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THE CURRENT STATE OF THE EUROPEAN DARK BEE
SUBSPECIES Apis mellifera mellifera L. IN THE NORTH RANGE
OF THE RUSSIAN FEDERATION

Abstract. The research to determine the factors with a negative impact on the resource status of honey bees in
the Russian Federation has been done.

Based on the research results, a simple and affordable rapid test for determining the origin of bees was
proposed, based on the study of a complex of morphological and biological characteristics of working bees, such as
proboscis length, cubital index, discoid displacement, the shape of the rear border of the wax plate of sternite 5, body
color, the character of the honey seal, behavior of bees during the examination of the nest and phototaxis. The test is
suitable for detecting bee crossbreeding during their mass selection since the listed morphological and biological
traits are the most contrasting and indicative among others.

The indicated morphological and biological characteristics of bees from the Yaroslavl, Vologda, Kostroma
regions, Perm Territory were studied.

In the Susaninsky district of the Kostroma region, the bee colonies were identified that correspond to the
European dark bees Apis mellifera mellifera L. according to the studied traits. From them, breeding material was
taken and evaluated for further breeding and the creation of a nursery reproducer.

In conclusion, a landmark is given, a promising direction of work is indicated for the conservation and
restoration of the resources of the European dark bees in the current conditions of mass unsystematic crossbreeding
in the north of their historical range.

Key words: Apis mellifera mellifera L. European dark bees, breeding material selection, morphological and
biological traits.

Introduction. Beekeeping in the Russian Federation has transformed from business to a full-fledged
agricultural sector. Beckeeping is one of the most important agricultural methods for growing
entomophilous cultures [1]. Stocks of nectar in Russia are such that with efficient beekeeping, honey can
become a national wealth.

The research by A1 Skvortsov., V.G. Semenov., V.N. Sattarov., D.A. Baimukanov, D.A. Doshanov,
et al. “It has been proved that favorable prerequisites for the development of bee colonies and high honey
flow are created when the apiary is surrounded by melliferous lands landscapes: forests, meadows,
gardens, fields, and windbreaks with the biodiversity of nectar-bearing flora, i.e. continuous honey flow
appears or a flower-nectar conveyor is created... Correctly compiled data of long-term phenological
records and a flowering calendar of entomophilous plants guarantee for beekeepers the ability to more
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intelligently coordinate their activities in the management of beckeeping and improve honey flow by
including newly introduced plants in the flower conveyor that more fill the non-harvesting periods. With
confidence, we can hope that, based on an analysis of regular long-term phenological records, each
beekeeper can predict honey flow and make an adjustment to the technology of keeping and caring for bee
colonies [1].

Honey bees occupy their place in the ecological niche, play an important role, performing specific
functions in biocenoses [2-4]. At the same time, the natural balance does not change in any way as it is
disturbed during deforestation, overfishing, and gaming animals. On the contrary, bees contribute to
increasing vields and improving the quality of seeds and fruits of wild plants, which are food, and,
therefore, one of the main conditions for the existence of many animal species [5].

Currently, in the Russian Federation, many geographical forms of honey bees formed during
evolution have been crossbred, including European dark bees (Apis mellifera mellifera L. 1758), which
are very difficult to find preserved. Crossbred bees do not have great economic and, especially, breeding
values [6,7].

All geographical species of honey bees must be preserved. Each of them is unique, inimitable, and of
exceptional importance as an economic entity, as a link in the ecological chain and as a gene pool in the
conservation of biodiversity.

The aim of the research. Analysis of modern honey bees in the regions of Russia by their origin,
identification of the European dark bees Apis mellifera mellifera L., selection and evaluation of breeding
material for further breeding and selection.

The research methods. During expedition trips to Russian regions to find the European dark bees,
the apiaries were examined in the Lyubimsky, Poshekhonsky and Nekrasovsky districts of the Yaroslavl
region, in the Velikoustyugsky and Totemsky districts of the Vologda region, in the Susaninsky district of
the Kostroma region, in the Krasnovishersky district of the Perm Territory.

During the work, the methodology for assessing the classes of honey bee morphotypes according to
F. Ruttner was used [7]. The identification was carried out visually using a hand lens; for photo
documentation, a Macro lens for LG Ray smartphone was used.

To determine the breed, 30 working bees were taken from the nest of each studied colony.

Samples were examined according to the “Guidelines for the control of purebred honey bees, the
determination of pollen productivity and wax content in propolis™ [8].

The queen thoroughbredness was evaluated by the quality of their offspring, i.e. by the quality of
their daughters - the working bees. Using the proposed rapid test we studied the morphological
characteristics of working individuals with temporary glycerin preparations: proboscis length, cubital
index, discoidal displacement, the shape of the posterior border of the wax plate of sternite 5. Biological
traits: body color of working bees, the nature of the honey seal, the behavior of the bees when examining
the nest, phototaxis. The listed morphological characteristics are the most contrasting and indicative
among others.

The measurement was conducted using an MBS-9 binocular microscope.

The bee queen was excreted by the Pratt-Doolittle method in queen fewer families-nurseries.
Statistical processing of the data obtained during the research was performed with the Statistica
8.0 software package.

The research results. In the course of evolution, a rich variety of geographical forms of honey bees
has been formed, each of them is distinguished by its characteristic properties, represents breeding and
economic value [9-11].

Bees adapted for the specific conditions of existence and are differentiated into subspecies, which are
now often called primitive or native breeds.

Unlike domestic animals, natural selection in honey bees is aimed at improving those traits that are
beneficial not only to the bee colony, but also to humans: intensive development, high honey and wax
productivity, winter hardiness, disease resistance, etc. Therefore, the concepts of "primitiveness" and
“indigenousness” concerning honey bees are hardly applicable. We believe that following the modern
taxonomy adopted in zoology, these are geographic subspecies.

In Russian beekeeping, these subspecies traditionally continue to be called breeds. However, for
several reasons, most of them were crossbred. In particular, it is very difficult to find the clean, The
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European dark bees Apis mellifera mellifera L. [11,12]. European dark bees are characterized by high
fecundity of queens, good winter hardiness, intensive spring development, resistance to many discases,
effective use of short plentiful northern honey flow, etc. Crossbred bees do not have great economic and,
especially, breeding values [13].

Mass unsystematic crossbreeding of honey bees in the USSR, and then in the Russian Federation,
was served by several reasons.

Firstly, beckeepers learned to move bee colonies over long distances without causing significant
damage to them. Often this has been done and continues to be done unfoundedly.

Secondly, the low level of competence of beekeepers in matters of selection and breeding could
become an important reason.

As an example, we cite factual evidence on the distribution of Carpathian laying queens from the
Bekansky bee collective farm of the North Ossetian ASSR. Only in 1974, it was delivered: to the Lipetsk
region - 1750 queens, to Kirov - 820 queens, to Smolensk - 1200 queens, to Tula - 1740 queens, to Leningrad -
810 queens, to Moscow - 920 queens, to Yaroslavl - 200 queens, to the Bashkir ASSR - 200 queens, to the
Tatar ASSR - 155 queens and many other regions and republics of the former USSR [14].

The delivery of southern, in particular, gray mountain Caucasian bees (Apis mellifera caucasica L.)
into the central and northern regions of the USSR and the Russian Federation had a very deleterious
influence on the resources of the European dark bees.

Currently, in Russia, there is a demand for Carpathian bees, but they are practically not supplied from
Ukraine. Therefore, Caucasian beckeepers switched to their breeding and massively supply bee packages
and laying queens to different regions of Russia.

It should be noted that the reproduction of the Carpathian bees in the North Caucasus occurs in the
natural habitat of Caucasian honey bees. Therefore, breeding material that comes from the North Caucasus
region is often crossbred [15].

Recently, bee packages from Uzbekistan have been massively imported to Russia. Sellers declare
them as Apis mellifera camica L., which also raises reasonable doubts.

In such a way, bees declared by the suppliers as Carpathian (Apis mellifera carpatica L.), but being
complex interbreeds, continue to be imported into the central and northern regions of Russia.

As a result of many years of massive importation of complex crossbreeds and the ongoing
uncontrolled crossbreeding, there has been a decrease in the economic and biological value of bees in a
significant part of Russia.

Therefore, for successful breeding of the European dark bees in the central and northern parts of the
Russian Federation, it is important to be able to distinguish them, first of all, from the Carpathian ones.
Moreover, to start and conduct large-scale breeding work, it is necessary to equip beckeepers practitioners
with a simple, affordable, and operational method (rapid test) to establish these differences.

It is also necessary to clearly understand the main criteria by which it is possible to determine the
thoroughbredness of the European dark bees. DNA research for the vast majority of beekeepers, both
scientists, and practitioners is not available due to its high cost, complexity, and often imperfections in the
procedure.

Based on the scientific and theoretical foundations of the morphology of honey bees, they proposed
an express method for establishing differences between the European dark and the Carpathian bees. It is
based on the use of the four most contrasting and stable morphological traits of working individuals, such
as the proboscis length, cubital index, discoid displacement, the shape of the rear border of the wax plate
of sternite 5 and four biological features, such as the body color of working bees, the nature of the honey
seal, the behavior of the bees upon the nest inspection, phototaxis.

In these two subspecies of honey bees, the listed morphological and biological characters are
contrasting and therefore easily distinguishable (table 1).

Biological traits. Body color: European dark bees - dark, almost black without yellowness,
Carpathian bees - silver-gray without yellowness; the nature of the honey seal: in European dark bees and
Carpathian bees - white, in Caucasian bees - dark; behavior on honeycombs: European dark bees - worry,
run around the honeycombs, hanging from them in grapes, Carpathian - behave calmly; phototaxis: in
European dark bees - negative (go to the unlit side of the honeycomb), in Carpathian bees - positive (do
not respond to light).
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Table 1 — The most contrasting traits of working bees for the rapid test when establishing differences
between subspecies Apis mellifera mellifera L. and Apis mellifera carpatica L.
(Morphological traits are given according to Gubin V.A., Cherevko Yu.A., 1988)

Morphological traits
Trait European dark bees Carpathian bees (Apis mellifera
(Apis mellifera melliferal..) carpatica L.)

. 57-64 6.3-70
Proboscis length, mm M=6.2 M=6.6
Cubital index 1.6 2.5
Discoid displacement negative positive
The shape of _the rear border of the wax straight curved
plate of sternite 5

An analysis of the breeding composition of honey bees in the Yaroslavl region revealed that the bees
of all the studied bee colonies were characterized by great morphological diversity. That is, in the 80s of
the twentieth century, there were almost no European dark bees left. There was only the probability of
finding their individual colonies in remote forest areas in small apiaries [5]. It has been established that
after three decades, at the present stage, a similar picture is observed with the species composition of
honey bees in the Yaroslavl region. We examined bees in separate apiaries in the Lyubimsky,
Poshekhonsky, and Nekrasovsky districts.

The results of the study of the morphological traits of working bees in the Lyubimsky district (the
village of Palagino, the village of Pokrov) are shown in table 2.

Table 2 — Morphological tracts of bees from the apiary of the Lyubimsky district,
(n = 30) (there are 156 bee colonies on the apiary)

_ o The shape of the rear Discoid
Proboscis length, mm Cubital index border of the wax plate .

No of sternite 5, % displacement, %
lim M+m Cv.% lim M=m Cv,% | straight | curved | indefinite| + - 0

1 | 55-62 | 59+40.021 2.79 1.4-22 | 1.76+£0.046 1527 75 25 - - 90 10
2 | 54-63 | 5.9+40.024 2.0 1.6-2.5 | 1.90+0.041 12.40 97 3 - 16 | 58 | 26
3 | 5763 | 6.0£0.022 2.14 1.5-2.5 | 2.06+£0.052 18.16 80 20 - 15 | 60 | 25
4 | 58-62 | 5.9+0.029 2.32 1.4-2.7 | 1.94+0.034 13.20 96.7 33 - 24 | 46 30
5 | 57-63 | 6.0£0.015 2.29 1.4-2.3 | 1.90+0.042 1723 71.5 28.5 - 14 | 36 50
6 | 5.6-63 | 6.140.027 2.31 1.4-3.1 | 2.00£0.036 12.18 75 25 - 35 | 45 20
7 | 57-62 | 6.0+0.018 2.12 1.4-2.3 | 1.90+£0.032 15.30 100 - - - 87 13
8 | 5.8-63 | 5940.027 2.13 1.3-2.8 | 1.90+0.045 14.50 93 7 - 6 74 | 20
9 | 53-62 | 6.0£0.022 227 1.3-2.7 | 1.80+0.051 13.67 95 5 - 40 | 20 | 40
10 | 5.7-6.2 | 5.9+0.024 2.32 1.4-2.4 | 1.80+0.045 15.42 97 3 - 6 58 36
11 | 58-62 | 6.0+0.026 2.29 1.7-2.6 | 1.90+0.037 12.89 80 20 - 30 | 45 25
12 | 59-62 | 59+0.023 2.31 1.5-2.5 | 1.90+0.038 15.70 94 6 - 4 72 17

From the data of table 2, it can be seen that in this apiary, the average value of the proboscis length
varied between colonies within 5.9 - 6.1 mm, which corresponds to the value of this indicator of the
European dark bees.

The average value of the cubital index ranged between 1.76 - 2.06 between colonies. In the vast
majority of bee colonies, the value of this indicator occupied an intermediate position between the
European dark and Carpathian bees.

According to the trait of discoidal displacement, they were characterized by the following indicators:
a positive displacement was observed in colonies in 0-40% of cases, neutral in 10-50% of cases, negative
in 20-90% of cases, i.¢. on this basis, they gravitated towards the European dark bees.
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By the shape of the rear border of the wax plate of the fifth stemite, the bees of this apiary were
approximating to the European dark ones. This indicator had the following values for colonies: the straight
shape was noted in 71.5 - 100% of cases, the curved - in 0 - 28.5% of cases, the indefinite one did not occur.

Biological traits: yellowness in the color of tergites of the working bees were present in 78% of
colonies. A dark honey seal was found only in 4 colonies, which amounted to 2.6%, in 9 families, there
was a mixed seal, which amounted to 5.8%, and 91.6% of colonies had a dry honey seal. Bees of almost
all colonies were worried when examining the nest. At the same time, they ran around the honeycombs
and “flowed” from them, hanging in grapes and going to the unlit side of the honeycomb.

Thus, the investigated bees of the Lyubimsky district could not be characterized as the European dark
by morphological characteristics, although they were inclined towards them according to some indicators.

The studied bees of the Nekrasovsky district cannot be unambiguously attributed to any subspecies
by the studied traits, although there is a tendency to deviate them towards the Carpathian bees.

According to the studied morphological traits, the bees of the Poshekhonsky district cannot be attributed
to any subspecies, they are crossbreeds of supposedly the European dark and the Carpathian bees.

The research results of bees in the Krasnovishersky district of Perm Territory, Veliky Ustyugsky, and
Totemsky districts of the Vologda region also do not allow us to unambiguously attribute them to the
European dark ones.

The obtained data may indicate that the bees of all the examined apiaries are complex crossbreeds of
unknown generations whose origin is not possible to establish. Breeding work with such material is not
effective.

Of the 18 examined bee colonies of the Susaninsky district of the Kostroma region, seven were

selected that according to morphological and biological characteristics corresponded to the European dark
bees (table 3).

Table 3 — Morphological traits of the bees from Susaninsky district of Kostroma region, (n = 30)

The shape of the rear

Proboscis length, mm Cubital index border of th_e wax plate dis E ése;(iéit %
No. of stemite 5, % 3 i

lim M+m Cv,% lim M+m Cv,% | straight | curved |indefinite| + - 0

1 | 5562 [ 590+£0.038 | 356 | 1.5-2.3 [ 1.70£0.182 | 11.76 93 - 7 - 95 5
2 | 5.5-62 | 5.90+£0.029 | 271 | 1.4-22 | 1.66£0.049 | 1534 91 - 9 - 94 6
3 [57-6.1 ] 597+0.024 | 2.18 | 1.5-2.5 | 1.59£0.042 | 12.78 95 - 5 - 98 2
4 | 5.7-6.1 | 5.90£0.026 | 237 | 1.2-2.2 | 1.68+£0.051 | 1647 96 - 4 - 94 6
5 | 56-62 | 5.90+0.029 | 271 | 1.4-2.3 | 1.55£0.040 | 11.58 92 - 8 - 93 7
6 | 59-62 | 6.10£0.020 | 1.80 [ 1.4-2.3 | 1.62+0.046 | 13.89 90 - 10 - 92 8
7 | 59-62 | 6.01£0.022 | 2.00 [ 1.4-2.7 | 1.53£0.047 | 15.29 97 - 3 - 99 1

The data in table 3 show that the average proboscis length varies between colonies from 5.9 to
6.1 mm, which corresponds to the European dark bees. Moreover, this symptom is quite stable, the values
of the coefficient of variation for colonies are not high, lie in the range of 1.80-3.56%.

The average values of the cubital index vary between 1.53-1.70, which also corresponds to the value
of this trait of the European dark bees. The values of the coefficient of variation of this trait by colony are
in the range of 11.58-16.47%.

A positive value of the indicator of discoidal displacement, peculiar to the Carpathian bees, was not
found. At the same time, negative discoidal displacement varies between colonies in the range from 92.0%
t0 99.0% of cases, which corresponds to the European dark bees.

The straight shape of the rear border of the wax plate of the 5th sternite, peculiar to the European dark
bees, occurs in 91.0-97.0% of cases. The curved shape of this trait, peculiar to the Carpathian bees, is not
noted.

About the studied biological traits, it should be noted that the honey seal on these seven bee colonies
is white, the yellowness was absent in the body color of the working bees. When examining the nest, the
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bees behaved very aggressively, were worried, “flowed” from the honeycombs, hanging in grapes, tried to
leave on the unlit side of the honeycomb.

As a result, according to the studied morphological and biological traits, the bees of seven selected
colonies from the Susaninsky district of the Kostroma region corresponded to the European dark bees
Apis mellifera mellifera L. We began to use their queens as a source of breeding material for further
breeding in an experimental apiary and creating a bee nursery-reproducer.

Conclusions. One of the main reasons for the decrease in the economic and biological value of bees
in the great part of Russia was their massive uncontrolled crossbreeding. It turned out to be especially
harmful in the northern regions of Russia - the historical range of the European dark bees.

In the course of the research, a remarkably high degree of crossbreeding of modern honey bees has
been revealed. The studied bees of the Yaroslavl, Vologda regions, and Perm Territory cannot be
unambiguously attributed to any subspecies, although some of them have a certain tendency of excursion
of some of the studied traits towards the European dark or Carpathian bees. The obtained data indicate that
the bees of all the examined apiaries are complex crossbreeds of unknown generations whose origin is not
possible to establish.

The proposed complex of morphological and biological traits of the working bees, such as the
proboscis length, cubital index, discoidal displacement, the shape of the rear border of the wax plate of
sternite 5, the body color of the working bees, the nature of the honey seal, the behavior of bees when nest
examining, phototaxis can be a simple and convincing rapid test to establish the bees' crossbreeding during
their mass selection.

According to the studied morphological and biological characters, the bees of seven selected colonies
from the Susaninsky district of the Kostroma region corresponded to the European dark Apis mellifera
mellifera L. We started to use their queens as a source of breeding material for further breeding in the
experimental apiary and creating the bee nursery-reproducer.

In such a situation of mass unsystematic crossbreeding, it scems appropriate and possible for us to
intensively breed thoroughbred European dark bees and create solid arrays of them in vast territories of the
northern part of the historical range of the Russian Federation.

M. K. Uyrpees', /1. A. Baiimykanor?, . K. Bsoxun', JI. B. Majosuuko,
A. M. 3y6asmii', E. I'. Ckpopuosa’, /1. A. Jlomanos*, K. C. Tkauesa', C. A. Kpyr.os'

! «Peceit MeMIEKETTiK arpapiibik yHuBepcHTeTi — K. A. THMHPA3eB aThIHAAFSI MOCKEY Ay BLTIIAPY ALIBLTHEFBI
akagemusiceDy ®MbBM, Mackey, Peceit;
*«Ka3aK MaJ mapy AlIbLIBIFBI KOHE JKEM OHIIiCi FRLTBIMHE-3epTTey HEHCTHTYTHD JKIIIC, Amvarsr, Kasakcram;
3HpocnaBm> MCMJICKCTTIK aybUTIIAPY aIIbLTRIFEI akaneMisicel ®MBM, Spocnasims, Peceii;
*M. Byesos aremaarsl OrTycTik Kasakcran MemiekerTik yuuepenteri, [lsmvkent, Kasakcran

PECEW ®EJEPAIUSACHIHBIH COITYCTIK AHMAFBIHIAFBI Apis mellifera_
mellifera L EYPOTIAJIBIK KAPA APAHBIH KIIII TYPJIEPTHIH KA3IPTT JKAFTAMEI

AHHOTAIHs. 3epTTEYAiH MaKcaTel — Pecelt alilMaKTapbIHIaFbl 3aMaHAYH 0aJX apanapblH OJAP/IBIH IIBIFY TETiHE
Kapa# Tangay, Apis mellifera melliferal.. eyponmansIk Kapa apaHsI aHBIKTAy, OJAH 9pi 6CIPY KOHE IPIKTEY YIIIH aChLl
TYKBIM/IBI MATCPHAJIIBI IPIKTEY JKOHE Oaranay.

AHANBIKTBIH AaChUT TYKBIMIBUIBIFBI YPHIAKTAPBIHBIH CANachl OOWBIHING, SFHH AHANBEBIHBIH — >KYMBICIIBI
apanapIbIH canackl HeTiziHAe Oaranmanabl. bi3 YCHIHFAH SKCIPECC-TECTTiH KOMETIMEH YaKbITIIA TITHICPHH IPETapaT-
TapbeIHAA JKYMBIC ICTCHTIH aF3amapabiH Keseci MOP(OIOTHIBIK Oenriaepl 3epTrenmi: O13TYMCBIK Y3bIHIABIFbI, KyOH-
TaJbAbl HHACKC, JUCKOMIANB/bI BIFBICY, OCCIHIM KYPCAK KAJKAHIIAHBIH OAlaybl3 aifHACHIHBIH aPTKbI MCKAPACHIHBIH
mimiHi. BronoTHsuIBIK Oenrinepi: >KyMBICIIBI apaTapAbIH ACHECIHIH TYCl, Oal KeCeTiHiH TaOUFAThI, YIHBI Kapay Ke3iH-
JICTI apajapAbIH MiHE3-KYIKEL, (poroTakcuc. Atagrad MOp(QOIOTHIEIK Oeriiep 0acka OCriicpMeH CaTBICTRIPFAHIA
aNKBIH JKoHE YATL Oombin cananaapl. ©Ommuey MBC-9 GHHOKY JIIPIBIK MHKPOCKOT apKbLIbI XKYPri3iimgi. AHAIBIKTap
JKaThIpchI3 TyKbIMzac-topOmeminepae I[Iparra-Jlymurne oxiciMeH ecipinmi. 3epTrey OapbICHIHAA ATBIHFAH JCPEK-
TEPIiH CTATUCTHKAJIBIK OHACIY KaFmaisl Statistica 8.0 OarmapiamMalTbIK MAKCTIHAC CAKTAJIBII OTHIPIBL.

Kympicmsr apanapasH, MOP(OIOTHANBIK OCITiIepiH 3epTTEY HOTIDKEICP] OI3TYMCBHIKTBIH OPTAIIa Y3bIHIBIFBI
TYKBIMAACTAp apachiHAa 5,9-6,1 MM apambsIFbIHIA ©3TCPTCHIH KOPCCTTi, O CypOMANBIK Kapa apa KOPCCTKIIMiHIH
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MOHIHE colikec kenemi. KyOwram mHAEKCIHIH oprama MoHI TykbiMzacrapaa 1,76-2.06 apanereiHma kepinal. Apa
YICHIHBIH KOIMIITiriHae Oy1 KOPCETKINI MOHI €y PONATbIK Kapa MOHE KapIaT apanapbl apachIHAAFEI OPBIHIBI HEJICHII.
Jluckonmanpapl BIFBICY IBIH Ocnrici OOHBIHIIA apanap Kelecl KepceTkim OobrHma cumarramasl: 0-40% >xarmaiina
TYKBIMAACTAP aPACHIHIAFBI OHTAWIIBI BIFBICY Oatkamasl, 10-50% sxarmaiina Ocirapan, 20-90% sxkarmaiina Tepic, SFHH
ockl Oenrinepi OOMBIHIIIA OTap €y POMATIBIK Kapa TYPiHE Kapal TapTsiia OacTaibl.

BeciHmn Kypcak KalKaHIIAHBIH Oanaybl3 aMHACKIHBIH, aPTKBI IMEKAPACHI IIIIHI OOMBIHIIA OMAPTAHBIH apachl
CYpOmajbIK Kapa TYPre >KakeHAal TycTi. Bya kepceTkim OmapasiH TYKBIMBI OOMBIHINA KEIICCI MOHTC HC OOJIIBL:
Tikere#t opma 71,5-100% skarnaiina, Kucslk (popma — 0-28,5% >xkarmaiina, an 6emricis Gopma kezaecnei.

BuomormsnbIk Oenrinepi: »KyMBICIIBI apa TEPMHUTIHIE CAPFBIN TYC TYKbIMHBIH 78%-ma ke3aecti. bammein kapa
Keceri TeK 4 TYKbIMBIHAA TaOBLIIbL, ColikeciHIe 2,6% Kypaasl, 9 TYKbIMBIHZA apajac KeCeK aHBIKTaIIsL, Oy 5.8%
Kypamsl, TYKBIMHBIH 91,6%-biHOa OanmmblH Kyprak Keceri Oap OONBIM MIBIKTHL Y SHBI TCKCEPY KE3IHAC TYKBIM
apamapsl OipKaJBIITHI KaFAaWga O0IMambl. ¥ SHBIH KapaHFBI JKarelHA Kapad yma Oepxi. Oceumaiima JIroOmMmckuit
ayJaHBIHAA 3CPTTCITCH apamapablH KeHOiIp kepceTkimTepi OofibrHIIA OctiiM kerce ae, MOPQOIOTHAIBIK Oeirinepi
OOMBIHINA Kapa TYCTI €y POTABIK ACT CHIIATTAYFA OOIMAHIBL.

AJBIHFAH MONIMETTEP OApNBIK 3CPTITCIATCH OMApPTANApABIH apachl OCNrici3 TYKBIMHBIH KypAchi OyIaHbl
EKEHJITIH KOPCETTi, COJ CeOCNTEH ONAPABIH IIBIFY TETiH AHBIKTAy MYMKIH eMec. MyHIal MaTepHAIMEH TYKbIMIBIK
SKYMBICTAP/IBI KYPTi3Yy A€ THIMCI3.

Pecelt ayMarsIHBIH ¢10Yip O6iriHACTI apaHBIH 3KOHOMHKAJBIK JKOHC OHONOTHSIBIK KYHIBUIGIFBIHBIH TOMCH-
JICYiHIH Heri3ri ccOebiniH Oipi — omapasiH kammal OaKbLIayCh3 OyAaHIACTHIPBLIYEL OCIpece, CypOmaNBbIK Kapa
apaHbIH Tapuxu aiMarel — Pecedain coarycririnae 3ubHABl 0omapl. Kammait xylieci3 OyaaHmacThIpy AbIH MyHAAH
JKaFIalbIHIA aCBUITYKBIMIIBI €Y POTIATBIK KApa apaHbl KApKeIHABL ecipirn, Pecelt deaepanisiChIHBIH TAPHXH CONTYCTIK
afMaKTapBIHAA APAHBIH Y3IIKCI3 Ay KBIMBIH KAJIBINTACTBIPFAH >KOH JCTI CAHATMBEI3.

Tyiiin ceszaep: Apis mellifera mellifera L. eBpomamsIk kKapa TYCTi apa, aCBLITYKBIMIBI MATCPHAN TAHAAY,
MOP(OTOTHSIBIK JKOHE OHOTIOTHSUIBIK OemTinep.

M. K. Yyrpees', JI. A. Baiimykanos?, I'. K. Bioxun', JI. B. MajoBusko',
A. M. 3y6asmii', E. I.CkBopuosa’, /I. A. Jomanos®, H. C. Tkauena', C. A. Kpyr.ios'

'®I'BOY BO «Poccmiickuii TOCY JAPCTBEHHBII ATPAPHBII Y HHBEPCHTET —
MocxkoBcKas cenbCroxo3saticteHHas akaaemud uM. K. A, Tuvupssesa», Mocksa, Pocens,
*TOO «Ka3axckuii HAYYHO-HCCIIEA0BATEIbCKHH HHCTHTYT KHBOTHOBOICTBA
H KOPMOMPOH3BOACTBAY, AmMarsl, KaszaxcraH;
*®I'BOY BO SIpociasckas TOCYIapCTBEHHAS CENbCKOXO03AMCTBCHHAS akageMus, Spociasib, Poccus;
*HO’KHO-KA3aXCTAHCKHI TOCY JApCTBEHHBIH YHHBEPCHTET HM. M. Ay330Ba, [lIsmvkent, Kazaxctan

COBPEMEHHOE COCTOAHUE NMMOJABUAA TEMHbBIX EBPpHEprKPD( MNYEJ
Apis mellifera mellifera L. HA CEBEPE UX APEAJIA B POCCHUUCKOHU ®EJEPAIIUA

Annortamust. Llenp nccaenoBaHWi — aHAIHM3 COBPEMEHHBIX MEIOHOCHBIX ITYEN B permoHax Poccum mo mx
MIPOVCXOKACHHIO, BEUIBJIICHHE TEMHBIX eporieiickux maen Apis mellifera melliferall., oT60p 1 OIICHKA IIEMEHHOTO
MaTepHana il JATbHCHIIETO Pa3BEICHUS U CCICKINH.

UrCTONOpOIHOCTh MAaTOK OLCHHBAIM IO KA4ECTBY HMX MOTOMCTBA, T.€. IO KAYECTBY HMX Jo4epeil — paboumx
maes. C MOMOIMBEO MPEATIOKCHHOTO HAMH 3KCIIPECC-TSCTA H3YHUATUCh MOP(OTOTHICCKHC MPHU3HAKA paboumx 0CcoOcH
HA BPEMCHHBIX TIMICPHWHOBBIX IPEMAPATAX: [UIMHA X000TKA, KyOHTATbHBIH HHACKC, AUCKOWAANBHOE CMCIICHHC,
(hopMa 3amHEH TPAHUIBI BOCKOBOTO 3E€PKAJBIA ILITOTO CTEPHUTA. bHONOTHYECKHE MPH3HAKU: OKPAacKa Tena padodnx
IMYeJ, XapakTep IEYAaTKH MEAa, TMOBEACHHE ITUCT IMPH OCMOTpe THe3xa, (ororakcuc. [lepeumcnenubie Mopdoo-
THYCCKUE TPU3HAKH HAMOOJIEE KOHTPACTHBI M IMOKA3ATEIbHBI CPead MpouuX. M3MepeHne MpOBOJWIN C MOMOIIBIO
OmHOKY IIpHOTO MEKpOockoma MBC-9. Marku BeBoAHIHCH ciocoOoM [lparta-/lyaurias B OC3MATOUYHBIX CEMBSIX-
pocrrarenpHuIax. CrarucTrieckas oOpabdoOTKAa MOJYHYCHHBIX B XOJAC HCCICAOBAHMH JAHHBIX — B IPOTPAMMHOM
makere Statistica 8.0.

Pesymprars! m3yueHus MOP(OIOTHIECKUX MPH3HAKOB PabOUMX ITYEH MIOKA3AIH, YTO CPEAHEE 3HAUCHUE JJIMHbI
X000TKa BAPFHPOBAJIO IO CEMBAM B TMPeaeiaax 5,9 - 6,1 MM, 4TO COOTBETCTBYCT 3SHAUCHHEO 3TOTO MOKA3ATCII TEMHBIX
EBPOTEHCKHX e 110 mpu3HAKy TUCKOMTANFHOTO CMEHICHHS ITHMEIbl XaPAKTECPU30BAIHCH CICAYIONIMMHA MOKa3aTe-
JSIMH: TIOJIOYKHTENIFHOE CMEICHHE HAOIF0aIoch 1o ceMbsiM B 0 - 40% cayuaes, HelTpambsHoe - B 10 - 50% ciyuacs,
orpunarensHoe - B 20 - 90% ciyuaes, T.. 0 JAHHOMY NMPU3HAKY OHH TATOTEIH K TEMHBIM €BPOIICHCKHIM.

ITo ¢opme 3amHCH TpaHUIIBI BOCKOBOTO 3¢PKANBIA MATOTO CTCPHATA MUETIBI 3TOH MACCKH MPHOIHKAIACH K TCM-
HBIM EBPOIICHCKEM. JTOT MOKA3aTEIb Y HUX HMEI MO CEMbSIM CICAYIOINE 3HAUCHUS: IpaMast (popMa 0TMEHANACh B
71,5 - 100% cny4aes, BeITHYTAA - B 0 — 28,5% cay4acs, HCONMPSACTICHHAS — HC BCTPCUATACH.
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Buomornyueckue TMPHU3HAKH: SKEITH3HA B OKPACKE TEPrHTOB paboumX IMEN MpHCYTCTBOBANA B 78% ceMel.
TemHas meuaTrka Meaa ObL1a 0OHAPYKEHA JHIIb B 4-X CEMBSIX, UTO COCTABUIO 2,6%, B 9-TH CeMbsIX ObLIAa CMEIIAHHAS
meyaTka, uto cocTaBmio 5,8%, y 91,6% cemelt Opima cyxas medatka Mema. [T4enmsl MpakTHUCCKH BCEX CeMEH
OCCIIOKOMIMCH TPH OCMOTpPE THe3xa. OHH mpH 3TOM OCTa M MO COTAM H «CTCKAIM» ¢ HUX, MOBHCASA TPO3ABAMH H
VX0 HA HEOCBEIICHHYI0 CTOPOHY COTa. TakuM 00pa3oM, HCCIeTOBAHHbBIE ITebl JIFoOMMCKOTo paoHa 1o Mopdo-
JOTHYECKUM TMPHU3HAKAM HE MOTIH OBITH XapaKTEPHU30BAHBI KAK TEMHBIC CBPONCHCKUE, XOTS MO HEKOTOPHIM ITOKA-
3aTeISIM CKIOHAINCH K HUM.

[NonyuyeHHBIE JAHHBIC MOTYT TOBOPHTH O TOM, YTO ITYENBI BCEX OOCICTOBAHHBIX IMACEK HMPEACTABILIOT COOOH
CIIOKHBIC TIOMECH HEH3BECTHBIX IMOKOJCHHUIH, MPOUCXOXKICHHE KOTOPHIX YCTAHOBHTH HE IPEACTABILICTCS BO3ZMOXK-
HbIM. Bectr mieMeHHY 0 paboTy ¢ TakuM MaTepHaioM He3(D(DEKTHBHO.

OmHON W3 OCHOBHBIX NMPHYHH CHIDKCHHA XO3IHCTBCHHON M OHOJIOTHYCCKONM NCHHOCTH MHCT HA 3HAYUTCIBHON
yacTH TeppuTopuu Poccmm MOCHy)XKmia WX MaccoBas OCCKOHTPOdbHAs Merm3aums. OcoOeHHO maryOHOH OHa
0Ka3a1ach B CEBEPHBIX PErHOHAX POCCHE — HCTOPHYECKOM apeasie TEMHBIX €BPONEHCKNX Muén. B Takol cutyanuun
MaccoBOH OECCHCTEMHOH METH3AalMM HAM IPEICTABIICTCS IIEICCOOOPA3HBIM M BO3MOKHBIM HHTCHCHBHOE Pa3Be-
JICHHE YUCTOTIOPOTHBIX TEMHBIX CBPOIICHCKHUX ITYCI M CO3JAHHE CIUIOIMIHBIX MX MACCHBOB HA OOINMPHBIX TEPPHTO-
PHAX CEBEPHOM YaCTH HCTOPHUECKOro apeana PD.

KimoueBbie ciioBa: Temuble epporneiickue muenbl Apis mellifera mellifera L., ot6op muiemeHHOTO Marepuana,
MOP(OIOTHUCCKUE W OHOIOTHUCCKUC MTPHU3HAKH.
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