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Figure 1. measurement of body different segments of Iranian honeybee A. m. meda. a: front wing of
A. m. meda Iranian honeybee, FL=wing length, FB= wing width, §= cubital index; b: front wing
angels, A4, D7, G18; c: third abdominal segment length dorsally; d: forth abdominal segment
length dorsally; e: Index of sixth abdominal segment dorsally % f: hind leg length

(femur + tibia+ first tarsal segment); g: proboscis length; ML.: first tarsal
segment of hind leg; T: hind tibia; F: hind femur
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Table 1. Mean of measured characteristics of Iranian honeybee A. m. meda populations in ten areas of Kurdistan province

Third and Index of sixth
Forewing Forewing . Probocis fourth .
Characteristics Area length width Ad D7 G18 Cubital index Hind leg length abdominal abdominal
(degree) (degree) (degree) length (mm) segment
(mm) (mm) (mm) segment
dorsally
length (mm)

1 bane 9.077+£0.03 3.189+0.05 30.902+0.8 9812+11 93.6%09 237+0.07 772+0.04 6.32+0.05 4418+0.02 0.742+0.004
2 Bijar 893+0.03 3084+005 31.097+08 9722+11 90.3%09 2317+0.07 743+0.04 6.28+0.05 4.388+0.02 0.743+0.004
3 Dehgolan  9.156+0.03 3.140+0.05 29.6+0.8 1003+11 935%0.9 2108+0.07 782+0.04 6.35+0.05 4431+£0.02 0.762+0.004
4 Divandareh 8.692+0.03 3.012+0.05 32.829+0.8 985%1.1 928+0.9 2128+0.07 739+0.04 6.01+£0.05 4.209+0.02 0.756+0.004
5 Ghorveh 9.002+0.03 3.156+0.05 30.867+08 9647+11 943+09 2513+0.07 7.71+004 640+0.05 4.489+0.02 0.765+0.004
6 Kamyaran 8.792+0.03 3.026+0.05 31.173+0.8 9888+11 955+0.9 2468+0.07 7.44+004 6.10+0.05 4.245+0.02 0.732+0.004
7 marivan 8.840+0.03 3.048+0.05 30481+08 98.76+11 929+09 2355+0.07 7.32+004 633+x0.05 4.348+0.02 0.750+0.004
8 Saghez 8835+0.03 3.042+0.05 31.644+08 96.08+11 948+09 255+0.07 752+004 631+0.05 4.368+0.02 0.752+0.004
9 Sarvabad 8.908+0.03 3.1+0.05 30558+0.8 1005+11 93.7+09 224+0.07 766+004 631+0.05 4315+0.02 0.760+0.004
10 Sanandaj 9.004+0.03 315+005 3099+0.8 9769+11 941+09 253+0.07 7.62+004 6.23+0.05 4504+£0.02 0.755+0.004
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Table 2. Correlations between ten morphological characteristics of Iranian honeybee A. m. meda populations of Kurdistan province (p values are in parentheses)

\d

Third and fourth Index of sixth

_— Forewing Forewing Cubital Hind leg  Probocis . .
Characteristics length width A4 D7 G18 index length length Abdominal segment abdominal segment
length dorsally dorsally
] 0.76" -0.2 0.16 -0.02 -0.01 0.31 0.21 0.32 0.12
Forewing length (0.00) (0.01) (0.04) (0.75) (0.08) (0.00)  (0.007) (0.00) (0.13)
Forewing width 0.76 -0.15 0.2 -0.08 0.12 0.21 0.24 0.36 -0.03
g (0.00) (0.06) (0.01) (0.31) (0.13) (0.008)  (0.003) (0.00) 0.7
Ad -0.2 -0.15 0.02 0.08 0.09 -0.18 -0.25 -0.19 0.03
(0.01) (0.06) (0.75) (0.31) (0.25) (0.02) (0.001) (0.01) (0.65)
D7 0.16 0.2 0.02 0.09 -0.48 0.08 -0.02 -0.09 -0.006
(0.04) (0.01) (0.75) (0.22) (0.00) (0.31) (0.8) (0.25) (0.93)
Gls8 -0.02 -0.08 0.08 0.09 0.07 0.14 -0.07 -0.02 0.001
(0.75) (0.31) (0.31) (0.22) (0.35) (0.07) (0.35) (0.73) (0.98)
Cubital index -0.01 -0.03 -0.09 -0.48 0.07 -0.08 0.14 0.12 0.03
(0.84) 0.7 (0.25) (0.00) (0.35) (0.32) (0.06) (0.11) (0.63)
Hind leq lenath 0.31 0.21 -0.18 0.08 0.14 -0.08 0.25 0.27 0.002
gleng (0.00) (0.008) (0.02) (0.31) (0.07) (0.32) (0.001) (0.00) (0.97)
Proboscis lenath 0.21 0.24 -0.25 -0.02 -0.07 0.14 0.25 0.26 0.06
g (0.007)  (0.003)  (0.001) (0.8) (0.35) (0.06) (0.001) (0.00) (0.45)
Third and fourth abdominal ~ 0.32 0.36 -0.19 -0.09 -0.02 0.12 0.27 0.26 0.006
segment length dorsally (0.00) (0.00) (0.01) (0.25) (0.73) (0.12) (0.00) (0.00) (0.93)
Index of sixth abdominal  0.12 0.12 0.03 -0.006 0.001 0.03 0.002 0.06 0.006
segment dorsally (0.13) (0.13) (0.65) (0.93) (0.98) (0.63) (0.97) (0.45) (0.93)
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Table 3. Multivariate comparison of Iranian honeybee A. m. meda populations of ten area in Kurdistan

province
Area Baneh Bijar Dehgolan Divandareh Ghorveh Kamyaran Marivan Saghez Sarvabad Sanandaj
Bijar 375"
Dehgolan 4.72" 455
Divandareh 12.53* 6.1 15.69*
Gorveh 237" 11817 3.34° 2497
Kamyaran 984 342° 1137° 213" 9.11°*
Marivan 946 181™ 7.82* 5.42* 7.95" 7.09"
Saghez 597 331° 822” 1176 627  2.99° 1.99™
Sarvabad 338" 335" 578" 9.95" 748 6.52* 234" 93"
Sanandaj 149™ 7.44 582 1381 131  607° 474" 31" 654"

*: significance a=0.05

**: significance 0=0.01

ns: no significance
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Table 4. Coefficients of principle component of ten morphological characteristic of Iranian honeybee
A. m. meda populations in Kurdistan province

First Second Third Forth
Characteristics principle principle principle principle
component  component component component

Forewing length 0.424 0.195 0.166
Forewing width 0.386 0.211 0.14
A4 0.092 0.031 0.453
D7 -0.055 0.136 -0.074
G18 -0.112 -0.039 -0.025
Cubital Index 0.130 0.048 0.273
Hind Leg Length 0.102 0.183 0.004
Proboscis length 0.151 -0.142 0.179

Third and fourth abdominal segment length dorsally 0.296 0.157 0.027
Index of sixth abdominal segment dorsally -0.330 0.650 0.216 0.624

SA M. meda Gl 315 Jaws jou 5 (LCuror 62l Chuo Vo Ladeid @il 5JUT gy diws 1 glaods -0 Joun
(WSb g0 diged dlaxi g daoyd bR i Cud yids 31y B 9 J& I3 dlas!) yliws,S oyl
Table 5. Summary of discriminant analysis of ten morphological characteristic of Iranian honeybee
A. m. meda populations in Kurdistan province (percent classifications are in parentheses)

Area Baneh Bijar  Dehgolan Divandareh Ghorveh Kamyaran Marivan Saghez Sarvabad Sanandaj

Baneh 9(60%) - - - - - - - - -
Bijar - 10G675%) - - - _ _ _ B )
Dehgolan - - 12(80%) - - - - - - -
Divandareh - - - 11(73.3%) - - - - - -

Gorveh - - - - 9(60%) - - - - -

Kamyaran - - - - 7(46.7%)

Marivan - - - - - 9(60%)

- 9(60%)

Saghez

Sarvabad - 11(73%)

Sanandaj - - - - - - - - - 8(53%)
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Figure 2. Discriminant analysis of Iranian honeybee A. m. meda populations in Kurdistan province
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Figure 3. Dendrogram of cluster analysis of Iranian honeybee A. m. meda populations using ten
morphological characteristic of Kurdistan province
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Abstract
Background and Objectives
Nowadays, the first stage of breeding is determination of honeybee races. Honey bees (Apis
mellifera) include 24 different subspecies. The most subspecies of A. mellifera have been
classified according to morphological characteristics; thus morphological characteristics have an
important role in the classification of honey bees. Morphometric comparison of important
morphological characteristics of Iranian honeybee, Apis mellifera meda Skorikov, was
determined in Kurdistan province. Sampling was conducted from Sanandaj, Dehgolan, Ghorveh,
Divandareh, Saghez, Marivan, saravabad, baneh, Bijar and Kamyaran in 2013. Ten
morphological characteristics were used for discriminating the population of honeybees. Results
showed that honeybee population of Dehgolan area (altitude 1938.5 m, 35° 5° 47° 36") had the
longest front wing (9.156 mm), hind leg (7.826 mm) and proboscis (6.356 mm). Correlations
between morphological characteristics were evaluated. There was a correlation between
characteristics of length and width of the right forewing (r2 =0.76, p <0.001), length of the
forewing and proboscis (r2 =0.21, p <0.001) and lengths of proboscis and hind leg (r2 =0.27, p
<0.001). Results indicated that Discriminant Function Analysis (DFA) differentiated 63.33 % of
ten populations.
Material and Methods
Samples were collected in 2013. Worker honeybees were preserved in pomple solution.
Morphological characteristics including forewing and hind wing lengths, A4, D7, G18, cubital
index, proboscis length, hind leg length, third and fourth abdominal segment lengths dorsally and
Index of abdominal segment dorsally were measured. The data was analyzed by MANOVA.
Dendrogram was drawn by UPGMA method.
Results
Results showed that samples of Dehgolan, Divandareh and Sarvabad were discriminated from
other populations. Analyses of cluster of ten morphological characteristics segregated ten
sampled populations to four groups. In addition, Dehgolan area had the longest front wing (9.156
mm), hind leg (7.826 mm) and proboscis (6.356 mm) lengths. Comparisons of samples
demonstrated that honey bee subspecies was A.m.meda.
Discussion
A. mellifera subspecies contain different ecotypes, so they can be used as important sources in
breeding. Honeybee subspecies of A.m.meda is native of Iran. This subspecies is distributed in
different geographical areas of Iran. Unfortunately, some beekeepers import exotic subspecies
such as A.m.carnica illegally. Imports of these subspecies have caused to create hybrid
subspecies. Indigenous populations of honeybees are considered as genetic resources and much
effort should be made to preserve these populations.
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