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ABSTRACT 

 

      In the present study, 11 morphological characters of 

honey bee, Apis mellifera L., workers sampled from 6 

districts at El-Beheira Governorate, obtained from our 

previous study, were compared with those of some honey bee 

races from literature. Also, two experiments were carried 

out at the apiary of Damanhour Agriculture, El-Bostan, El-

Beheira Governorate. Twenty five morphological characters 

of honey bee workers, collected from 12 colonies, were 

measured to determine the morphometric variability of 

Local honey bee workers, from El-Bostan locality, and first 

hybrids of Carniolan (A. m. carnica), Italian (A. m. ligustica) 

and German bees (A. m. mellifera). Local workers were 

found to have the lowest 8 values of body characters: 2 head 

characters; hind wing and tibia lengths; and 4 abdomen 

characters. On the contrary, the first Carniolan hybrid was 

regarded as the superior hybrid in 10 morphological body 

characters, while first German hybrid was the superior one 

in 5 characters. In addition, Local workers were 

significantly lower than those of Carniolan hybrid in 3 fore 

wing venation characters: cubital index, inner wing length 

and dumb bell index. Furthermore, to investigate the 

biological variability of El-Bostan honey bees and first 

hyprid of Carniolan bees, activities of worker brood rearing, 

pollen storage and honey storage were determined in 8 

colonies. Carniolan hybrid colonies reared significantly 

higher worker sealed brood and stored insignificantly more 
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pollen than Local colonies, whereas Local colonies stored 

insignificantly more honey than Carniolans, during all 

period of experiment.  

 

Keywords: Honey bee, Apis mellifera, Local, morphological characters, 

biological activity, Carniolan, Italian, German. 

  

INTRODUCTION 

 

      Honey bees differ in their morphology, behavior, biology and 

physiology according to the environmental conditions they have 

adapted to (Ruttner, 1992). There are therefore 27 races of A. mellifera 

with great variations. The purity of strain or race is very important 

(the higher the better). Pure representatives of any race are becoming 

ever rarer because humans have imported favored races to regions 

where they have interbred with the native bees. An example for this is 

our native honey bees, A. m. lamarckii. There is no point in 

propagating 'bad' traits in breeding programs regardless of how 'pure' 

the strain is. For several decades honey bee queens from different 

races have been brought from abroad to Egypt. If honey bee colonies, 

headed with these queens, are not being kept in isolated areas, there 

will not be “pure” races after only one generation under open-mating 

condition. Selection and hybridization between races has resulted in 

considerable differences in honey bees which can significantly affect 

the suitability of a particular race to be productive in a given location. 

A. m. carnica has rapidly expanded over the past years worldwide 

(Ruttner, 1992). Such a broad area of distribution has resulted in a 

number of ecotypes of this bee subspecies that represent its best 

adapted genotypes to the respective local environments (Stanimirović 

et al., 1997). Furthermore, migratory beekeeping has become 

widespread in Egypt. Thousands of colonies are moved to citrus 

orchards in various regions at El-Beheira Governorate on March and 

April, and then returned to their localities during the rest of year. 

These practices might promote the gene flow between different races, 

and result in homogenization of the gene pool of El-Beheira honey 

bees.  

     Morphometric and electrophoretic variables were equally effective 

in discriminating honey bee populations (Kandemir et al., 2000). 
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Morphometric analysis is a good tool for investigating biodiversity of 

honey bee (Kekeçoğlu et al., 2007). For the morphometrical 

discrimination of Apis mellifera subspecies, various numbers of 

characters ranged from 6 (Cornuet and Garnery, 1991) to more than 

35 (Ruttner, 1988) were determined. The discrimination between 

honey bee subspecies is important for beekeeping and preserving of 

honey bee biodiversity (Tofilski, 2004). The most aspects to 

differentiate honey bee groups, based on morphological data, have 

used multiple body characters including proboscis length, wing length 

and width, and worker body size (Quezada- Euan et al., 2003). Wing 

measurements are very important for honey bee classification (Nielsen 

et al., 1999). Cubital index (a ratio of lengths of two wing veins) has 

been considered the most important character used for honey bee 

classification. Many subspecies of A. melifera have been described 

and discriminated mainly according to their cubital index values 

(Toflisky, 2004; Rostecki et al., 2007).   

      Many of the economically valuable traits such as storage of both 

honey and pollen can only be measured at the colony level, being 

greatly influenced by the environment of the hive, both internal and 

external (Souza et al., 2002). Thus, honey production can only be 

evaluated during nectar flow. Limitation of the evaluation period for 

many traits delays the gains from improvement programs for bees 

(Souza et al., 2002). So, measuring characters associated with 

production could be useful for indirect selection.  

      In this study we compared the overall means data of 11 

morphological characters of honey bee workers sampled from 6 

districts at El-Beheira Governorate, obtained from our previous study 

with those of some honey bee races from literature. The importation of 

honey bee subspecies or stocks into different geographic areas by 

beekeepers might affect native population. Therefore, we aimed to 

investigate the morphometric variability of Local honey bee workers, 

from El-Bostan locality, and first hybrids of Carniolan, Italian and 

German bees by measuring of 25 morphological characters (16 body 

characters and 9 fore wing venation characters) using Scan Photo 

technique (SPT). Also, we aimed to compare some biological 

activities of Local and Carniolan hybrid colonies. 
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MATERIALS AND METHODS 

1. Morphological characters of Local honey bee workers 

compared with those of Italian, Carniolan and German hybrids: 

     1.1. Experimental colonies: 

      The experiment was conducted at the apiary of Fac. of Damanhour 

Agric., El-Bostan region (32 Km. south of Damanhour city), El-

Beheira Governorate. Open mated queens of F1 hybrids of Italian 

(Apis mellifera ligustica), Carniolan (A. m. carnica), German bees (A. 

m. mellifera), obtained from a queen producer who imported queens 

of these races from abroad, and Local honey bees were introduced to 

queen less honey bee colonies at Sept. 29, 2008. Each hybrid was 

represented by three colonies. 

     1.2. Sampling technique: 

     Fifteen honey bee workers were collected at Nov. 17, 2008 from 

combs in a glass jar, and then killed under cooling in a deep freezer. 

Workers were dissected to separate head capsule, tongue, right fore 

wing, right hind wing, right hind leg, thorax-abdomen and sting. 

     1.3. Morphological characters: 

     Twenty five morphological characters were studied according to 

Ruttner (1988) and measured, in mm units except number of hooks, 

cubital index and tarsal index, using Scan Photo technique (SPT), a 

simple semi-automatic technique depends on the combination between 

Scanner and Photoshop program (Abou-Shaara, 2009).   

           1.3.1. Body characters 

     Studied 16 characters were 2 head characters [head capsule width, 

tongue length], 10 thorax characters [fore wing length (FWL) and 

width (FWW); hind wing length (HWL) and width (HWW); number 

of hooks (NH); femur length (FL); tibia length (TL); basitarsus length 

(BL) and width (BW); and tarsal index (BW*100/BL)], and 4 

abdomen characters [sting shaft length, longitudinal diameters of 

tergit 3 (T3) and 4 (T4) (Fig. 1), body size (T3+T4)].  

          1.3.2. Fore wing venation characters: 

     Studied 9 characters of fore wing venation were cubital A (CA), 

cubital B (CB), cubital index (CI), distance C length (DC), distance D 

length (DD), inner wing length (Inn.W.L.), inner wing width 

(Inn.W.W.), radial field (RF) and dumb bell index (Dbi or hantel 

index)] (Fig. 2).  
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Fig. (1). Measuring of longitudinal diameters of tergits 3 and 4. 

 
From point 2 to 4. Cubital A 

From point 1 to 2. Cubital B 

From point 3 to 4. Distance C 

From point 11 to 15. Distance D 

From point 1 to 14. Inner wing length 

From point 7 to 13. Inner wing width 

From point 0 to 7. Radial field 

Cubital A / Cubital B.  Cubital index 

points 1 - 4 / points 5 - 6 Dumb bell index 

Fig. (2). Nineteen points of fore wing (Bee Research institute  

Dol, Czech Republic - www.beedol.cz). 
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2. Biological activities of Local and F1 Carniolan honey bee 

colonies at El-Bostan locality:                                                                                                

      2.1. Experimental colonies: 

      Eight colonies were chosen randomly and equalized at March 5, 

2008 at the apiary of Fac. of Damanhour Agric., El-Bostan region, El-

Beheira Governorate. The experimental colonies were divided into 

two groups: four Local honey bee colonies (headed with virgin 

emergency queens) and four F1 hybrid Carniolan colonies (headed 

with virgin queens purchased from a queen producer). These virgin 

queens were subjected to natural mating system.  

      2.2. Biological measurements: 

          2.2.1. Measuring worker sealed brood area 

      The quantities of worker sealed brood produced by the 

experimental colonies were determined during the period from Apr. 

26, 2008 to Nov. 16, 2008 at 12-day intervals. This determination was 

made by measuring the amount of sealed brood of the combs with a 

measuring frame (Langstroth frame divided with wire into one inch
2
 

squares) placed over each comb. 

          2.2.2. Measuring stored food area 

      Stored pollen and sealed honey estimations were done during the 

period from Jun 1
st
, 2008 to Nov. 16

th
, 2008 at 12-day intervals using 

the measuring frame. 

     The data of these experiments were statistically analyzed by 

analysis of variance and means were compared using L.S.D 0.05 

according to Steel and Torrise (1984). 

 

RESULTS AND DISCUSSION 

 

1. Comparison among El-Beheira honey bee population and some 

honey bee races. 

     Our results of El-Beheira honey bee population (Eid et al., 2010) 

were compared with those of the Egyptian honey bees (A. m. 

lamrackii) and some honey bee races, as shown in Table (1). It is clear 

that the overall mean of Ton L of El-Beheira honey bees was higher 

than that of A. m. lamrackii and Sudanese honey bees, and less than 

that of Carniolan, Italian, Caucasian and Syrian honey bees. Ton L is 

an important character in determining the sharing of environmental 
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resources. The obtained variations may be resulting from gene flow 

from different sources and the pattern of flowers visited. The overall 

mean of FWL of El-Beheira honey bees was higher than that of A. m. 

lamrackii, Sudanese and Syrian honey bees, and less than that of 

others. The overall mean of FWW of El-Beheira honey bees was 

higher than that of A. m. lamrackii and Syrian honey bees, and less 

than that of others. On the other hand, the overall means of HWL and 

HWW of El-Beheira honey bees were less than Carniolan and Syrian 

honey bees. In regard to CI of El-Beheira honey bees it was higher 

than that of other races. Concerning the NH of El-Beheira honey bees 

it was more than that of Italian honey bees, and less than that of 

Carniolan, Sudanese and Syrian honey bees. In regard to leg 

characters of our honey bees it was found that femur and tibia were 

shorter than those of Caucasian honey bees, while BL was shorter 

only than that of Syrian bees but BW was narrower than that of 

Carniolan and Syrian bees. Also, the migratory beekeeping may play a 

key role in forming differences in accordance with Hatjina et al. 

(2004) and Marghitas et al. (2008) who showed that the honey bee’s 

ecotype genes are mixed due to the migratory beekeeping. On 

contrary, Arias et al. (2006) stated that migratory beekeeping has not 

strongly influenced the genetic characteristics of Iberian Peninsula 

honey bee populations.  
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Table (1): Comparative measurement of morphological characters 

of El-Beheira honey bee population and some honey bee 

races according to different researchers.   

 

A. m. 

syriaca 

 

A. m. 

caucasica 

(Adl et al., 

2007) 

A. m. 

ligustica 

 

A. m. 

carnica 

 

Sudanese 

(El-

Sarrag et 

al., 1992) 

A.m. 

lamarckii 

El-

Beheira 

(Eid et 

al., 2010) 

Character* 

6.26 
1
 6.54 6.45 

3
 6.41 

7 
5.37 5.41 

2
 5.75  Ton L 

8.55 
5
 9.51 9.21 

4
 9.40 

4
 8.37 8.23 

1
 8.75 FWL 

2.86 
5
 3.24 3.22 

1
 3.21 

7
 2.99 2.78 

1
 2.96 FWW 

6.17 
6
 - - 6.65

 6
 - - 6.12 HWL 

1.82 
6
 - - 1.93 

6
 - - 1.77 HWW 

2.28
 4
 2.18 2.55 

4
 2.59 

4
 2.26 2.33 

1
 2.94 CI 

22.10
 8
 - 20.01

 8
 23.12 

6
 21.00 - 20.34 NH 

- 2.73 - - - - 2.24 FL 

- 3.22 - - - - 2.82 TL 

2.37 
6
 2.12 2.08 

1
 2.07 

7
 2.12 1.96

 1
 2.13 BL 

1.19 
6
 - - 1.17 

6
 1.07 - 1.11 BW 

           *All characters in units of mm, except cubital index and number of hooks.   
     1 

: Data Bank (Oberursel Frankfurt- Germany)     
 2 

: Aly et al. (1989)
  

     3 
: El-Ansary (1998)                                               4 

: Ruttner (1988) 
     5 

: Ruttner et al. (2000)                                           
6 
: Yakoub (2002) 

   
 7 

: Jevtić et al. (2007)                                          
8 
: Al-Buraki and Al-Buraki (2008)   

    

2. Morphological characters of Local honey bee workers 

compared with those of Italian, Carniolan and German hybrids. 

     2.1. Body characters. 

     Table (2) illustrates averages of workers body characters of Italian, 

Carniolan, German hybrids and those of Local bees from El-Bostan 

locality.  

          2.1.1. Head characters 

     The highest hybrid in head capsule width of workers was F1 Italian 

with an average of 3.86 mm, while the lowest one was Local with an 

average of 3.68 mm. F1 Carniolan workers had the longest tongues 

with an average of 6.11 mm, while the Local workers had the shortest 

tongues with an average of 5.71 mm. The studied hybrids can be 

arranged, according to the two studied head characters, in descending 
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order, as the following: F1 Italian, F1 Carniolan, F1 German and 

Local. Local workers were significantly lower than those of F1 Italian 

hybrid in head capsule width. Also, Local workers were significantly 

lower than the studied hybrids, except the F1 German, in Ton L.  

          2.1.2. Thorax characters 

     F1 Carniolan was the highest hybrid in FWL with an average of 

9.08 mm, while the lowest one was F1 German with an average of 

8.83 mm. In regard to FWW, the highest hybrid was F1 Carniolan 

with an average of 3.17 mm, while the lowest one was F1 Italian with 

an average of 3.08 mm. HWL averages ranged from 6.29 mm (the 

Local) to 6.36 (F1 Carniolan). HWW average differed among hybrids 

by 0.1 mm: the highest hybrid was F1 Carniolan (1.96 mm), while 

both of F1 Italian and F1 German was the lowest with (1.86 mm). 

Average values of NH differed among hybrids with 2.60: the highest 

hybrid was F1 German (23.6), while the lowest one was Italian (21). 

Among studied wing characters, F1 Carniolan hybrid workers had the 

highest averages of four characters, while the F1 German hybrid bees 

had the highest average value in NH. 

    Concerning leg characters, our results indicated that F1 Carniolan 

was the highest hybrid in FL with an average of 2.44 mm, while the 

lowest one was F1 Italian with an average of 2.28 mm. There were 

differences among hybrids in TL: the highest hybrid was F1 Carniolan 

with an average of 2.92 mm, whereas the lowest one was Local with 

2.81 mm. Souza et al. (2002) observed high positive correlation 

(0.587) between tibia length of Africanized honey bees and honey 

production. The highest average of BL (2.22 mm) was recorded in F1 

Carniolan workers, while the lowest one (2.11 mm) was recorded in 

F1 Italian with difference of 0.11 mm. The same difference was 

obtained in the case of BW: the highest average (1.16 mm) was found 

in F1 Carniolan workers in accordance with Carniolan Rasina ecotype 

(Jevtić et al., 2007), while the lowest one (1.05 mm) was found in F1 

Italian. In regard to tarsal index, F1 Carniolan workers also had the 

highest average (52.32 %) followed with Local, F1 German and F1 

Italian (49.76 %), in descending order. Jevtić et al. (2007) recorded 

tarsal index average of 53.14% for the Carniolan colonies. Thus, 

workers of F1 Carniolan hybrid occupied the first place, among 

studied hybrids, in all studied leg characters, while those of F1 Italian 
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hybrid occupied the last place in 4 leg characters. Statistical analysis 

showed that significant differences were detected among hybrids in 

FWW, HWW, TL, BL, BW and tarsal index. On the other hand, the 

Local workers did not differ significantly from those of other hybrids, 

in all studied thorax characters, except in TL where they were 

significantly lower than those of F1 Carniolan hybrid. 

 

Table (2): Morphological characters of honey bee workers from 

different hybrids compared with those of El-Bostan locality.                                 

Body 

region  

Morphological  

characters * 

Average 
L.S.D 

0.05 
F1  

Italian 

F1  

German 

F1 

Carniolan 
Local bees 

Head 
Head capsule width  3.86 a ** 3.72 b 3.77 ab 3.68 b 0.12 

 Tongue length 5.89 b 5.76 bc 6.11 a 5.71 c 0.16 

Thorax 

Fore wing length 8.92 a 8.83 a 9.08 a 8.97 a 0.42 

Fore wing width 3.08 b 3.13 ab 3.17 a 3.15 ab 0.08 

Hind wing length 6.31 a 6.31 a 6.36 a 6.29 a 0.16 

Hind wing width 1.86 b 1.86 b 1.96 a 1.92 ab 0.09 

Number of hooks 21.00 a 23.60 a 22.13 a 22.13 a 3.59 

Femur length 2.28 a 2.32 a 2.44 a 2.29 a 0.17 

Tibia length 2.87 ab 2.88 ab 2.92 a 2.81 b 0.08 

Basitarsus length 2.11 b 2.16 ab 2.22 a 2.17 ab 0.07 

Basitarsus width 1.05 b 1.10 ab 1.16 a 1.11 ab 0.06 

Tarsal index 49.76 b 50.92 ab 52.32 a 51.14 ab 2.41 

 

Abdom

en 

Sting shaft length 2.03 a 2.09 a 2.01 a 1.92 a 0.24 

Tergit 3 length (T3) 2.15 ab 2.22 a 2.11 b 2.09 b 0.09 

Tergit 4 length (T4) 2.12 b 2.18 a 2.08 bc 2.06 c 0.05 

Body size (T3+T4) 4.27 b 4.40 a 4.19 bc 4.15 c 0.11 

           *: All characters in units of mm, except number of hooks.   

**: Averages in the same row followed by the same letter (s) are not significantly 

different according to L.S.D 0.05. Each average was obtained from 3 colonies (15 

replicates each).   

          2.1.3. Abdomen characters 

     F1 German workers had the longest sting shaft with an average of 

2.09 mm, while the Local workers had the shortest sting shaft with an 

average of 1.92 mm. T3 averages varied among hybrids: the highest 
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(2.22 mm) was found in F1 German workers, while the lowest (2.09 

mm) was found in Local workers. It is thought that there is a 

correlation between the size of the 3rd tergite and the size of cell the 

bee was bred in. In addition, the highest average of T4 (2.18 mm) was 

recorded in F1 German workers, while the lowest one (2.06 mm) was 

recorded in Local workers. So, the highest body size (T3+T4) average 

(4.40 mm) was found in F1 German workers, while the lowest one 

(4.15 mm) was in Local bees. Thus, F1 German hybrid occupied the 

first place, among studied hybrids, in all studied abdomen characters, 

while Local workers occupied the last place. Statistical analysis 

showed that significant differences were found among hybrids in 

studied abdominal characters, except for sting shaft length. On the 

other hand, the local workers were significantly lower than those of 

German hybrid, in T3, and those of Italian and German hybrids, in T4 

and body size (T3+T4).   

     Concerning the 16 studied morphological body characters, the 

present results indicated that the Local workers sampled from El-

Bostan locality had the lowest 8 values: the 2 head characters; HWL, 

TL; and the 4 abdomen characters. The importance of certain 

characters such as Ton L has been illustrated by the findings of Cobey 

and Lawrence (1988) who found that tongue length is responsible for 

high honey production, and by the findings of Kolmes and Sam (1991) 

who found that this trait was highly correlated to overall size and wing 

measurements of Carniolan honey bees. On the contrary, the F1 

Carniolan hybrid was regarded as the superior hybrid in 10 

morphological body characters (Ton L, FWL, FWW, HWL, HWW 

and the 5 leg characters), while F1 German hybrid was the superior 

one in 5 characters (NH and abdomen characters). Thus, the F1 

Carniolan hybrid was regarded as the superior hybrid in wing size 

(based on lengths and width of fore and hind wings). According to 

Szabo and Lefkovich (1988), there were significant and positive 

correlations between honey production and both of fore and hind wing 

area. Also, Edriss et al. (2002) indicated that honey production can be 

improved by selection the fore wing width. In addition, Hepburn and 

Rapdloff (2004) found low correlations between FWL and NH. Our 

results were in accordance with those obtained by Khattaby et al. 

(2000), who found that Carniolan hybrid was regarded as the best 
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hybrid with total number of maximum morphological measurements 

than hybrid of Italian race. Also, our result agree with the findings of 

Atallah et al. (1988), who found that Egyptian workers differed 

significantly, in proboscis length, from Italian and Carniolan workers, 

but disagree with his results of fore and hind wings. In regard to leg 

characters, Edriss et al. (2002) observed significant correlations 

between summer honey yield and TL (0.27), and FWW (0.25), and 

between autumn honey yield and BW (0.23). On contrary, the 

correlation between summer honey yield and BL was negative (-0.75). 

According to Mostajeran et al. (2002), honey production was related 

to Ton L, FWL and FWW, HWL, leg length, FL, TL and metatarsus 

width. Moreover, the obtained results clearly showed that the F1 

German workers had the highest values of studied abdomen 

characters. This result was in accordance with Meixner et al. (2007), 

who reported that A. m. mellifera characterized by its large size. Also, 

Kandemir et al. (2000) stated that the size of honey bees, such as A. m. 

mellifera, increases with increasing latitude.  

      2.2. Fore wing venation characters. 

      Nine fore wing venation characters of honey bee workers from the 

studied hybrids and Local bees sampled from El-Bostan locality are 

presented in Table (3). F1 Carniolan workers had the highest CA 

average (0.53 mm), while the Local workers had the lowest one (0.47 

mm). Difference of 0.03 mm was obtained in the case of CB: the 

highest average (0.21 mm) was found in F1 German, while the lowest 

(0.18 mm) was found in both F1 Carniolan and Local bees. Carniolan 

hybrid exhibited quite a high CI average (2.96) and German hybrid 

exhibited the lowest (2.31). On the other hand, the Carniolan hybrid 

had the longest DC with an average of 0.82 mm, while Italian hybrid 

had the shortest one (0.78 mm). Both of Local bees and Italian hybrid 

workers were the highest in DD with an average of 1.89 mm which 

differed by 0.03 mm than Carniolan hybrid (1.86 mm). The highest 

hybrid in inner wing length and width was Carniolan (with averages 

of 4.35 and 1.96 mm), while the lowest hybrid was German (with 

averages of 4.19 and 1.86 mm), respectively. The variation between 

the maximum average (3.24 mm) of RF of Carniolan hybrid and the 

minimum average (3.16 mm) of that of Local bees was 0.08 mm. 

Also, there was a variation of 0.11 between the maximum average 
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value (1.02) of Dbi (hantel index) of Carniolan hybrid and the 

minimum average value (0.91) of that of Local bees. Statistical 

analysis revealed that the differences among hybrids in CA, CB, DD 

and RF characters were insignificant. But, the Local workers sampled 

from El-Bostan locality were significantly lower than those of 

Carniolan hybrid in 3 fore wing venation characters: CI, Inn.W.L. and 

Dbi.  

     Workers from the studied hybrids and Local bees sampled from El-

Bostan locality could not be distinguished obviously, based on their 

wing venation characters. But, Carniolan hybrid workers were the 

highest in most studied wing venation characters. It was observed that 

the lowest value of CI was found for German hybrid workers, in 

accordance with Meixner et al. (2007), who reported that A. m. 

mellifera characterized by some characters of wing venation such as 

the low CI. The obtained results may be due to open mating with 

Local drones. Several European honey bee races (principally Italian 

and Carniolan) were imported to improve the characteristics of the 

native honey bee. Because queen bees mate with drones from various 

distant locations, genes from wild populations and domestic strains are 

constantly mixed (Moritz, 2004). It is considerable to indicate that 

there is no correlation between CI and honey production according to 

Szabo and Lefkovich (1988). Furthermore, Bienefeld and Pirchner 

(1992) reported that CI did not correlate with honey production, wax 

production, aggressiveness, calmness, wintering ability, spring 

development, colony size and swarming tendency.  

3. Biological activities of Local and F1 Carniolan honey bee 

colonies. 

     3.1. Worker brood rearing activity.  

     Fig. (3) presents the mean amounts of worker sealed brood 

produced by Local and Carniolan hybrid colonies during experiment 

period, measured at 12-day intervals under the conditions of El-Bostan 

region. It is clear that quantities of worker sealed brood produced by 

Carniolan hybrid colonies were higher than those produced by Local 

colonies, after the first date until the end of experiment. Carniolan 

hybrid colonies produced 3531.05 square inches of worker sealed 

brood /colony, during all period of experiment, compared with 

3025.33 sq. inch. /colony produced by Local colonies. Statistical 
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analysis revealed that Carniolan hybrid colonies reared significantly 

higher worker sealed brood than Local colonies at all measuring dates, 

except three dates. Also, summed data showed that the overall mean 

of worker sealed brood produced by Carniolan hybrid colonies 

(196.17 sq. inch. /colony) was significantly higher that produced by 

Local colonies (168.07 sq. inch. /colony). Similar sharp decreases in 

brood rearing activity of both colony types were observed during the 

end of June and the beginning of July (after clover season). Thus 

Local and hybrid Carniolan bees can adjust egg laying very quickly to 

environmental conditions. After that, such amounts increased sharply 

with peaks in August, and then decreased gradually until the end of 

experiment. The productivity of a bee colony depends upon many 

factors including bee race. Also, Janmaat et al. (2000) found that 

brood-production efficiency was in response to seasonal changes. 

Table (3): Fore wing venation characters of honey bee workers 

from different hybrids compared with those of El-Bostan locality. 

Morphological 

characters * 

Average 
 

L.S.D 0.05 
F1  

Italian 

F1  

German 

F1 

Carniolan 
Local bees 

Cubital A 0.49 a ** 0.50 a 0.53 a 0.47 a 0.16 

Cubital B 0.19 a 0.21 a 0.18 a 0.18 a 0.04 

Cubital index 2.59 b 2.31 bc 2.96 a 2.65 b 0.22 

Distance C 0.78 b 0.80 ab 0.82 a 0.80 ab 0.03 

Distance D 1.89 a 1.87 a 1.86 a 1.89 a 0.05 

Inner wing length 4.28 ab 4.19 c 4.35 a 4.25 bc 0.08 

Inner wing width 1.87 ab 1.86 b 1.96 a 1.90 ab 0.09 

Radial field length 3.18 a 3.21 a 3.24 a 3.16 a 0.08 

Dumb bell index 

(Hantel index) 
0.95 ab 0.93 ab 1.02 a 0.91 b 0.09 

                 *: All characters in units of mm, except indexes.   

**: Averages in the same row followed by the same letter (s) are not 

significantly different according to L.S.D 0.05. Each average was obtained from 

3 colonies (15 replicates each). 
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Fig. (3): Mean areas of worker sealed brood produced by Local 

and Carniolan hybrid honey bee colonies during 

experiment.  

      

     3.2. Food storage activity.  

          3.2.1. Pollen storage activity  

    Fig. (4) presents the mean areas of pollen stored by Local and 

Carniolan hybrid colonies during the period from Jun 1
st
, 2008 until 

Nov. 16
th

, 2008, measured at 12-day intervals. Carniolan hybrid 

colonies stored 379.13 sq. inch. of pollen /colony during experiment 

period  compared 331.08 sq. inch. /colony stored by Local colonies. 

Statistical analysis indicated that Carniolan hybrid colonies stored 

significantly more pollen than by Local colonies at all measuring date, 

except six dates. But, Local colonies stored more pollen than 

Carniolan hybrid colonies at two dates with insignificant difference. 

Also, summed data showed that the overall mean of pollen stored by 

Carniolan hybrid colonies (25.27 sq. inch. /colony) was insignificantly 

higher that stored by Local colonies (22.07 sq. inch. /colony). The 

changes in amounts of pollen stored in hives were found to follow the 

pattern of brood rearing activity. Colonies adjust their pollen foraging 

effort in Accordance with the pollen needs. Results of this study were 

in agreement with the findings of Dreller and Tarpy (2000) who 
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reported that the pollen need of a colony is closely correlated with the 

relative amounts of larval brood and stored pollen present in the hive. 

Also, According to Hepburn et al. (2005), pollen load weight was 

linearly proportional to cubicula and basitarsus surface areas. 

 

 
 

Fig. (4): Mean areas of pollen stored by Local and Carniolan 

hybrid honey bee colonies during experiment.  

     

          3.2.2. Honey storage activity  

     Fig. (5) presents the mean amounts of sealed honey stored by Local 

and Carniolan hybrid colonies during the period from Jun 1
st
, 2008 

until Nov. 16
th

, 2008, measured at 12-day intervals. Local colonies 

stored 434.33 sq. inch. of sealed honey /colony during experiment 

period compared 414.49 sq. inch. /colony stored by Carniolan hybrid 

colonies. Statistical analysis revealed that Carniolan hybrid colonies 

stored significantly more sealed honey than Local colonies at five 

dates. On contrary, amounts of sealed honey stored by Local colonies 

were significantly more than that stored by Carniolan hybrid colonies 

at eight dates. Thus, summed data showed that the overall mean of 

sealed honey stored by Local colonies (28.95 sq. inch. /colony) was 
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insignificantly higher that stored by Carniolan hybrid colonies (27.63 

sq. inch. /colony). The pattern of fluctuations in honey storage activity 

was similar to that observed in pollen storage activity. But, the higher 

colony type in pollen storage activity the lower in honey storage 

activity at most dates. If the pollen storage activity increases, it is 

possible that this will result in lower availability of field worker bees 

for nectar gathering, hence in decreased honey storage activity. In 

addition, the greater quantity of pollen stored in the hives may 

stimulate extensive brood rearing. These hives would turn out more 

populous after one cycle of brood rearing. As a result, more stored 

honey would be consumed.  

 

 
 

Fig. (5): Mean areas of sealed honey stored by Local and 

Carniolan hybrid honey bee colonies during experiment.  
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 العربيالملخص 
 

 ه معدراسات مورفولوجية وبيولوجية على نحل العسل المحلى وهجن
 واأللمانيوالكرينولى  اإليطالي

 
 عيد، خليل عبدهللا دراز، دمحم عبد القادر العو، حسام فرج أبو شعرةخالد صالح 

 قسم وقاية النبات، كلية الزراعة، جامعة دمنهور

 
 

 6من  صفة مورفولوجية لشغاالت نحل العسل 11قارنا فى هذه الدراسة بيانات المتوسط العام ل   
مع تلك الخاصة ببعض  -المتحصل عليها من دراستنا السابقة  -مراكز فى محافظة البحيرة 

تين فى منحل كلية الزراعة بالبستان، بالسالالت األخرى من األبحاث السابقة. كذلك تم إجراء تجر
طائفة  15المجموعة من  -صفة مورفولوجية لشغاالت نحل العسل  55محافظة البحيرة. وتم قياس 

والهجن األولى  -من منطقة البستان  -ترية بين نحل العسل المحلى المورفوم االختالفاتلتحديد  -
صفات  5قيم لصفات الجسم:  8ووجد أن للشغاالت المحلية أقل  .واأللماني واإليطاليالكرينولى 

صفات بطن. وعلى النقيض كان الهجين األول الكرينولى  4رأس، أطوال الجناح الخلفى والساق، 
 5األعلى فى  األلمانيفولوجية، فى حين كان الهجين األول صفات جسم مور 11األعلى فى 

صفات  3وعالوة على ذلك كانت الشغاالت المحلية أقل معنويا من الهجين الكرينولى فى   صفات.
 والستقصاء.  Dumb bellومعامل  : دالة الجناح، الطول الداخلى للجناحاألماميتعريق بالجناح 

البيولوجى بين نحل عسل البستان والهجين األول الكرينولى تم تحديد نشاطات تربية  االختالف
طوائف. وجد أن طوائف الهجين  8حضنة الشغاالت، وتخزين حبوب اللقاح، وتخزين العسل فى 

الكرينولى ربت حضنة شغالة مغلقة أكثر معنويا، وخزنت حبوب لقاح بكمية أكبر بدرجة غير 
المحلية، فى حين خزنت األخيرة عسل بكمية أكبر بدرجة غير معنوية من معنوية من الطوائف 
 الفترة الكلية للتجربة.الكرينولى وذلك خالل 

 
 


