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ABSTRACT 
 

         This work was performed during the period from May 2011 to May 2012, the 
times of increase and decrease of the infection strength with American and European 
foulbrood diseases in certain hybrid honeybee colonies Apis mellifera (L.) 
(Hymenoptera: Apidae) were studied at Menoufia governorate, generally, it was 

appeared that American foulbrood (AFB) existing throughout the year by varied levels 
while European foulbrood (EFB) is viewed at short and defined periods, other hand, 
the hybrid Carniolean honeybee race was found more tolerance to infection with the 
foulbrood diseases than the hybrid Italian honeybee race in the Egyptian environment.   
Keywords: Honeybee, Apis mellifera L., American foulbrood, European foulbrood, 

infection, Sheshae, Shatanof, hybrid Carniolean race, hybrid Italian race, 
fluctuation, Prospective. 

 

INTRODUCTION 
 

         Honeybee colonies exposure to numerous pathogens uleide cause 
severe damage to beekeeping industry world wide.  

The American foulbrood (AFB) is caused by only Paenibacillus larvae 
subsp. larvae (P. l. l.) bacterium by coordination of Morse (1980), 
Moosbeckhofer (1991), Shimanuki and Knox (1991), Alippi (1997), Hansen 
and Brodsgaard (1999) and Scuch, et al. (2001).  

The European foulbrood (EFB) caused by another bacterium,  
Melissococcus pluton (M. pluton) bacterium according to Langdridge (1979), 
Morse (1980), Walton (1980), Bailey (1981), Farmnote (1984), Sanford 
(1987), Shimanuki and Knox (1991).  

Honeybee colonies are susceptible to AFB disease or EFB disease, 
which caused momentous damage (Posyniak, et al., 2003).  

The two foulbrood diseases are widespread in the world (Hoyo et al., 
2001) and from year of 1996 to now according to observations of several 
beekeepers, the known symptoms of these diseases had been appearing in 
several Egyptian apiaries, for example Zakaria (2007) mentioned that in 2006 
ten colonies from 75 honeybee colonies of Carniolean hybrid were located in 
an apiary at Giza region of Egypt were found infected with foulbrood disease, 
whereas he diagnosed the disease dependency on its symptoms as AFB. 
Also, dependency on the symptoms inspection and milk test procedure, 
Owayss (2007) reported that 30-50 % of 5 apiaries (two apiaries 150&100 
colonies of Apis mellifera carnica, hybrid honeybee situated in Ibshawai 
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district, and three other apiaries 80, 90&100 colonies situated in Tameia 
district Fayoum governorate) were infected with AFB disease. While Khattaby 
et al., 2011 controlled or remedied 53 Carniolean honeybee colonies (Apis 
mellifera L.) distributed in two apiaries at Giza and Menoufia governorates 
whereas all those colonies were affected and exposed to the known 
symptoms of AFB disease, and intervened them some colonies included a 
few combs with EFB symptoms.  
 In this present investigation we tried the ascertain from sensitivity 
both of the hybrid races Apis mellifera carnica and Apis mellifera ligustica to 
the foulbrood diseases and from appearance times of these diseases with 
harshness in the apiary.  
  

MATERIALS AND METHODS 
 

Field experiment:-    
 The procedures of this field trial had been performed about of holly 
one year, from May 2011 to beginnings May 2012, in a private apiary own 
some beekeeper situated at Menoufia governorate.  
 The work started at 2 May 2011 whereas the apiary was consisted of 
28 hybrid honeybee colonies in Sheshae district, divided to 16 Carniolean 
colonies and 12 Italy colonies, and all those had been sorted honey of the 
salty (Citrus sp.) season.  
 The colonies varied of the brood combs's numbers which swung 
between 4 to 8 combs.  

                  
Fig. (1) AFB Symptoms.                         Fig. (2) A ropy threadlike material AFB only.                                             
 

  
                                                    Fig. (3) EFB Symptoms.   
 
By inspection the colonies, it was observed that two foulbrood diseases are 
found in some colonies without others, the inspection was mad within two 
steps, first by checkup of the diseased symptoms according to Shimanuki & 
Knox (1991) which belong to whether of the two diseases «Figs. 1, 2 and 3» 
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and second step was doing of the Holst test in order to distinction between 
AFB and EFB diseases according to Chantawannakul & Dancer (2001).  

By the above-mentioned inspection, numbers of the affected colonies 
was recorded, whereas from the 16 hybrid Carniolean colonies, 2 colonies 
with AFB + 5 colonies with EFB were existed + 9 colonies are healthy, but 
from the 12 hybrid Italy colonies, it were found 3 colonies with AFB + 1 colony 
with EFB + 6 colonies contained on symptoms of the two foulbrood diseases 
+ 2 colonies without foulbrood symptoms. 
The experiment performances:- 
 6 diseased colonies were deducted from overall bee colonies of the 
apiary for this experiment without remedy and were transferred to another 
district in the same governorate which was Shatanof hamlet and faraways 
about 6 kilometers from the apiary's origin center. The six diseased colonies 
were 3 hybrid Carniolean (2 colonies with AFB + 1 colony with EFB) and 
another 3 hybrid Italy (all were affected by the two foulbrood diseases).  
 At beginning of the experiment, all these six diseased colonies 
consisted from only seven combs among broods, honey and pollen; therefore 
combs of each colony of these six colonies were marked by distinguished 
color belonging to each colony.  
 The 6 diseased colonies were not treated by any therapeutic 
materials, but were leaved or were allowed to go ahead with normal case, 
only it was satisfied with these six colonies by making of the ordinary 
beekeeping procedures as the follows;  

1) Continual cleaning to the hives from the bee's wastes.  
2) Warming or ventilation of the colonies excellently.  
3) The interesting by the sugary and proteinaceous feeding for the 

needy colonies.  
4) Each colony of these six colonies was supported every 21 days 

pursuant to its necessity by shaking suitable quantity of nurse 
honeybee (incubator adult honeybee) to it from the same race but 
healthy. 

 The colonies were inspected every 14 days (6/5/2011 - 4/5/2012) for 
the diseased symptoms of whether AFB or EFB as well as mentioned 
previously, whereas the checkup had been finished to double faces of all 
the seven combs per each colony. 
 The readings of total number and mean of the diseased brood cells 
(capped and uncapped cells) were registered per every colony (tables 
No. 1, 2 and 3).    
 

RESULTS AND DISCUSSION 
 

Presence & fluctuation of the tow foulbrood diseases 
From values which showed in Table (1), and present the total number 

of the diseased brood cells with AFB or EFB disease in each replicate it 
became clear that:  
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AFB disease is existent round the year approximately and its 
symptoms to come to light at any period of the year but by varying rates if it 
wasn’t controlled whereas; 
a. The symptoms begin to appearance during and after season of the citrus 

blooming (March, April and May months). 
b. Then, the symptoms begin to decrease until the June month beginnings. 
c. The symptoms to take up again and with a harder condition is presented 

by increment of the affected cells number after the clover blooming 
season and through the summer's months (June, July and August 
respectively), it is worth mentioning that Zakaria (2007), stated that he 
found the AFB infections in an apiary at Giza region during summer 
season clearly. 

d. Then appearance of the symptoms shrinks from September up to 
December months. 

e. Then the colonies enter to January and February months combined with 
conflicting or ashamed rises in the symptoms.  

Appearance's highest of AFB symptoms cleared in August month, 
since, the values of the total number of the brood cells which exhibited the 
AFB symptoms in each three replicates were 94, 85 and 61 cells respectively 
in the hybrid Carniolean race, while in the hybrid Italian race, these values 
were 279, 393 and 221 cells to the same respect. By contrary, Lotfi and 
Shahryar (2011) stated about AFB by examination of bee larva and honey 
samples collected from 650 apiaries in Iran during two years, that 5.8% total 
infection rate was recorded, AFB infection was started in May with highest 
incidence rate (17.3% of apiaries) and finished in July with 1%.  

It is observed that AFB disease less of appearance in the winter than 
the summer's months, and that is cleared from the low levels of the affected 
brood cells number at this time of the year.  

While symptoms of EFB disease, it had been observed at definite 
periods from the year without others whereas;  
a. The disease presents at months of the spring (February, March and 

April), and at times of the weather's fluctuations (May, first half of June, 
September and start of October). 

b. The EFB disease high in values of the brood cells number which 
exhibited to the symptoms, then these numbers rapidly decrease and 
suddenly disappear, due to power of the honeybee colony as a result of 
improvement in the weather circumstances, (Heath; 2012, answered on 
question "if EFB is present in a colony in Spring why does it appear to 
disappear in summer?" by that if larvae are well fed, and can manage to 
take in enough food to feed both themselves and the EFB Melissococcus 
plutonius bacteria, they can manage to survive with EFB bacteria in their 
gut. As the brood nest reaches its peak in size in mid June the nurse 
bees will be stretched to feed all their charges, so EFB may claim more 
victims. Once the brood nest reduces in size later in summer, an efficient 
colony will be better able to feed its larvae well and the disease will 
‘appear to disappear’. A good nectar flow is crucial for this.).  

 
 



J. Plant Prot. and Path., Mansoura Univ., Vol. 4 (10), October, 2013 

 861 

Table (1): Total number of brood cells infected with foulbrood diseases 
per each colony every 14 days 

Hybrid Italian Hybrid Carniolean Honeybee strain 

3 2 1 3 2 1 Replicate 

EFB AFB EFB AFB EFB AFB EFB AFB EFB AFB EFB AFB 
Kind of 

foulbrood 

109 89 205 306 419 134 16 0 0 68 0 66 6   May 

2
0
1
1
 

D
a
te

 o
f 

c
h

e
c
k
u

p
 

79 63 176 287 273 94 7 0 0 54 0 46 20 May 

56 34 123 235 211 86 0 12 0 13 0 22 3   Jun 

27 57 61 241 34 161 0 36 0 19 0 31 17 Jun 

0 78 0 254 0 186 0 38 0 26 0 38 1   Jul 

0 94 0 267 0 191 0 45 0 32 0 40 15 Jul 

0 125 0 279 0 214 0 47 0 44 0 52 29 Jul 

0 203 0 291 0 247 0 59 0 64 0 70 12 Aug 

0 221 15 393 0 279 0 61 0 85 0 94 26 Aug 

47 165 31 314 68 201 0 53 9 80 11 64 9   Sep 

35 88 23 216 62 172 2 30 4 42 7 37 23 Sep 

19 43 14 121 22 106 0 19 0 38 0 23 7   Oct 

0 35 0 82 0 84 0 4 0 16 0 7 21 Oct 

0 31 0 68 0 81 0 0 0 2 0 0 4   Nov 

0 29 0 32 0 58 0 0 0 0 0 0 18 Nov 

0 21 0 21 0 26 0 0 0 0 0 0 2   Dec 

0 17 0 18 0 20 0 0 0 0 0 0 16 Dec 

0 24 NB NB 0 14 0 0 0 0 0 10 30 Dec 

0 19 NB NB 0 6 0 10 0 11 0 9 13 Jan 

2
0
1
2
 

0 13 NB NB 0 5 0 6 0 8 0 5 27 Jan 

39 16 NB NB NB NB 0 11 5 13 0 8 10 Feb 

44 21 NB NB NB NB 3 17 12 15 0 11 24 Feb 

48 5 NB NB NB NB 13 0 16 0 17 2 9   Mar 

51 0 NB NB NB NB 6 0 0 0 19 0 23 Mar 

57 0 NB NB NB NB 0 0 0 0 8 0 6   Apr 

62 10 NB NB NB NB 0 0 0 1 0 3 20 Apr 

31 28 NB NB NB NB 0 4 0 7 0 17 4   May 

NB; It means Non Brood or there weren't brood of honeybee by reason of loss or 
weakness of the queens. 

 
Susceptibility of the tow hybrid honeybee races to the foulbrood 
diseases :  

From values which present means of the brood cells number affected 
with AFB (table No. 2), or affected with EFB (table No. 3) expressive of the 
foulbrood diseases intensity over the year, it was showed that hybrid Italian 
race is more susceptibility or passivity by any foulbrood disease than hybrid 
Carniolean race, whereas that comes to light from the following;  

The means of brood cells number affected by whether of the tow 
foulbrood diseases / one comb face at most of the infection periods during 
the year were higher in the hybrid Italian race than in the hybrid Carniolean 
race (More showing on Figures No. 1 and 2).  
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Fig. 1: The differences between hybrid races of Carniolean and Italian 
honeybee infected by AFB disease. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2: The differences between hybrid races of Carniolean and Italian 

honeybee infected by EFB disease. 
 
Appearance continuity to the infection's symptoms by the foulbrood 

especially EFB for a longer period in the hybrid Italian race than in the hybrid 
Carniolean race.  

Non tolerance of two replicates in the hybrid Italian honeybee race for 
infection with any foulbrood kind for a long time, and consequently that lead 
to death or loss of these replicates completely contrary of three replicates in 
the hybrid Carniolean honeybee race in which the brood generation 
continued all through the year.  
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Prediction with seriousness times or critical levels of the infection 
Table (2) shows that highest prospective number for total of the brood 

cells infected by AFB occurs at 26 August, and that appears on Figure (1) 
clearly, whereas in hybrid Carniolean race, the prospective number was 80 
brood cells and this number is considered less than total number of the 
infected brood cells (the critical level) in which it must be interference by the 
remedy or the treatment (this critical level or sever degree is 100 brood cells 
as it was shown by Aly; 2012), while the prospective number was in hybrid 
Italian race 297,67 brood cells and this number here already exceeded the 
critical number with grades, whereas it originally at the period (May – 
September) in all dates had exceeded the critical number, but at the period 
(October – April), the prospective number was less than 100 brood cells.  
 
Table (2): Infected intensity by AFB disease between hybrid races of 

Carniolean and Italian honeybee  

NB; It means Non Brood or there weren't brood of honeybee by reason of loss or 
weakness of the queens. 

Hybrid Italian Hybrid Carniolean 
Honeybee 

strain 

1, 2, 3 3 2 1 1, 2, 3 3 2 1 Replicate 

P
ro

s
p

e
c
ti

v
e
  
 

T
o

ta
l 

n
u

m
b

e
r 

/r
e
p

li
c
a
te

 

G
e
n

e
ra

l 

M
e

a
n

 o
f 

o
n

e
 f

a
c
e
 

M
e

a
n

 o
f 

o
n

e
 f

a
c
e
 

M
e

a
n

 o
f 

o
n

e
 f

a
c
e
 

M
e

a
n

 o
f 

o
n

e
 f

a
c
e
 

P
ro

s
p

e
c
ti

v
e
  

T
o

ta
l 

n
u

m
b

e
r 

/r
e
p

li
c
a
te

 

G
e
n

e
ra

l 

M
e

a
n

 o
f 

o
n

e
 f

a
c
e
 

M
e

a
n

 o
f 

o
n

e
 f

a
c
e
 

M
e

a
n

 o
f 

o
n

e
 f

a
c
e
 

M
e

a
n

 o
f 

o
n

e
 f

a
c
e
 

Estimate 

176.33 12.60 6.36 21.86 9.57 44.67 3.19 0 4.86 4.71 6   May 

2
0
1
1
 

D
a
te

 o
f 

c
h

e
c
k
u

p
 

148.00 10.57 4.50 20.50 6.71 33.33 2.38 0 3.86 3.29 20 May 

118.33 8.45 2.43 16.79 6.14 15.67 1.12 0.86 0.93 1.57 3   Jun 

153.00 10.93 4.07 17.21 11.50 28.67 2.05 2.57 1.36 2.21 17 Jun 

172.67 12.33 5.57 18.14 13.29 34.00 2.43 2.71 1.86 2.71 1   Jul 

184.00 13.14 6.71 19.07 13.64 39.00 2.79 3.21 2.29 2.86 15 Jul 

206.00 14.71 8.93 19.93 15.29 47.67 3.40 3.36 3.14 3.71 29 Jul 

247.00 17.64 14.50 20.79 17.64 64.33 4.60 4.21 4.57 5.00 12 Aug 

297.67 21.26 15.79 28.07 19.93 80.00 5.71 4.36 6.07 6.71 26 Aug 

226.67 16.19 11.79 22.43 14.36 65.67 4.69 3.79 5.71 4.57 9   Sep 

158.67 11.33 6.29 15.43 12.29 36.33 2.60 2.14 3.00 2.64 23 Sep 

90.00 6.43 3.07 8.64 7.57 26.67 1.90 1.36 2.71 1.64 7   Oct 

67.00 4.79 2.50 5.86 6.00 9.00 0.64 0.29 1.14 0.5 21 Oct 

60.00 4.29 2.21 4.86 5.79 0.67 0.05 0 0.14 0 4   Nov 

39.67 2.83 2.07 2.29 4.14 0.00 0 0 0 0 18 Nov 

22.67 1.62 1.50 1.50 1.86 0.00 0 0 0 0 2   Dec 

18.33 1.31 1.21 1.29 1.43 0.00 0 0 0 0 16 Dec 

19.00 1.36 1.71 NB 1.00 3.67 0.26 0 0 0.79 30 Dec 

12.50 0.89 1.36 NB 0.43 10 0.71 0.71 0.79 0.64 13 Jan 

2
0
1
2
 

9.00 0.64 0.93 NB 0.36 6.33 0.45 0.43 0.57 0.36 27 Jan 

16.00 1.14 1.14 NB NB 10.67 0.76 0.79 0.93 0.57 10 Feb 

21.00 1.50 1.50 NB NB 14.00 1.00 1.21 1.07 0.71 24 Feb 

5.00 0.36 0.36 NB NB 0.67 0.05 0 0 0.14 9   Mar 

0 0 0 NB NB 0 0 0 0 0 23 Mar 

0 0 0 NB NB 0 0 0 0 0 6   Apr 

10.00 0.71 0.71 NB NB 1.33 0.10 0 0.07 0.21 20 Apr 

28.00 2.00 2.00 NB NB 9.33 0.67 0.29 0.50 1.21 4   May 
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But EFB disease, table (3) and Figure (2), the highest prospective 
number for total of the brood cells infected by this disease in the hybrid Italian 
race was at May month equals 244,33 brood cells, and persisted higher than 
the critical number up to beginnings of June month, then it decreased after 
that even it decreased off the sever degree at the same May month but in the 
second year of the experiment because of weakness and inability for 
compensation of the brood which were missed by EFB disease in hybrid 
Italian race, while on the contrary, the disease was lower than the critical 
number in hybrid Carniolean race always. 
 
Table (3): Infected intensity by EFB disease between hybrid races of 

Carniolean and Italian honeybee 

Hybrid Italian Hybrid Carniolean 
Honeybee 

strain 

1, 2, 3 3 2 1 1, 2, 3 3 2 1 Replicate 

P
ro

s
p

e
c
ti

v
e
  
 

T
o

ta
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b

e
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/r
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e
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e
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e
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o
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n
e

 f
a
c
e
 

M
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n
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fa
c
e

 

M
e

a
n

 o
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o
n

e
 

fa
c
e

 

M
e

a
n

 o
f 

o
n

e
 

fa
c
e

 

Estimate 

244.33 17.45 7.79 14.64 29.93 5.33 0.38 1.14 0 0 6   May 

2
0
1
1
 

D
a
te

 o
f 

c
h

e
c
k
u

p
 

176.00 12.57 5.64 12.58 19.50 2.33 0.17 0.5 0 0 20 May 

130.00 9.29 4.00 8.79 15.07 0 0 0 0 0 3   Jun 

40.67 2.91 1.93 4.36 2.43 0 0 0 0 0 17 Jun 

0 0 0 0 0 0 0 0 0 0 1   Jul 

0 0 0 0 0 0 0 0 0 0 15 Jul 

0 0 0 0 0 0 0 0 0 0 29 Jul 

0 0 0 0 0 0 0 0 0 0 12 Aug 

5 0.36 0 1.07 0 0 0 0 0 0 26 Aug 

48.67 3.48 3.36 2.21 4.86 6.67 0.48 0 0.64 0.79 9   Sep 

40.00 2.86 2.50 1.64 4.43 4.33 0.31 0.14 0.29 0.50 23 Sep 

18.33 1.31 1.36 1.00 1.57 0 0 0 0 0 7   Oct 

0 0 0 0 0 0 0 0 0 0 21 Oct 

0 0 0 0 0 0 0 0 0 0 4   Nov 

0 0 0 0 0 0 0 0 0 0 18 Nov 

0 0 0 0 0 0 0 0 0 0 2   Dec 

0 0 0 0 0 0 0 0 0 0 16 Dec 

0 0 0 NB 0 0 0 0 0 0 30 Dec 

0 0 0 NB 0 0 0 0 0 0 13 Jan 

2
0
1
2
 

0 0 0 NB 0 0 0 0 0 0 27 Jan 

39.00 2.79 2.79 NB NB 1.67 0.12 0 0.36 0 10 Feb 

44.00 3.14 3.14 NB NB 5.00 0.36 0.21 0.86 0 24 Feb 

48.00 3.43 3.43 NB NB 15.33 1.10 0.93 1.14 1.21 9   Mar 

51.00 3.64 3.64 NB NB 8.33 0.60 0.43 0 1.36 23 Mar 

57.00 4.07 4.07 NB NB 2.67 0.19 0 0 0.57 6   Apr 

62.00 4.43 4.43 NB NB 0 0 0 0 0 20 Apr 

31.00 2.21 2.21 NB NB 0 0 0 0 0 4   May 

NB; It means Non Brood or there weren't brood of honeybee by reason of loss or 
weakness of the queens. 
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CONCLUSION AND RECOMMENDATION 
 

Based on the experiment results which were previously mentioned, it was 
concluded the following; 

 Expansion in breeding of the honeybee Carniolean race inside the 
Egyptian apiaries more than the honeybee Italian race is the best by reason 
of the honeybee Carniolean race is lower infection and is more tolerance than 
the later race opposite AFB and EFB by noticeable shape.  

The best is non much reliance on that mentioned in certain research 
papers (such as Aly; 2012) of waiting until reaching to the sever degree of the 
infection for the intervention with the control, rather must be earliness by the 
treatment in condition of appearance of any few symptoms of the infected 
brood cells especially in the Italian race.  

 Intervention with the suitable medicine at pausing interval of the main 
nectar in most Egypt which is from mid of June until mid of February of the 
next year is the best, whereas the remedy additions at this interval cause 
protection opposite appearance of the infection in citrus blooming season 
(March – April), then we recommend also with returning the remedy after 
extracting the citrus honey at mid of April to May beginnings due to prevent 
appearance of the infection with its very high numbers in the clover season 
and in July, August and September months especially in the Italian race. 
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نحي  ايسسي  اينرنني ي   اانيياي  قي  مقا مية هجين  مقارنة بين  سيتي    دراسات"
   " سفنات ايحضنة
، 1، م ي يى مطييفى خييا 2، أحمد محم د خيابى2محمد ايسند حشنش، 1رضا ايسند عمر

 1إبراهنم عبد الله جسب  
 جامسة بنها.  - نلنة ايزراعة بمش هر - قسم  قانة اينبات 1
 .ايجنزة -مرنز ايبح ث ايزراعنة  -د بح ث  قانة اينبا ات مسه  -قسم بح ث اينح   2
 

فن الأمريكي  والأوروبي  ع ي  تم قياس قدرة عدد من طوائف نحل العسل الهجين المصابة بمرضي  اليتع   
هجييين مقارنيية بييين سيي لت  حيييت تييم عمييل بييدون إضيياية عييية ع جييا  وإسييتمراريتها هيينين المرضييين  مقاوميية

بمحايظية شيطانوف هينين المرضيينأ عجريي  التجربية يي  منطقية لحساسييتهما ن حييت ميالكرنيول  والإيطيال  
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( ع   ث ثية طوائيف )مكيررا ( مين كيل سي لةأ يثبي  مين نتيائ  3123مايو - 3122المنويية لمدة عام )مايو
 البحت ما ي  ؛ 

جربية وجيد من خ ل متوسطا  عدد العيون المظهرة لأعيرا  اليتعفن ع ي  مسيتو  كيل طائفية مين طوائيف الت
 الآت  بوجه عام؛ 

عن مر  تعفن الحضنة الأمريكي  متواجيد ع ي  ميدار العيام ولكين بيدرجا  متفاوتية وتظهير ععراضيه ع ي   (2
ثيم الظهور عثناء وبعد موسم الموالح  تبدع الأعرا  ي ن الس لتين عند عدم مكايحته حيت حضنة نحل عي م

ظهييور مييرةر عخيير  وبصييورة عشييد وبتدايييد ييي  عييدد تعيياود التعييود ييي  التنيياقب حتيي  بييدايا  شييهر يونيييو ثييم 
هيور ثيم يتنياقب ظعشيهر الصييف يونييوأ يولييوأ ع سيطس  بعيد موسيم البرسييم خي ل ونلي العيون المصيابة 

ينياير يي  بدرجية خفيفية ولكين تعياود الأعيرا  يي  الظهيور ميرةر عخير  الأعرا  من سبتمبر حتي  ينياير ل
 ويبراير. 

ريك  تكون ي  شهر ع سطس وهنا يتضح من قيم العدد الإجميال  لعييون عقص  ظهور لأعرا  التعفن الأم (3
 الحضنة المظهرة للأعرا  ي  كل من مكررا  الس لتين ي  هنا التوقي . 

ي حظ عن اليتعفن الأمريكي  عقيل ظهيورار يي  الشيتاء عنيه يي  عشيهر الصييف ويتضيح هينا مين تيدن  قييم عيدد  (4
 العيون المصابة ي  هنا الوق  من السنة. 

 عما مر  تعفن الحضنة الأوروب  يي حظ ظهور ععراضه يي  عوقيا  معينية مين السينة دون الأخير  حييت (5
مرتفعيار يي  قييم عيدد العييون المظهيرة للأعيرا  ثيم يبيدع الربيي  وعوقيا  التق بيا  الجويية يتواجد يي  بيدايا  

 يتناقب سريعار ويختف  يجأةر بسبب قوة الطائفة نتيجةر لتحسن الظروف الجوية.  
سيي لة الإيطييال  الهجييين عكثيير حساسيييةر عو تييأثرار بييأي ميين مرضيي  الييتعفن عيين السيي لة الكرنيييول  التبييين عن  (6

 < ---الهجين ويظهر هنا ي  الآت  
العيون المصابة بأي من مرضي  اليتعفن ومتوسيطاتها يي  عكثير عوقيا  الإصيابة خي ل السينة  إجمال  عدد . ع

 عع   ي  حالة النحل الإيطال  عنها ي  النحل الكرنيول .  
إستمرار ظهور ععرا  الإصابة ي  الس لة الإيطال  الهجين لفترة عطول بالتعفن خاصيةر الأوروبي  عنيه  . ب

 ل  ي  النصف الأول من السنة. ي  الس لة الكرنيول  الهجين ون
عدم تحمل بع  طوائف س لة النحل الإيطال  الهجين للإصابة بالتعفن بنوعيه  كثيرار مميا عد  إلي  موتهيا  -جـ

لأن الم كييا  هيي  مصييدر الحضيينة يييدنا لييم توجييد الحضيينة    عو يقييدها تمامييار ونليي  بفقييد عو مييو  الم كييا 
  توجد الإصابة. 
 بالآ  ؛  ايدراسة   ط  قإ بناءً على ما قدم 

التوس  ي  تربية وإكثار سي لة النحيل الكرنييول  يي  المناحيل المصيرية نظيرار لتحم هيا عو مقاومتهيا لمرضي   (2
 التعفن بنوعيه عكثر من س لة النحل الإيطال . 

ععييداد ق ي يية ميين عيييون الحضيينة  ةالتبكييير بالتييدخل بييالع ا المناسييب لأي ميين مرضيي  الييتعفن عنييد ظهييور عييي (3
 لمصابة وعدم الإنتظار حت  تصل ل درجة الحرجة. ا
دائمييار يكييون العيي ا وقائيييار ييي  الفتييرة ميين منتصييف يونيييو عو بعييد يييرد عسييل نييوارة البرسيييم وحتيي  منتصييف  (4

عبريييل(أ ثييم  –يبراييير ميين العييام التييال  يهيينا يقيي  الطوائييف ميين ظهييور الييتعفن خيي ل موسييم المييوالح )مييارس 
عيد ييرد عسيل الميوالح عي مين منتصيف عبرييل إلي  بيدايا  شيهر ميايو يهينا معاودة وض  العي ا ل طوائيف ب

 يمن  ظهور ععرا  التعفن بأعدادها الكبيرة ي  موسم البرسيم وإل  نهاية العام.   
 

 قام ب حننم ايبحث
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