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ABASTRACT 
Surveying of chalkbrood disease was carried out at four 

locations of Minia governorate, over the year. Results showed that 

the highest infection percentage (%5367) was recorded in 31 April 

3121 for chalkbrood disease which associated with average 

temperature 4355 ºC and 76577 relative humidity. However, the 

lowest infection (1.11 – 15777) was in minimum level over long 

period extended between half of December, 3116 to last of March, 

3121. The prevailing temperature of the last mentioned period was 

ranged between 2254-3652 ºC and  relative humidity ranged 

between %%52-76567. 

Three chemicals  (acetyl salicylic acid, Thymol and 

potassium sorbate) and one antibiotic (Terramycine) were used to 

control chalkbrood disease. The tested materials were used in 

three features (sugar powder, candy and sugar syrup). The 

obtained results also revealed that using acetyl salicylic acid gave 

the highest reduction percentages of chalkbrood infection (up to 

635657 in autumn and 215527 in winter). Terramycine came in 

second position which caused reduction percentages up 445377 in 

autumn, and 2151%7 in winter. Thymol treatment occupied the 

third level which reduced the infection by 475627 in autumn, and 

%65167 in winter. However, using potassium sorbate didn’t show 

satisfy efficacy against the disease, it was resulted in reduction 

percentages up to 45417 in autumn, and 4%5%37 in wint 
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INTRODUCTION 

       Chalkbrood is a fungal disease of honey bee brood caused by 

Ascosphaera apis. (Douglas 3331, Masterman et al. 1003, Chorbinski 

1002, Flores et al. 1003, Aronstein and Murray 1030). Young 

honeybee larvae (1-2 days old) are most susceptible to chalkbrood 

infection (Bailey and Ball 3333). Three volatile compounds collected 

from larvae infected with the fungal pathogen Ascosphaera apis  

and detected by adult honey bees, were identified by coupled  

gas chromatography-electroantennographic detection and gas 

chromatography-mass spectrometry. These three compounds are 

phenethyl acetate, 1-phenylethanol, and benzyl alcohol, which present 

in volatile components collected from infected larvae. Two field 

bioassays revealed that one of these compounds is phenethyl acetate, 

which considered a key compound associated with Ascosphaera apis 

infected larvae that induces hygienic behavior of the bee worker 

(Swanson et al. 1003). Lytic enzymes are usually reported to have a 

role in fungal entomopathogenicity. Enzymic profiles produced by 

Ascosphaera apis. Ten isolates of A. apis produced 33 enzymes. Two 

main enzymes (protease and beta -N-acetylglucosaminidase), that 

might play roles in either penetration of the peritrophic membrane in 

bee larval midgut or breaking down the cuticle of larvae were 

reconized (Theantana and Chantawannakul 1002). This fungus 

germinates in the larval gut either pre- or post-capping when colony 

temperature falls below the optimal temperature of 11–13 °C for a 

prolonged period (>1 h) (Bailey and Ball, 3333). Fungal infection is 

positively correlated with temperature and negatively correlated with 

relative humidity in all localities (Zidan et al. 3333). 

    The present study aimed to record the time appearance of 

chalkbrood disease and testing the efficacy of certain chemicals 

against this disease.  

 

MATERIALS AND METHODS 
The present study was carried out at four locations of Minia 

governorate, Faculty of agriculture apiary of Minia university and 

three private apiaries (One apiary at Shosha village, Samalot district 



 

 

Time appearance and control of chalkbrood disease 

-344- 

and another two apiaries at Damares village, Minia district). Trails of 

the study were conducted through two successive years ( September 

1003 to August 1033). 

 

2. Experimental Bees: 

Fifty seven Carnioilan honeybees (Apis mellifera carnica) 

colonies having an approximately equal strength ( bees covered 2 wax 

combs), recent mated sister queens, equal stored food (honey and 

pollen) and about the same level of infection of chalkbrood disease 

were selected for the experiments of the study .       

The experimental bee colonies were housed in Langstroth hives. 

They received normal feeding program over the period of study. 

Simple trap (wooden barrier ) was placed on the hive entrance of each 

experimental bee colony to prevent the workers to throw out the dead 

larvae outside the hive which helped in counting number of mummies 

of chalkbrood (Medina and Mejia, 3333). 

3. Scientific axis of the study:   
      The current study was focused on two axis as follows :- 
3) Record timing of appearance of fungal diseases and its relation to 

temperature and relative humidity over the year.   

1) Controlling chalkbrood disease by using certain chemicals and 

Terramycine (antibiotic).   

3.2. Record timing of appearance of chalkbrood symptoms on 

honeybee larvae and its relation to temperature and relative 

humidity over the year: 

     Twelve colonies of different four experimental apiaries, three 

colonies each, were inspected at 31 days intervals over the year to 

record two parameters as follows :- 
   a) Area of the brood which measured through using wired grad frame 

having 3000 sq.inch divisions according to method of De Jong, (26%7) 

and number of the brood cells was calculated based on fact saying that 

each one square inch having 13 worker hexagonal cells. 

   b) Number of the infected larvae with fungal diseases found in brood cells 

or on the bottom board of the hive. 

Percentage of the infected brood cells was estimated according to 

the following formula: 
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                                                 Number of infected larvae 

%infected bee larvae =   300 ×  ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ      

                                             Number of the total brood cells 

 

The mean percentage of infected larvae by chalkbrood disease 

over 31 day intervals was estimated. The relationship between timing 

of appearance of chalkbrood disease infection and the weather factors 

was studied as follows:- 

 Data of the average temperature and relative humidity over the year 

was got from metrological station of Minia airport. Correlation and 

regression coefficients between the percentage of fungal diseases 

infection and both temperature and relative humidity were determined. 

3.3 Controlling chalkbrood disease by using an antibiotic and 

other three chemicals: 

Three chemicals (acetyl salicylic acid, Thymol and potassium 

sorbate) and one antibiotic (Terramycine) were used for controlling 

chalkbrood disease as follows:- 

The tested materials were mixed each with one of three types of 

feeding component (powdered sugar, candy and sugar syrup) by 

concentration described in the following table:- 

Table I :Concentration and dosage of certain chemicals and an 

antibiotic used for controlling chalkbrood disease 

infected honeybee colonies. 

Name 

Concentration in Dosage per colony 

Reference 
Sugar 

powd

er 

cand

y 

sugar 

syrup 

Sugar 

powder 
candy 

sugar 

syrup 

Acetyl 

salicylic acid 
15127 

1512

% 

211 

ppm 
51 gr. 51 gr. 361 ml 

(Jenko et al., 

2662) 

Thymol 
15%1

% 

15%1

% 

15%1 

% 
51 gr. 51 gr. 211 ml 

(Davis and 

ward, 3114) 

Potassium 

sorbate 
15127 

1512

% 

211 

ppm 
51 gr. 51 gr. 361 ml 

Menapace and 

Hale 2622, 

Thurber 26%6) 

Terramycine 65117 
6511

% 
65117 51 gr. 51 gr. 361 ml 

(Flores et al., 

3115) 
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 Sugar powder or candy having the applied chemicals were 

placed on plastic sheets over the top bars of the combs of the tested 

colonies (Rembold et al., 3320), while sugar syrup having the same 

chemicals was placed in Doolitle side plastic feeder.  

The tested materials were supplied to the experimental bee 

colonies over the year at 31 days intervals, except the period of nectar 

flow (April to September). Forty five experimental bee colonies were 

used for that part of the study. Among that number of the colonies, 

nine colonies for each applied chemical (three bee colonies were 

specified for each feeding treatment) in addition to another nine 

colonies (three colonies for each feeding treatment) receiving no 

chemicals were acted as control sets.  

 

3.352 Efficacy of different chemicals on infection of chalkbrood 

disease :- 

Infestation percentages of chalkbrood were estimated in the 

experimental colonies at 31 days intervals through determination of 

infection percentage before and after treatment in treated colonies as 

well as in control set. Reduction percentage of infection was 

calculated through applying formula of Henderson and Telton 

(Henderson and Telton, 3333) which saying that :  

 
                                 infection% after treatment  × infection% before control  

Reduction % = 300 ( 3- ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  ) 

                                 infection% after control × infection% before treatment  

 

353.3. Statistical analysis:- 

The obtained data were subjected to one  way analysis of 

variance and the difference among means of treatments were 

compared according to least significant range (Duncan range) tests. 

Also, correlation and regression coefficients were estimated according 

to method of Mead et al., 3331. 
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RESULTS AND DISCUSSION 

 

2. Record timing of appearance of chalkbrood infection and its 

relation to temperature and relative humidity over the year:- 

    Appearance symptoms of chalkbrood disease was 

recorded in certain apiaries located in Minia region over two 

successive years as follows:     

Data in Table (3) and Figure (3) of the first season (1003/1030) 

showed that the highest percentage of infection of chalkbrood was 

associated with average temperature 1102 ºC and 43044 relative 

humidity. While the lowest percentage of infection was recorded with 

range of temperature extended between 3201 to 1302 ºC and relative 

humidity ranged between 3304 to 43034. It can be identified two peaks 

of chalkbrood infection over the year, the first was recorded on 

September (40314), while the second one appeared on 10 April 

(10134). On contrast, the symptoms of the disease was absent over the 

winter period. 

The same trend was recorded in the second season (1030/1033) 

where the highest infection (10334) was observed in April with mean 

of temperature and relative humidity was 1303 ºC and 10014, 

respectively. Also, chalkbrood infection was in minimum level over 

long period extended between half of December to last of March (000 

– 00134) where temperature degrees ranged between 3201 to 14302 ºC 

and relative humidity ranged between 1402 to 44034.  

Determination of correlation coefficient at the first season 

(1003/1030) between percentage of infection and both temperature 

and relative humidity revealed that there was positive significant 

correlation (0013) between infection percentage and temperature. 

While weak positive correlation (0013) was existed between infection 

percentage and relative humidity. Similarly, the correlation coefficient 

at the second season (1030/1033) between percentage of infection and 

both temperature and relative humidity were 0044, 0011, respectively. 
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Table 2: Development the infection of honeybee brood by 

chalkbrood disease during 3116/3121 and 3121/3122 

seasons at Minia region. 

Dates 

%Mean 
Infection /colony 

Mean daily 
 temperature ºC 

Mean daily 
relative humidity% 

3116/3121 3121/3122 
3116/312

1 
3121/3122 3116/3121 

3121/312
2 

a
u

tu
m

n
 

26  September 7516 6526 3253 4153 7255 7756 
3%  September 7524 6523 3654 325% %152 %254 
6 October 5522 5562 3%56 3%56 7754 7254 
32 October 4563 4526 3656 3%54 7655 725% 
3 November 4526 457% 3454 33.6 %35% %153 
25 November 35%2 3564 3252 3357 %652 %554 
37 November 3524 3522 3353 3252 %456 %352 
2 December 2526 2514 2255 2654 %755 %652 
31 December 1577 15%6 2254 225% %%52 %755 

w
in

te
r 

3 January 15116 15117 2753 2752 7%5% 7753 
25 January 15114 15114 2554 265% 7253 7455 
37 January 1511 1511 255% 2556 6657 715% 
% February 1511 1511 2657 3152 6352 6656 
26 February 1511 1511 3356 3452 7152 735% 
4 February 1511 1511 3252 3456 745% 7452 
26 Mars 1511 1511 3652 3755 7656 7752 

sp
ri

n
g
 

3% Mars 15115 15117 365% 3652 7252 7%54 
2 April 7526 7514 4153 3652 775% 7253 
31 April %536 %526 4355 4256 7657 %154 
3 May 2566 256 3552 4152 7352 7452 
25 May 4526 451% 3254 3256 7454 7452 
37 May 6572 6562 3657 3654 7256 7652 
% June 6563 6575 4255 4456 7253 7653 
26 June 6562 654 4456 435% 7%52 775% 

su
m

m
er

 

2 July 4562 4532 4553 4556 765% 7752 
24 July 3542 3523 455% 4652 7456 7553 
36 July 3532 2524 445% 4552 7153 7155 
7 August 5563 5533 4255 3652 765% 7654 
22 August 5567 5546 3656 445% 7256 7253 
41 August 655% 6512 415% 4657 7757 7756 

Correlation coefficient   3116/ 3121 (%Mean Infection/ Mean daily 
Temperature) 

15%2 

Correlation coefficient   3121/ 3122 (%Mean Infection/ Mean daily 
Temperature) 

1577 

Correlation coefficient   3116/ 3121 (%Mean Infection/ Mean daily relative 
humidity) 

1536 

Correlation coefficient   3121/ 3122 (%Mean Infection/ Mean daily relative 
humidity) 

1544 

Regression coefficient   3116/ 3121 (%Mean Infection/ Mean daily Temperature) 1536 
Regression coefficient   3121/ 3122 (%Mean Infection/ Mean daily Temperature) 1536 
Regression coefficient   3116/ 3121 (%Mean Infection/ Mean daily relative 
humidity) 

1524 

Regression coefficient   3121/ 3122 (%Mean Infection/ Mean daily relative 
humidity) 

152% 
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Fig 2 : Development the infection of honeybee brood  by 

chalkbrood disease during 3116 / 3121 and 3121/3122 

seasons at Minia region. 

 

Determination of regression coefficient at first season 

(1003/1030) between percentage of infection and both temperature 

and relative  humidity revealed that there were positive coefficients 

(0013, 0031 respectively), which means by increase temperature by 

one degree, infection percentage increase about 00134 and also, 

increasing relative humidity by one percentage will correspond by 

increasing infection percentage by 00314. Regression coefficient at the 

second season (1030/1033) between percentage of infection and both 

temperature and relative humidity was 0013, 0031, respectively, which 

means by increasing temperature about one degree or relative 

humidity by 34, infection percentage increase about 00134 and 00314, 

respectively. 

These results are in agreement with the obtained data by 

Sommaruga, (3321) who found that mean infection percentage of 

chalkbrood was up to 2014 in autumn. Also, Debeljak et al., (3333) 

reported that the infection level was up to 2044 brood deaths by 

chalkbrood. In addition, Puerta et al., (3332) found that chalkbrood 
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disease occurs suddenly in the latter part of winter, spring and finally 

in late summer. Mossadegh and Alizadeh, (3333) inspected 32 

provinces of Iran, colonies of A.mellifera for chalkbrood disease, 

which was present in 4 of the provinces, with an overall infection rate 

of 24. Hornitzky, (1003) and Simsek, (1003) reported that chalkbrood 

infection percentage up to 10344,in Tasmania, Western Australia and 

the Northern Territory. Gilliam et al. (3331) who found that 

chalkbrood infection percentage was up to 104 in spring and reduced 

to 14 in summer and autumn, in winter infection was less 34. Flores et 

al., (3334) found that when kept larvae were at 13 degrees and 424 

RH for 4 days after sealing, mummification occurred in 334 of larvae. 

Without the initial period of cooling, mummification was 124 and it 

was even lower when sealed larvae were kept at 10 degrees (33014) or 

13 degrees (1014).  

 

3. Controlling chalkbrood diseases by treatment with an antibiotic 

(Terramycine) and other three chemicals:-  

Using Terramycine as an antibiotic and other three chemicals 

were applied over the year except that period of nectar flow.  

 

Monitoring the infection with chalkbrood during autumn: 

Data in Table (1) and Figure (1) showed the efficiency of the 

tested chemicals used to control chalkbrood in autumn of the first year 

(1003). Of the four tested chemicals, acetyl salicylic acid gave the 

highest reduction percentages (31032, 31001 and 33012%) of 

chalkbrood infection when a mixed with sugar powder, candy and 

sugar syrup, respectively. Thymol efficacy occupied the second rank 

(14034,  14033  and 110134, respectively), then Terramycine (11014, 

11014and 12034 %, respectively). While potassium sorbate occupied 

the last position (1013, 1031 and 10104) for the same carriers 

mentioned above, respectively.                       

On the other hand using sugar powder as a carrier of the tested 

chemicals seem to be support the efficacy of these chemicals where 

the lowest percentages of infection were recorded (3033,1030,1013 and 

10124) with acetyl salicylic acid, Thymol, Terramycine and potassium 



 

 

H. M. Eshbah et al, 

-351- 

sorbate, respectively.  However, using sugar syrup as carrier resulted 

in the lowest efficacy of these chemicals were represented in 

increasing infection percentages by 3013, 1012, 1030 and 1020 with 

acetyl salicylic acid, Thymol, Terramycine and potassium sorbate, 

respectively. 

 

Table 3: Mean percentages of chalkbrood infection when 

honeybee colonies were treated  with  an antibiotic 

(Terramycine) and other three  chemicals in autumn,  

3116 at Minia region.  

For each row, means followed by the same letters are not significantly 

different at 34 level of probability (Duncan multiple range test)    

*L.S.R.   Least significant range (Duncan range at 34). 
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Fig 3: Mean percentages of reduction in chalkbrood infection 

when honeybee colonies were treated  with an antibiotic 

(Terramycine) and other three  chemicals in autumn, 

3116 at Minia region.  

 

Statistical analysis of the obtained data showed that there were 

significant differences among the efficacy of different treatments for 

explanation acetyl salicylic acid was statically the most effective 

treatment. In contrast, potassium sorbate was inferior. 

 

Data presented in Table (1) and Figure (1) referred to the 

efficiency of the chemicals used to control chalkbrood for the second 

year (1030). Data indicated that the mean efficiency of the tested 

chemicals could be arranged in the following descending order; acetyl 

salicylic acid > Thymol > Terramycine > potassium sorbate which 

resulted in (33023,  3 0 01 1 and 300134), (14033, 14041 and 140334), 

(13013,  1 0034 and 100134) and (3033,3013 and 30134) reduction 

percentages of disease infection when used with sugar powder, candy 

and sugar syrup, respectively.  
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Table 4: Mean percentages of chalkbrood infection when 

honeybee colonies were treated with an antibiotic 

(Terramycine) and other three chemicals in autumn, 

3121 at Minia region. 

*L.S.
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Control Potassium sorbate Terramycine Thymol Acetyl salicylic acid         Treatments 
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For each row, means followed by the same letters are not significantly different at 

34 level of probability (Duncan multiple range test)    

*L.S.R.   Least significant range (Duncan range at 34). 
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Fig 4: Mean percentages of reduction in chalkbrood infection 

when honeybee colonies were treated with an antibiotic 

(Terramycine) and other three chemicals in autumn, 

3121 at Minia region. 

 

The present results reconfirmed that acetyl salicylic acid was the 

most effective on chalkbrood disease than other tested chemicals, and 

sugar powder was more suitable for carrying these chemicals than 

other tested carriers. Suitability of sugar powder may be attributed to 

two possible reasons, first of them, its dryness nature which can keep 

the action of mixed chemicals in a good stat for along time. While the 

second reason may be attributed to absence of humidity, which 

encourage formation of chalkbrood spors, that humidity is available in 

case of sugar syrup and to the same extend in candy. 

The data expressed as % reduction in chalkbrood infection were 

statistically analyzed showing significant differences among  chemical 

treatments. However, the differences between carriers were not 

significant (Table 1).     

These results are in agreement with Menapace and Hale, (3323) 

who found that potassium sorbate did not prevent or control 

chalkbrood under field conditions. Jenko et al., (3333) who found that 
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using fungicide such as acetyl salicylic acid in off-season recorded 

244 of colonies had less chalkbrood mummies than untreated controls. 

Davis and Ward, (1001) who found that Thymol is a major component 

of thyme oil, is highly active against fungal brood diseases and using 

Thymol in full season (winter and summer) resulted in 13 % 

reduction. Also, they found that salicylic acid at 300 ppm was 

effective against fungal brood diseases. Flores et al., (1002) who 

found that antibiotics like oxytetracycline reduced infection 

percentage up to 214 of chalkbrood in the honeybee (Apis mellifera 

L.). They concluded that it would be of great interest to verify the 

same effect in the long term in apiaries.  Ali, (1001) found that 

Thymol completely inhibited the growth of the fungus of Aspergillus 

flavus. Harz et al., (1002) found that using acetyl salicylic acid 

effectively control the microorganisms associated with the honeybee 

colonies 

 

Chemical control of chalkbrood disease during winter  

Results in Table (2) and Figure (2) of the first year of study 

(winter, 1030) showed that the efficacy of acetyl salicylic acid 

surpassed the efficacy of Terramycine which in turn surpassed the 

efficacy of Thymol, while the efficacy of potassium sorbate came in 

last position.  

When candy was used as a carrier, reduction percentages of 

chalkbrood infection at the end of winter season were 20023, 40034, 

40021 and 00104 for acetyl salicylic acid, Terramycine, Thymol and 

potassium sorbate, respectively. However using of the tested 

chemicals with sugar powder or sugar syrup resulted in less reduction 

percentages of the disease infection (Table 1).   
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Table 5: Mean percentages of chalkbrood infection when 

honeybee colonies were treated with an antibiotic 

(Terramycine) and other three chemicals in winter, 

3121 at Minia region. 

For each row, means followed by the same letters are not significantly 

different at 34 level of probability (Duncan multiple range test)  

*L.S.R.   Least significant range (Duncan range at 34). 

*L.S.

R at 

67 

Control Potassium sorbate Terramycine Thymol Acetyl salicylic acid Treatments 
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Fig 5: Mean percentages of reduction in chalkbrood infection 

when honeybee colonies were treated with an antibiotic 

(Terramycine) and other three chemicals in winter, 3121 

at Minia region. 

 

In the second season (winter 1033), data in Table  (3) and Figure 

(3) showed that using acetyl salicylic acid with sugar powder, candy 

and sugar syrup resulted in the lowest mean infection percentages of 

chalkbrood infection (3023,3032 and 30414 ), followed by Thymol 

(3031, 1002 and 10334), then Terramycine (1034,1011 and 10104). 

While using potassium sorbate recorded the highest mean infection 

percentages (1000, 1031 and 10134) for the same carriers mentioned 

above, respectively. According to reduction percentages of the disease 

infection at the end of winter season, the efficiency of the tested 

materials could be arranged in the following descending order; acetyl 

salicylic acid > Thymol > Terramycine > potassium sorbate which 

resulted in reducing chalkbrood infection by (33023, 30013 and 

300114), (14033, 14041 and 140334), (13013, 10034 and 100134) and 

(3033, 3013 and 30134) when they were carried on sugar powder, sugar 

syrup and candy, respectively. 

*L.S.R 

at 67 

Control Potassium sorbate Terramycine Thymol Acetyl salicylic acid Treatments 
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Table 6: Mean percentages of chalkbrood infection when 

honeybee colonies were treated with an antibiotic 

(Terramycine) and other three chemicals in winter, 

3122 at Minia region. 

 
For each row, means followed by the same letters are not significantly 

different at 34 level of  probability (Duncan multiple range test)    

*L.S.R.   Least significant range (Duncan range at 34). 
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Fig 6: Mean percentages of reduction in chalkbrood infection 

when honeybee colonies were treated with an antibiotic 

(Terramycine) and other three chemicals in winter, 3122 

at Minia region. 

 

Statistical analysis of the obtained data showed that there was 

significant difference between efficacy of tested chemicals and 

potassium sorbate was the least effective treatment.  

In the present study acetyl salicylic acid was the greatest 

effective treatment. These results are in agreement with Jenko et al., 

(3333) who found that using acetyl salicylic acid in winter   resulted 

in 214 reduction percentage. Our results with thymol were confirmed 

by Ali, (1001) who found that Thymol inhibited completely the 

growth of the fungus of Aspergillus flavus. Harz et al., (1002) found 

that acetyl salicylic acid successfully control microorganisms which 

affect of honeybee colonies.  

However, the present results are far from those results obtained 

by Mourad et al., (1003) who found that using Thymol recorded 0034 

reduction in mummies numbers resulted by fungal diseases. 
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Monitoring chalkbrood infection during spring 

Results in Table (4) and Figure (4) showed the efficiency of 

chemicals that used to control chalkbrood have a positive in  spring of 

the first year (1030) which could be arranged in the following 

descending order; potassium sorbate (2012, 2011 and 20314) > Thymol 

(1020, 1013 and 10124) > Terramycine (1033, 1031 and 10014) > acetyl 

salicylic acid (3012, 3011 and 30414) when they used with sugar syrup, 

candy and sugar powder, respectively. 

Table 7: Mean percentages of chalkbrood infection monitored 

during spring of 3121 in honeybee colonies previously 

treated in winter 3116/3121 with the four tested 

chemicals at Minia region. 

For each row, means followed by the same letters are not significantly 

different at 34 level of  probability (Duncan multiple range test) 

*L.S.R.   Least significant range (Duncan range at 34). 

 

Results also, recorded that using sugar powder as carrier 

enhanced the activity of tested chemicals that resulted in the lowest 

infection percentages of chalkbrood (2031, 1001, 1012 and 30414) for 

potassium sorbate, Terramycine, Thymol and acetyl salicylic acid,  

respectively. In contrast using sugar syrup recorded the highest mean 

infection percentages (2012, 1020, 1033 and 30124) while using candy 

L.S.

R at 

67 

Control Potassium sorbate Terramycine Thymol Acetyl salicylic acid Treatments 
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as carrier of these chemicals resulted in decreasing of the disease 

infection by figures came in between the two levels mentioned above. 

Statistical analysis of the obtained data showed that there were 

significant differences among the efficacy of different treatments and 

potassium sorbate gave unsatisfactory results in this respect. 

In spring of 1033, data in Table (1) and Figure (1) showed that 

the highest infection percentages were recorded for those colonies that 

were treated with potassium sorbate (2012, 2032 and 20034), while the 

lowest infection percentages were 3043, 3043 and 30214 in acetyl 

salicylic acid treatments with sugar syrup, candy and sugar powder, 

respectively. 
Table %: Mean percentages of chalkbrood infection monitored during 

spring of 3122 in honeybee colonies previously treated in 

winter 3121/3122 with the four tested chemicals at Minia 

region. 

 *L.S.R 
at 67 

Control Potassium sorbate Terramycine Thymol Acetyl salicylic acid Treatments 
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For each row, means followed by the same letters are not significantly 

different at 34 level of  probability (Duncan multiple range test)    

*L.S.R.   Least significant range (Duncan range at 34). 
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Also, results revealed that using sugar syrup as a carrier did not 

give decreasing infection percentages of chalkbrood (2012, 1033, 1033 

and 30434 when using potassium sorbate, Terramycine, Thymol and 

acetyl salicylic acid, respectively). While using sugar powder as a 

carrier minimized infection percentages to 3021, 3033, 1003 and 20034. 

However using candy as a carrier resulted in medium efficacy of the 

tested chemicals. 

These results are in agreement with Menapace and Hale, (3323) 

who found that potassium sorbate did not prevent or control 

chalkbrood under field conditions. Calderone et al., (3332) and Davis 

and Ward, (1001) who found that Thymol inhibited all  growth of 

fungi at 3000 ppm for 11 h, Their results suggest that plant extracts 

might play a significant role in the management of honeybee diseases. 

Flores et al., (1002) found that antibiotics like oxytetracycline 

recorded reduction in infection percentage up to 214 of chalkbrood in 

the honeybee (Apis mellifera L.). They conclude that it would be of 

great interest to verify the same effect in the long term in apiaries.   

On the other hand, the present results are in far from those results 

obtained by Rembold et al., (3320) who found that controlled fungal 

diseases by chemical compounds as oxytetracycline resulted good 

reducing of chalkbrood and stone brood infection up to 134. Gamber, 

(3330) reported that using Thymol did not stay residuals in honey. 

 

Monitoring chalkbrood infection during summer  

Data in Table (2) and Figure (4) showed that using sugar powder 

as carrier of the tested chemicals seem to be support the efficacy of 

these chemicals where the lowest percentages of infection (3032, 3042, 

3043 and 10444) were recorded with acetyl salicylic acid, Thymol, 

Terramycine and potassium sorbate, respectively.   

However, using sugar syrup as carrier resulted in the lowest 

efficacy of these chemicals, which resulted in decreasing infection 

percentages (3012, 3021, 3031 and 10214) with acetyl salicylic acid, 

Thymol, Terramycine and potassium sorbate, respectively. 
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Table 2: Mean percentages of chalkbrood infection monitored 

during summer of 3121 in honeybee colonies previously 

treated in winter 3116/3121 with the four tested 

chemicals at Minia region. 

L.S.R 

at 67 

Control Potassium sorbate Terramycine Thymol Acetyl salicylic acid Treatments 
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4524 45%6 45%5 4523 45%7 4577 2564 25%7 2576 252% 25%7 2572 2532 2534 2522 Mean 

For each row, means followed by the same letters are not significantly 

different at 34 level of  probability (Duncan multiple range test)  

*L.S.R.   Least significant range (Duncan range at 34). 

 

On the other hand results showed that acetyl salicylic acid 

resulted in the lowest infection percentages (3032, 3011 and 3.124) 

when carried on sugar powder, candy and sugar syrup, respectively, 

followed by Thymol and Terramycine mixed with sugar powder (3042 

and 30434, respectively). However using potassium sorbate with sugar 

powder, candy and sugar syrup resulted in 1044, 1.14 and 10214 

infection, respectively.  

In summer 1033, results of Table (3) and Figure (1) showed that 

the efficacy of acetyl salicylic acid surpassed the efficacy of 

Terramycine which in turn surpassed the efficacy of Thymol, while 

the efficacy of potassium sorbate came in last position.  
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Table 6: Mean percentages of chalkbrood infection monitored 

during summer of 3122 in honeybee colonies previously 

treated in winter 3121/3122 with the four tested 

chemicals at Minia region. 

 
For each row, means followed by the same letters are not significantly different at 
34 level of  probability (Duncan multiple range test)    
*L.S.R.   Least significant range (Duncan range at 34). 

 

Data in that season showed that the highest mean infection 

percentages recorded for using potassium sorbate treatment (1021, 

1011 and 10314), followed by Terramycine (3023, 3012 and 30124), 

followed by Thymol (3032, 3023 and 30214), while using acetyl 

salicylic acid resulted in the lowest mean infection percentages (3033, 

3033 and 30034) when mixed with sugar powder, candy and sugar 

syrup, respectively.  

*L.S.

R at 

67 

Control Potassium sorbate Terramycine Thymol Acetyl salicylic acid Treatments 
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Fig 7 : Mean percentages of chalkbrood infection monitored 

during the four seasons 3116/3121 in colonies treated 

during autumn and winter of 3116/3121 Terramycine 

and other three  chemicals at Minia region. 
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Fig % : Mean percentages of chalkbrood infection monitored 

during the four seasons 3121/3122 in colonies treated 

during autumn and winter of 3121/3122 Terramycine 

and other three  chemicals at Minia region. 

Statistical analysis of the obtained data showed that there were 

significant differences among efficacy of different treatments. 
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These results are in agreement with those results obtained by 

Calderone et al., (3332) who found that Thymol inhibited fungus 

growth. Spivak and Reuter, (1003) and Davis and Ward, (1001) found 

that using oxytetracycline gave excellent results and reduce the 

infection level of fungus disease to 104 at summer (by 134reduction). 

Flores et al., (1002) reported that oxytetracycline reduced infection 

percentage up to 214 of chalkbrood in the honeybee (Apis mellifera 

L.).  
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 الطباشيري ألحضنهتوقيت ظهور ومكافحة مرض دراسات على 

 قة المنيافي منط

 

 محمود جمعة درويش –حسن  رشديعادل  –حصافى محمد عشبة 
 جامعة المنيا  –كمية الزراعة  –قسم وقاية النبات 

 

 9002تممم رجممراه اممرا الفراسممة  ممم من وممك المنيمما ورلممت  ممم الاتممر  الممتممف  بممي  عممامم 
م حيممممت اسممممتئفمت  واعممممت  نحمممم  عسمممم  متسمممماوية قممممم الومممموا ممممم  سمممم لك النحمممم  9022رلممم  
أقراص شمعيك  مم المتوسم  و وتمم اسمتئفام  واعمت  8كرنيولم الهجي  الأو  ويغ م النح  ال

 مموحك و وكرلت مئزو  غراعم متساوي. اتتحتوي عم  ممكات أئو 
ال باشممممميري  ألحضمممممنكأوضمممممحت النتممممماعن أ  أعمممممم  نسمممممبة معويمممممة ل  مممممابة بممممممر  

% 62.6معويممة و فرجممة  49.3ابريمم  )متوسمم  فرجممة حممرار   90%( تممم تسممجيمها  ممم 5.97)
%( ئمم   الاتمممر  0.66 –ر وبممة نسممبية(. بينممما كانمممت اقمم  نسممبة ر ممابة )تتمممراو  بممي   ممار 

 – 28.40م ) متوسممم  فرجمممك حمممرار  9020حتممم  نهايمممة ممممارس  9002الممتمممف  بمممي  فيسممممبر 
   %(.55.2 – 67.7فرجة معوية ور وبة نسبية تتراو  بي   97.8

وتم استئفام ث ت مركبات كيمياعية )حام  الأستي  ساليسمميت والثمايمو  وسموربات 
 ثمممممممم ت  ممممممممور تغريممممممممة مئتماممممممممة   ممممممممموالتيراميسممممممممي  كمضمممممممماف حيمممممممموي  البوتاسمممممممميوم (

 محمو  سكرى(. –كانفى  –)سكر بوفر  
يسمميت أع م  أعمم  ئام   م  % وأوضحت النتاعن أ  رستئفام حا  الأستي  سال

%  مم   80.32 و  مم  الئريممت % 79.73ال باشمميرى )أعممم  ممم   ل  مابة بمممر  الحضممنة
% 44.96   المرتبة الثانيمة حيمت و ممت نسمبة الئام  الم  الشتاه( ولك  التيراميسي  جاه 

. بينممما شممغ  الثيمممو  المسممتوى الثالممت والممرى أفى المم   %  مم  الشممتاه80.05 مم  الئريممت و 
.  مم   مم  الشممتاه% 57.02 %  مم  الئريممت و46.22ئامم   ل  ممابة بهممرا المممر  حمموالم 

حمممي  اسمممتئفام سممموربات البوتاسممميوم لمممم يع ممم  نتممماعن مرضمممية ضمممف امممرا الممممر  حيمممت كانمممت  
 %    الشتاه.45.59%    الئريت و 4.4حوالم 


