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ABSTRACT 
 
The presence of unusual wing venation and asymmetry of the forewing in 

Carniolan and Egyptian honeybees in Egypt were recorded. The present study 
indicates that, Carniolan bees had higher rate of unusual veins than the Egyptian bees. 
The frequency of adventitious veins was much higher than incomplete veins, and the 
marginal cell had the highest frequency of adventitious veins, and the first cubital cell 
had the lowest. The adventitious vein of the marginal cell characterized the Egyptian 
bees, whereas the adventitious vein of the third cubital cell characterized the 
Carniolan bees population. In the hind wing, the incomplete veins were absent, and 
only an extension of the medial vein appeared with higher frequency in Egyptian bees 
than in Carniolan bees. The left and right forewings of Egyptian bees are more 
homogenous than those of Carniolan bees. All wing coordinates exhibited significant 
fluctuating asymmetry in Carniolan bees, in comparison to 15 of 31 coordinates in 
Egyptian bees. With respect to directional asymmetry, 19 and 27 of 31 coordinates 
showed significant directional asymmetry in Carniolan bees from Manzala and New 
Valley respectively, but only 13 in Egyptian bees.  
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INTRODUCTION 
 
Morphological characters are useful tool for discriminating different honeybee 

populations, among them are characters related to wing characteristics. (Alpatov, 
1929, Goetze, 1964, Ruttner, 1988; Mattu and Verma, 1984).  

Biometrical measurements of wings are important in classifying different races 
and strains of honeybee (Ruttner et al, 1978; Mattu and Verma, 1984, Klebs,1995) 
and has been developed further for the discrimination of populations within bees 
subspecies (Kauhausen &and Keller, 1994), or as alabel  for the evaluation of either 
other biological characters (Woyke, 1987). 

Great attention has been paid from many researchers to the changes taking 
place in wing venation pattern (Goetze, 1936; Ruttner, 1952; Soose, 1954; Goetze, 
1959; Baehrman, 1963; Tan et al 2008). Anomalies of wing venation pattern is one of 
these changes which occur either as surplus or incomplete veins in the workers, 
queens or drones (Baehrman, 1963 and Akahira & Sakagami, 1959). Whereas, Goetze 
(1959) indicated that these characters are not heritable and caused by unsuitable 
environmental factors during the development of the individual bees. Baehrman 
(1963) indicated that these characters can be caused by genetic factors. 
In addition, Fluctuating asymmetry (FA) i.e., random deviations from perfect bilateral 
symmetry between sides of a bilaterally systematical organisms, is another type of 
these changes in the wing which have been employed as an indicator of the level of 
developmental stability of an organism (Mather, 1953; Beardmore, 1960; Reeve, 
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1960; Gupta, 1978; Parsons, 1992; Palmer & Strobeck, 1986; Klingenberg, & 
McIntyre, 1998; Vishalakshi & Singh, 2009). 
 Various wing characters have been successfully used to assess FA in bees in previous 
studies (Brueckner 1978 a&b; Clarke et al. 1992; Clarke & Oldroyd 1996; Smith et 
al. 1997). Earlier studies showed effect of both environmental stress. (Valentine 
&Soule, 1973; Valkama & Kozlov, 2001) and genetic stress on the level of 
asymmetry (Cale & Gowen, 1956; Brueckner, 1978 a&b, 1979; Graham & Felley, 
1985; Ross and Robertson, 1990)  

In this study, the frequency of abnormal veins and the symmetry in fore wing 
venation were studied in workers of Carniolan and Egyptian honeybee populations in 
Egypt.  
 

MATERIAL AND METHODS 
 
For this purpose, 30 colonies were chosen randomly from Egyptian and 

Carniolan bees for sampling worker honeybees. Searching on unusual wing venation 
pattern, 5 forewing and one hind wing cells were chosen to investigate the presence of 
adventitious or incomplete wing veins. In addition, 31 coordinates on the forewing 
were used to evaluate the symmetry of right and left forewing. The research material 
was as follows: 
Apis mellifera lamarckii, from sewa oasis 
A.m carnica, from Dakahlia Governorate (Manzala), 
A. m.carnica, from Valley governorate (El-Dakhla). 

From each colony, about 10-15 worker were collected and preserving in 
Alkohol 70% until their dissecting. 

From each worker bees, pairs of forewing were dissected (in ethanol) and air-
dried to the glass slides while ethanol evaporated, and dry mounts were digitally 
photographed,  
Asymmetry of wing venation:  

The characters measured are chosen according to Kauhausen (2002). He used 
polar coordinate system for description the location of the different intervenation 
points.  

Because the first point is chosen randomly, it has no values on the coordinate 
system (X = 0 and Y = 0). The second point, however, was represented by one value 
on the first reference point. All the remaining points are represented by two values. 
The number of points chosen were 17 (Fig. 1), so the number of the coordinates be (2 
X 17) - 3= 31 points, which represent the measured characters (Table, 1).  
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1: Forewing of worker bees showing 17 points used to establish wing coordinates 
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Table1: Characters measured on the forewing 

 
Equipment and measurement procedure 
The morphometrical system used consisted of the following parts: 

1. Computer unit with a suitable analyzing program developed by Kauhausen 
(2002). 

2. A Slide-Scanner (Minolta Dimâge Scan Dual ll). 
The wing measurements were made by using a 35 mm slide projector to project 

the images of mounted wings onto a monitor screen. A particular type of slide known 
as a Gepe consists of two plastic half frames containing thin metal masks and each 
half frame is separately glazed. From each worker bee, the left and right fore wings 
was cut off at the base with a fine forceps and dry-mounted onto slides. Each slide had 
15 fore wings, and each 4 slides were put in a slide mount holder, which was then put 
inside the Scanner, in order to scan the mounted wings. After setting a suitable 
display-program, the wings were displayed on the screen monitor of a computer, and 
by the computer-mouse, the different intervenation points were marked.. The 
measuring-program converted these coordinate points into actual lengths and angles 
of the different intervenation points relative to the first two points. The converted 
measurements are then stored in a new file. 

For every bee sample, the converted data, the information about its origin, the type 
of bees, to which it belongs, and the date of collection were registered in a data-bank. 

The bees were prepared and measured in bee section of Faculty of Agriculture, 
Cairo University. 
 

No 
 

Distance (L) and Angles (A) between 
coordinates 

Morphometrical characters in relation to  the first 
coordinates (1,2) (Fig 1) 

1 L1 1-2 
2 L2 1-3 
3 A2 2-1-3 
4 L3 1-4 
5 A3 2-1-4 
6 L4 1-5 
7 A4 2-1-5 
8 L5 1-6 
9 A5 2-1-6 
10 L6 1-7 
11 A6 2-1-7 
12 L7 1-8 
13 A7 2-1-8 
14 L8 1-9 
15 A8 2-1-9 
16 L9 1-10 
17 A9 2-1-10 
18 L10 1-11 
19 A10 2-1-11 
20 L11 1-12 
21 A11 2-1-12 
22 L12 1-13 
23 A12 2-1-13 
24 L13 1-14 
25 A13 2-1-14 
26 L14 1-15 
27 A14 2-1-15 
28 L15 1-16 
29 A15 2-1-16 
30 L16 1-17 
31 A16 2-1-17 
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Anomalies of wing venation: 
The right fore and hind wing of each worker bee was examined using a 

stereomicroscope. At least ten forewings were sampled from each colony and 
examined for the presence of any unusual veins. In the forewing, the unusual veins 
were searched on in 5 wing cells (Fig.2), and in all hind wing cells. These unusual 
extra veins were scored as present only if a measurable vein length could be detected, 
while slight thickenings were ignored.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Statistical analysis:  

In the present study, a subsample of 32 worker bees, randomly collected from 
each group and 2 replicate measurements were made for different traits per bee for 
calculating measurement error. The second set of measurements was made on 
different days and without the reference to the first set. 

A mixed model 2-way ANOVA was used to assess asymmetry in each trait 
(Palmer and Strobeck C. 1986). In this model, ‘‘individual’’ is a random factor that 
assesses variation among individuals, whereas ‘‘sides’’ is a fixed factor that assesses 
directional asymmetry (DA). The ‘‘individual_sides interaction’’ assesses fluctuating 
asymmetry (FA), and the ‘‘error’’ assesses variation in the replicate measurements. 

Discriminant analysis was carried out and Bartlett’s X2 statistics was used to 
show the significance of the discriminant function (Jobson, 1992). In addition, 
Euclidean distance between the left and right wing was estimated to show the degree 
of homogeneity between the two wings for each group (Holm, 2010). 
In addition, chi square analysis was conducted to show the significance between 
different percentage of wing anomalies. 
 

RESULTS 
 

Asymmetry of wing venation: 
As the results indicate in Table (2), and concerning the two way analysis of 

variance, both the difference between left and right wing, which indicate directional 
asymmetry, and the interaction between sides and individuals, which indicate 
fluctuating asymmetry, showed significant differences in different numbers of 
characters in the three groups.  

 
 

R
cu2 

Cu3 

cu1 

Discd 1

Discd 2

Fig.  2: Forewing venation pattern showing the different wing cells with different kinds of extra-veins shown as 
small black.veins. 

R = Radial cell, Cu1 = first cubital cell, Cu2 = second cubital cell، Cu3 = third cubital cell, Discd1 = first 
discoidal cell, Discd2 = second discoidal cell 
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Table 2: Asymmetry analysis of the different wing coordination (FA: Fluctuating asymmetry  & DA: 
Directional asymmetry.) 

* significace at P <0.05 
** significace at P <0.01 

 
 

No 

 

Distance (L) 
and Angles 
(A) between 
coordinates 

A.m. lamarckii 
A. m. carnica 

(Manzala) 

A.m. carnica 

(New Valley) 

FA DA FA DA FA DA 

1 L1 6.3** 0.65(ns) 9.14** 1.31(ns) 20.29** 244.34** 

2 L2 14** 51.94** 15.85** 43.17** 15.58** 27.45** 

3 A2 11.45** 28.2** 7.32** 9.69** 24.17** 60.78** 

4 L3 11.27** 43.15** 4.58** 1.12(ns) 8.61** 45.18** 

5 A3 17.46** 32.45** 8.27** 24.75** 11.85** 7.28** 

6 L4 1.22 (ns) 1.98(ns) 14.96** 5.63** 7.04** 149** 

7 A4 1.31(ns) 2.76(ns) 14.03** 111.6** 38.49** 173.18** 

8 L5 1.46(ns) 1.13(ns) 9.84** 2.73(ns) 9.51** 11.19** 

9 A5 7.73** 19.61** 39.52** 34.67** 37.94** 203.09** 

10 L6 1.28(ns) 4.6* 35.41** 00(ns) 6.98** 127.4** 

11 A6 1.6(ns) 0.18(ns) 18.46** 0.03(ns) 14.89** 1.91(ns) 

12 L7 1.71* 12.41** 16** 0.06(ns) 10.41** 179.8**2 

13 A7 2.57** 0.48(ns) 15.24** 0.54(ns) 11.16** 28.6** 

14 L8 1.2(ns) 0.29(ns) 20.44** 13.4** 18.16** 139.6** 

15 A8 1.24(ns) 0.82(ns) 14.35** 17.27** 11.69** 182.16** 

16 L9 1.26(ns) 0.003(ns) 25.16** 0.82(ns) 21.4** 0.36(ns) 

17 A9 1.61(ns) 3.41(ns) 27.34** 22.43** 17.33** 294.37** 

18 L10 1.22(ns) 0.56(ns) 12.95** 2.12(ns) 8.07** 17.67** 

19 A10 7.64** 47.01** 26.56** 25.56** 14.34** 215.45** 

20 L11 3.46** 1.47(ns) 42.16** 0.15(ns) 39.02** 1.66(ns) 

21 A11 4.93** 29.58** 26.95** 24.31** 17.83** 293.2**2 

22 L12 0.97(ns) 0.3(ns) 11.7** 0.83(ns) 17.76** 10.36** 

23 A12 1.27(ns) 3.72(ns) 16.85** 12.4** 8.84** 291.53** 

24 L13 0.99(ns) 0.02(ns) 18.77** 10.85** 11.02** 0.07(ns) 

25 A13 1.45(ns) 6.27* 17.69** 30.62** 8.29** 138.**1 

26 L14 4.39** 24.99** 28.19** 29.8** 7.67** 11.05** 

27 A14 1.17(ns) 3.28(ns) 21.41** 23.03** 13.19** 83.81** 

28 L15 1.7* 3.98(ns) 61.05** 42.23** 47.66** 243.45** 

29 A15 1.12(ns) 1.92(ns) 11.92** 4.72* 16.34** 150.2** 

30 L16 7.39** 65.96** 82.14** 0.01(ns) 37.58** 245.06** 

31 A16 8.46** 29.7** 22.53** 8.9** 13.21** 120.24** 
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Concerning Carniolan bee in both Manzala and New Valley, all characters 
showed significant (FA), but 19 and 27 of 31 characters showed significant directional 
asymmetry in the two groups, respectively. 

In Egyptian bees, 15 characters of 31 showed significant fluctuating 
asymmetry, and 13 showed directional asymmetry. 

In addition to the previous univariate analysis of each character, discriminant 
analysis was carried out to compare the multivariate means of left and right wings. 
For this purpose, Bartlett’s X2 statistics was used to show the significance of the 
discriminant function. As the results indicated,  the first factor extracted could 
discriminate left and right wing significantly from each other in Carniolan bee from 
Manzala and New Valley (ch2 = 161.89, 152.18; P <0.01), while the difference was 
not significant in Egyptian bees (ch2= 16.02; P >0.05). 

Euclidian distance was calculated to give overall view on the similarity 
between the two wings in each group (Fig. 5). The Euclidean distance between left 
and right wing in Egyptian bees was found to be smaller (0.67) than the distance in 
Manzala and New Valley (1.49 and 1.52, respectively). 
Anomalies of wing venation: 

The deformations of fore- and hindwing venation pattern were expressed in 
terms of extra and incomplete veins. As shown in Table (3), and with respect to wing 
venation pattern of the forewing, the highest rate of abnormal veins was registered in 
marginal cells. Marginal cell is an elongated cell with rounded apex set off from wing 
margin. The apical region of this cell shows an extra vien which appear with different 
lengthes in front of the marginal cells. The highest ratio of worker bees having this 
extra vein was registered in Egyptian bees at a rate of 12.5%, while it was 7.6% and 
5.6% in Carniolan bees from Manzala and New Valley, respectively.  

In Egyptian bees, the adventitious veins in cub 1 are absent, while it occur at a 
very low proportion in Carniolan bees from Manzala. In New Valley population, 
however, it occur at a proportion of 2.2%.  
Concerning Cub2, the adventitious vein occur at a proportion of 3% in both Egyptian 
and Carniolan bees from Manzala district, while it was 1.6% in bees  from New 
Valley  district. 

The adventitious veins in Cub 3 are present at relatively very high proportion 
(9%) in the southern population of Carniolan bees (New Valley), while it occur at 
moderate frequency in northern Carniolan population in Manzala (6.4%) and at very 
low frequency in Egyptian bees (0.8%). 
Concerning second discoidal cell, the rate of worker having extra vein ranged from 
1.8 and 1.2%, in Egyptian, and Carniolan bees from Manzala, while no extra veins 
were observed in New Valley in this wing cell. 

No incomplete vein was noticed in the all the wing cells under study except 
the third cubital cell. It appear in Carniolan population with low frequency (0.2 - 
0.4%). In this cell the 1r-sm missed its apical sector and 2rs-m missed its basal sector 
(Fig. 3).  

New Valley Carniolan bees had a higher frequency of wing venation 
abnormalities than Egyptian bees (chi = 5.11, df = 1, P< 0.05), or than Manzala 
Carniolan bees (chi= 0.52, df=1, P > 0.05). 
Concerning hind wing, only the extension of medial vein was observed among the 
three populations (Fig. 4). In Egyptian bees, the rate of bees having this extension  
was  64%  while it was 2% and 6% in Manzala and New Valley, resp. (Table, 3). 
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Table 3: Number of wing venation anomalies in fore- and Hindwing at different wing cells of  

Egyptian, Carniolan (Manzala and New Valley) worker bees 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Wing cells 

Anomalies 

Egyptian bees 
(n=550) 

Carniolan bees
(Manzala) 
(n=500) 

Carniolan bees 
(NewValley) 

(N= 515) 

Total 

Forewing 
 

Cubital cell 1 

Extra veins 0 1 11  

Incomplete vein 0 0 0  

Total 0 1 (0.2%) 11 (2.1%) 12a 

Cubital cell 2 

Extra veins 8 8 15  

Incomplete vein 0 0 0  

Total 8 (1.4%) 8 (1.6%) 15 (2.9%) 31b 

Cubital cell 3 

Extra veins 4 32 45  

Incomplete vein 0 1 2  

Total 4 (0.7%) 33 (6.6%) 47 (9.1%) 84c 

Marginal cell 

Extra veins 63 38 28  

Incomplete vein 0 0 0  

Total 63 38 (7.6%) 28 (5.4%) 129d 

Discoidal 
cell 2 

Extra veins 9 6 0  

Incomplete vein 0 0 0  

Total 9 6 0 15a 

Total 
 

 84a 86ab 111b  

Hind wing (n=200) 
Distal abscissa 

of M vein 

Extra veins 128 4 12  

Incomplete vein 0 0 0  

Total 128 (64 %) 4 (2 %) 12 ( 6 %)  

Fig. 3: Forewing venation pattern showing the different wing cells with two incomplete-veins (1 and 2) 
in 1r-sm and 2r-sm veins.  

2

1
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DISCUSSION 
 
Comparing the appearing of different extra or incomplete veins between 

different wing cells, it could be remarked that the most extra veins in the fore and hind 
wing appear in the marginal wing cell. Both marginal and third cubital cell in the 
forewing and radial cell in the hind wing have the most frequent number of 
adventitious veins. As well, most of those veins are external, that is, it extend outside 
of the cell and fewer appear internally. The veins of those cells may be more sensitive 
to the selective pressures factors than other wing cells. These could be declared by 
knowing that along the evolution of wing venation pattern, one can expect that the 
most pressure applies on the wing cell located at the apical region of the wing, which 
may stretch the wing by adding extra veins. The sensitive of apical wing cells to the 
selective pressure factors could also be emphasized by using them for the 
discrimination of honeybee populations (Goetze, 1964; Klebs, 1995; Francoy et al, 
2007).  

Comparing anomalies and asymmetry of wing venation pattern between 
Egyptian and Carniolan bees, it could be concluded that Egyptian bees have lower 
rates of wing venation anomalies and lower number of characters showing asymmetry 
than Carniolan bees. The result was coincided with those obtained by (Schneider et al, 
2003), who stated that, African bees have lower FA for wing shape (and by inference 
greater developmental stability) relative to European and hybrid workers, and with. 
Baehrman (1963) who reported that, African bees had lower rate of veins showing 
extra or incomplete abscissa than European ones.  

Concerning anomalies appearing in wing venation pattern, Tan (2008) 
reported, that the adventitious vein on the third cubital index was absent in Egyptian 
bees, while it occur at relatively high frequency in Carniolan bees (10%). In the 
present study, the frequency of Egyptian bees having this extra vein occurred in lower 
frequency (0.6 %) than in Manzala and New Valley Carniolan bees (6.6 and 9.1%, 
resp). European races are more recent than African race and therefore did not reach 
developmental stability and this may be reflected on the different extra veins. African 
races, on the other hand, still have a rudimentary of their recent ancestors, that is Apis 
cerana, and this could be seen in the high rates of Egyptian bee having an extension 
of the medial vein on the hind wing.  

Fig (4): Extra medial vein of the hind wing in A. 
Cerana and A. mellifera 
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Fig.(5): Eucledian Distance between discriminant scores in the three 
Groups
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 Concerning asymmetry of wing venation pattern, the present study, and in 
Egyptian bees, the size difference between left and right wing concerning both 
directional or fluctuating was les pronounced than in Carniolan bees. 

Anomalies and asymmetry of wing venation pattern could be caused by 
genetic or environmental factors.  Smith et al., (1997), investigated the influence of 
hybrids between two honeybee races on the symmetry, and they found that these 
parameters differed between parents and their hybrids. They reported also that, the 
expression of genes responsible of appearing of these parameters could be differed 
between haploids and diploids in a species.  

Schneider et al (2003), reported that African bees have lower fluctuating 
asymmetry for wing shape relative to European and hybrid workers. Many studies 
have noted a decrease in asymmetry with increasing heterozygosiety and decreasing 
inbreeding levels (Bruckner, 1979; Leary et. al., 1983, 1984, 1985).  Hybridization 
between individuals from different species, subspecies or genetically differentiated 
populations has also been associated with an increase in fluctuating asymmetry (Smith 
et al., 1997).  

In this study, the symmetry difference between left and right wing could be 
attributed to the different genetic lineages to which the two races are belong. 
(Sheppard and Smith 2000), or by the fact that inbreeding could negatively affect  this 
parameter (Brueckner, 1978b & 1979). In Egypt, the Carniolan bees have been 
imported from Europe for more than 60 years. In the two locations, they were kept for 
the native apiary and for supplying other orts in Egypt with virgin or naturally mated 
Carniolan bee queens. Since that time, the original populations in the two locations 
has increased only by producing artificial bee swarms by dividing the original 
colonies, and no additional colonies were imported since that time. So, the probability 
of appearing inbreeding effect would increases which may be reflected on the degree 
of the symmetry of the bees. 

On the other hand, asymmetry of wing characters was found to be affected by 
different environmental conditions. Markow (1995) and Imasheva et al, (1997), 
mentioned that climatic fluctuations affect developmental stability in some 
invertebrates. As Savage & Hogarth, (1999); Chapman & Goulson, (2000); Mpho et 
al, (2002); Trotta et al, (2005) reported that, FA decrease at moderated temperature 
and tend to increase at the two extremes. So, the difference of asymmetry between 
Carniolan and Egyptian bees could partly attributed to the adaptation of them to 
different environmental factors (Winston 1992; McNally and Schneider 1992, 1996). 
In Egypt, both Carniolan bee populations are kept in 2 isolated areas. The different 
environmental factors prevails in Egypt in comparison to Europe from which 
Carniolan bees have been introduced. In Europe, the bees have accustomed to feed 
from specific plant sources which are not prevailed in Egypt. As well, the climate 
factors are so different that the bees could not be able to express their highest vitality. 
On the other hand, the Egyptian bees are native to Egypt and probably are accustomed 
to the different environmental factors in it. 

Genetic or environmental factors could also affect the appearing of wing 
anomalies. The appearance of the adventitious veins in several species and sometimes 
with relatively high frequencies indicates that it is not a rare teratology and may 
represent the reacquisition of a vein long suppressed among most lineages of 
Hymenoptera. Baehrman (1963) stated that, because drones have higher frequency of 
these veins than workers or queens, these veins could be caused by recessive genes 
which appear mostly in haploid drones. 
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The abnormality of wing venation pattern could be also caused by some 
environmental factors. Goetze (1959) mentioned that, extra veins appearing at the 
lower portion of third cubital cell may reflect a plenty of pollen sources in field or a 
good recombination of hybrid bees. On the other hand, the absence of this extra vein 
may reflect poor food condition. He mentioned, as well, that the presence of the small 
extra veins found on the apical portion of marginal cell indicate bees with strong 
body, being developed under optimal conditions. 
In addition to previous explanations concerning the difference between Egyptian and 
Carniolan bees, and between different characters within each parameter, the two races 
may differ in their ability to suppress asymmetry and venation abnormalities, 
assuming that both parameters are measures of buffering ability and developmental 
stability, whether or not they have a heritable component (Smith et al., 1997). The 
different reactions of the characters used in detecting asymmetry and abnormality may 
reflect different sensitivity to developmental perturbation, and in this case, further 
studies are needed to detect which characters in which genotype are sensitive to a 
specific developmental disturbance and which are not.  
Considering these parameters as race-specific characters, further studies are needed to 
know the nature of selective pressure which may act to maintain and have these 
parameters appear in higher frequency in some genotypes than others, and to know 
the relative importance of additive genetic and environment in causing asymmetry and 
abnormalities. 
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ARABIC SUMMARY 
 

 
  .التعريق غير الطبيعى ودرجة التماثل الموجودة فى الجناح فى كل من النحل البلدى والكرنيولى فى مصر

  
  عادل محمود مزيد

   مصر -جامعة القاھرة  - كلية الزراعة  - قسم الحشرات الاقتصادية 
  

ѧزوج الامѧق الѧى تعريѧة فѧل الحادثѧة التماثѧى ودرجѧر الطبيعѧق غيѧة التعريѧم دراسѧث تѧن فى ھذا البحѧامى م
طائفѧة تѧم   ٣٠النحل المصرى والكرنيولى الموجودة فى مصѧر، وقѧد خُصѧص لھѧذا الغѧرضشغالات الاجنحة  فى 

خلايѧا جناحيѧة  ٥حيѧث  تѧم دراسѧة التعريѧق غيѧر الطبيعѧى فѧى .اختيارھا عشѧوائيا مѧن كѧلا مѧن عشѧيرتى السѧلالتين
نقطѧة مѧن نقѧاط  ١٧تѧم تحديѧد  فة الѧى ذلѧك فقѧدموجودة فى الجناح الامامى وخلية واحدة فى الجناح الخلفى، بالاضا

صѧفة مѧن صѧفات ھѧذا الجنѧاح وذلѧك  ٣١العروق فى الجناح الأمѧامى لعمѧل نظѧام الإحѧدائيات القطبѧى لقيѧاس  التقاء
ھѧѧذا وقѧѧد تمѧѧت ھѧѧذه الدراسѧѧة علѧѧى عينѧѧة مѧѧن الشѧѧغالات تѧѧم . لتحديѧѧد درجѧѧة التماثѧѧل بѧѧين الجنѧѧاحين الأيمѧѧن والأيسѧѧر

  .شغالة ٢٠ – ١٠طائفة يتراوح تعدادھا مابين  اختيارھا عشوائيا من كل
أظھرت النتائج أن النحل الكرنيولى يحمل نسبة اكبر من التعريѧق غيѧر الطبيعѧى أكثѧر مѧن المصѧرى كمѧا  

ان الخلية الحافية لھذا الجناح ھى أكثر الخلايا التى تحمل نسبة اكبر من التعريق غير الطبيعى بينمѧا تحمѧل الخليѧة 
ھѧذا وقѧد . ولى اقل درجة من ھذا التعريق وذلك على مستوى كلا من النحل الكرنيѧولى والمصѧرىالتحت حافية الأ

تميز النحل المصرى بوجود اكبر نسѧبة مѧن التعريѧق الزائѧد علѧى الخليѧة الحافيѧة بينمѧا وُجѧد التعريѧق الزائѧد بنسѧبة 
  .اكبر على الخلية تحت الحافية الثالثة فى النحل الكرنيولى

لجناح الخلفى فقد تميز النحل البلدى بوجود امتѧداد ظѧاھر للخليѧة الجناحيѧة الوسѧطية فѧى نسѧبة اما بالنسبة ل 
  .اكبر من افراد العينةعنه فى النحل الكرنيولى

بالنسبة لتماثل الجناح الأيمن والأيسر فقد اظھر النحل البلدى درجة أعلѧى مѧن التجѧانس والتماثѧل عنѧه فѧى  
ھذا وقد نوقشت نتائج ھذا البحث فى ضوء اخѧتلاف منشѧأ كѧلا مѧن السѧلالتين ومѧدى تѧأقلمھم مѧع  .النحل الكرنيولى

 .الظروف البيئية الموجودة فى مصر


