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In this paper are presented the results of comparative biometric
studies of the chromosomes of two honeybee ecotypes (the Banat
ecotype - BET, and the Syenichko - Peshterski ecotype - SET) from
some ecogeographically defined Yugosfav regions. They differ sig-
nificantly in many microgeographic and microclimatic elements,
which may be a cause of the genetic (chromosomal) diversity of
the studied species.

The biometric analyses indicated differences in the relative
chromosome length and centromere index (arm ratio). The greatest
differences in the refative lengths of chromosomes were observed
between chromosomes 12, 2, 3, 1 and 6 in favour of the SET ecotype,
and in chromosomes 15, 14 and 11 in favour of the BET reference
ecotype. However, the monitoring of the centromere index revealed
the greatest differences between chromosomes 16, 1, 2 and 4.

On the basis of these resulls we advanced the hypothesis that
the observed chromosomal biometric differences are the resuft of
the amplification and rearrangement of chromosome regions of the
representatives of the studied honeybee ecotypes, but this requires
additional confirmation by ultrastructural analyses of chromosomes.

Key words: honeybee, ecotypes, chromosomes, biometric
analysis, centromere index, refative chromosome length, biodiversity.

INTRODUCTION

Biodiversity implies biological heterogeneity. In other words, the entirety
of the existing animal and plant genotypes and phenotypes, i.e. the natural
hereditary quality, and thereby the maintenance of the variability of animal and
plant genomes are involved, (Dempfle, 1990; Hodgers, 1991; Beilharz, 1993;
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Milner, 1966). According to Torp - Donner and Juga (1 997), biodiversity within
all the existing ecosystems is indispensable for their stability, functioning,
mutual interaction and survival.

On the basis of the UN programme(1989) pertaining to the protection of
the environment, and in cooperation with the European Asgociation for Animal
Production, In 1990 the FAQ initiated a programme to recording all the breeds
and lines of both domestic and other economically important animals. At the
Brazil Conference in 1992, the Convention on Biological Diversity was adopted,
stating clearly a need for the preservation of biodiversity at the international
level (KiSgeci, 1997).

in order to make our own contribution to the above-mentioned global
programme, as well as to support the modernt concept of the maintenance of
biological diversity (Dempfle, 1920; Hodgers, 1 991; Beilharz, 1993; Milner, 1996),
we undertook an investigation of the diversity of the honeybee in some
geographically defined regions of Yugoslavia, characterized by numerous
ecogeographical specificities. Thus, we defined two ecotypes as the best
adapted to all the ecogeographical characteristics of the regions where the
samples were collected. The first ecotype was the Banat ecotype - the best
adapted to the lowlands microgeographical conditions of Belgrade and its
surroundings (marked as the BET ecotype). This ecotype was taken as the
reference ecotype, because its chromosome ftraits were in total agreement
with the results of the cytogenetic analyses of the honeybee samples studied
by Hoshiba and Kusanagi (1978), Hoshiba (1979) and Hoshiba et al. (1981).
The other ecotype was the Syenichko - Peshterski ecotype (marked as the
SET ecotype) - the best adapted to the ecogeographical specificities of the
Peshter Plateau. .

The genetic characteristics of the honeybee were studied by Hoshiba
and Kusanagi (1978), Hoshiba (1979) and Hoshiba et al. (1981). These authors
well documented the cytogenetic characteristics of the honeybee describing
all the chromosomes of the species Apis mellifera. Moreover, Milner (1996}
published an interesting and original paper on honeybees, their origins, evolu-
tion and diversity. The diversity of the honeybee Apis mellifera was also studied
by Popeskovié et al. (1995, 1997). Stanimirovié and collaborators (1997, 1998)
made a karyological study of some ecotypes of the honeybee from Yugoslavia,
pointing out the existence of some significant differences not only in biometric
but also in ultrastructural organisation of chromosomes.

MATERIAL AND METHODS

The cerebral ganglia of 80 honeybee praepupae Syenichko - Peshterski
and Banat ecotypes) for the cytogenetic analysis, with reddish, -star-like eyes
and nine to eleven days old, were used.

Chromosomes from the nervous tissue of the cerebral ganglia were
prepared in accordance with the procedure of Imai et al. (1988). The nervous
ganglia were kept for 20 minutes at room temperature in colchicine hypotonicity
. on concave microscopic slides. Then, they were put on ordinary microscopic
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slides and macerated in the presence of fixative | (60% solution of a mixture
of absolute ethanol and glacial acetic acid in the ratio 1:1). Finally, they were
fixed with fixative Il (a mixture of absolute ethanol and giacial acetic acid in
the ratio of 1:1) and fixative lll (glacial acetic acid). Such preparations were
left at room temperature (2000) and a relative humidity of 65%, to dry for at
least one day

After the maturation for at least one day, the preparations were stained
using the Giemsa technique and then biometric analyses were made.

RESULTS AND DISCUSSION

The results of the coparative analysis of the relative length of
chromosomes and arm ratio of the investigated reference BET and SET
honeybee ecotypes are shown in Table 1.

Table 1. Comparative analysis of the chromosome variability of two honeybee ecolypes from
Yugoslav regions.

o Centromere Relative chroonsome length Arm r;ttio —
position BET* SET* SET-BET Q SET/BET BET* SET* SET-BET SET/BET
1. Metacenfrlc 11.92 1212 .20 1.017 142 1.78 0.36 1.253
2, Metacentric 7.73 8.02 0.28 1.037 128 1.51 0.23 1179
3. Submetacentric 7.37 7.60 0.23 1.031 187 1.81 *-0.08 0.967
4. Metacentric 7.03 7.13 0,10 1.014 145 1.27 0.18 1141
5. Submetacentric 694 7.08 0.14 1.020 201 210 0.09 1.044
6. Submetacentric 6.53 6&6.72 0.19 1.029 1.80 1.92 0.12 1,066
7. Metacentric 635 6.5 0.16 1.025 125 1.38 013 . 1.104
8. Submetacentric 609 606 -0.03 0.995 214 2417 0.03 1.014
9. Metacentric 579 &82 0.03 1.005 118 1.22 0.04 1.033
10. Submetacentric 577 5.69 0.08 0,886 178 1.78 0.00 1.000
11. Mstacontric 548 B.22 0.24 0.856 127 145 0,18 1.141
12. Submetaceniric = 527 565  0.38 1.075 218 228 0.08 1.036
13. Metacentric 493 §510 .11 1,022 140 131 -0.09 0.970
14. Submetacentric  4.72 4.12 0.60 0.872 1.81 1.98 0.17 1,083
18. Submgtacentric 4,44 3,53 0.91 0.795 218 226 0.08 1.036
16, Metacentric - 367 362 0.05 0.986 128 1.78 050 1.380

BET*  Banat ecolype
SET*  Syenichko-Peshterski ecolyps
Al* Arm indexes (centromere index)

The relative lengths of chromosomes 1, 2, 3, 4, 5, 6, 7, 9, 12 and 13 of
the SET ecotype were greater In relation to the equivalent chromosomes of
the BET ecotype. However, chromosomes 8, 10, 11, 14, 15 and.16 of the SET
ecotype were relatively shorter than those in the BET ecotype, which can be

seen clearly in Figure 1. The analyses of the am ratio (centromere index)
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Figure 1. Relative chromosome length of two Yugosiav ecotypes of honeybee (Apis mellifera).
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showed the most marked differences for chromosomes 16, 1, 2, 4, 11, 14 and so
on as indicated by the A values in Table 1. This can also be seen. in Figure 2

These data, indicate clearly that the differences in the relative
chromosome lengths are not so marked (Figure 1) as the differences in the
centromere index (arm ratio) of the studied honeybee ecotypes (Figure 2).
These results prompted us to propose a hypothesis that the marked biometric
differences of certain chromosomes might be the result of chromosomal rear-
rangement and amplifications of chromosomal regions of the SET honeybee
ecotype. Our hypothesis was supported by the results of the analysis of the
Q value which is the quotient of the studied biometric values for the
chromosomes, of the investigated ecotypes. Thus, Table 1 shows clearly the
variations in coefficient Q values from the first to the sixteenth chromosome.

A comparison of the results obtained by Hoshiba and Kusanagi (1878),
Hoshiba (1979) and Hoshiba et al. (1981), with regard to the relative
chromosome lengths and centromere index in the representatives of the sub-
species Apis mellifera meliifera, with our results for the same parameters in
the studied honeybee ecotypes (SET and BET) shows the existence of dif-
ferences only in the SET ecotype, whereas such differences were not observed
between our results for the BET ecotype and the honeybees investigated by
Hoshiba and coltaborators, These results are in full agreement with our previous
biometric analyses of the chromosome set from honeybees sampled in the
vicinity of Stalach (hives with honeybees dislocated from the Peshter Plateau),
in which there was also a difference in the values for the relative chromosome
lengths and centromere index in relation to the Banat honeybee (Popeskovit
et al. 1995 and Popeskovi¢ et al. 1997).
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BIODIVERZITET MEDONOSNE PCELE Apis mellifers, Linne {1758), JUGOSLOVENSKIH
PODRUCJA
| - BIOMETRIJSKA VARIJABILNOST HROMOZOMA BANATSKOG | SJENIEKO -
PESTERSKOG EKOTIPA

Z. STANIMIROVIC*, D. POPESKQVIC*, D. PEJOVIG*

SADRZAJ

Ispitivan je biodiverzitet medonosne péele odabranih jugoslovenskih
podrutja (PeSterska visoravan - sjeniéko-pesterski ekotip | podruéje Beograda
- banatski ekotip), koja se znaéajno razlikuju po mnogim mikroekogeograiskim
elementima, za koje smo predpostavili da mogu biti uzrok genetitkog
(hromozomskog) diverziteta ispitivane vrste.

Caobijeni rezultati ukazuju na postojanje biometrijskin hromozomskih raz-
lika pracenih parametara (relativna duZina hromozoma i centromerni index)
dva ispitivana autohtona ekotipa medonosne péele (sjenitko-pesterski - SET
i banatski ekotip - BET). Najvece razlike u relativnoj duzini hromozoma uoéene
su izmedu hromozoma 12, 2, 3, 1 i 6 u Korist sjeniko-pesterskog, odnosno
15, 14 i 11 u korist banatskog ekotipa. Medutim, pracenjem centromernog
indeksa najuotljivije razlike su bile izmedu hromozoma 16, 1, 2 i 4 kod sjeni-
Cko-pesterskog u odnosu na banatski ekotip. Ovi rezultati su nas naveli na
hipotezu da su nastale biometrijske razlike posledica amplifikacije ili
rearanZmana hromozomskih regiona predstavnika ispitivanin ekotipova

medonosne péele, $to je neophodno potvrditi dodatnim  ultrastrukturnim * -

analizama hromozoma.






