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Fig. 1- Characteristics measured on right forewing of the honeybee worker
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Table 1- Characters of fore wing used by different authors

No. characteristics author
1 forewing length (Alpatov, 1929)
2 forewing wi-dth (Alpatov, 1929)
3 A, angles (Du Praw, 1965)
4 D7 angles (Du Praw, 1965)
5 G5 angles (Du Praw, 1965)
6 cubital index (Alpatov, 1929)
7 anal forewing length -
3 Forewing length to width )

ratio
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Table 2-.Mean morphological characters of forewing of honeybees workers in five provinces

No. characteristics Khuzestan Esfahan Fars Kordestan Markazi
1 forewing length 1122.21 1131.14 1136.15 1137.02 1145.91
2 forewing width 393.25 399.85 398.44 401 404.35
3  Forewing length to width ratio ~ 2.85 2.82 2.85 2.83 2.83
4  Ajangles 30.27 29.72 29.06 30.57 31.47
5 D;angles 99.72 98.57 97.64 100.17 99.96
6 Gigangles 89.88 90.6 91.29 91.92 92.35
7 cubital index 2.56 2.47 2.37 2.65 2.67
8 anal forewing length 585.61 592.77 598.67 597.16 597.62
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Table 3- Mean of 8 morphological characters of the forewing of honeybees worker in 5 provinces

No. characteristics (Mean) (Se.) (Max.) (Min.)
1 forewing length 1143.49 2.112 1230.87 1065.69
2 forewing width 399.38 0.860 422.71 325.88
3 Forewing length to width ratio 2.841 0.0054 3.232 2.67
4 Ay angles 30.225 0.174 37.44 25.62
5 D; angles 99.21 0.292 111 86
6 G5 angles 91.210 0.340 101.90 79.39
7 cubital index 2.548 0.038 4.24 1.49
8 anal forewing length 594.371 1.614 666.2 517.9
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Table 4- Correlation coefficients between characters measured on the right forewing of honeybees

characters length width FL/Fw anz‘l‘es D; angles anGgllis Ciﬁgg?l leal?gatlh
length 1
width 0.574%* 1
L/w 0.319%* .000 1
A4 angles .017 .074 -.065 1
D, angles 052 146 -.112 0.187+* 1
G5 angles 057 -.064 137 034 -.019 1
Cubital index 147 .003 147 -.042 - 0.186%* .109 1
anal length 0.823**  (0.4356**  (0.308** .047 011 -.026 .055 1

Significantly different at the level of 0.01 s
OLES 0 Jad= s Ol sl ol o Jes 585 3 el S8l gl Sl par 5 Slis o by e
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Table 5- Analysis of variance between wing characters of honey bees from 5 provinces

Variable  df length width L/iw As Dy Giz  Cubital ) length
angles angles angles index

Replication 29 511.47 119.99 0.006 3.38 15.54 17.25 0.21 281.49

Treatment 4 2262%  494.79** 0.004™ 24.67%* 34.76%  29.64™  0.464™ 871.69™

Error 116 625.2 95.7 0.004 4.01 12.16 17.04 0.216 377.49
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Fig 2- Cluster analysis based on UPGMA cluster analysis and Jaccard coefficient for the studied populations of honeybees
Markazi, Kh= Khozestan, Fa= Fars, Es= Esfahan, Ko= Kordestan) Ma=(
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Fig. 3- Canonical variates ordination of geographic populations of Apis mellifera L in 5 provinces of Iran
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Abstract

Populations of honeybees from 5 provinces of Iran were compared using morphometric
tecnques. Five workers from each of 10 hives from 3 apicultures belonging to each province were
selected randomly. Eight characters of the forewing consisted of length, width, A4 angle, D7angle,
G18, cubital index, anal length and ratio of forewing length to width of honeybees were measured
and analysed. Results showed that populations of Markazi and Khuzestan provinces were
distincthy located in two different places I and II respectively and populations of Esfahan,
Kordestan and Fars provinces had the most similar wing characters and located in place III.
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