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The article presents the results of a study of productive and economically
useful signs of morphometric indicators of bees in the East Kazakhstan region. The
assessment of honeybees by morphometric parameters of honeybee breeds is
given.

A comparative assessment of economically useful traits in terms of honey
productivity and the behavior of bee colonies in apiaries is given. The
morphological characteristics of bees to a certain extent may vary depending on
the climatic and weather conditions of the year, although they reproduce quite
steadily in various natural and climatic conditions. It has been established that in
all apiaries bees of the Carniolan honeybee breed are predominate, the bees are
peaceful when viewed, and they remain on the combs.The exception is the bees of
the farm "Tynybek", whose behavior is typical for European dark bee. The honey
productivity in the farm "Shuliko" was 120 kg, compared to other farms, this figure
was higher by 37.5-54.16%, a high percentage of compliance of 86-100% with the
Carniolan honeybee in the farm "Shuliko" and the farm "Bunkovykh" was
established which is associated with a high level of selection work, careful
selection of breeding material and control of mating of queen bees on an isolated
fly-by.

Keywords: morphometry; honey productivity; honey; apiary; beekeeping;
breed of bees.

Introduction

Eastern Kazakhstan has huge
honey-bearing resources, which are
poorly studied today, the wild part of
the honey-bearing flora is practically
not used by bees. With such a
resource potential, the production of
biologically active beekeeping
products in Kazakhstan could be
raised to a level that satisfies the need
for them not only in their own market,
but also to be supplied in large
volumes to other countries of the
world [1].

The territory from the southeast
to the northwest of East Kazakhstan is
crossed by the Irtysh River. Along the
right bank of the Irtysh River

stretches the mountain system of the
Southern Altai with the Ubinsky,
Ivanovsky, Ulbinsky, Kholzunsky,
Narymsky and Kurchumsky ridges.
These are low mountains covered
with deciduous and coniferous forests,
shrubs and mixed grass meadow
vegetation. There are three types of
honey-bearing  lands in  East
Kazakhstan: mountain-forest,
mountain-steppe and steppe. Apiaries
are mainly located on mountain-forest
and mountain-steppe lands [2].

More than 60% of bee colonies
are concentrated in the farms of the
region and about 70% of marketable
honey in Kazakhstan is produced.



For East Kazakhstan,
beekeeping is a traditional agricultural
industry. In Soviet times, the region
produced 25-30 thousand tons of
honey, most of which was exported.
During the transitional economy of
the agro-industrial complex, because
of the privatization of the state system
of apiaries, the annual production of a
sweet product decreased to 500-600
tons per year [3].

According to the existing plan
of breed zoning in the East
Kazakhstan region, the KZOSP
recommended keeping and breeding
bees of the Carpathian, Carniolan
honeybeeand European dark bee
breeds, despite the fact that the
European dark 1s a breed imported
more than 200 years ago [4]. Long-
term maintenance and adaptation of
bees of the European dark breed in the
conditions of East Kazakhstan led to
the creation of a population of bees
with valuable economically useful
traits (winter hardiness, productivity,
disease resistance)

An analysis of many years of
research has shown that purebred
Materials and methods

In order to  determine
productive economically useful traits,
bred species of honeybees in the east
of the country, we identified six farms
located in three districts of the East
Kazakhstan region (table 1). To
achieve this goal, we have studied, in
addition to productive and
economically  useful indicators,
morphometric characteristics, which

breeding is necessary for productive
beekeeping. According to preliminary
data, at present, bees of the European
dark breed of the local population
remained only in remote, hard-to-
reach areas of the Katon-Karagai and
Kurchum regions [5,6].

An analysis of the results of
research by a number of authors
shows the need for selection and
breeding work to increase the number
of bee colonies with a high percentage
of purity, which will lead to the
creation of purebred breeding bee
colonies in the context of breeds,
populations, taking into account the
peculiarities of the natural and
climatic = geobotanical zones of
Kazakhstan.

In this aspect, scientific and
practical work is carried out with each
breed of the population in their
habitats, with the determination of the
feasibility of breeding a particular
breed of bees based on determining
the economic efficiency of their
breeding in a particular, separate zone
of the country.

are the mainindicators of the existing
indicators involved in determining the
breed affiliation, and the percentage
showing the purity of a particular
breed.

Samples of working individuals
obtained from apiaries of 6 farms of
Katon-Karagay, Ulan, Glubokovsky
districts of the East Kazakhstan region



served as a material for studying the
diversity of honeybee breeds.

To determine the breed, a
morphometric assessment was carried
out according to the methods of
Alpatov V. and Berezin A. [7].

An assessment was made of
productivity and economically useful
traits in terms of honey productivity
and the behavior of families in the
apiary. To determine the breed

Results

Monitoring of apiaries in
Katon-Karagai, Ulan, Glubokovsky
districts was carried out. When
studying apiaries in these areas, it was
found that bees mainly have signs of
the (A.m. carnica), Carpathian (A.m.
carpatica) and  European  dark
(Apismelliferamellifera). All farms
are specialized in honey and bee
breeding field.

Natural and climatic indicators
of a given area are of great
importance for beekeepers, which
undoubtedly affects the efficiency of
production. In this regard, we have
studied the natural and climatic

affiliation of bee colonies, samples of
bees were taken (30-50 bees from
each colony), the percentage of
compliance with the breed was
calculated wusing the MorphoXL
program. All measurements of
exterior characteristics were carried
out on preparations fixed with
adhesive tape using an MBS-10
binocular microscope.

indicators in the area where the basic
beekeeping farms are located.

The farm of IE “Bunkovykh” is
located in the forest-steppe zone of
the Glubokovsky district. The climate
1s moderately hot. The maximum
precipitation falls in July and August.
Frosts stop on average in the first and
second decades of May. In some
years, frosts are observed at the end of
May. Autumn frosts usually occur in
late August, early September. The
relief is mountain-steppe. Thereis
astationary apiary, it is planned to
organize an isolated breeding center.

Table 1 - Number of bee colonies in the studied farms

Districts Nameoffarms Number of bee colonies,
pcs.
Ulansky Shuliko 800
Glubokovsky Bunkovapiary 320
Katon-Karagai Chekanin 1470
Bera
Mikhail
Tynybek




The farm "Shuliko" is located
in the steppe zone of the Ulansky
district and is engaged in selection
and breeding work with the Carniolan
breed of bees (karnika) in the amount
of 800 bee families. In the Katon-
Karagaydistrict there are three farms:
"Chekanin", the farm "Bera", the farm
"Mikhail" with a total of 1470 bee
colonies. They are located in the
mountain forest zone. The climate is
moderately hot. The average annual
rainfall is 325 mm. Frosts stop on
average in the second and third
decades of May. In some years, frosts
are observed in early June. Autumn
frosts usually occur in late August,
early  September. The average
duration of the frost-free period is
120-140 days.

Snow cover reaches an average
of 800-1250 mm, forms in the second
decade of October, the first decade of

November, and melts in the first
decade of April. Vegetation -
represented by deciduous, aspen,
birch. Shrubs are represented by
acacia and Tatar honeysuckle. Herbal
plants are represented by fireweed,
oregano, St. John's wort, sage,
rosearhodiola, hatma, mallow,
meadow and wormwood-feather grass
associations [8].

In bee farms, gradingis carried
out annually at the end of the season
(September - October) during the
main autumn revision. At the same
time, healthy overwintered bee
colonies participating in the honey
collection of the current year are
assessed. Table 2 shows data on
honey productivity, winter hardiness,
strength of the family of bees bred in
the conditions of six farms in the East
Kazakhstan region.

Table 2 - Evaluation of bee colonies by honey productivity, strength and winter

hardiness of bee colonies

Farm name Average honey The strength of Winter hardiness, %
productivity in the family, the departure of bees
the apiary, kg number of streets compared to the
with bees (at the strength of the colony
time of leaving the 1n autumn
winter quarters)
Chekanin 70 5,6+0,3 15
Bunkov apiary 65 5,9+0,5 15
Shuliko 120 6,5+0,2 10
Bera 70 6,1+0,5 10
Mikhail 55 6,0+0,3 15




| Tynybek | 75 |

6,2+0,2

| 15 |

Among the bee farms, high rates of
honey productivity (120 kg) and
family strength (6.5) turned out to be
the bees of the Shuliko farm, where
honey productivity was higher by
37.5-54.1% compared to bee families
of other basic farms, and in terms of
family strength - by 4.6-13.8%.
Apparently, this is influenced by the
best work on the selection of bees. At
the same time, they were inferior to
others by 33.3% for the winter
hardiness of the bee colonies of farm
"Bera", which has the same winter
hardiness. Thus, the annual grading is
carried out in order to determine the
strong and weak bee colonies and to
further determine the tasks for the
next year and improve the qualitative

composition of the bred breed of
honeybees.

For the correct conduct of
selection and breeding work, it is
necessary to study in a comparative
aspect the exterior data of queen bees,
her daughters, drones in order to
conduct selection to create a maternal
and paternal line within the breed and
population of honey bees.

When visually assessing body
color, it can also be a good helper for
characterizing bee colonies. Of great

importance for beekeepers is the
behavior of bees (peacefulness,
aggressiveness of bees during
inspection).

In this regard, we have studied
the economically useful and exterior
indicators of bees (Table 3)

Table 3 - Exterior and economic useful features of bee colonies in the East

Kazakhstan region

Farm name Pro Discoidal .
bos | displacement : . bee behavior
Body | . Cubit | Wei | Comb
color I;S al | ght, | cappin| When On
ation thg + - | 0 |index | mg. g opening | examinatio
the nest n
mm
Remain on
Chekanin | gray | 6,48 |56,7| 14 | 0 | 38,5 | 105 | White | peaceful the
honeycomb
Bunkov Remain on
apiary gray | 6,58 | 86,7 3,3 | 10| 40,0 | 104 | White | peaceful the
honeycomb




Remain on
Shuliko gray [ 6,66 100 | O | O | 37,2 | 105 | White | peaceful the
honeycomb
Remain on
Bera gray 6,50 85 | 15| O | 41,8 | 106 | White | peaceful the
honeycomb
q . Relatively Remain on
Mikhail gray | 6,45| 30 | 67 | 3 | 49,9 | 104 | White the
peaceful
honeycomb
light :
Tynybek gfay 640 3 | 97| 0 | 52,6 | 102 | White | zopressive 16;;‘:;:6

Table 3 shows that in all farms,
the body color of the bees was mainly
gray, with the exception of the light
gray color of the bees of the farm
"Tynybek". There were no special
differences in the length of the
proboscis; it was in the range from
6.40 to 6.66 mm. It should be noted
that in terms of  discoidal
displacement, the highest positive was
also from the bees from the farm
"Shuliko", and the largest negative
was in the bees of the farm "Tynybek"
(-97). At the same time, according to
the cubital index, the bees from the
farm "Tynybek" outperformed the
others by 5.13-28.7%. However, the

bees of this apiary were aggressive.
Thus, according to the exterior and
economically useful features, to allow
scientists and  practitioners  to
determine which bee colonies to leave
for further breeding, preserving and
increasing purebred bees.

To conduct a morphometric
assessment of breed affiliation, it is
mainly based on three indicators:
cubital and dumbbell index and
discoidal displacement. The bee
colonies of basic farms were assessed
according to the main three indicators,
determined on the basis of the
indicators of the front wing of honey
bees (table 4)

Table 4 - Evaluation of the morphometric parameters of the wing of honey bees

Indicators Name of farms

Chekanin | Bunkova | Shulik Bera Mikhail | Tynybek

piary 0

Cubital 2,790+ 2,580+ | 2,787+ | 2,497+ 2,099+ 1,917+
index, CI 0,095 0,060 0,076 0,067 0,041 0,047
Dumbbell 1,005+ 0,963+ | 1,092+ | 1,038+ 0,878+ 0,876+
index, HI 0,014 0,010 0,014 0,014 0,009 0,011
Discoidald | 2,359+ 2,996+ | 5,195+ | 2,527+ -1,469+ -2,399+




isplaceme | 377 | 0281 | 0207 | 0,395 0,212 0,293
nt, DsA

B'reedmatc Carnica | Carnica | Carnic European | European | European
hingperce 479 6% 4 100% dark dark dark
ntage 2% 28% 55 %

The table shows that according
to the cubital index, the bees of the
farm "Shuliko" surpassed the bees of
all other farms from 3.5% of the farm
"Chekanin" to 31.2 farm "Tynybek".
According to the dumbbell index, the
indicators of Shuliko's HC were also
better and amounted to 1.092, which
is 8-10.8% more than the others.
According to the discoidal
displacement in  the  average
fluctuation M + 1.738 + 0.367.

When determining the
conformity of the breed using the
Morpho XL program, the conformity
of the «carnica breed in the
experimental groups was 78.3%, and
in general, when covering the entire
bee colony, the percentage of
conformity was 56%.

The average conformity rate of
the Carniolan breed of 56% indicates
the need for selection and breeding

work with breeding groups in general
for the breed in order to raise the
compliance level to 95%, which is an
indicator of the purebred bee colonies
of the generally bred breeds of honey
bees in Kazakhstan.

On thefarm "Shuliko" breeding
of a pure breed of honey bees
Carniolan is shown. This is evidenced
by 100%  coincidence, 86%
coincidence was in Bunkov's apiary.

To a certain extent, the bees of
the farm "Tynybek" differ from other
farms, since 55% of them correspond
to the European dark breed, and in the
Bera and farm "Mikhail" these
percentages are 2 and 28%, which
indicates a sufficient number of bee
colonies of the Carpathian breed.
Based on the data obtained, it can be
recommended as breeding
reproducers for the European dark
breed of honey bees.



Results of the morphometric analysis of the family| 257-8

(Appendix No. 1)
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Figure 1. The results of the morphometric analysis of farm "Chekanin" bee
colony No. 257-8

All three main indicators:
cubital dumbbell indexes and
discoidal displacement were evaluated
by bees of all basic farms. As an
example, we present the data in the
form of a graph, the results of a
morphometric analysis of bees of the
farm "Chekanin". All these indicators
confirm the correctness of the data
obtained for other farms.

Thus, according to the results of
morphometric studies, it was found
that the bred bees in two farms of the
Shuliko and Bunkov farms (100-86%)
are highly consistent with the
Apismelliferacarnica  honey  bee
breed.

To the conditions of East
Kazakhstan, the honey bees of the

Discussion

The study of morphological
breed-determining features of bees in
the context of the natural and climatic

Carniolan breed are well acclimatized
and adapted to the industrial
technology of keeping, especially to
the natural and climatic conditions of
the base farms. This proves the
effectiveness of targeted selection and
breeding work with this breed of
honey bees. Increasing the number of
bee colonies with a high percentage of
compliance with a particular breed
and a high level of honey productivity
contributes to an increase in the level
of gross volume of honey to meet the
need for honey and other products per
capita, which will allow in the future
to exportbeekeeping products.

zones of the East Kazakhstan region
showed that the zones are dominated
by Carniolan and European dark



breeds. The choice of a breed of bees
that is most adapted to the conditions
of existence in a given area 1is
important for increasing honey yields,
labor productivity and developing
effective methods for caring for bee
colonies. Geographic location has a
significant impact on body weight and
morphometric  characteristics  of
working honey bees [9].In the East
Kazakhstan region, it is recommended
to breed bees of European dark
(Apismellifera) and Carniolan
(Apiscarnica)  breeds. For the
organization of practical work, it
becomes necessary to determine the
breed affiliation of bee colonies in the
apiary and select the most valuable
purebred colonies according to
economically useful traits [10]. The
need to breed purebred families is due
to the fact that the most valuable
economically useful traits in such
families are inherited.

Breeding bees in purity will
allow you to create highly productive
honey bees on the mother's side and
on the father's side. To achieve this
goal, it is necessary to create breeding
groups using the high genetic and
phonetic qualities of bees in the
context of bee families and breeds of
honey bees adapted and acclimatized
to harsh, hot climatic conditions.As a
result of purposeful work to expand
the breeding zone of bees with a large
coverage of the territory with
underutilized species of nectar-
containing plants, it will be possible
to determine the breeding zones of

each breed and population of honey
bees, preventing the process of
hybridization, and further breed each
breed in purity and create its own
domestic gene pool of honey bee
breeds with high honey-productive
ability.

The active work of scientists on
scientific support, improvement of
existing and development of new
technologies for the development of
beekeeping, obtaining and using
beekeeping products will raise the
industry to a new stage of
development in accordance with new
world trends.

In the future, the developed
beekeeping of the country will, to a
certain extent, contribute to the
development of the economy of the
Republic of Kazakhstan.



Conclusions

A high  percentage  of
compliance of 86-100% with the
Carniolan breed was established in the
Shuliko and Bunkov farms, and they
were  1dentified as  breeding
reproducers.

The possibility of conducting
selection and breeding work, aimed at
increasing the number of breeding bee
colonies, i1s determined, which will
allow, in the future, creating pure
breeding bees.

The conducted morphometric
study using the MorphoXL program
made it possible to determine the
percentage of compliance with the
breeding breeds of honeybees in
Kazakhstan.

A comprehensive study of
economically  useful, productive
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Tyiiin

Makanana Lsireic KazakcTan oOabIChIHIAFB! apanapIbiH MOP(HOMETPUSIIBIK
KOPCETKIMTEPIHIH OHIMII >KOHE IapyamlbUIbIKKa TMaiaainbl OelruiepiH 3epTTey
HOTWXKelepl  KenTipuireH. bam  apa  TYKbIMIApbIHBIH —~ MOP(QOMETPHUSIIBIK
KopceTKImTepi OolbIHIIIA Oara Oepiii.

Omapranapaarbl apa YsJapbIHBIH MIHE3-KYJIKbI JKoHE 0ajl  eHIMILUIIT
OOWMBIHIIIA TIIApYyalIbUIBIKKA Taiiganbl OelriiepiHe CalbICThIpMalbl Oara Oepii.
ApamapasiH  MOPQOJOTHSUTBIK ~ Oenriiepi  Oenriiai  Oip  Jopekene  KbUIIABIH
KJIUMATTBIK >KOHE aya-paiiblHa OailJIaHbICTBl ©3repyl MYMKIH, JIETEHMEH OJiap
OpTYpal TaOMFU-KIMMATTHIK >Karjaiiapaa TYpakThl Typhae keOeroqe. bapibik
HiapyambUIbIKTap/la HETI31HEH KapHHKa TYKbIMABI apanap 0acbIM E€KEHJIr1
AHBIKTAJIBI, apajapabl TEKCepy Ke3iHJe Kope3/ae BIHTHIMAKIIBLT OOJIBIN Kajlabl.
Tex "Teabioex" 1K apanapbel epekiie OOJbINT Keyiedi, OJapAblH MIHE3-KYJIKbI
opTa-opeic apa TyKbiMbiHA ToH. "lllynmuko" IHIK-marer 6anm ewimaumiri 120 xr
Kypajbl, 6acka mapyanbUIbIKTapMEH callbICThIprania 0y kepcetkim 37,5-54,16%
- ra xorapel Oonupl. "lymuko" IHK >xone "bynpkoB" IIK-marel kapHuka
TyKbIMBbIHA 86-100% >koFaphl TYKBIMJIBIK COMKECTIK OCNTIIeH 1, OYJI CeIeKITHSITBIK
KYMBICTBIH KOFapbl JIEHI€HIMEH, acbUl TYKBIMIBI MaTEPHAIIBIH MYKHUST
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TaHIATybIMEH JKOHE OKIIAyJTaHFaH aliMaKTa aHalblK apajaplblH IIaFbUTBICYBIH
OaxpUIayFa amyra OalIaHbICTHI.

Kiar ce3nep: mopdomerpus; Oan enimaumiri; Oam; omapTa; omapra
[IapyaIIblIbIFGL, apa TYKBIMBI.

MOP®OMETPUUYECKUE U XO3AMCTBEHHO-IIOJIE3HBIE
MPU3HAKH MEJOHOCHBIX MYEJ B BOCTOYHO-
KA3AXCTAHCKOM OBJIACTH

Monoaxmemosa I'ayxap Adukenoena

Mazcucmp cenbCckoxo3a1cmeeHHbIX HAYK

Mnaowuti nayunwlii compyoOHux omoena n4ei0800Ccmaea
Kazaxckuii nayuno-uccieoosamenbckuil

UHCMUMYM HCUBOMHOBOOCEA U KOPMONPOU3B00CEA
Anmameol, Kazaxcman

Gosha_86kz(@mail.ru

Matiep Anopeii Anopeesuu

I'nasnwiii sxcnepm omoena nueno8oocmaea

Ka3zaxckuii nayuno-uccnedosamenvckuti

UHCIUMYM HCUBOMHOB00CMEA U KOPMONPOU3IBOOCMEA
Anmamul, Kazaxcman

mayer.zhik(@gmail.com

Omaposa Kapavieaw Mupambekosna

Kanouoam cenvckoxoszsaticmeennuvix HayK

Cmapwuti npenooasamerw

Kaszaxcrkuit azpomexnuuecxuti ynusepcumemu umenu C.Ceuighyniuna
Hyp-Cynman, Kazaxcman

k.omarova@kazatu.kz

I panxkun Hukonau Huxonaesuu

Lokmop cenbckoxo3aicmeeHHbIX HAYK, npogeccop

Deodepanvroe cocyoapcmeenHoe broodcemHoe 0opazosamenvbHoe yupedtcoeHue
gvicuie2o obpazosarnus «Opnosckutl cocyoapcmeennwiii yHusepcumem umenu U.C.
Typeenesa», npogheccop rkagheopwl 300102uu

n.grankin(@yandex.ru
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AHHOTALIMA

B cratbe mnpexactaBieHbl PE3yibTaThbl HCCIEIOBAHUS MPOAYKTHUBHBIX U
XO03STUCTBEHHO-TIOJIE3HBIX MPU3HAKOB MOP(POMETPUYECKUX TOKa3aTele muen B
Bocrouno-Kazaxcranckoit obmactu. [lana omenka mo  mMopdoMeTpudecKkum
MOKa3aTesIM MEJIOHOCHBIX TOPOJ] MYEIL.

JlaHa cpaBHUTEIbHAs OILICHKA XO3SWCTBEHHO-IIOJIE3HBIM IPU3HAKAM 10
MEIOBOM  MPOAYKTUBHOCTU U MOBEJICHUSI MYEIoOCeMEe Ha  macekax.
Mopdonornueckue Npu3HAKK MYEN B ONPEICICHHON CTENeHH, MOTYT U3MEHSIThCS
B 3aBHUCUMOCTHM OT KJIMMATHYECKUX M TIOTOJHBIX YCJIOBHI TOJla, XOTS OHU
JIOCTaTOYHO  YCTOMYMBO  BOCHPOMU3BOJATCS B PA3IMYHBIX  MPUPOIHO-
KJIMMATUYECKUX YCJIOBHUSX. YCTAHOBJICHO YTO BO BCEX XO34MCTBAX B OCHOBHOM
npeo0iafaT MYesbl MOpoAbl KapHHUKA, MYeNIbl MUPOJIOOMBBI  MPU OCMOTPE
octaroTcs Ha cotax. Mckimouenue coctanistor muenbl KX « ThiHbIOCKY, TOBEACHHE
KOTOpPBIX THUIIMYHO JUISl CpeAHepyCccKux myen. MegonpoayktuBHOCTh B KX
«ynuko» cocraBuna 120 kr, N0 CpaBHEHHIO C APYTUMHU XO3SIUCTBAMU 3TOT
nmokazareiab Obl1  Bhime Ha 37,5-54,16%, YCTaHOBJIEH BBICOKHH IPOIICHT
cootBercTBUs 86-100% K mopoae kapHuka B KX «Illymuko» u KX «ByHbKOBBIX»
YTO CBSI3aHO C BHICOKMM YPOBHEM CEJICKITMOHHOW pabOTHI, THIATEILHBIM TTOI00POM
IJIEMEHHOIO MaTepuajla M KOHTPOJEM CHapuBaHUSI MMUYEIUMHBIX MaTOK Ha
W30JIMPOBAHHOM OOJICTHUKE.

KioueBble cioBa: MophoMeTpus; MEAONPOAYKTUBHOCTh; MEI; MAaCEKa;
TYEJIOBOICTBO; MOPOJIa MYElL.



