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Table 1- Descriptive statistics of measured traits

sla Als ulaas
(mm) sbw ;5 Lol sLa el 4 sad g3l Sl sl Y e Gilad pSibs
Statistical parameters Number of .
i Min Max (SE) jbas SD Mean
traits (mm) evaluated (Min) — (Max) o= (SD) ( )
colonies
poloA dse 40 5.45 6.7 0.0271 0.17 6.075
Proboscis length
¥ “_‘L" Jsb 40 8 9.75 0.0242 0.15 8.75
Front wing length
Lo
¥ db ot 40 25 3.8 0.0111 0.070 3.08
Front wing width
8 Jt‘_:%s Jusy dske 40 0.9 1.3 0.0040 0.025 1.013
Veins length a
b ‘Ju_f’s Jusy Jsb 40 0.4 0.8 0.0020 0.013 0.51
Veins length b
1
Uﬂsm J_L"H’s 40 1.6 25 0.0039 0.025 2.01
Cubital index
Caealy Crans JU (SIS alaas
Number of right wing 40 17 26 0.0059 0.037 21.62
wrinkled
2 G Jb sLed8 slaas
wrinkled
4
ol sk 40 2 3.25 0.0016 0.14 2.58

Femur length
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Table 1- Descriptive statistics of measured traits

sla Als ulaas
(m;:)t‘_:“:_“‘ I“JL‘" ‘5“:'"“'4"4 saddi 3l Slaa sl oLl ey Slal (Sile
atistical parameters Number of Min Max (SE) jlaas SD Mean
traits (mm) evaluated (Min) - (Max) . (5D) ( )
colonies
3l
Gl dsb 40 2.1 3.4 0.0025 0.14 3.08
Tibia length
[ aa:
Jol 4 dsb 40 175 325  0.0014 0.09 2.02
Tarsus length
e sl sk 40 6.31 7.86 0.0292 0.18 7.70
Leg of the back length
S i p e S 0208 40 2 2.6 0.0088 0.056 2.22
Tergal third width
wesd Sty polen s 02 40 175 24 0.0071 0.045 2.00
Tergal fourth width
PO p o a3 (B8 £ gads
(Al iy 40 4.12 4.35 0.0145 0.092 4.31
total width of the third
and fourth tergal
esd pay S 59 s 40 021 05 0.0014 0.009 0.30
Over hair
OSala Q}oﬂ Joaldicd b byl oy 90 Oldis (1aS0lis dewslls - Jgua
Table 2 - Comparison of the means of evaluated traits using Duncan test
s s pole pole oldsale  glisale ol ol
Sl 95 Yol 935 ) Gl 205 Y 3555 VGl 93535 ¥laay 935 1 Gl 9235 Yol 555 SE M
Traits Abhar  Abhar Tarom  Tarom Mahneshan Mahneshan Zanjan Zanjan
apiaries 1 apiaries 2 apiaries 1 Apiaries2 Apiariesl apiaries2 apiaries 1 apiaries 2
polsA Jok 6.09°  6.06°  6.19° 6.062 6.09° 5.932 6.05¢  6.09° 0.087
Proboscis length
sadudst  gggb g70b  899: 863" 875 870° 865" 8912 0.043
Front wing length
2dbodf 305 309® 3050 301b 307" 305° 3227 308" 0021
Front wing width
Adbinssdusodst g ggee  gogoe  1.024°  1.004%  1.009%  1.001%  1.067°  1.000% 0.006
Veins length a
DJlussJuS;dsk g oane  gsgbe  052°  050%  0.50%  0.49°  053%  049° 0,004
Veins length b
osilJBess 1 99b  199b  200® 199 1.99° 200% 201  203% 0.009
Cubital index
Jb L33 wlaas
ol o 21.91%® 22.182 21.59® 20.98° 20.94° 22.27% 22.27% 20.83° 0.275

Number of right
wing wrinkled




Vo by bl )3 Slpl Jue y985 (igid £95 9 (59)98y90 Cluoguas (b))

OSala 99031 3 ouliieut b byl oy 90 Oilis (1aS0lis deuslis —Y Jgua dolul
Table 2 - Comparison of the means of evaluated traits using Duncan test

s s Ptk potk obisale  glasale  glady ol

‘:’u'j" VOl 5 9235 Y (e 5 9235 ) Gl 5 9335 Y Oleu y 93y VGl 93y YoLew )93y Y Olie ) 9335 Yl 935 gE
Traits Abhar ~ Abhar  Tarom  Tarom MahneshanMahneshan Zanjan  Zanjan
apiaries 1 apiaries 2 apiaries 1 Apiaries2 Apiariesl apiaries?2 apiaries 1 apiaries 2

Jb LS slass

D Qs 21.708%  21.87%  21.36°P 21.04° 21.01° 22.46° 22.46% 21.20° 0.289
Number of left
wing wrinkled

3
ol sk 2.60% 2.58° 2.692 2.54° 2.59° 2.58° 2.42°¢ 2.62% 0.0317
Femur length

_é_L“ Jsb 3.11° 3.08%® 3.05b¢ 3.09%® 3.11° 3.11° 3.03¢ 3.09% 0.0126
Tibia length
Jyl dads Jb

Tarsus length
e sy Jgbo
Leg of the back 7.782 7.70® 7.75® 7.67° 7.71% 7.72% 7.36°¢ 7.76%  0.031

length
po i B0
(Al iy 2.24" 2.20¢de 2.19¢% 2.23%¢ 2.19¢% 2.22bcd 2.352 2.18¢ 0.010

Tergal third
width

Pl s o e
Sy 90 204°  215° 208"  206° 208"  216°  206° 0.010

Tergal fourth
width

et el
el gl g p o

(oS 4.34° 4.244 4.34° 431" 4.25¢ 4,30 bed 4514 4.249  0.019

total width of
the third and
fourth tergal

2.07°2 2.03%® 2.07° 2.04% 2.03% 2.04% 1.91°¢ 2.07% 0.0144

palg sl (550 Jgb
S 0.30° 0.30° 0.31° 0.30° 0.29° 0.30° 0.30° 0.312 0.003
Over hair
#\ 4al s Discoidal shift cawssnd dallls olady oliesl s Discoidal shift
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Fig 1- Column graph related to the status of the property Discoidal shift in the wings of Zanjan province
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Fig 2- Dendrogram devided from cluster analysis using all measured traits
1- Tarom 1, 2- Tarom 2, 3- Abhar 1, 4- Abhar 2, 5- Mahnashin 1, 6- Mahnesh 2, 7- Zanjan 1 and 8- Zanjan 2
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Table3- The eigenvalues of the principal components based on the correlation matrix of the all studied traits in
eight apiaries

el byl sy owliyly ss S TR il 3o o ladd
Cumulative variance percent Variance percent Eigenvalue Component number
50.494 50.494 7.069 1
73.339 22.846 1.983 2
85.368 12.029 1.684 3
91.726 6.358 0.890 4
96.399 4.673 0.654 5
98.750 2.350 0.329 6
100.00 0.257 0.176 7
100.00 0.000 0.000 8

ppppp
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Fig 3- The two-dimensional diagram of the first and second main components of the studied apiaries based on all

traits

1- Tarom 1, 2- Tarom 2, 3- Abhar 1, 4- Abhar 2, 5- Mahnashin 1, 6- Mahnesh 2, 7- Zanjan 1 and 8- Zanjan 2
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Table 4- Eigenvectors of the most important principal components and coefficients of determination for studied

traits
O il b g age Lol (sla ddl e
alie The most important principal components and coefficients of determination
Traits P pgs P2 Jo
Second first
pobo sk 0.0788 0.157 0.0419 -0.077
Proboscis length
L
_“J ? sk 0.7867 0.296 0.0871 -0.111
wing length
G
_“J R 0.0023 0.027 0.7885 0.334
wing width
a Jws,
- 0.0788 0.157 0.8809 0.351
Veins a
byLs,
S 0.0126 0.063 0.8758 0.352
Veins b
s L
J ’S o= 0.4839 0.389 0.0317 0.067
Cubital index
3
o> 0.1590 0.233 0.5904 -0.289
Femur
3l
" 0.2783 -0.295 0.6319 0.299
Tibia
| ens
ol e 0.2476 -0.088 0.8908 -0.355
Tarsus
Ykl -0.112
0.0401 : 0.8610 0.349
Tergal 3
Y358
0.1826 0.239 0.5502 0.279
Tergal 4
o oM
YT 0.118 0.187 0.4596 0.255
left wrinkled
TP 0.1533 -0.219 0.3610 0.226
right wrinkled
F R e 0.8027 0.501 0.0263 -0.061

Over hair
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Table 5- The amount of first and second principal components of the studied apiaries based on all studied traits

Principal components Lol sta 4it3e

Ol 9035 '
Apiaries P “_b
Second First
S Ol a5 - ‘*JU° 955 237
Tarom- apiaries 1
99 Ol 35 - r,)u° 9.34 _2.40
Tarom- apiaries 2
S Gl e - e 9.72 2.77
Abhar- apiaries 1
99 Ol a5 - gl 9.84 -2.84
Abhar- apiaries 2
S Gl ) - pliasals 9.32 _2.37
Mahneshan- apiaries 1
99 Ol 935 - Glasals 9.99 _2.05
Mahneshan- apiaries 2
& . l:u.u 3ot L}_‘
~ u- .)\9:‘-‘J. u >0 10.28 -2.96
Zanjan- apiaries 1
99 Ol ey - ol 9.29 _2.26

Zanjan- apiaries 2

a3 b asha Jsb o35l s ialS oS el
NIV I YPUP-S WVORPR Y| PP W R\ KV

G200 b ol dilie S Gl 585 loss) Y
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Introduction: Appearance characteristics of the honeybee are important in identifying races and
populations and because of their correlation with production and behavioral traits; they can be used
to indirectly improve and reform these traits (Alpatov, 1929; Rinderer et al., 1982). So, the first step
in breeding of the honeybee is to perform morphological studies. In Iran, such studies are necessary
for many reasons such as ecological conditions, topography, long beekeeping, and the climate of the
four seasons. In 1927, the Russian researcher, Skorikov, identified an independent subtype called
Apis mellifera meda, known as the Iranian honeybee, and introduced it to the world (Ruttner et al.,
1985). Tahmasebi (1998) also separated the entire Iranian honeybee population into three sub-
populations of the north, west and northwest and central regions.

Material and methods: This research was carried out in 2 apiaries of 4 different townships in Zanjan
province including Zanjan, Abhar, Mahneshan and Tarom. Identified colonies (40 colonies) include
5 colonies from 8 apiaries, and from each colony 50 (and a total of 2000) Apis mellifera young worker
honeybees were collected, in which 800 bees (20 bees per colony) were evaluated. In this experiment,
17 apparent characteristics of the worker bees were evaluated included: the length of the proboscis,
the length and width of the front wing, the length of the (a) cubital and (b) cubital veins, the number
of right and left wing hooks, the discoidal shift, the length of the femur, tibia and tarsus, over hair,
the width of third and fourth Tergitelongitudinal, cubital index, rear length, and the total length of the
third and fourth ventral dentures. Measurement of morphological traits was done by routhener method
and with the stereomicroscope equipped with eye graded lens. (Goetz, 1959; Dupraw, 1965; Ruttner,
1988). To analyze the variance of the data from the evaluation of traits, eight apiaries as treatments
and five colonies of each were considered as repetitions. Analysis of variance was performed in a
completely randomized design using MSTATC software. Then, the mean of traits in apiaries was
compared with Duncan test.

Results and discussion: The apiary 1 of Zanjan with the more width of the third and fourth
Tergitelongitudinal had the bees larger than bees of the other studied area and bees of the apiary 2 of
Zanjan and apiary 1 of Abhar with the less width of third and fourth Tergitelongitudinal were smaller
in body size than other bees. The observed difference in the size of bees in the apiary 1 and 2 of
Zanjan may be due to the small size of the sample size in this study.

The number of right and left wing hooks in the studied apiaries did not show any significant
difference. The front wing of most (73%) of the studied bees in terms of the Discoidal shift was in
the +1 position. The Discoidal shift feature was studied only by Farshineh Adl (2005) on Apis
mellifera bees. The researcher concluded that 82.5% of the apex wings of Apis mellifera were in the
+1 position. Cluster analysis for all morphological characteristics divided the apiaries into two
groups: (1) apiary 1 of Mahneshan, apiary 2 of Zanjan and apiary 1 and 2 of Tarom, (2) apiary 2 of
Mahneshan, apiary 1 of Zanjan and apiary 1 and 2 of Abhar. In the principal component analysis for
the 14 traits, the first and second components justified 50.5% and 22.8%, respectively, and in total
73.3% of the total variation. The first principal component had the largest share in explaining the total
variance. Width of wing, (a) cubital and (b) cubital veins, length of thigh, leg, tarsus, T3 and T4 and
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left and right hooks were further explained by this component. Therefore, the above-mentioned traits,
which are justified by this component, are more important than other characteristics in the distinction
between bees in evaluated apiaries. The waist length, cubital index, and the length of the fifth dorsal
abdominal hair showed the higher coefficient of determination in the second principal component. In
other words, this component largely explains the traits that are of secondary importance. The two-
dimensional diagram of these two components was drawn, and the apiaries were grouped accordingly.
The results confirmed the grouping cluster analysis.

Conclusion: The studied apiaries were divided into two groups in terms of the 14 evaluated
morphological traits. Width the wing, (a) cubital and (b) cubital veins, length of thigh, leg, tarsus, T3
and T4 and left and right hooks were the most important traits in the differentiation of evaluated
honeybees.
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