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EXTERIOR AND MORPHOMETRIC INDICATORS OF BRED BREEDS OF HONEY BEES
OF KAZAKHSTAN

ANNOTATION

The article presents the results of a study to determine the breed affiliation, exterior indicators,
bred breeds of honey bees on the territory in the context of regions and zones of the Republic of
Kazakhstan. The study of wings by morphometric method covered 3000 samples of front, right wings
from 40 beekeeping farms. It has been established that representatives of three subspecies of honey
bees (A. m. carnica, A.m. carpatica, A.m. mellifera) are mainly bred on the territory of Kazakhstan,
honey bees of breeds are distributed in all zones of the country. A. m. carnica and from 86 to 96% of
honey bees in bee colonies belong to the C line, and A.m. carpatica belongs to 53.5 to 97.7% of bee
colonies in apiaries. On the territory of Kazakhstan, 61.6% belongs to A.M. carnica, 29.4% to A.m.
carpatica and 9% to A.m. mellifera and other breeds. As a result of the study to determine the exterior
data, it was found that the bred breeds of honey bees by the length of the proboscis, by the size of
tergites, sternites, wings fully meet the requirements of the standards for bees of the evolutionary line
C, which includes the breeds A.m. carnica and A.m. carpatica, they are Kazakhstan populations of
these subspecies.

Key words: morphometry,exterior, cubital index, dumbbell index, discoidal displacement

Introduction. According to the results of the work carried out on breed testing by scientists
beekeepers of Kazakhstan from 1964 to 1971, three main breeds of honey bees were identified for
zoning in Kazakhstan: A.m. carnica, A.m. carpatica, A.m. mellifera. During the breed testing, gray
mountain Caucasian, Italian, Carpathian, Carniolan honey bee, and European dark breeds, which were
crossbred with local bees, participated [1].

The methodology of identification of morphometric features of honey bees is promising for
population control, breeding of new types, lines [2]. In the modern world, there are two scientific
research schools in the field of beekeeping that evaluate the breed affiliation of bees by morphometric
characteristics: Russian and German, differing in methodological approaches [3]. The essence of the
difference in the studies of the two schools is the use by the European school in calculating the cubital
index by determining the natural value, the ratio of the proximal segment of the main vein of the 3
cubital cell and the discoidal, and the Russian school adopted the opposite ratio with a percentage
conversion. According to other indices, studies are conducted in the same way in two schools [4].

The prevalence of honey bees (Apis mellifera) throughout the globe was described by the
world's leading beekeeping scientists based on the results of their research [5, 6, 7, 8, 9, 10, 11].
Initially, based on morphological analysis, all subspecies of the honey bee were grouped into four
well-differentiated evolutionary branches, or lines that corresponded to the geographical origin of the
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subspecies: A - African line (subspecies); M — line "Mellifera™ (subspecies of the western
Mediterranean and Northwestern Europe), C — line "Carnica" (subspecies of Southeastern Europe and
Eastern Mediterranean); O - line "Oriental” (subspecies of the Middle East and Western Asia) [5].

According to the modern classification, honey bees are divided into 30 subspecies belonging to
six evolutionary lines. 11 subspecies of bees belong to the evolutionary line common in the African
mainland, 9 subspecies that are common in eastern Europe and the Mediterranean belong to the C line,
and 6 subspecies that are common in the Middle East are subject to the O line. On the territory of
western and northern Europe, two subspecies from the M line are common, the remaining two
subspecies of the two Z and Y lines are bred on the territory of Syria and Yemen [5, 6].

On the territory of eastern Europe and Belarus, 7 subspecies belonging to different
evolutionary lines are often found: European dark bee (A.m. mellifera), Carpathian (A.m. carpatica),
yellow Caucasian (A.m.remipes Gerst), Caucasian (A.m. caucasica), Carniolan honey bee
(A.m.carnica), Italian (A.m. ligustica), Ukrainian steppe (A.m. acervorum) [12].

In Kazakhstan, the A.m. carnica subspecies is bred the most — currently, which make up about
61.6% of the number of bred honeybee breeds. Representatives of three breeds of honey bees are bred
on the territory of our country: A.m.carnica, A.m.carpatica, A.m. mellifera, and there are also
crossbred bees of representatives of different lines.

The purpose of the article was to present information material about the bred subspecies of
honey bees in the territory of Kazakhstan.

Materials and methods.According to standard methods, 3000 samples of the front, right wings
of the studied honey bees were selected from 40 apiaries from different regions of the country [13].

The samples were taken during the period of full activity of bees. They were fixed with ethyl
medical alcohol and each batch was labeled indicating the numbers of the bee family [13].

The samples were taken according to the generally accepted method of Alpatov V. [14, 15, 16,
17], and the arrangement of lab preparation was carried out according to the method of Kartashov A.
[18].

From the right front wing, legs, proboscis, hooks, sternite, tergite, the preparation was prepared
by fixing on a transparent adhesive tape, scanned and received an electronic version according to the
method of Kartashov A. [18]. They were scanned using an Epson V600 Photo scanner. The resolution
of the images was 3200 dots per inch (image size: 5782x3946 pixels).

The exterior assessment of bees (proboscis length, number of hooks, tergite length and width,
sternite length and width, wax mirror length and width, tarsal index of the right leg, length and width
of the right wing) was carried out according to Alpatov's method in [14, 15, 16, 17] ( figure 1).
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Figure 1 — A:proboscis length, B:front right wing: a — length, b- width,
C: tergite: a — length, b- width,
D: hind legs: a — length, b- width,E:small front wing (number of hooks),
F:sternite: a — length, b— width,wax mirror: ¢ — length, d- width

The breed affiliation according to the index of the bee wing (cubital index, discoidal
displacement, dumbbell index) was determined by the morphometric method according to
A. Kartashov [18].

The obtained experimental material was processed according to the Microsoft Excel program
based on the method of variational statistics according to the method of N.A. Plokhinsky [19].

Results.In the course of the study, the population of honey bees in Kazakhstan was studied by

monitoring the number of apiaries, the presence of bred breeds, and the population of honey bees on
the territory of Kazakhstan.
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Figure 2 — Total number of families according to the Statistics Department of the Republic of
Kazakhstan

Figure 3 shows the number of bee colonies in the context of the regions of Kazakhstan.
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Figure 3 — Number of bee colonies in the context of natural and climatic zones of Kazakhstan

Currently, according to statistics, there are more than 218.4 thousand breeding families on the
territory of our country [20]. 218408 bee families of Kazakhstan are located in the following order: the
first place is occupied by the eastern region (East Kazakhstan, Abai region), where there are 114533
bee families or 52.45% of the total number. The second place is taken by the southern region
(Zhambyl, Kyzylorda, Turkestan region, Shymkent), with 61292 bee families, which is 28.06%, the
third place was taken by the south-eastern region (Zhetysu, Almaty) with the number of bee families
24176 or 11.07%, then the northern region (North Kazakhstan, Pavlodar, Kostanay) on the fourth
(6.72%), the fifth — the Western region (West Kazakhstan, Aktobe) - 1.38% of bee colonies from the
total number of bee colonies of the Republic of Kazakhstan. However, it should be noted that only in
the territory of the East Kazakhstan region there are 90,864 bee colonies, which is 41.6% of all bee
colonies in Kazakhstan.

Hence, it can be assumed that a large number of bee colonies and apiaries on the territory of
eastern Kazakhstan are the result of the influence of the developed beekeeping of Altai and the early
beginning (1786) of the development of beekeeping on the territory of present-day eastern
Kazakhstan. The development of beekeeping in the south and south-east with a population of up to
85,468 bee colonies was apparently influenced by natural and climatic conditions and frequent
importation of bee colonies from neighboring countries.

These indicators indicate the current state of the level of zoning of bred breeds: Carpathian,
carnica, European dark bee, as well as unexplained populations of honey bees in Kazakhstan.

At the same time, it should be noted that bees are bred most of all on the territory of the republic
in order to obtain honey products. Among the exemplary apiaries, the first place is occupied by the
A.m.carnica breed with a population of 61.6% of the total number of bees, the second A.m.carpatica —
29.4%, and the remaining 9% is accounted for by other imported breeds and native local honey bees.

Studies were carried out to determine the breed affiliation and the percentage ratio of the
number of studied cross bred bees in the context of breeds with the use of morphometric and
molecular genetic modern methods.

In this regard, in the future, in order to establish an accurate, concrete picture of the number and
abundance of breeds, populations, comprehensive studies will be conducted covering all bee apiaries,
bee families in order to determine breeding areas in the context of breeds, ecotypes, intra-breeding
lines of bees.

The result of taking into account the number of bee apiaries and bred breeds in the context of
the regions, it was found that the first place is occupied by the A.m.carnica breed, which is adapted to
the conditions of all 6 natural and climatic zones (desert, semi-desert, steppe, forest-steppe, foothill,
mountain).

Taking into account the biological and physiological features of the bred breeds of honey bees,
the breeding was determined: A.M.carnica and A.M.carpatica, which are acclimatized to warmer,



temperate climatic conditions, and the European dark breed of bees well adapted to cold conditions in
the natural climatic zones of Kazakhstan with a relatively low temperature regime.

In Kazakhstan, the breeding area of the Carpathian and A.M.carnica bee breeds is expanding,
which affects the increase in honey production, at the same time honey base plants for bees are
improving, in this regard, natural and cultural honeybees, including oilseeds and fodder crops, have
become widely used by bees. The necessary prerequisites are being created for the production of high-
quality honey, which can successfully compete with the products of other countries.

According to the national statistics of the Republic of Kazakhstan, due to the state support for
the development of beekeeping, there is an increase in the number of bee colonies, this was influenced
by favorable natural and climatic conditions, relatively mild moderate temperature, wind speed and
humidity in the summer period, as well as sufficient food supply for bees. Analyzing the data of the
Department of Statistics of the Republic of Kazakhstan, the total number of hives in the regions over
the past 3 years has increased by an average of 63.4%. However, beekeeping is poorly developed in
the Mangistau and Atyrau regions. Compared to 2021, by the beginning of 2023, the number of bee
colonies increased in the southern region by 36.8%, the remaining 4 regions, except for the central
region, the number of 700 bee colonies in the western region increased to 2806 bee colonies in the
eastern region, and in the central zone, the number of bee colonies decreased by 416 bee colonies.

To determine the presence of representatives of subspecies, 40 apiaries were studied, located in
all natural and climatic zones, 12 regions of Kazakhstan, where 17967 bee colonies are bred. Of these,
14 bee apiaries are located in the steppe zone, 9 - in the forest-steppe zone, 4 - desert, 4 — semi-desert,
7 - foothill, 2 - mountain. The main directions of farms are honey and breeding. All farms in Kostanay
and Pavlodar regions belong to the steppe zone, and in Almaty and East Kazakhstan regions apiaries
are located in forest-steppe, steppe, mountain, foothill, desert, semi-desert zones. Of the 40 apiaries,
15 (37.5%) are stationary, where cultivated beekeepers are used for the further breeding of purebred
families in the conditions of honey breeding farms. Table 1 shows the morphometric indicators of bees
in the context of breeding zones.

Table 1 — Morphometric indicators of honey bees

Natural
and Number o s Dumbbell Discoidal :
climatic Breed of farms Breed, % Cubital index index displacement Tarsal index
zone
1 2 3 4 5 6 7 8
Deserted Carnica 2 92,6+2,59 2,785+0,06 1,08+0,01 3,91+0,25 57,09+0,565
eserte
Carpathian 2 75,61+1,537 2,79440,045 1,08+0,006 4,632+0,228 56,50+2,329
Semi - Carnica 1 96,5+1,22 2,90+0,06 1,09+0,01 4,234+0,18 55,65+0,956
desert dl;frf:;g:t 3 2,253 40,081 | 0,951+0,027 117440814 | 50,324 42,567
1 2 3 4 5 6 7 8
. Carnica 9 92,00+3,50 2,71+0,07 1,06+0,01 4,06+0,29 52,98+1,276
eppe
PP Carpathian 3 97,701,476 2,946+0,104 1,114+0,012 4,650+0,259 57,33+0,663
Carnica 4 86,1+4,99 2,80+0,09 1,07+0,02 3,5+0,46 57,78+0,108
Forest - Carpathian 2 58,6+2.,45 2,4386+0,05 1,07+0,01 5,10+0,42 54,3+0,35
steppe Central
RUSSI 2 2.27440.018 1.0640.033 3.574+1.209 59,08+1,893
ussian
Foothill Carnica 5 92,90+1,49 2,66+£0,04 1,08+0,01 3,84+0,16 57,52+0,55
oothi
Carpathian 2 53,5+4,53 2,5088+0,49 1,061+0,01 4,00+0,21 55,6+0,38
Mountain Carnica 1 95,10+1,82 2,78+0,05 1,08+0,01 3,71+£0,14 58,77+0,57

The table shows the morphological characteristics of bees living in different natural and climatic
conditions, showing variability depending on the latitude of the terrain and the vertical zoning of the
regions.In this regard, it was necessary to study the morphological characteristics of bees in each
region.



Bee samples for the study of morphological features were taken from bee colonies of the above
localities and the following indices were measured with wings on the front right wings: cubital,
dumbbell indices and discoidal displacement.

The difference in the cubital index of carnica between bees obtained in the forest-steppe zone
with semi-desert was 0.10 (3.45%) and between steppe and semi-desert 0.19 (6.55%) and between
foothill and semi-desert 0.24 (8.28%). Thus, the range of the cubital index of carnica, depending on
the breeding zone, ranged from 0.10 to 0.24 and ranged from 2.66 to 2.90.

And for the Carpathian breed of bees, this indicator ranged from 2.438+0.05 to 2.946+0.104.
The lowest values for the cubital index were noted for crossbred bees in semi-desert (2.253+0.081)
and forest-steppe zones (2.274+0.0186).

In morphometric analysis, the dumbbell index of the wings of the studied farms ranges on
average from 0.951 (semi-desert zone) to 1.109 (steppe zone). During the study of the dumbbell index
by breed, the following met the standard: carnica (from 1.06+ 0.01 to 1.09+ 0.01), Carpathian (from
1.061£0.01 to 1.109+0.012), and in crossbreeds this indicator ranges from 0.95140.027 to
1.060+0.033, which takes the index to the carnica breed index. In five zones, tarsal indices were the
best for Ukrainian bees, only in the steppe zone they were better for Carpathians.

More contrasting interbreed differences are observed in the features of discoidal displacement.
Purebred Carpathian bees have at least 80% of cases of positive bias. A high percentage of positive
discoidal displacement in the Carpathian (4,00+0,21-5,10+0,42) bee breeds.

26 carnica, 9 Carpathian and 5 with different breeds were studied from the general beekeeping
with breed affiliation. Of all the beekeeping farms studied, bees have a high similarity with the
characteristics of the Carpathian breed A.m. carpatica in the steppe zone (97.700 = 1.476), and in the
semi-desert zone (96.5 + 1.22), the characteristics A.m.carnica were determined. In semi-desert and
forest-steppe zones, hybridization of bees is observed. At the same time, the high variability is shown
by the breed of carnica bees.

The analysis of exterior signs was carried out in 40 apiaries from all regions of Kazakhstan for
11 main morphometric signs of worker bees: proboscis length, number of hooks, tergite length, tergite
width, sternite length, sternite width, wax mirror length, wax mirror width, tarsal index of the right leg,
right wing length, right wing width (Table 2).

According to the research results, it was found that the number of hooks that affect the
adjustment of hovering in flight in all breeds was in the range of 19.43-21.96. At the same time, the
A.M. carnica breed had the smallest number of leads in the mountain and forest-steppe zones of 19.4-
19.9, which requires further study.

The length and width of the tergite worker bees in all zones were within the standard. Wax
mirrors are one of the main vital structures of the body. The percentage ratio is 1/3 of the width of the
length of the wings. The ratio of length to width according to tergite was in the range from 42 to 48%.
The dimensions and the ratio of length to width of wax mirrors affect the volume of wax produced by
bees. According to tarsal indices, bees have a large value in desert (50,324 + 2,567) and forest-steppe
zones (59,084+ 1,893), which affects long-term efficiency in the process of pollen collection.

The indicators of the average length of the proboscis, which is one of the main indicators for the
bonitation of bees in the Carpathian breed ranges from 6,072 = 0.084 to 6,462+ 0.035, and in the
carnica breed it ranges from 6,184 to 6,29 mm, regardless of their habitat zone, according to the tarsal
index and the width of the right wing there are minor deviations in breeding zones, and there are no
significant differences in other indicators. A.M.carnica in the steppe zone tarsal index was 9.84%
lower than in the mountainous zone.

Conclusion.It was found that in six natural and climatic zones of 15 regions of Kazakhstan,
only breeds of honey bees A.m. carnica, A.m. carpatica are common in desert, steppe, forest-steppe
and foothill zones, and A.m. mellifera and native local bees are bred in farms located in semi-desert
and forest-steppe zones.

Taking into account the peculiarities of the natural and climatic zones of Kazakhstan, it is
proposed to breed breeds of the C line in the conditions that they are acclimatized, namely, in hot



summer and warm temperate winter temperature conditions in zones, and more in cold temperature
zones to breed European dark bee breeds and bees of the local population.

It has been established that the largest number of bees belongs to the A.M.carnica breed, which
is bred by about 70% of farms, from all bee apiaries in Kazakhstan. There are cross bred
representatives of the breed of the Ukrainian steppe, Caucasian, in scanty numbers. This indicates an
unplanned and uncontrolled import of bees from different countries.

To carry out breeding, taking into account the selected directions, it is necessary to determine
the level of purity and breeding value of the breeding group, queen bees and bee families.

As a result of the study to determine the exterior data, it was found that the bred breeds of honey
bees by the length of the proboscis, by the size of tergites, sternites, wings fully meet the requirements
of the standards for bees of the evolutionary line C, which includes the breeds A.m. carnica and
A.m. carpatica, they are Kazakhstani populations of these subspecies. The average length of the
proboscis of carnica was 6.22, were in the range from 6.18 to 6.29 mm, and the length of the proboscis
of the Carpathians were a large range from 6.07 to 6.46 on average was 6.31mm. The bred populations
of the European dark bee breed in the eastern and southeastern regions belong to the evolutionary line
M. The results of the studies confirmed that the European dark bee belongs to this line. When
determining the cubital index of honey bees, the carnica breed averaged 2.77 with a deviation range
from 4 to 4.7% (from 2.66 to 2.90), taking into account the indicators of all natural and climatic zones.

Thus, it has been established that the Kazakh population of the A.M.carnica breed is mainly
acclimatized in the southern, southeastern and western regions, where a temperate climate is
maintained throughout the year. Currently, work is underway to determine the adaptive and resistant to
cold climates of the Karnik and Carpathian breeds, the Central Russian breed, mainly acclimatized to
the conditions of the forest-steppe, with cold winter weather temperature regimes.

The use of morphometric methods for determining the breed affiliation makes it possible to
determine the effectiveness of honey bees in acclimatized zones and relative high productivity of a
particular breed.

Currently, breeding and zoning of the A.m. carnica, A.m. carpatica, A.m. mellifera breeds is
effective and contributes to the development of beekeeping in Kazakhstan.

The possibility of importing representatives of other managed breeds, the preservation of local
populations require further research to determine the possibility of breeding other imported
populations of honey bees on the territory of Kazakhstan.

Acknowledgments. The work was carried out within the framework of the program-targeted
financing of the Ministry of Agriculture of the Republic of Kazakhstan: BR10764957 "Development
of technologies for effective management of the selection process in beekeeping”.



Table 2 — Results of external indicators of worker bees in different climatic zones of Kazakhstan

Natural
and Breed Proboscis Number of Teraite lenath Teraite width Sternite Width of Length of the The width of Right wing Width of the
climatic n length leads g 9 9 length sternite wax mirror the wax mirror length right wing
zone
Deserted Carnica 2 | 6,184 +0,061 21,20+0,22 2,036+0,017 4,784+0,026 2,736+0,014 3,994+0,023 1,467+0,014 2,310+0,020 9,326+0,030 3,089+0,013
eserte
Carpathian | 2 | 6,072+0,084 21,33+1,202 2,703+0,078 4,768+0,058 3,267+0,131 4,319+0,133 1,761+0,067 2,717+0,074 9,142+0,035 3,72340,182
Semi - Carnica 1| 6,195+0,049 20+2,0 2,008+0,029 4,812+0,028 2,772+0,089 4,023+0,110 1,446+0,004 2,252+0,092 9,240,164 2,992+0,028
desert dll)frf:erggt 3 | 6,086+0,201 ig?gg 2,559 40,019 5,727 +0,051 3,358 £0,054 | 5,318 40,140 1,334 +0,030 2,456 +0,082 10,025 +0,186 3,514 +0,086
St Carnica 9 6,199+0,057 21,667+0,182 2,197+0,017 4,849+0,056 2,729+0,012 4,225+0,023 1,484+0,009 2,322+0,019 9,305+0,029 3,158+0,030
eppe
PP Carpathian | 3 | 6,462+0,035 | 21,967+0,232 | 2,100+0,023 4,760+0,069 2,679+0,022 4,064+0,034 1,525+0,019 2,408+0,022 9,303+0,036 3,444+0,041
Carnica 4 | 6,23140,077 || 19,933+0,230 | 2,049+0,062 4,267+0,089 2,715+0,041 4,180+0,026 1,407+0,051 2,235+0,024 9,792+0,054 3,566+0,031
Forest - Carpathian || 2 6,3+0,05 22+0,34 2,15+0,01 4,6+0,07 2,81+0,02 4,41+0,02 1,21+0,01 2,13+0,02 9,0+0,02 3,2+0,06
steppe
F?S:;r:rl] 2 | 6455+0,046 | 20,333+0,221 | 2,148+0,020 | 4,662+0,028 | 2,724+0,013 | 4,058+0,027 | 1,499+0,008 2,365+0,015 9,549+0,042 | 3,448+0,042
Foothill Carnica 5 6,29:+0,02 20,50+0,42 2,20+0,01 4,79+0,02 2,83+0,03 4,65+0,03 1,27+0,01 2,28+0,02 9,14+0,04 3,24+0,02
Carpathian | 2 6,4+0,03 20+0,31 2,15+0,02 4,7+0,04 2,940,03 4,57+0,03 1,2840,01 2,4+0,02 9,0+0,02 3,3+0,06
Mountain Carnica 1 6,26:+0,03 19,43+0,53 2,14+0,01 4,63+0,03 2,81+0,02 4,40+0,02 1,21+0,01 2,13+0,02 8,97+0,03 3,19+0,01
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TYUIH

Makanana Kasakcran PecryOnmkachIiHbIH OOJBICTapsl MEH aliMaKTapblHAA TYKBIMIBIK THECUTITiH
aHbIKTay OOWBIHIIA 3epTTEy HOTHXKENepi, Oan apalapblHBIH OCIPUIETIH TYKBIMIAPBIHBIH SKCTEPhEPIIiK
KepceTKimTepi KentipireH. MophoMeTpusuIbIK 3epTTey dicTepi OoibiHma 40 apa mapyanbulbIFbIHAH
3000 nana annmbIHFBI, OH KaHat yiriepi 3eprrenai. Kasakcran aymarbiHIa Heri3iHeH Oall apanapbIHBIH
YII TYpiHiH ekiyzepi ecipiierini anbikTaimmsl (A.m.carnica, A.m. carpatica, A.m.mellifera), eximizain
OapnblK  aliMakTapeiHaa A.m.carnica TYKbIMIAPBIHBIH Oan  apajapbl TapajfaH »JKoHE apa
KOJIOHHMSUTAPBIHAAFbl O0an apanapeiabiy 86-96%-51 C auHMACHHA skaTaabl, an A.m.carpatica TyKeIMbIHA
eCiplJIeTiH apa MmapyallblIbIKTapeIHbIH 53,5-TeH 97,7%-Ha neiiin tuecini. Kasakcran aymarsinaa 61,6% -
A.m.carnica, 29,4% - A. m. carpatica sxome 9% - A.m. mellifera sxome 6acka ma TyKpIMmapra >KaTajbl.



DKCTEPhEePIIK KOPCETKIIMTEPAi 3EpTTey HOTHXKECIHAEC Oal apajapblHBIH OCIPIITCH TYKBIMIAPHI
TYMCBIFBIHBIH, Y3bIHIBIFBI, TEPITUTTEPIIH, CTEPHUTTEP/IIH, KaHATTAPABIH MeIepi GoiibiHIa A.m.carnica
xoHe A.m.carpatica TykpiMaapbl skaTateiH C DBONIONMSIBIK JIMHUSACHIHBIH apajapsl YIIH CTaHAapT
TajantapblHa TOJNBIK JKayan O€peTiHi aHBIKTAIJbI, OJIAP OCBhI Killli TYPJAEPAIH Ka3aKCTaHIbBIK
MOTTYJIALMSIIAPHI OOJIBIT TaOBLIAIBI.

PE3IOME

B crarpe mpuBeneHbI pe3yiabTaThl UCCIEAOBAHUS IO ONPEACICHUIO TTOPOJHON MPHHAIEKHOCTH,
9KCTEPbEPHBIE TTOKAa3aTeNH, Pa3BOANMEBIX MTOPOJ MEAOHOCHBIX ITYel Ha TEPPUTOPUH B pa3pese obiacTei u
30H PecriyOnmku Kazaxcrana. beumm uccnenosansr 3000 00pasiioB mepenHuX, MPaBbiX KPbUIbEeB U3 40
MMYETIOBOJHBIX XO3AWUCTB MO MOPHOMETPUYSCKUM METOJaM. YCTaHOBJICHO, YTO Ha TEPPUTOPUU
KazaxcTana B OCHOBHOM, Pa3BOAUTCS MPEICTABUTENIN TPEX MOJBUIOB MEIOHOCHBIX muen (A.m. carnica,
A.m. carpatica, A.m. mellifera), Bo Bcex 30Hax CTpaHbl paclpoCTPAaBHEHbI MEIOHOCHBIC ITYEIIBI MOPOJ
A.m. carnica 1 oT 86 10 96% MeIOHOCHBIX MUEN B MUETOCEMbsX OoTHOcUTCs K uauu C, a A.m. carpatica
npuHAUIEKUT OoT 53,5 mo 97,7% muenocemed pa3BOAMMBIX XO3JHCTBaX IO MMYETOBOACTBY. Ha
tepputopun Kazaxcrana 61,6% otHocutcst k A.m. carnica, 29,4% - A.m. carpatica u 9% A.m. mellifera u
JIpyruM mopojaaM. B pesysibTare ucclieZloBaHUS MO ONpEAeSICHHIO 3KCTEPhEPHBIX JAaHHBIX YCTaHOBIIEHO,
YTO Pa3BOJUMBIE TIOPOJBI MEIOHOCHBIX ITUEN MO JUIMHE XO00TKa, M0 pa3MepoM TEpPTUTOB, CTEPHHUTOB,
KPBUTBEB TIOJIHOCTHIO OTBEYAIOT TPEOOBAHMSM CTAHIAPTOB LIS TYEN AIBOMIOIMOHHOW JmHUU C, Kyna
oTHOCHTCS TIopoabl A.m. carnica u A.m. carpatica, ouu sBistrorcs KazaxcTaHCKUME TOMYJISIASAME THX
MTOABHUJIOB.



