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The result of the long evolutionary process formgg natural selection, variable
races and ecotypes which are biological and ecalmgidifferentiated. The
Romanian,Apis mellifera carpaticas the most adapted and the most efficient
species at the local conditions. Morphometric measients were the major criteria
for classification described by Ruttner (1988) ard the basis of our study. In this
way 8 morphometric characters of honeybees fromndylzanian region were
measured. The data obtained show that the honeybeeatype genes are mixed due
to the migratory beekeeping.
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I ntroduction

First classification of honeybee subspecies was purposed by MduPra
(1964, 1965) based on morphometric measurements regarding appreciation of
differences in size and color and than improved by Ruttner (1988) basis of
morphometry was established by Cojevnicov in 1898, who realized thte fir
measurements to the Caucasian honeybee proboscis and he proposed the
measurement of the chitin parfccording to Ruttner’s classification (1992) there
are 25 subspecies around the world belonging to honeybee genus. Heeedxam
and classified the honeybees from all around the world using 39 morpltome
characters. Thanks to Ruttner (1978) the Adis mellifera subspecies were
grouped in three evolutionary branches based on morphometric measigteme
European honeybees (M), African (A), North Mediterranean (C). &smmikg
Institute from Oberursel, Germany, is the Foundation with a cumllteaf over
1400 preserved honeybees samples. All data from here are preservddata
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Bank from this Institute (Ruttner, 1987). Moreover, in the s@rgtirocess new
taxonomy appeared (ecotypes, different lines in internal raddsh also must be
identified (Crtov, 2003).

The Romanian honeybees have longer or shorter body parts accarding
Fisteag (1937) who established as a rule that the bees fromaimoant from the
Northern side of country have dark color, short legs and probasdibig body
comparing to the bees from the Southern side which present the epposit
characteristics for the same features. The migratory bgiekemixed this ecotype,
so the aim of this research was to distinguish these ecotgrasTransylvanian
area. Its purpose was to compare the mountain honeybee ecotypdielt
ecotype. The comparisons were realized using morphometrical measurements

Materialsand M ethods

Materials. Honeybee samples. Honeybee sample8pis melliferawere
collected from stationary apiaries from different Transylvanaeas: Unirea
(county Alba), Tisa (county Maramuje Sacuieni (county Bihor), Borsec (county
Harghita), Rgiras (county Braov), Zagoni (county Covasna). Three of this
samples were from field regions: Unirea (county Alba), Tesaunty Maramurg),
Sacuieni (county Bihor) and three of them from mountain regiossé&: (county
Harghita), Rgaras (county Braov), Zagoni (county Covasna). The criteria of
apiary selection were considered very important in order todagene mixing
between different populations from Transylvania.

It order to have enough samples for a right statistical irg&pon, 30
honeybees have been measured from each beehive representative for antapiary. T
honeybees chosen for analysis were from inside of the hives @wobegs: 14-21
days old) and not from outside (foragers: over 21 days old).

Collection methods. To achieve such correct measurements of the
proboscis the honeybees are killed in Ether vapors. With any otsthiods of
killing, the proboscis remains folded in (Ruttner, 1988).

Morphometrical measurements. Method described byruttner in 1988
was applied for our study. Olympus stereomicroscope was used wimara
connected to computer. The magnitude and the clarity of the pwéaresadjusted,
after which the picture was captured with all interestedspair the honeybee.
Pictures appeared on the monitor after which the morphometricaunesaents
were realized with the Program Quick Photo Micro 2.2.

Morphometric Characters:

The proboscis was cut from base of proboscis's postmentum and was
stretched with a special care on a slidig(1).

Thetotal length of legs was determined by summing up of all legs’ parts
which were measured apart: the length of femur (Fe), length of tibia (Tigagthl
of metatarsus (I (Fig. 2). The legs was stretched on a slide and then captured
with microscope’s camera.
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Fig. 1: Length of Fig. 2. Length of femur Fig. 3: Longitudinal
proboscis (Ruttner, (Fe), tibia (Ti) and diameter of tergite 3 ¢J and
1988) metatarsus (M), width 4 (T,) (Ruttner, 1988)

of metatarsus (V)
(Ruttner, 1988)
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e G e Fig. 4: Classes of pigmentation of
tergites 2-4 (Ruttner, 1988)
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The body size index: Thetergite 3 and 4 were stretched anfixed with
arabic gum and then measured across the middle line of tite t2and 4Fig. 3).
The body size index was obtained from addition of tergite 3 and 4.

Classification of amount of lightpigmentation of tergite 3 and 4 was
according to an empirical series of pigmentation patt@fits 4) (Ruttner, 1978).
This is a subjective empirical classification used totkeedifferentiation between
mountain or field region honeybees. The tergite 3 and 4 were dw mitldle and
measured and then compared VFt. 4.

Data analysis. all measurements were transformed into an unique scale,
and then the primary data (for statistical processingeweyed as criteria to
recognize errors of measuring. It was preferred to use opetativitglike means
of samples and not individual values, because the mean reptiesdniblogical
unit of the colony (of the lot) of bees, while the honeybeesealated in different
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grades: full or half sisters. Sums were achieved provée @ valuable instrument
for recognizing trends in variation and for quick comparisons.

All data were processed with Origin 7.0 software, using OMA
significance level 0.05.

Results and Discussions

The length of the proboscigig. 5) was considered a very important
character because it shows the geographical variability ntoreade than all the
other characters. Our results showEi). 5) that in the mountain regions (Borsec
(county Harghita), &garas (county Braov), Zagoni (county Covasna)) the
proboscis were longer (average = 6.21 mm) than in the lower re@oeesage =
5.99 mm) (Unirea (county Alba), Tisa (county MaramyreSicuieni (county
Bihor)). This is opposite to Allen’s rule (Ruttner, 1988), so tifwat proboscis
decreasing in length in cooling climates. This data showsthigaigenes were
mixed in these regions. An exception can be seen in the North, wmegreoboscis
is longer than in other parts of the country. The same rasoltse from data
regarding the length of legs. Statistical interpretation di debout proboscis
revealed that significant differences were obtained betweamalyzed samples (P
= 0.00007).

Proboscis values observed at the honeybee

[
® O

o

Measured value (mm)
N

o

Unirea AB Tisa MM Sacuieni BH Borsec HR Fagaras BV Zagoni CV

Honeybee samples

Fig. 5: Length of the proboscis of Apis mellifera honeybee

Data about the length of the I€gig. 6) present the minimal values were
obtained at samples from lower regions (average = 8.99 moyiedi (county
Bihor) < Tisa (county Maramugg < (Unirea (county Alba) and the maximum
values were obtained for mountain regions (average = 9.22 mm)cB@manty
Harghita) > Zagoni (county Covasna) &gkras (county Brgov). This is contrary
to Allen’s rule (Ruttner, 1988): the length of proboscis andalegdecreasing in
warmer climates. This data shows that the genes were mixed in¢gases.

There were no significant differences between the total lagtheof
honeybees (P = 0.53746), but there were recorded significant diésrertween
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all legs’ segments: femur (P = 0,00527), tibia (P = 0,0006), metatdF =
0,00229).

Total length of leg
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Fig. 6. Total length of the leg (Femur + tibia + metatarsus)

Bergmann’s rule about the differences between geographic rasedirig
that the ecotypes are larger in the North or in cool clintée in the South
(Ruttner, 1988). In our results the body size of honeyl{Eas 7) were not
significant different (P = 0.60775) regardless the area the saay@eoming from.
It is now a certainty that the previously identified ecotype mat be distinguished
in the present. Insignificant difference were observed betW&etength of all
samples (P = 0,43154) and for T4 (P = 0,68815).

Honeybee body size
5,00
4,00 1 Fy e s L
£ TR N B e
[t Fddi R fied
£ o o N
© 3,00 - i N ] B
5 3 [l Fddry i S
R g ] it Ta
T [ i e e o
B 200 BEE Esbt balea HEH
5 : FERE :
g 1,00 4
0,00 - N ; : D : :
Unirea AB Tisa MM Sacuieni BH Borsec HR Fagaras BV Zagoni CV
Honeybee samples

Fig. 7. Size of the body (tergit 3 + tergit 4)
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Fisteag's rule was that the honeybee color was darker irchowtes. On
a pigmentation scale from 0 to 9 of tergit 3 and 4, Transylvaniarybbees were
mostly below 5 FFig. 7) and our data confirm that in Northern and mountainous
places the colour of honeybees is darker. This is mostly evatetdrgit 4 in
samples from Tisa (the Northest specimen sampled, found in Maxaoaunty)
and at specimen from Borsec and Zagoni (both being mountainous Sampkes
pigmentation character was not very constant, but was a leelglide to
differentiate the ecotypes. From our data the pigmentation ofzmthhoneybees
was very significant different (P = 0.0000).

Pigmentation of honeybees

Level of pigmentation
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Fig. 8: Level of pigmentation of tergit 3 and 4

Unfortunately, from the data observed at the samples from Sieau it
was concluded that the most used honeybee is Buckfast hybridcéxsaquence
of Romania adhesion to EU the borders disappeared and Europeanpbegkee
(which may have other bee breeds or hybrids different form avesfree to enter
into our space in order to practice migratory beekeeping. $hisfortunately not
convenient for Romanian genetic inheritance and it is altefiegbiodiversity
ecotype of Romanian honeybees. This fact involves many risks aayd
underestimation of this problem is dangerous for economy, for importer beekeepers
and also for global durable development.

Yet, it is certain the fact that the Romanian honeyhge. carpaticais
very well adapted to local conditions, implicitly the most productive.
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Conclusions

The data obtained show that the honeybees ecotype genes arelusxed
the migratory beekeeping. It is the purpose of the authors tanoerttie research
regarding the morphometric measurements and to develop new stdfgEs
mellifera carpaticawith genetic analysis at DNA microsatellite level irder to
see if there are more relevant differences between honeybee populations
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