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Figure 1. Sampling localities map of A. mellifera meda in Iran 
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 "#%31- �&<6 ��%=*  ,�DJ�3  ,�#K��� ����� $%�  ������ ���� A. mellifera meda  

Table 1. Sampling localities of A. mellifera meda in Iran  

Geographical coordinates  Colonies  Date Place Localities 

E 57′ 56º N 40′ 36º 2 March 2012 Esfarayen North Khorasan 
E 93′ 57º N 40′ 37º 1 March 2012 Shirvan 
E 3′ 56º N 42′ 36º 1 March 2012 Bojnord 
E 3′ 54º N 8′ 29º 1 March 2012 Jaje 
E 17′ 56º N 59′ 36º 1 April 2012 Garmeh 

E 18′ 55º N 17′ 36º 1 April 2012 Maraveh Golestan 
E 16′ 55º N 25′ 37º 2 April 2012 Gonbad Kavus 
E 56′ 57º N 40′ 32º 1 April 2012 Ali Abad 
E 56′ 54º N 16′ 37º 2 April 2012 Gorgan 

E 46′ 52º N 28′ 35º 1 May 2012 Firuzkuh  Tehran 
E 10′ 52º N 56′ 35º 1 May 2012 Damavand 
E 17′ 51º N 44′ 35º 1 May 2012 Tehran 
E 65′ 51º N 32′ 31º 1 June 2012 Varamin 
E 29′ 51º N 31′ 35º 2 June 2012 Karaj 

E 1′ 47º N 25′ 35º 2 March 2013 Khoramdareh Zanjan 
E 1′ 47º N 25′ 35º 2 March 2013 Zanjan 
E 13′ 47º N 26′ 35º 2 April 2013 Mahneshan 

E 46′ 48º N 15′ 36º 2 April 2013 Takab West Azarbaijan 
E 12′ 46º N 31′ 36º 2 May 2013 Bukan 
E 43′ 45º N 36′ 35º 2 May 2013 Mahabad 
E 4′ 45º N 32′ 35º 2 May 2013 Uromiye 
E 46′ 44º N 12′ 36º 2 June 2013 Salmas 
E 28′ 44º N 56′ 38º 2 June 2013 Khoiy 

  

  

 o�!�16� �'�4 �1 o�%&5� �'�4 	`>8 �v:.3  

  
��� 2-  -`	� "�%������ -	
�� ����� "�����  ���� ������A. mellifera meda  

Figure 2. Discoidal Shift angle in wing of A. mellifera meda 
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 "#%32- @	V��	� )SD±( 16  -	
����������� ����� �����  ���� ������A. mellifera meda 

Table 2. Means (and standard deviation) of 16 morphological characteristics of A. mellifera meda 

Mean 
North 

Khorasan 
Zanjan  Golestan 

West 

Azarbaijan  
Tehran Character 

5.62±0.033 5.03±0.038d 6.05±0.017a 5.85±0.033b 5.94±0.031ab 5.23±0.048c Tongue length 

8.18±0.014 8.15±0.017b 8.21±0.014a 8.16±0.014b 8.21±0.014a 8.19±0.015ab Forewing length 

2.9±0.003 2.87±0.007c 2.94±0.007a 2.88±0.005c 2.91±0.007b 2.88±0.005c Forewing width 

0.522±0.002 0.525±0.0042a 0.505±0.0042b 0.53±0.0049a 0.528±0.0039a 0.522±0.0045a Length of cubital vein a 

0.216±0.001 0.213±0.0018b 0.224±0.0029a 0.223±0.002a 0.209±0.0022b 0.213±0.0021b Length of cubital vein b 

2.44±0.017 2.5±0.035ab 2.3±0.042c 2.4±0.035b 2.55±0.036a 2.47±0.034ab Cubital index 

21.54±0.076 21.82±0.169a 21.22±0.181b 21.79±0.168a 21.36±0.164ab 21.49±0.16ab Number of hooks (right wing) 

21.39±0.086 21.9±0.181a 21.17±0.169b 21.28±0.261b 21.21±0.165b 21.39±0.158ab Number of hooks (left wing) 

2.48±0.0023 2.46±0.005c 2.5±0.0056a 2.47±0.004b 2.49±0.005a 2.46±0.0051b Femur length 

3.045±0.0021 3.008±0.0055c 3.067±0.083a 3.039±0.0059b  3.05±0.0066ab 3.06±0.0065a Tibia length 

1.9±0.0025 1.87±0.0048c 1.92±0.0065a 1.88±0.046c 1.91±0.005ab 1.9±0.048b Metatarsus length 

7.42±0.007 7.33±0.0148d 7.48±0.018a 7.39±0.012c 7.45±0.015ab 7.42±0.015b Hind leg length 

2.01±0.003 2±0.005b 2.05±0.005a 2±0.005b 2.01±0.004b 2±0.008b Tergit 3longitudinal 

1.96±0.0026 1.94±0.008b 1.99±0.0053a 1.95±0.0055b 1.96±0.0042b 1.95±0.0046b Tergit 4 longitudinal 

3.94±0.016 3.94±0.005b 4.04±0.009a 3.95±0.1b 3.97±0.008b 3.95±0.011b Longitudinal (T3+T4) 
* The same letters indicate non-significant different between group. 
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 ���2-  S��+#�%�� ��  �2M*  ,� $%&&62���>� ��`
�� $��`>�� ��)S�1� "�1�<3 "�� "�1 9 (��5� ,�( "�1 # 

)1����� : ����� 92 :���)* 93 :���O ��M����NK 94 :��>�<+ 95 :��M��(  
Figure 2. Dendrogram of cluster analysis using distinctive variables {tongue length and hind leg length} 

(1: North Khorasan, 2: Tehran, 3: West Azarbaijan, 4: Golestan, 5: Zanjan) 

  

 "#%33 -  -`	� "�%������ -`
 ,���K �����  � 4���� U��>� ��� ���������������A. mellifera meda  ����� ����� 01�&� ��  

Table 3. The distribution of discoidal shift of A. mellifera meda in the north of Iran 
Score  

Locality  
1 0 -1 

67 30 83 NorthKhorasan 
n=180 

73 46 61 Zanjan 
n=180 

100 39 41 Golestan 
n=180 

100 40 40 Tehran 
n=180 

108 30 42 NorthKhorasan 
n=180 

448 185 267 Zanjan 
n=180 

49.7% 20.55% 29.66% 100% 
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Table 4. Mahalanobis distances (D2) between provinces from discriminant analysis 
Tehran Zanjan Golestan North Khorasan Locality 

   7.8104 Zanjan 

  4.0832 7.8269 Golestan 

 0.6697 7.2911 9.2846 West Azarbaijan 

7.9530 4.5097 11.9661 2.6523 Tehran 

 
"#%3 5- �D�� Y��*�� U��>�� \	]?* J��*  �2M* �� �
�B  

Table 5. Classification matrix from discriminant analysis 

Tehran Golestan Zanjan North Khorasan West Azarbaijan Locality 

17 42 20 36 65 West Azarbaijan 
n=180 

27 17 22 114 0 NorthKhorasan 
n=180 

18 22 66 29 45 Zanjan 
n=180 

24 91 17 18 30 Golestan 
n=180 

94 0 40 25 21 Tehran 
n=180 

  

  
 ���3- ��� ����� h&6��( S��+���  ������ ����A. mellifera meda ����� ����� 01�&� ��  

)1 9����� ����� :2 9���)* :3 9���O ��M����NK :4 9��>�<+ :5(��M�� :  
Figure 3. Canonical discriminant functions of A. mellifera meda in the north of Iran 

(1: North Khorasan, 2: Tehran, 3: West Azarbaijan, 4: Golestan, 5: Zanjan) 
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Table 6. The correlation of morphological characteristics of A. mellifera meda with each other 

Characters 
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Forewing length 0.06**               

Forewing width 0.102* 0.65**
             

Cubital a -0.083 0.144**  0.142**             

Cubital b 0.227 0.062 0.047 0.245**            

Cubital index -0.205**  0.036 0.118**  0.707**  -0.831**           

Number of hooks (right wing) -0.143**  0.051 0.02 -0.101* 0.095* -0.128**          

Number of hooks (left wing) -0.104* -0.019 0.047 -0.107* 0.077 -0.117**  0.499**         

Femur length 0.143**  0.44**  0.322**  0.038 0.078 0.039 0.131 0.047       

Tibia length 0.03 0.482**  0.367**  0.089 0.026 0.019 0.116**  0.06 0.753**       

Metatarsus length 0.78**  0.402**  0.224**  0.01 0.011 0.019 0.065 0.017 0.611 0.643**      

Hind leg length 0.85 0.49**  0.356**  0.084 0.043 -0.001 0.125**  0.062 0.878**  0.917**  0.838**     

Tergit 3 longitudinal 0.22**  0.317**  0.39**  0.085 -0.006 0.044 -0.007 0.02 0.272**  0.263**  0.156**  0.261**    

Tergit 4 longitudinal 0.003**  0.306**  0.362**  0.086 -0.052 0.078 0.00 -0.001 0.256**  0.273**  0.2**  0.278**  0.908**   

Longitudinal (T3+T4) 0.1**  0.319**  0.385**  0.088* -0.03 0.63 -0.004 -0.011 0.27**  0.274**  0.182**  0.276**  0.977**  0.977**  
* Significant at 5% level   ** Significant at 1% level    8
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 "#%37-  ��� ����� ,�D�Q ��	
�� ���  ���5����� ������ A. mellifera meda   �� U��>������ �� �<�/ ��=��.�  

Table 7. Comparison of morphological characteristics of A. mellifera meda with the result of the 
surveys of other researchers in Iran 

Reference Mean Tehran Zanjan 
North 

Khorasan 
West 

Azarbaijan 
Golestan Character 

9.12 
Ruttner et al., 1985 

9.068 
Tahmasebi et al., 1998 

8.18 8.19 8.21 8.15 8.21 8.16 Forewing length 

3.14 
Ruttner et al., 1985 

3.092 
Tahmasebi et al., 1998 

2.9 2.88 2.94 2.87 2.91 2.88 Forewing width 

2.308 
Ruttner et al., 1985 

2.477 
Tahmasebi et al., 1998 

2.44 2.47 2.3 2.5 2.55 2.4 Cubital index 

6.27 
Ruttner et al., 1985 

6.27 
Tahmasebi et al., 1998 

5.62 5.23 6.05 5.03 5.94 5.85 Tongue length 

7.71 
Tahmasebi et al., 1998 

7.42 7.42 7.48 7.33 7.45 7.39 Hind leg length 

2.165 
Farshineh Adl et al., 2007 

2.01 2 2.05 2 2.01 2 Tergit 3 longitudinal 

2.098 
Farshineh Adl et al., 2007 

1.96 1.95 1.99 1.94 1.96 1.95 Tergit 4 longitudinal 

4.35 
Ruttner et al., 1985 

4.264 
Farshineh Adl et al., 2007 

3.97 3.95 4.04 3.94 3.97 3.95 Longitudinal (T3+T4) 
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Abstract 
Apis mellifera L. is the only species of bees found everywhere except for poles. Because 
of ecological situations, topography, long history of beekeeping, having four seasons and 
its vastness, Iran has an independent race Apis mellifera meda Skorikov, 1927. This 
research project was performed during 2012 and 2013 by collecting 900 young worker 
bees out of 30 colonies from the provinces of North Khorasan, Golestan, Tehran, Zanjan 
and West Azarbayjan. Then, 16 morphological characteristics of each bee were measured 
using an ANOVA and a Duncan test and up to 14400 data were obtained. The results 
showed that the length of tongue and hind legs had the highest diversity as the most 
distinctive morphological characteristics throughout the Iranian honey bee. Cluster 
analysis showed that the five groups classified into two independent groups: The first 
group included the North west Azarbayjan, Zanjan and Tehran and the second group 
included North Khorasan and Golestan. The bees from Zanjan were significantly larger 
than the other bees in length of the third and fourth abdominal segments as well as length 
and width of the front wings, while the bees from North Khorasan were the smallest 
throughout the studied regions (p<0.05). The analysis demonstrated the highest 
uniformity of individual bees was found in North Khorasan bees (64%) and the lowest 
uniformity in West Azarbayjan bees (%36). There was a significant negative correlation 
between the length of the third and fourth doesal abdominal segments, and right and left 
wing's hamuli number. 
 
Keywords: Apis mellifera meda, Morphological characteristics, Distinctive characteristics  

 
 


