, rats and wax moth, they are 

also aware of the control methods and practices in the apiary. 

But, many of them are lacking information about microbial or 

pathogenic diseases impacting colonies in a way they may 

suffer from a severe infection with a tremendously decreased 

population or even CCD occurrence because of undetected 

pathogens. This research is targeting a number of diseases 

impact Egyptian apiaries in recent years. Upper Egypt was 

chosen to perform the study as there are not enough studies on 

honeybee diseases in that region. Diseases are varying in type 

i.e bacterial, fungal, viral and parasitic mites, and the focus is on 

the most common of them. American foulbrood is one of the 

most devastating diseases of the honey bee. It is caused by the 

spore-forming, Gram-positive rod-shaped bacterium 

Paenibacillus larvae [2]. One spore is sufficient to infect a larva 

one day after egg hatching, while larvae older than 53 h. are 

completely resistant [3]. European foulbrood (EFB) was a 

severe bacterial honey bee brood disease caused by the Gram-

positive bacterium Melissocccus plutonius. The disease is 

widely distributed worldwide, and was an increasing problem in 

some areas. Although the causative agent of EFB was described 

almost a century ago, many basic aspects of its pathogenesis 

were still unknown [4]. It affects mainly unsealed larvae and 

kills them at the age of 4 to 5 days. The dead larvae turn 

yellowish, then brown, decompose, and become watery. The 

larval remains often give off a foul or sour smell due to 

secondary invaders, such as Enterococcus faecalis and 

Paenibacillusalvei. EFB occurs in most areas in the world 

where apiculture is practiced, and is recognized as an 

economically important disease for apiculture [5]. Fungal 

diseases also impact honeybee colonies such as stone brood and 

Chalkbrood. Chalkbrood was a honey bee brood disease that 

often affects colonies that are already under stress. Control of 

the disease can be as simple as ensuring adequate ventilation 

and food sources or using clean beekeeping equipment [6]. 

Nosemaapis, the historical microsporidian parasite of European 

honey bees, can decrease worker longevity and cause 
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considerable winter colony losses [7]. Also, Nosema ceranae, a 

microsporidian formerly regarded as confined to its Asiatic host 

Apis cerana, had recently been shown to parasitise Apis 

mellifera and to have spread throughout most of the world in the 

past few years [8]. Viral diseases known to impact honeybee 

colonies such as Israeli acute paralysis virus and sacbrood. 

Morato raetatulas is the virus that causes sac brood disease, it is 

the only common brood disease that is caused by a virus [9]. 

Many parasitic mites infect honeybees such as Varroa mite. 

Ectoparasitic mite Varroa destructor was the most significant 

pathological threat to the western honey bee, Apis mellifera, 

leading to the death of most colonies if left untreated [10]. Bees 

may show of non-pathogenic or non-infectious symptoms such 

as chilled brood, over heated brood and starved 

brood.Therefore, providing information about symptoms and 

characteristics of diseases is beneficial for early detection and 

easier control. 

This study aimed to:  

1. Survey, symptoms and diagnosis of honey bee diseases 

in Upper Egypt. 

2. Infestation level of disease in honey bee colonies in 

Upper Egypt. 

Materials and Methods 

This research was conducted during the two years of 2018-19 

and 2019-20 starting in March, to perform a study on the 

honeybee diseases under Upper Egypt conditions. Field studies 

were conducted in four apiaries to represent Upper Egypt, the 

required tests and diagnostics were performed in the 

laboratories of Agriculture Research Center in Upper Egypt. 

The studied apiaries were located as following: 

First apiary in Abbassia village at Kom-ombo city, located 

about 45 km to north of Aswan city. Second apiary in 

Albughdady village of Luxor city, located about 10 km.to south 

of Luxor city. Third apiary in Jabalaw village of Qena city, 

located about 4km to North of Qena city.Forth apiary in village 

Arabetabukreisha village of Almonshaa, Sohag city, located 

about 15 km to south of Sohag city. 
 
All honey bee colonies in these apiaries were first hybrid 

Carniolan bees in Langstroth hives. No chemical treatments or 

pesticides were used in these colonies during the period of 

research. The common crops in these governorates were: 

sugarcane, alfalfa, maize, egyptian clover, fennel, sesame, 

sorghum, faba bean, fruit trees and vegetables. 

 

The study included the following points: 

1. Survey of honey bee diseases in Upper Egypt, during 

2018-19 . 

Foulbrood was detected by inspecting brood area for 

irregularities, discoloration and the smell of larva and pupa as 

described by [9]. In AFB disease; sealed brood had discolored, 

sunken mapping's and the remains of the dead larva was sticky 

to ropy accompanied with a glue odor. EFB shows similar 

symptoms on unsealed brood and sealed brood in advanced 

cases. AFB and EFB are similar in symptoms except that 

infected larva are less ropy and not sticky in EFB plus the odor 

is less sour. The causative agent for AFB is Bacillus. Larvae 

were confirmed by using the Holst milk test. The test was 

conducted by suspending a suspect scale of smear of a diseased 

larva in a tube containing 3-4 % ml of 1% powdered skim milk 

in water. The tube was then incubated in 37°C. If B. larvae was 

present, the suspension should clear in 10-20 minutes [11]. The 

test was used to differentiate between AFB and EFB diseases. 

Chalkbrood can be easily identified by its gross symptoms. An 

infected larva becomes over grown by fluffy cotton-like 

mycelia and swells to the size of the cell. If only one strain (+ 

or -) of mycelium is present, the larva dries into a hard 

shrunken, white chalklike mummy. When the + and – mycelia 

were present in a diseased larva, spore cysts can form, and the 

resulting mummies and appeared either mottles black or white 

or completely black [9]. 

Varroa mite infection was measured every 12 days by counting 

the number of mites on the infected bees. A number of the adult 

bees of the brood nest was brushed into a container, then taking 

a sample of ~ 100 bees and shaking them in a jar with ~5% 

soup solution for 1 minute. The solution and bees were poured 

into a double wire filter 2mm and 0.05mm and washed with 

water for a proper separation of mites. Mites and bees were 

counted and recorded to establish an infestation percent [12], 

[13]. 

Acarina was visually detected by examining the trachea of bees 

under microscope, a number of bees (about 50 bees) from the 

comb are brushed into a glass jar, infected bees were recognized 

by common symptoms like their disjointed wings. The 

heads/forelegs of suspected bees were pulled to expose trachea, 

then, trachea was examined under microscope for mite 

detection [14]. 

Nosema disease was detected by periodic inspection of colonies 

once every week. Sampling was practiced as described by 

Shimanuki and Knox 1991, the abdomens of 10 or more bees 

were removed, placed in a dish with 1.0 ml water per bee 

abdomen, and ground with a pestle or rounded end of a clean 

test tube. A cleaner preparation can be obtained by grinding free 

digestive tracts. A wet mount was prepared from the resulting 

suspension and examined under the high dry objective of a 

compound microscope. Alternatively, individual bees can be 

examined to obtain an approximate percentage of infected bees 

in colony [9]. 

Sac brood disease was visually detected based on disease 

symptoms, the infected larva changes from pearly white to gray 

and finally black. Death occurs when larvae are upright, just 

before pupation. Consequently, affected larvae are usually 

found in capped cells. Head  under: Newly emerged larva fails 

to pupate even after four days and at later stage, pupa found 

dead or underdeveloped, Sealed brood cells with indented holes 

in their cuppings, Change in color of larvae from healthy pearly 

white to yellowish and finally dark brown, and When infected 

larva was removed from the cell, it gave the appearance of a 

small, watery sac without any unpleasant or foul smell. [9], 

[15]. 

All of the collected samples were transferred to the laboratory 

within sterilized glass vials and kept at -5°C till diagnosis tests. 

The infected colonies showing pathological symptoms on 

adult/brood were identified and labeled. Each group of colonies 

that were similar in symptoms were labeled and placed near 

each other, to facilitate the registration of readings and 

measurements. The infection rate in Upper Egypt was estimated 

as following: - 
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                                Total of infected colonies  

Infection 

 ×ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ=%

100 

                            Total of colonies in the apiary 
 

2. Evaluation of infestation levels of honey bee diseases from 

the beginning of March 2018-19 until the end of February 

2019-20. 

Three infected colonies were identified for each disease in all 

apiaries under study, direct counting of honey bee workers of 

bottom hive or creeping under the hive, was performed in each 

apiary. Infected brood area that showed symptoms of the 

disease were measured and recorded every 12 days. Larvae and 

dead pupae of bottom hive, inside of the cells or on the apiary 

ground were counted and recorded every 12 days. Percentages 

of infestation for all diseases were estimated as following: - 

                                         Infected monthly mean  

Percentages %   
 100 ×ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ=

                                Total infected monthly mean  
 

Statistical analysis: 

Analysis of variance (ANOVA) was performed for the obtained 

data according to test multiple groups by [16]. 

RESULTS AND DISCUSSION 

Survey of honeybee diseases in Upper Egypt was done in four 

apiaries in four governorates (Sohag, Qena, Luxor and Aswan) 

and five diseases were recorded in those areas.  The obtained 

data showed different values for each disease tabled and 

discussed as following:  Data in table (1) showed the honeybee 

diseases recorded in the four governorates of Upper Egypt 

during 2018-19. Bacterial diseases i.e. American foulbrood 

(AFB) was recorded in Sohag only while European foulbrood 

(EFB) was recorded in Sohag and Qena and percent of infected 

colonies was higher in Sohag (14.45%). Nosema was the most 

spread disease which recorded in the four governorates with the 

highest percentage of infected colonies in Aswan which 

recorded 80.85%. Fungal disease Chalkbrood was recorded in 

Sohag and Qena and the infection was higher in Sohag with a 

percent of 6.02%. Varroa mites was found in the four 

governorates which recorded 23.40% infected colonies in 

Aswan. Stonebrood, sacbrood and acarina were not recorded in 

Upper Egypt. 

American foulbrood disease: 

Data in table (2  ( and illustrated in fig. (1) showed that 

American foulbrood disease was recorded in Sohag governorate 

only. The symptoms of AFB was noticed in April with low 

percentages 22.47, 22.87% in 2018-19 and 2019-20, 

respectively. Infestation percentages increased till reached 

maximum in July with percentages 22.47, 22.87% with 

significant differences later in the other months in the two 

years. Then the infection decreased till disappeared in March, 

December, January and February in 2018-19, and March, 

January and February in 2019-20, respectively. AFB is one of 

the most destructive honeybee diseases, it is a highly infectious 

disease that a single infected colony represents a threat to other 

colonies in the apiary and other apiaries nearby.Presence of 

AFB and EFB diseases had been reported officially in the 

Egyptian apiaries by isolation and identification of the 

pathogenic causatives atboth of them [17]. AFB disease was 

suspected in certain Egyptian governorates (Giza, Gharbia and 

Beni-Suef)[18], but no legitimated information or authorized 

reports were published. He also found that, inspection of 

suspect brood samples obtained from apiaries situated in 

Tameia and Ibshawai districts (Fayoum governorate) showed 

typical symptoms of AFB. AFB. was reported during summer 

season of 2006,  in10 honey bee colonies (hybrid Carniolan) 

from 75 ones  in Giza [19] . 

 Table (1): Survey of honey bee diseases in Upper Egypt 

during 2018-19. 

 Uninfected colonies = (ــــ)

 

Figure (1): Means of infestation percentages of AFB in 

Sohag during 2018-19 and 2019-20. 

European foul brood disease: 

Data in Table (3), Figs. (2 and 3) showed that European 

foulbrood disease was recorded in Sohag and Qena 

governorates. Low infestation percentages were determined in 

March and increased gradually till reached the maximum of 

18.93, 17.80% in July from the two years of study. Whileas in 

Monthly 
mean 

American foulbrood  (AFB) 

Sohag 

2018-19 2019-20 Mean 

Mar. 0.00i 0.00i 0.00h 
Apr. 4.39g 5.60g 5.00f 
May. 10.90e 11.53e 11.23d 
June. 19.33b 19.17b 19.23b 
July. 22.47a 22.87a 22.63a 
Aug. 14.73d 14.10c 14.43c 
Sep. 15.70c 13.20d 14.50c 
Oct. 9.27f 9.36f 9.30e 
Nov. 3.17h 3.46h 3.33g 
Dec. 0.00i 0.56i 0.26h 
Jan. 0.00i 0.00i 0.00h 
Feb. 0.00i 0.00i 0.00h 

Mean 8.33 8.34 8.33 
s_ 
x 

0.28 0.23 0.14 

F.Test 
* * * 

LSD 0.84 0.68 0.42 
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Qena its infection percentages were 22.67 and 23.13 during July 

2018 and August 2020. The infection was decreased till 

disappeared in January in Sohag and in November at  Qena. 

From the obtained data it was noticed that the percent of 

infections was higher in Qena than Sohag, and disappeared in 

November and this may be due to the variation in temperature 

and humidity ateach governorate.The total numbers of infected 

honeybee colonies with AFB disease in the apiaries which 

inspected during 2004, 2005, 2006 and 2007 seasons were 

highest in Qualubia Gov. followed by Faiume> Giza > Cairo 

>Menoufia>Shargia and Dacahlia Gov.[20]  while those 

infected with EFB disease were highest in Giza Gov. followed 

by Cairo >Menoufia and Qualubia. Also [21] stated that a stern 

infestation with foulbrood harming in some apiaries up to 5-

10% of the colonies in Dakahlia apiaries. While [22] reported 

that, the EFB disease did not exist in Arish and Rafah during 

the study in 2006 and 2007.  

Table (2): Means of infestation (%) of AFB in Sohagduring 

2018-19 and 2019-20. 

 

 

Figure (2): Means of infestation percentages of EFB in 

Sohag and Qena during 2018-19.  

Chalkbrood disease (CHB): 

Data in Table (4), fig. (4&5)showed that Chalkbrood disease 

was detected in Sohag and Qena governorates in the two years 

of study. The disease was detected in the beginning of March. 

The highest infection level occurred in April in Sohag with a 

percentage of infestation 24.63% in 2018-19 and 25.88% in 

2019-20. While the highest in Qena was 24.70% 2018-19 and 

22.10% in 2019-20, respectively. Infection was decreasing to 

lowest in December and September. The disease has not 

appeared within months of October in both years in Sohag, 

December 2018-19 and October 2019-20 in Qena. The presence 

of Chalkbrood was often associated with stress, diseases or 

pathogens affecting the strength of the colony (e.g. AFB, EFB, 

Varroa and Nosema) which was present in colonies infected by 

Chalkbrood during the study. In Assuit governorate, [23] 

showed that, had Tthe highest percentages of infestation  was 

observed during 2009 and 2010 seasons with Chalkbrood 

disease in Al Fath and Al Badarie districts(15.8, 14.7% 

respectively), followed by Al Qusia, Manflout, Sahel Selim and 

Sedfa(7.8, 6.8, 6.8 and 5.6%, respectively). However, low 

infestation percentages were noticed in Dirout 4.7%, Assiut 

3.1%, El Ghanaiem, 2.3%, Abnoub 0.8% and AbouTig district 

1.1%. Also, CHB and stone brood exhibited high percent of 

infection (12-15 and 15-20 %, respectively) in Metsalceel and 

Bilqas during winter [21] and low percent (0-5%) in Mansoura 

and Metghamer during spring and summer seasons. Our 

findings also fit with [24] stated that Ascosphaera apis appeared 

for a short period and is generally associated with cold and high 

humidity climates.  

 

Figure (3): Means of infestation percentages of EFB in 

Sohag and Qena during 2019. 

Varroa mites:  

Data in table (5), fig. (6 and 7) showed that varroa mite were 

recorded in all months  in the four governorates during the 

study in Upper Egypt starting in March 2018-19 and 2019-20. 

Infection was decreasing till reached the lowest in July in Sohag 

June in Qena, July and June in Luxor, July and June in Aswan, 

then increasing till reached maximum in January in the four 

governorates Sohag, Qena, Luxor and Aswan (18.63, 18.43, 

19.98, 22.13% in 2018-19, respectively), and (20.53, 18.80, 

19.31, 23.15% in 2019-20, respectively).  The variation in 

infection levels with varroa mite maybe due fluctuations in the 

ecological abiotic factors, i.e. temperature, relative humidity, 

wind speed, and light, which known to impact activity (25). 

These finding are in agreement with [26] who stated that the 

experimental data showed that 34° or 35°C is more beneficial to 

the reproduction of mites, although they will be adversely 

affected if the temperature is below 33°C. [27] determined the 

infestation levels of adult honeybee worker Apis mellifera by 

Varroa  jacobsoni mite in early February in U.S.A.  

Nosema disease: 

Monthly 
mean 

American foulbrood  (AFB) 

Sohag 

2018-19 2019-20 Mean 

Mar. 0.00i 0.00i 0.00h 
Apr. 4.39g 5.60g 5.00f 
May. 10.90e 11.53e 11.23d 
June. 19.33b 19.17b 19.23b 
July. 22.47a 22.87a 22.63a 
Aug. 14.73d 14.10c 14.43c 
Sep. 15.70c 13.20d 14.50c 
Oct. 9.27f 9.36f 9.30e 
Nov. 3.17h 3.46h 3.33g 
Dec. 0.00i 0.56i 0.26h 
Jan. 0.00i 0.00i 0.00h 
Feb. 0.00i 0.00i 0.00h 

Mean 8.33 8.34 8.33 
s_ 
x 

0.28 0.23 0.14 

F.Test 
* * * 

LSD 0.84 0.68 0.42 
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Data in table (6), figs.(8&9) showed that Nosema infection was 

recorded in the four governorates (Sohag, Qena, Luxor and 

Aswan) in all months of the study starting in March in the two 

tested years. Infection increased to maximum in may in Sohag 

(31.00% and29.10%), and April in Qena, Luxor and Aswan 

(25.33, 28.92, 25.23% in 2018-19, and (30.40, 33.00, 26.37%in 

2019 -2020, respectively). The lowest levels of infection was 

observed in August and July in Sohag; August and February in 

Qena; July and February in Luxor and August in Aswan, 2018-

19 and 2019-20, respectively. Nosema disease has not appeared 

from September 2018 to January 2019, August 2019 to January 

2020 in Sohag. And from September 2018 to January 2019, 

August to December 2019 in Qena; August 2018 to January 

2019, August 2019 to January 2020 in Luxor; and from 

September 2018 to January 2019, September 2019 to January 

2020 in Aswan. Observations were in agreement with [28] who 

diagnosed nosema disease in New Caledonia for the first time 

in April 1989. In survey which followed, 18 of 50 apiaries 

which were investigated for infection by Nosem aapis, it was 

found that only 20% of the 223 colonies which examined 

displayed disease symptoms. [23].Nosema disease was recorded 

in all localities with a percentage of disease spread in Sohag 

5.52%, 5.71% in 2011 and 2012, respectively. In Turkey, [29] 

found that, nosemosis infection significantly is affected by 

temperature change. Infection is directly proportional to 

temperature around the beehives (Pearson correlation, P < 0.05, 

r = 0.245). Also, stated that humidity had effect on nosemosis 

infection distribution likewise temperature. Infection was 

directly proportional to humidity around the beehives (P < 0.05, 

r = 0.295). Humidity was more effective than temperature on 

the infection rate of N. ceranae. Also found that while 

temperature was at low level, humidity was high and infection 

rate was also high in some localities for example infection rate 

was 80% in Ayder locality in May. 

Table (3): Means of infestation (%) of EFB inSohag and 

Qena during 2018-19 and 2019-20. 

Conclusion 

The research indicated that five honeybee diseases were 

recorded in the examined apiaries with different values as 

followed: AFB was recorded in only one governorate (Sohag) 

and the highest infestation level was 22.47 and 22,87% in the 

two years, respectively. EFB was recorded in only two 

governorates Sohag and Qena. It was noticed that EFB 

infestation level was higher in Qena with percentages 18.93 and 

23.13% in the two years. CHB disease was also found in Sohag 

and Qena with similar values in the two governorates, the 

highest was in Sohag with percentage 25.60%. Varroa mite and 

nosema disease were recorded in the four governorates in all 

months of the study. The four governorates were free from 

stone brood, sac brood and Acarina diseases. 

 

Figure (4): Means of infestation percentages of CHB diseases in 

sohag and Qena during 2018-19. 

 

Figure (5): Means of infestation percentages of CHB 

diseases in Qena and   Sohag during 2019-20.       

 

 

 

 

Monthl
y 

mean 

European foulbrood  (EFB) 

Sohag Qena  

2018-
19 

2019-20 Mean 
2018-

19 
2019-

20 
Mean 

Mar. 0.46gh 0.80h 0.66h 0.57f 0.40f 0.46f 
Apr. 6.03f 6.96f 6.50f 7.26d 6.87d 7.06d 
May. 10.40e 11.07d 10.73e 13.47c 13.66c 13.57c 
June. 13.97d 14.40c 14.20d 19.40b 19.97b 19.67b 
July. 18.93a 17.80a 18.33a 22.67a 18.80b 20.77a 
Aug. 17.63b 16.73b 17.17b 18.83b 23.13a 20.97a 
Sep. 15.07c 16.73b 15.90c 14.00c 12.53c 13.27c 
Oct. 10.57e 10.00e 10.30 3.86e 4.70e 4.26e 

Nov. 5.86f 4.76g 5.33g 0.00f 0.00f 0.00f 
Dec. 1.03g 0.63h 0.83h 0.00f 0.00f 0.00f 
Jan. 0.00h 0.00i 0.00i 0.00f 0.00f 0.00f 
Feb. 0.00h 0.00i 0.00i 0.00f 0.00f 0.00f 

Mean 8.33 8.32 8.33 8.33 8.34 8.33 
s_ 
x 

0.36 0.21 0.16 0.35 0.45 0.25 

F.Test * * * * * * 

LSD 
0.95 0.62 0.47 1.02 1.33 0.75 
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Table (5): Means of infestation (%) of varroa mite in Upper 

Egypt during 2018-19 and2019-20. 

 

 

Figure (6): Means of infestation percentages of Varroa 

disease in Upper Egypt during 2018-19.  

 

 

 

 

 

 

 

Table (6): Means of infestation % of nosema in Upper Egypt 

during 2018-19 and2019-20. 

 

Figure (7): Means of infestation percentages of Varroa disease 

in Upper Egypt during 2019-20 

 

Figure (8): Means of infestation percentages of nosema disease 

in Upper Egypt during 2018-19.  
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Figure (9): Means of infestation percentages of nosema 

disease in Upper Egypt during 2019-20.  
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