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NEW STRAINS OF FUNGI OF GENUS TRICHODERMA,
ALLOCATED FROM THE RHIZOSPHERE
OF CUCUMBERS AND POTATOES GROWING
IN THE ALMATY REGION

Abstract. This paper presents the results of a microbiological analysis of soil samples taken from the rhizo-
sphere of potato of sort "Gala" andrhizosphere of cucumbers of "Buyan F1"sort,cultivated in the Almaty region of
Kazakhstan for the presence of soil saprophytic fungi of the genus «7Trichoderma». A morphological-microscopic
description of two new strains of «7richodermay fungus is given. According to the characteristic morphological and
microscopic features, the isolates obtained from the soil of the rhizosphere of the potato of sort "Gala" and cucum-
bers of sort "Buyan FI1" were accordingly attributed to the species «Trichoderma asperellumy» and «Trichoderma
albumy.

Keywords: rhizosphere, cucumber, potato, strain,fungi, Trichoderma.

One of the important areas of modern research is the increase in the productivity of plants. This
indicator depends on the species and the conditions of growing plants. Soil microorganisms have a great
influence on the growth and development of plants. It should be noted that among them there are both
phytopathogens having a negative effect, and microorganisms - antagonists, which have a positive effect
on the plant organism [1-3].

One of the most common microscopic fungi on the planet is the fungi of the genus Trichoderma,
suppressing more than 60 species of plant pathogens [1-3].

Very promising use of preparations based on fungi of the genus Trichoderma in the fight against root
rot. Root rot is currently a scourge of fields used for cereals, legumes, vegetable, technical and other
crops. Particularly dangerous are fusarium root rot, the causative agents of which are fungi of the genus
Fusarium. They infect both cucumbers and potatoes throughout the entire vegetation period [4-6]. Some
species of Fusarium produce dangerous mycotoxins, infecting the grain, causing severe diseases of people
and animals [7].

In addition to Fusarium rot, great harm is caused by white rot, the causative agent of Sclerotinia-
sclerotiorum. The disease affects plants of both open and protected soil. It appears on all plant organs in
all phases of their development. It causes death of seedlings, wilting of adult plants, decay of fruits [8].

— 5 —



Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

In the late stages of growth and development of the plant, it is affected by an alternaria, the causative
agent of which is Alternaria spp. Infection of crops with an alternaria begins with the spores left on the
stubble. Infection can also occur during the vegetative period [9].

It should also be noted such a disease as late blight, the causative agent of which is Phytophtho-
rainfestans [10].

Phytophthora, like any fungus, consists of mycelium, sporangium and conidia. Mycelium has the
form of a web of white color. It lives and develops in the tissues of plants. The fungus multiplies by
spores and asexual means - conidia. Spores are formed in sporangia. After the spores mature, the
membrane of the sporangium bursts, and they come out. Further, spread with water, get on plants and start
anew life cycle.

The purpose of this work was to identify fungi of the genus Trichoderma in the rhizosphere of
cucumbers of the brand "Buyan FI1" and potato varieties "Gala", growing in the Almaty region for further
use as agents of biological control of phytopathogens affecting vegetable crops.

Materials and methods. The soil samples obtained in 2017 from the rhizosphere of "Buyan FI1"
cucumbers and "Gala" potato growing in the «Galym» farm of the Sarkand district of the Almaty region
served as the object of the study.

The isolation of fungi from soil samples was carried out by methods commonly used in microbio-
logy [11].

The soil suspension was plated on a Czapek nutrient medium in Petri dishes.

The composition of the Czapek medium (g/l): sucrose — 20.0; NaNO; — 2.0; KH,PO, — 1.0;
MgSQO,4-7H,0 — 0.5; KCI - 0.5; FeSO4-H,0 — 0.01; agar — 20.0.

The fungal colonies were isolated from petri dishes on a sloping nutrient medium of the same
composition. A pure culture of the fungus (strain) was obtained after a number of passages.

Morphological and microscopic studies of isolated strains were carried out on the Czapek medium,
identification was carried out according to the corresponding determinants [5, 10].

Results and discussions. Microbiological analysis of soil samples from the potato and cucumber
rhizosphere was carried out in the "Galym" farm of Sarkand district, Almaty region. From the rhizosphere
of the potato "Gala" and cucumbers "Buyan FI1" there was isolated one isolate of the fungus genus —
Trichoderma.

Morphological and microscopic characteristics of the isolate isolated from the rhizosphere of the
"Gala" carofel.

On Czapek's medium, a powerful, smooth, radially divergent substratum mycelium of gray color first
develops. The grayish shade of the mycelium is created by a certain elevation of mycelia to the surface of
the substrate. For two days, the average radius of the colony reaches 3-4 cm. The average diameter of the
vegetative hypha is 8-15 microns. The surface of the fungal colony before the formation of the aerial my-
celium is even, uniformly fibrous, diverging from the center of the sowing to the periphery. 30-35 hours
after sowing, a uniform aerial mycelium of a cotton-like structure, grayish-white, rises from substrate
mycelia. The aerial mycelium gazon develops with a slight (2-3 mm) lag from the edge of the colonies
formed by the substrate mycelium.

The onset of conidia occurs gradually within 70-80 hours after inoculation with a culture content in a
thermostat at 27 °C. Conidation occurs in the entire surface of the lawn at first in the form of small
scattered glomeruli 3-5 mm in size, and then they expand to form a continuous conidial lawn.

The color of the conidial lawn changes from matte to a light green hue at young age to matt dark
green in adulthood.

On cone-shaped water, the conidiophores rise upward, regardless of the position of vegetative
mycelial hyphae, in mature form and their height is about 40-50 microns on average; they are branched
dichotomically or cruciform, the diameter of the middle part is 5-6 microns. The lateral branches diverge
from the main branch of the conidiophore by tiers and the lower lateral branches can give secondary
branches, at the end of which the whiskers are located sterigmata not more than 4 pieces in one place.
Sterigmata are keg-shaped, the length on average is 5 microns. At the end of the sterigmata, conidial
heads are formed, they are spherical, up to 10 microns in diameter. In the heads under the microscope,
conidiespores are looked through, which easily decompose during maturation, especially at high humidity.
The spores are spherical and rarely, with a single examination pale green, but in mass dark green,
diameter 2.5-3.5 microns.
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a b

Picture 1 — Culture of the «Trichodermaasperellum» fungus:
a — growth on Czapek's nutrient medium; b — microstructure

There are intercalary chlamydospores, spherical, smooth with a diameter of 8-10 microns. The
reverse side of the colony is not colored. The mature culture of this fungus is a specific mushroom smell.

According to morphological and microscopic features, the isolate is referred to the species
Trichodermaasperellum (Picture 1).

Morphological and microscopic characteristics of the isolate isolated from the rhizosphere of the
cucumber of "Buyan F1"grade.

On Czapek's medium, an abundant colorless (glassy) mycelium first develops, which extends radially
from the sowing point, forming a flat colony of fibrous structure. The average diameter of the vegetative
hypha is 9-12 microns. For two days, the average radius of the colonies reaches only 1-1.5 cm, and by the
beginning of the second week of growth it is 3-4 cm. At this time, separate white bundles of the aerial
mycelium appear on the surface of the fungal colony, resembling cumulus clouds. The size of these beams
is initially from 2 to 5 mm, then they gradually growing together, merge with one another, forming a
continuous, bumpy mushroom lawn. The aerial mycelium lags 10-15 mm behind the substrate in its
development.

By the middle of the second week of growth on the surface of the mushroom lawn, small, rare, white
with a yellow hue of grains appear (the beginning of conidia formation), which gradually turn to the egg-
yellow and then the greenish-yellow color by the end of the second week of growth. In comparison with
other species of the genus, the growth and development of this species is much slower.

a b

Picture 2 — Culture of the Trichoderma albumfungus:
a — growth on Czapek's nutrient medium; 6 — microstructure

— ] —



Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

On congeneric water, the conidiophores are well distinguishable, they rise from the branches of the
aerial mycelium and have a height of 25-30 microns, and the diameter of the middle part is 5-6 microns.
Branching dichotomeric, most often, cruciform. At the ends of the branches sterigmataare placed, their
number is not more than 5, and the dimensions may be different, but not more than 5 microns in length.
On the tops of the sterigma there are colorless conidial heads of round form, consisting of a conidia-con
cluster of glued together mucous substances. These conidial heads outwardly resemble berries of
blackberries and have a size of 12-15 microns. Conidies in the heads under the microscope are well seen,
individually they are almost colorless, but they refract light, round, oval or ovate, often at one end
somewhat pointed, smooth, with an average value of 4x3.5 microns.

Chlamydospores are rare, intercalary, round, smooth-walled, 6-8 microns in diameter. During the
development of the fungus, the pigment is not released into the substrate. However, the reverse side of the
colony is yellow. According to morphological and microscopic features, the isolate is referred to the
Trichoderma album (Picture 2).

Thus, two new strains of the Trichoderma fungus are isolated from the rhizosphere of the
"Gala" potato and the "Buyan F1" cucumbers cultivated in the Almaty region of Kazakhstan, classified
according to morphological and microscopic characteristics as Trichodermaasperellum and Tricho-
derma album. It is planned to study the antagonistic activity of new strains against pathogens of potato
and cucumber diseases with the aim of developing effective domestic biopreparations for plant
protection on their basis.
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AJIMATBI OBJIBICBIHJIA OCETIH KAPTOII ITIEH KUSIP
PU30CPEPACBIHAH BOJITHIII AJIBIHFAH TRICHODERMA TEKTEC
CAHBIPAYKYJIAKTAPABIH "KAHA IITAMMJIAPBI

Annortanus. byn sxymeicra KazakctaHHBIH AJMAaThl OOJNBICEIHIA ©CIPUICTiH, KapTomn «I aray xoHe Kusp «F1
bysany puszochepacslHBIH TOIBIPAFbIHAH ANBIHFAH JKWHAKTa Trichoderma TeTiHIH campoUTTIK CaHBIpayKyJIaKTa-
PBIHBIH 0Oy YATLIEpiH MHUKPOOMONOTHSIIBIK Taugay HOTKenepi ycoiHbUFaH. Exi Trichoderma caHbIpayKy-
JIAKTapbIHBIH KaHa ITaMMAAPbIHA MUKPOCKOHUSUIBIK MOP(OIOTHSUIBIK, CHIIATTaMachl OepinreH. «/ aia» KapToIl 1eH
«F1 Bysau» KuApAbH pusocdepa TOIBIPAFbIHAH aXKBIPATHINl AJIBIHFAH, MOPQOIOTHSIBIK JKOHE MHKPOCKONHUSIIBIK
cUTIaThIHA TOH, THiciHIIe Trichoderma asperellum xone Trichodermaalbum Typaepine KaTKbI3bUIABL.

Kusip«bysin Fiymen «lanay» kaptoOblHbIH pusochepacblHaH anblHFaH, Trichoderma Tekrec caHpIpayKyJiaKrap
ecipiHIici Typajbl Jen, MiKip YChIHBULABL. Byl 3epTTey eH Kol TapanraH MUKPOCKOIHSUIBIK CaHbIpayKyJIaKTap Teri -
Trichoderma Tterine apHanaapl. Tamblp WIPIK KO3ABIPFBILITAPbIHA KapChl-AHTArOHU3M TaHBITaThIH [richoderma
CaHbIpayKyJIaK eHJIIpy YIIiH SKCHEPHMEHTTIK 9JIicTepi *acauabl. AnMarsl oOJNBICBIHIA Ocill Kelle jKaTKaH KOKeHic
JIaKbUIIApB! pr30cdepa TONbIPaFbIHAH, €H arpeCCUBTI aHTarOHUCTEP OOJTIHIN aTbIHIbI.

Tyiiin ce3nep: puzoctepa, Kusip, KapToI, IITaMM, CaHbIpayKyJI1akrap, Trichoderma.

A. K. CaZ[aHOBl, 0. H. l.l.leMmypal, Y. 1. l/lﬁnmenz, A. III. MaMﬁaeBaz, B. JlozoBunka >

'Prma «MHCcTHTYT MUKpOOHOTorHii n Bupyconoruit» KH MOH PK, Anmatsl, Kazaxcras,
’HAO «Kazaxckuit HallHOHANBHbIH arpapHbIi yHHBepcHuTeT», Anmarsl, KazaxcraH,
3State Research Institute "Plant Protection", Belostok, Poland

HOBBIE HITAMMBI I'PUBOB POJA TRICHODERMA,
BbIIEJIEHHBIE U3 PU3OC®EPHI OI'YPLIOB U KAPTO®EJI,
IMPOU3PACTAIOIINX B AIMATUHCKOU OBJIACTH

AunHoTanms. B Hacrosimedd paboTe mpencTaBleHBl pe3yJbTaThl MHUKPOOHMOJOTHYECKOTO aHaiu3a 00pasloB
MIOYBHI, B3ATHIX U3 pu3ochepsl kapToderns copta «/ ara» u orypHoB copTa «bysan F1», KyTbTHUBHPYEMBIX B ATMa-
TUHCKOW oOnactn KazaxcTana Ha Hanm4me MOYBEHHBIX CAalPOPUTHBIX TpuOOB pona Trichoderma. Jano mopdooro-
MHKPOCKOIIMYECKOE ONMCAHUe JBYX HOBBIX IITaMMOB rpuba Trichoderma. I1o XapakTepHbBIM MOP(OIOTHYECKHM U
MHKPOCKOIIMYECKUM TIPU3HAKAM M30JIATHL, IOJy4eHHbIE U3 IIOUBBI pu3ochepsl kaprodens copta «/ aia» U OrypLoB
copta «bysin F1», ObUIA COOTBETCTBEHHO OTHECCHBI K BUIaM 1richoderma asperellum w Trichodermaalbum.

KaroueBbie ciioBa: puzocdepa, orypiipl, kKaprodels, mramm, rpudsl, Trichoderma.
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NEW LOCALITIES OF ENDEMIC AND RELIC SPECIES OF FLORA
IN EAST KAZAKHSTAN

Abstract. One of the ways to preserve rare species of relic and endemic plants is protecting their habitats and
phytocenoses in which these species exist at the present time. In connection with this now, in the era of sharp
increase in anthropogenic stress, it is important to study flora and vegetation, to find new habitats of rare plant
species in the mountainous regions of Kazakhstan, to draw up maps of their distribution area and take specific
measures of protection. The purpose of this work is to study the geographical distribution of rare endemic and relict
flora species of Eastern Kazakhstan. Materials for the study were collected during expeditions in 2012-2017. The
study of the distribution of rare endemic and relict plants was carried out by a route-reconnaissance method. Routes
of field research were planned according to cartographic forest inventory materials of land use and administrative
maps of the East Kazakhstan region. The route of the expedition was compiled in such a way as to visit the most
probable and characteristic places of growth of the studied plant species. The studies were conducted according to
generally accepted methods: while describing plant communities with the participation and dominance of the plant
species under study, conventional geo-botanical methods were used. As a result of the research new locations of
rare, endemic and relict plant species have been discovered on East Kazakhstan territory. The new growth sites for
Daphne altaica, Sibiraeaaltaiensis and Amygdalusledebouriana were determined. When registering the finds their
exact coordinates were determined, the names of the tracts, the exposition of slopes and other necessary information
was indicated.

Key words: endemics, relics, areal, distribution, mapping.

At present, there is a significant depletion of the gene pool of plants of the natural flora, and espe-
cially relic and endemic species, most of which are rare and are on the verge of extinction. Relict species
of plants are of great scientific interest, since they are carriers of reliable information on the vegetation
cover of past epochs [1].

One of the ways of preserving rare species of relic and endemic plants is the protection of their
habitats and phytocenoses in the composition of which they are included. In connection with this, now, in
the era of sharp increase in anthropogenic stress, it is important to study flora and vegetation, find new
habitats of rare plant species in the mountainous regions of Kazakhstan, draw up maps of their distribution
range and take specific measures of protection.

The purpose of this work is to study the geographical distribution of rare endemic and relict flora
species of Eastern Kazakhstan.

Materials for the study were collected during expeditions in 2012-2017. The study of the distribution
of rare endemic and relict plants was carried out by a route-reconnaissance method. Routes of field
research were planned for cartographic forest inventory materials of land use and administrative maps of
the East Kazakhstan region. The route of the expedition was compiled in such a way as to visit the most
probable and characteristic places of growth of the studied plant species.

The studies were carried out according to generally accepted methods: in the description of plant
communities with participation and dominance of the plant species under study, the generally accepted
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geobotanical methods were used. B. A. Bykov [2]; E. M. Lavrenko [3]. Authors of taxa are cited in accor-
dance with the rules adopted in the summary of S. K. Cherepanov [4], S. A. Abdulina [5].

The location of the thickets was established, guided by the biological characteristics and ecological
confinement of the species under study, as well as using herbarium material.

Authenticity of plants was determined with the help of works "Flora of Kazakhstan" [6-9], "Illu-
strated determinant of plants of Kazakhstan" [10].

Conducted in recent years (2012-2017) in the East Kazakhstan region, flora studies have made it
possible to identify new habitats of endemic and relict plant species. For the three species, new habitats
have been determined, when registering the finds, their exact coordinates have been determined, the
names of the tracts, the exposition of the slopes and other necessary information have been indicated.

Daphne altaica Pall. A kind of shrubs of the genus Daphne of the family Thymelaeaceae. The nar-
row endemic of Altay and adjoining mountains south of the Zaisan depression (Saur, Tarbagatay), relict of
the tertiary forest subtropical flora of the Turgan type, the species is listed in the Red Data Book [11].

Daphne altaica root shoots deciduous shrub in height 1-1,5 cm. With brown, from below dark-gray
bark, well recognizable by forked form of branches. Young branches are pubescent, old naked. The leaves
are large, elliptical, entire. Blooms in the fifth year of life. Flowers are bisexual, with a simple perianth,
sitting in groups (three to seven) at the ends of shortened branches. Perianth is snow-white, ridge-pale,
with a cylindrical tube and four deflected rounded bends. Flowers have a strong pleasant aroma and a
little like lilac flowers, only smaller. Blossoms in May - June, fruits (juicy black bone with single seeds)
ripen in June - July [6].

It grows on the northern slopes of the mountains and in the foothills, in deciduous forests, bushes,
rarely enters the shrub steppes. The main threats are grazing and fires. It occurs in Altay, Saur, Manyrak,
Tarbagatay.

Daphne altaica has a medicinal value, it is used in folk medicine, the plant is poisonous.

Conducted in recent years (2012-2017) in the East Kazakhstan region, flora studies have revealed
new habitats of the Daphne altaica[12, 13].

On the ridge Naryn at the foot of the mountain Atzhal there are large thickets. The eastern slopes of
Mount Atzhal, along the gorges with coordinates N 49° 05.505"; E 084" 29.143' are covered with dense
shrub vegetation from Spiraeatrilobata L., S. media Schmidt., Rosa acicularis Lindl., Rosa alberti Regel.,
Lonicera tatarica L., Cotoneaster melanocarpa Lodd., Rubusidaeus L., Daphne altaica Pall., Amygda-
lusledebouriana Schlecht. Under the canopy of the bushes a rich species diversity of herbaceous vege-
tation is developed.

Shrub dense thickets stretch along the southeastern slope to a height of 1300-1500 m. At the level of
1200 m, aspen groves appear on the slopes of northwestern exposures in the first tier, in the second tier the
bushes Spiraeatrilobata L., S. media Schmidt., Rosa acicularis, Rosa alberti Regel., Lonicera tatarica L.,
L. altaica L., Cotoneaster melanocarpa Lodd., Daphne altaica Pall., R. idaeus L. From herbaceous vege-
tation, Artemisia absintium L., A. vulgare L., Thalictrum collinum Wallr., Liliumpilosiusculum (Freun)
Miscz, Origanum vulgare L., Medicago valcata L., Aconitum volubile Pall. ex Koelle, Thermopsislan-
ceolata R. Br., Campanula glomerata L., Hypericum perforatum L., Rubussaxatilis L., Crepissibirica L.,
Centaurea ruthenica Lam., Orobus luteus L., Delphinium elatumL., Aconitum leucostomum Worosch.

We discovered a Daphne altaica population in the eastern part of the Kalbinsk ridge on Mount
Sandyktas. The population is located on the south-eastern slope at an altitude of 1056-1062 m above sea
level. The total area of the population is 0.2 hectares, coordinates N 49°17.908': E 082°29.819 ’(picture).

The Daphne altaica is found among dense shrub vegetation from Lonicera tatarica L., Caragana
arborescens Lam., R. spinosissima L., Rosa acicularis Lindl., Rosa alberti Regel., Cotoneaster mela-
nocarpa Lodd., Daphne altaica Pall. Among the foci there are some herbaceous species, Clematis
integrifolia L., Dictamnusangustifolius G.Don ex Sweet., Delphinium cyananthum Nevski., Fraga-
riaviridis (Duch.) Weston, Trifoliumlupinaster L., Filipendula vulgaris Moenh., Potentilla recta L.,
Phlomoidestuberosa (L.) Moench., Galiumverum L. and etc.

Sibiraeaaltaiensis (Laxm.) Schneid. shrub Rosaceaeluss. family, about 150 cm tall. The branches
are relatively thick, characterized by a reddish-brown bark. The leaves are sessile, bluish-green, whole
and entire. Flowers unisexual, collected in separate racemose-paniculate inflorescences. Sepals and
petals, like all Rosaceae, five. Calyx widely bell-shaped, corolla white. The fruit consists of five upright
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Flowering Daphne altaica on the Kalbinsk Ridge

leaflets (longer than the cup), each containing two small brown seeds. Seed reproduction. Blooms
Siberaea in May-June, fructifies in July-August [7].

A rare, endangered species, the endemic of Altay, the distribution of which only slightly exceeds the
boundaries of Kazakhstan. It grows in open mountain valleys and on the slopes of the mountains.

Leaves are sometimes used as a substitute for tea, but in folk medicine in the treatment of fever, liver
disease (hepatitis) and the cardiovascular system. Sibiracaaltaiensis is an effective ornamental plant,
grows well in seeds from seeds. It is very attractive not only during flowering, but also in autumn, when the
leaves are painted in bright crimson colors. It is protected in the Katon-Karagai State National Park [14].

Quite large thickets of Altay endemic are found in the Sibiraeaaltaiensis on the ridge of Tarbagatay
of Southern Altay, on the right bank of the Taldybulak river at an altitude of 1816 m above sea level with
coordinates N 49°06.355", E 086°07.890".

Cenopopulations with the participation of Sibiraeaaltaiensis are grouped in aherbage-bush type of
phytocenosis, which occurs along the right bank of the Taldybulak River. The shrub layer is dense, well
developed. Of the shrubs - Sibiraeaaltaiensis, Pentaphylloidesfruticosa (L.) O.Scywarz, Salix sajanensis
Nas., Spiraea media Franz Schmidt. From forbs are found: Polygonum viviparum L., Geranium pretense
L., G. divaricatum Ehrh., G. sibiricum L., Lamium album L., Galiumverum L., G. boreale L., Myosotis
palustris (L.) L. , Thalictrum flanum L., Veronica longifolia L., Ligulariaaltaica DC, Alchimillasibirica
L., Papaver medicaule L., Polygala hybrida DC., Valerianadubia Bunge., Polemoniumcaeruleum L.,
Viceatenuifolia Roth, Campanula glomerata L., Trolliusaltaicus CAMey., Dracocephalumruyschiana L.,
Dracocephalumintegrifolium Bunge, Pyrethrum krylovianum Krasch., Aconitum leucostomum Worosch.
and etc.

A large population of Sibiraeaaltaiensis is found on the slopes of the southern and south-eastern
exposition of Mount Shubartos of the Tarbagatay Range of the Southern Altay. at an altitude of 1870 m
above sea level with coordinates N 49°06.564", E 086°07.847". Tests were made on 20 plants on an area
of about 2.5 hectares.

Cenopopulations with the participation of Sibiraeaaltaiensis are grouped into a herbage-shrubby-
siberian type of phytocenosis, which occurs along the slopes of southern and south-eastern exposures.
The shrub layer is dense, well developed. Of the bushes - Rosa alberti Regel., R. acicularis Lindl,
Sibiraeaaltaiensis, Spiraea media Franz Schmidt. Herbal cover consists of Dactylisglomerata L.,
Poapratensis L., Koeleriaaltaica (Domin) Kryl., Alopecuruspratensis L., Lilium martagon L., Thalictrum
alpinum L., Pediculariselata Willd., Dracocephalumruyschiana L., Trolliusaltaicus CA Mey., Bupleurum
aureum Fisch., Galiumverum L., G. boreale L., Medicago falcata L., Ligulariaaltaica DC, Viceate-
nuifolia Roth, Hedysarumneglectum Ledeb. and etc.

On the slope of Mount Shubartos Sibiraeaaltaiensis rises to an altitude of 1892-1899 m above sea
level along the slopes of the southern, south-eastern exposure.
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Sibiraeaaltaiensis is found on the ridge of the Southern Altay on the slopes of the Shubarkaragai
mountain. The Sibiraeaaltaiensis saplings occupy a considerable area along the eastern and south-eastern
slopes at an altitude of 1693 m above sea level with coordinates N 49°03.436", E 086°00.179".

Of the tree species Larixsibirica is encountered, the shrubby vegetation is represented by continuous
thickets of Sibiraeaaltaiensis, with an admixture of Spiraea media Franz Schmidt, Pentaphylloides-
fruticosa (L.) O.Scywarz,, Cotoneaster uniflorus Bunge. The herbaceous stage is represented by Dactylis-
glomerata L., Calamagrostisepigeios (L.) Roth, Poasibirica Roshev., Chamaenerionangustifolium (L.)
Scop., Geranium albiflorum Ledeb., Thalictrum alpinum L., Trolliusaltaicus CAMey., Myosotis palustris
(L ) L., LathyruspratensisL., Stellariapalustris Retz., Galiumboreale L., Alchemilla altaica Juz., San-
guisorbaalpina Bunge., Antennariadioica (L.) Gaertn., Saussureafrolowii Ledeb., Euphorbia lutescens
CFMey., Phlomoidesalpina Pall., Hedysarumalpinum L., Veratrum lobelianum Bernh., Gentianafe-
tissowii Regel & Winkl., Trolliusaltaicus CAMey., Dracocephalumruyschiana L. Swertiaobtusa Ledeb.,
Thermopsislanceolata R. Br., Scaligeriasetacea (Sehrenk.) Korov. andetc.

Amygdalusledebouriana Schlecht., bush of the family Rosaceae Juss. A rare, endemic species, is
listed in the Red Book of Kazakhstan.

The height of the shrub reaches 1,5-1,8 m. The branches are glabrous, spread out, with numerous
shortened branches. The cortex of perennial branches is gray or cranate-gray, annual reddish-brown,
stipules narrow-lanceolate or lanceolate, entire-toothed or dentate. Leaves are regular, on shorter shoots sit
in bundles, all naked, lanceolate or oblong-ovoid, apically pointed, less often obtuse, at the base gradually
narrowed into a short stalk, along the edges serrate-dentate. Flowers are bright pink, solitary. Blossoms in
late May. The fruits are thickly felt and furry. It grows in the grassy-meadow steppe, on mountain slopes,
in river valleys [7,8].

We found it on the northeastern shrub of the town of Saryshoky, the Naryn Ridge, the Southern Altay
Range, in the vicinity of the Kokterek village of the Katon-Karagai District, N 49° 05.537', E 084°29.165',
at an altitude of 724 m above sea level [15].

The northeastern slopes of the Saryshoky mountain, the gorges are covered with dense shrubby
vegetation from Spiraeatrilobata L., S. media Schmidt., Amygdalusledebouriana Schlecht., Rosa
acicularis Lindl., Rosa alberti Regel., Lonicera tatarica L., Cotoneaster melanocarpa Lodd., Rubu-
sidaeus L., Daphne altaica Pall. Under the canopy of the bushes a rich species diversity of herbaceous
vegetation is developed. From herbaceous vegetation there are Artemisia absintium L., A. vulgare L.,
Thalictrum collinum Wallr., Liliumpilosiusculum (Freun) Miscz, Origanum vulgare L., Medicago valcata
L., Aconitum volubile Pall. ex Koelle, Thermopsislanceolata R. Br., Campanula glomerata L., Hypericum
perforatum L., Rubussaxatilis L., Crepissibirica L., Centaurea ruthenica Lam., Orobus luteus L., Delphi-
nium elatum L., Aconitum leucostomum Worosch.

Thus, new locations of Daphne altaica, Sibiraeaaltaiensis and Amygdalusledebouriana have been
established, in the territory of East Kazakhstan. All modern materials on the distribution of the above
three types of flora of Eastern Kazakhstan are included in the electronic database of the East Kazakhstan
State University.

For the three species, new growth sites have been identified, which will be indicated on the maps of
their distribution areas. When registering the finds, their exact coordinates were determined, the names of
the tracts, the exposition of the slopes and other necessary information were indicated.

This work was a part of the research on the project "Molecular systematics of endemic, rare and
economically valuable plant species of Western, Central and Eastern Kazakhstan" on the PCF "Study of
genetic diversity and conservation of genetic resources of endemic, rare and economically valuable plant
species in the Republic of Kazakhstan" 2015-2017 and fundamental scientific research of the East
Kazakhstan State University named after S.Amanzholov on priorities of science development for 2015-
2017 on the topic "Development of biotechnological methods for the conservation of endemic and
medicinal plants in conditions in vitro".
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H. O. Baiityiun', A. B. Mbip3araanesa’, T. H. Camapxanos®

'MucruryT 60Tanuky 1 GuToMHTpOAYKIMH, AIMaThl, Kazaxcra,
*BocTouno-KasaxcTaHckuii rocyiapcTBeHHEIH yHuBepeuter uM. C. AMamxomnosa, Ycrb-Kamenoropek, Kasaxcran

HOBBIE MECTOOBUTAHUSA SHAEMAYHBIX U PEJIMKTOBBIX BUIOB PACTEHUI ®JIOPHI
BOCTOYHOI'O KA3BAXCTAHA

AnHoTamus. OfHUM U3 ITyTeH COXPaHCHUS PEAKUX BHUAOB PEIUKTOBHIX M DHAEMHYHBIX PAcTCHUH SBISETCS OXpaHa HX
MECTOOOHTaHHS U (PUTOLEHO30B, B COCTaB KOTOPBIX OHHM BXOJT. B cBs3u c 4eMm, HBbIHE, B SIOXY PE3KOro YCHJIEHHS aHTpPOIIO-
TeHHOTr'0 CTPecca, aKTYaJIbHO U3y4YeHHe (UIOPHI ¥ PACTUTENILHOCTH, HAX0XKACHHE HOBBIX MECTOOOMTAHUI PEIKUX BUIOB PACTEHHI
B ropHBIX paiioHax Ka3zaxcraHa, cocTaBleHHE KapT MX apeaya paclpoCTpaHEHMs U NPUHATHE KOHKPETHBIX Mep oXpaHbl. Llensio
JJAHHOM PaboThI ABUIIOCH U3y4YEHHE Ieorpauueckoro pacpoCTpaHEeHUs PEAKUX SHAEMUYHBIX U PEIUKTOBBIX BUAOB (iopsl Boc-
toyHoro Kazaxcrana. Marepuainsl i UCClieIoBaHUS coOupanuch Bo BpeMs skcnenunuii 2012-2017 rr. Usydenue pacrnpocTpa-
HEHUSI PeIKUX SHIEMHYHBIX M PEIUKTOBBIX PACTEHUH OCYIIECTBISUIOCH MAPUIPYTHO-PEKOTHOCIIMPOBOYHBIM METOAOM. Mapmipy-
THI TTOJIEBBIX MCCIIEJOBAaHUI HaMEYalIH M0 KapTOrpa(uueckuM JIeCOyCTPOUTEIbHBIM MaTepHaIaM 3eMJICHONIb30BAaHNS U QIMHIHH-
CTpaTHBHBIM KapTaM BocrouHo-Ka3zaxcraHckoit o6mactn. MapmpyT sKclieAIUHA OBUT COCTABJIECH C TAKUM PACUeTOM, YTOOBI MO-
CeTUTH HanOoJiee BEPOSTHBIC U XapaKTepPHbIE MecTa IPOU3PACTaHUsI U3y4aeMbIX BHIOB pacTeHHH. MccienoBanns poBOIIINCH
10 OOMIENPHHATHIM METOAWKAM: TP ONHCAHUHM PACTUTENBHBIX COOOIIECTB C yYacTHEM M JOMHHHPOBAHHEM H3yYaeMBIX BHIOB
pacTeHuid OBUTH MCIIOIBb30BaHBI OOIIEIPUHSTHIE FTe000TaHMYECKHEe METO/IbL. B pe3ynbTaTe NpoBeJCHHBIX NCCIEIOBAHUN Ha Tep-
puropuu Bocrounoro Kazaxcrana oGHapys>KeHbI HOBBIE MECTOHAXOXKACHHS PEIKUX, SHIEMUUYHBIX M PEIMKTOBBIX BHIOB pacTe-
Hui. OnpeneneHsl HOBbIE MecTa npouspactanus ainst Daphne altaica,Sibiraea altaiensis w Amygdalusledebouriana, npu peru-
CTpALK MECT HAXOAO0K ONPEAEIUINCh UX TOYHBIE KOOPJUHATBHI, YKa3bIBATUCh HA3BAHUS YPOUHILI, SKCIIO3ULIUS CKIOHOB U JPYyTrHe
HEOOXOJVMBIC CBECHIS.

KiroueBble cJ10Ba: SHIEMUKH, PEIUKTHI, apeall, paclpoCcTpaHeHNe, KapTHPOBaHHE.

n.o. BaﬁTymml, A.b. Mblp3ara.1me3a2, T.H. CaMapxal-wB2

"'Boranuka xane (DUTOMHTPOMYKIIMS HHCTUTYThI, AnMathl, KazakcraH,
2C. AMam)o0J10B aTbiHaars! LLIBIFbIC Ka3zakcran MeMIIeKeTTiK yHUBEpCHTETI, OckeMeH, Kazakcran

IIBIFBIC KABAKCTAH ®JIOPACBIHBIH DHAEMHUK
JKOHE PEJIMKT OCIMIIKTEPIHIH )KAHA MEKEH OPBIH/IAPBI

AHHOTamMs1. PenukT ’KoHe SHAEMUK TYpJIepAi TIpLIUIK eTEeTiH OphIHAApHl MEH OJap KYpaMblHa €HEeTiH (UTOLEHO3Iapbl
KOpFayFra aiy oJapJpl cakTrayablH OipaeH-0ip sxoibl. Con cebenti, Ka3ipri TaHxa, aHTPOHOTEHIK CTPECCTIH KYpPT KYIIeri Adyi-
pinae ¢uiopaHbl )KoHE O©CIMIIKTEP KaMBUIFBICHIH 3epTTey, Ka3akcTaHHBIH TayJbl allMaKTapblHIa CUPEK Ke3AECETiH OCIMIIKTepaiH
MEKEH eTeTiH )KaHa OPBIHIAPBIH Taly, OJNapbIH Tapally apealapblHbIH KapTachlH TY3Y JKOHE OJIap/ibl KOPFay IapajiapbiH YChIHY
03eKTi MocenenepaiH Oipi. bepinren sxympIcThIH MakcaThl, LIbiFpic KasakcTan (hopachlHBIH SHIEMHK KOHE PEITUKT ©CIMIIKTE-
piHiH reorpadusIIBIK Tapaly aliMaKaTapblH aHBIKTAy. 3epTTey Matepuanaapsl 2012-2017 xpurgapsl )KYpri3iireH sKCIeAULUsIIap
YaKbITBIH/A >KHHAIABL. CHpeK K3e[eCeTTiH SHIEMUK JKOHE PENIUKT OCIMIIKTEpIl 3epTTey MapIIpyTTHIK-PEKOrHOCIIHSIIAY 9liCIMEH
yprizinai. Janaielk 3epTTeyaep/iH MapIpyTTapbl xep naiiganany kaprorpadusuisik Marepuangapsl MeH [Isirbic Kazakcran
OOJIBICBHIHBIH OKIMIIUIIK KapTalapblHBIH KOMETiMeH jKacalibl. DKCIEANIMSIIAPABIH MapIIpyTTaphbl 3epTTeyre ajblHFaH OCIMIIK
TYpJIEPiHiH Tapanxybl MyMKiH OOJIATBIH JKepJIepi HEFYpIIBIM KeHIHEH KaMTBIIbL. 3epTTeyiiep JKalbIFa MaJliM d/licTep KOMEriMeH
KYPrizini, eciMOiKTep )KaMbUIFBICHIHA CHUIIATTaMajap re000TaHUKANBIK oIiCTepMeH Kypri3inai. 3eprrey HoTmkecinae LIbiFbic
Ka3zakcTaH OOJBICBHIHBIH ayMaFbIHA CUPEK KE3[ECETiH SHIAEMUK JKOHE PEIIMKT TYpJEpIiH MEKEH eTeTiH jKaHa OpbIHAapbl aHbIK-
tangsl. Daphne altaica, Sibiraea altaiensis xone Amygdalus ledebouriana TypnepiHiH jkaHa MEKEH €TETiH OPBIHIApPHI aHBIK-
TaJIbl, Oap TaObUIFaH JKepJepAiH HAKTHl KOOPAWHATTAPHI aHBIKTAIIBII, CalIapbIH aTTaphl, Tay OCTTEPiHiH SKCIIO3ULUACH KOHE
T.0. Ka)KeTTi MaFrIyMaTTap KepCceTuIi.

Tyiiin ce3mep: >HAEMHUK, PETIUKT, apea, Tapairy, kKapTara TYCipy.
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ALIEN FISH SPECIES IN THE KARGALY STATE WILDLIFE
SANCTUARY (THE SYRDRAYA RIVER, REPUBLIC OF KAZAKHSTAN)

Abstract. The Syrdarya river is one of the main rivers of Central Asia. A sharp ecological crisis happened here
at the last quarter of the XX century as a result of irrational water use. Government of the Republic of Kazakhstan
undertakes some measures to mitigate ecological situation in the region. Presence of alien fish species considered as
an indicator of environment changes. Our research was conducted during 2015-2017 in the Kargaly state wildlife
sanctuary for evaluate modern diversity and dynamics of alien fish species without fishery press. This preserve is
situated at a typical segment of floodplain part of the Syrdarya river. Two main types of fluvial biotopes as a
circulating lake in former riverbed and river per se were investigated. Conventional methods of water and fish
investigations were used. Water temperature, turbidity, pH, mineralization, concentrations of dissolved oxygen and
some heavy metals (Fe, Cu, Cd, Pb) were investigated. Significant variability of these physical and chemical para-
meters depended from precipitation and flood regulation, and strongly impact on fish communities. 14 indigenous
and 11 alien fish species were discovered. Alien fish species were presented by white amur Ctenopharyngodon
idella, silver carp Hypophthalmichthys molitrix, abbottina (or false gudgeon) Abbottina rivularis, pseudorasbora [or
stone moroco, or topmouth gudgeon] Pseudorasbora parva, sawbelly Hemiculter leucisculus, bitterling Rhodeus
ocellatus, gambusia [or mosquitofish] Gambusia holbrooki, chinese medaka Orizias sinensis; eleotris [or beautiful
sleeper] Micropercops cinctus; goby fish Rhinogobius cheni; and snakehead Channa argus. There all alien fish
species were presented as well by adult as young individuals that indicated quite favorable living conditions for
them. Heterogeneity of fish distribution was revealed as a result of their environmental plasticity. Variability of fish
number and species composition depend upon flood regimen. Indigenous piscivorous fish species effectively control
alien others. Unstable and unlike to natural flood regimen is more favorable for alien fish species.

Key words: fishes, fauna, indigenous, alien, Syrdarya river, Kargaly State Wildlife Sanctuary, abiotic condi-
tions.

Introduction. During the first half of the last century the Aral-Syrdarya watershed was one of the
most important fishery regions not only for the Republic of Kazakhstan, but for the former USSR too [1].
First introductions of fishes from the Caspian basin had been done in 1930-thes and were failed. Second
introduction of the grass carp, black carp, silver carp, spotted silver carp was provided from the Amur
river basin in 1960-thes and accompanied with introduction of some other unintentional fish species.
G.M.Doukravets and V.P.Mitrofanov gave detailed description of the history of fish introductions for the
periods of sustainable hydrological regiment of the Syrdarya river and before crisis [2]. Crop production
became the priority for the region in the second part of the XX century. Irrational use of waters of the
Syrdarya and Amudarya rivers lead to flow reduction, the surface of the Aral Sea decrease and drastic
changes in ecosystems of the region that was named as ecological catastrophe or ecological crisis [3-6]. In
the first decade of the XXI century the Government of the Republic of Kazakhstan realized some actions
for reduce the problem and now the flow of the Syrdarya river exceeds the evaporation. In the Kazakhstan
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sector of the river several nature protected areas has been created for rehabilitation of flood-plain
ecosystems and conservation of native biodiversity [5-7].

It is known that richness and diversity of alien fish species can be a result of disturbances of
freshwater ecosystems as well as its cause [8, 9]. Generally, biological invasions are considered as an
unfavorable factor for native fish fauna [10, 11]. However, the impact of each alien fish species should be
assessed singly [12]. So that investigation of modern diversity of alien fish species in the Syrdarya river is
scientifically interesting and important for efficient management of fish resources and protection of native
fish fauna.

Fishery selectively impacts on fish fauna by catching the biggest fishes which play important role in
food webs. This kind of human activity is prohibited in state wildlife reserves and so there is possible to
evaluate indirect human impacts as water pollution, soil erosion, and alien fish species to water biota. An
evaluation of diversity and relative abundance of alien fish species in the Kargaly State Wildlife San-
ctuary (KR) was the aim of our investigation.

Materials and Methods. KR located on the Syrdarya river southward of the Shiili town. Coordinates
of the cordon are 43°57°52.2” N, 66°48°52.5” E. The protection of flood-plain vegetation is the general
purpose of the KR. Protected site is typical for the plain segment of the Syrdarya river. The river bed is
bended and creates some floodplain lakes. Hydrological regimen of the site is completely regulated with
irrigation dams and is not purposed for any other aims.

Data were collected in summer time 2015-2017. Physical and chemical water characteristics were
assessed by the most common methods [13, 14]. Turbidity of the water was determined using a turbi-
ditymeter HI 93703 “Hanna Instruments”, salinity, temperature and pH — using joint device of the same
manufacturer HI 98129. The color of the water was determined visually, the odor was organoleptic. The
content of individual elements in water samples was determined by inductively coupled plasma mass
spectrometry (ICP-MS) in accordance with [15, 16].

Drag net 15 m length with 3 mm mesh size, gill nets 25 length and mesh sizes from 16 to 100 mm,
hook fishing tackles were used for fish catches. The precise quantitative evaluation of fishes cannot be
realized for any big lake or river [17], and so one site on the main stream and a site on the floodplain lake
were chosen for investigation of dynamics of fishes. The main criteria for the sites choice were the ability
to provide total fish catchment and presence of alien fish species in the first year of investigation.

The names for many common fish species were given according to the FishBase [18]. Local
subspecies, which taxonomical status has not been revised, were given under original names. Fishes
analysis was done according to the most common scheme by I.F.Pravdin [19]. Big fishes with total weight
about 1kg and more were investigated at the catchment site, smaller fishes were fixed in 4% formaldehyde
and then analyzed in the laboratory. The age of fish in the samples was determined from analysis of scales
and vertebrae [20, 21].

Some indexes of fish assemblages were used as: N — total number of fishes per 100 m?, S — number
of species (richness), D — Simpson’s index of diversity, E — Simpsons’s index of uniformity, H —
Shennon’s index, e — Pielou’s index of uniformity [22]. Indigenous and alien fish species were counted.
Binary logarithm was used for Shennon’s and Pielou’s indexes calculating.

Results and discussion. Volume of water in the Syrdarya river in the KR is regulated with irrigation
dams and depended on precipitation and cropland area. During the investigation period the least level of
water was observed in 2015 and the maximal in 2017. The data presented in the table 1 show significant
fluctuation of the main characteristics in different years. In the all investigated samples of water
concentrations of Fe, Cu, Cd and Pb did not exceed the maximal permissible concentration for fishery
water bodies.

Fish fauna of the KR were presented by native fish species as well as some alien. Indigenous fish
species here are pike Esox lucius Linnaeus, 1758; roach Rutilus rutilus (Linnaeus, 1758); Syrdarya dace
Squalius squaliusculus (Kessler, 1874); redeye Scardinius erythrophthalmus (Linnaeus, 1758); Aral
shemaya Alburus (Chalcalburnus) chalcoides aralensis (Berg, 1923); stripped bystryanka Alburnoides
taenatus (Kessler, 1872); asp Aspius aspius (Linnaeus, 1758); eastern bream Abramis brama orientalis
Berg, 1949; Aral white-eye Abramis sapa aralensis Tiapkin, 1939; sabrefish Pelecus cultratus (Linnaeus,
1758); goldfish Carassius gibelio (Bloch, 1782); carp Cyprinus carpio Linnaeus, 1758; perch Perca
fluviatilis Linnaeus, 1758 and sander (pike-perch) Sander lucioperca (Linnaeus, 1758).

— 16 ——
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Table 1 — General characteristics of water biotopes in 2015-2017

Water characteristics
Biotope Year Color Tempera- Turbidity, pH . Minera- Dissolved
ture, °C FTU listion, ppm oxygen, ppm
2015 clear brown 26.1-29.3 79-81 6.5-8.2 540-602 6.02-8.16
Main stream 2016 clear brown 293 94 6.7-8.0 598-602 6.58-7.14
2017 brown 26.1 101 6.9-7.1 540-543 No data
. 2015 green 25.1-29.0 9.12 6.5-7.2 563 6.70-8.03
Elf:d'plam 2016 blue green 24.3-29.0 12.61 7.0-7.2 691 721-7.72
2017 blue green 27.8-28.2 8.31 7.4-7.5 603 No data

Alien fish species are grass carp Ctenopharyngodon idella (Valenciennes, 1844), silver carp Hypo-
phthalmichthys molitrix (Valenciennes, 1844), false gudgeon Abbottina rivularis (Basilewsky, 1855),
topmouth gudgeon (pseudorasbora) Pseudorasbora parva (Temminck et Schlegel, 1846), sawbelly Hemi-
culter leucisculus (Basilewsky, 1855), ocellated bitterling Rhodeus ocellatus (Kner, 1866), mosquitofish
Gambusia holbrooki (Girard, 1859), Chinase medaka (or ricefish) Orizias sinensis Chen, Uwa et Chu,
1989; beautiful sleeper Micropercops cinctus (Dabry de Thiersant, 1872); Chinese goby Rhinogobius
cheni (Nichols, 1931); snakehead Channa argus (Cantor, 1842). All revealed fish species were presented
by adults as well as young fishes that indicated their satisfactory survival rate in the present conditions.

Table 2 — Indexes of young fish assemblages in the KR 2015-2017

2015 rox 2016 rox 2017 rox
Indexes Main Flood-plain Out of the Main Flood-plain Main Flood-plain
stream lake KR stream lake stream lake
Number of indigenous fishes:
Goldfish 0 0 19 1 2 2 8
Carp 0 0 0 3 0 0 0
Roach 30 1 14 21 15 30 12
Bystyanka 0 0 0 3 0 0
Sabrefish 0 0 0 0 0 0 3
Asp 2 1 0 19 11 4 0
Perch 0 0 0 3 0 0 0
Pike-perch 6 0 0 0 0 0 0
Number of alien fishes:
Abbottina 1 0 3 0 0 0 0
Pseudorasbora 0 1 2 0 4 26 15
Bitterling 0 0 11 0 0 1 1
Sawbelly 0 0 0 0 0 0 15
Silver carp 0 0 0 1 2 0 0
Medaka 0 0 1 0 0 10 11
Chinese goby 0 26 1 1 6 2 10
Beautiful sleeper 0 0 7 0 2 6 2
Indexes:

S, species 4 4 8 7 8 8 9
N, individuals 39 29 58 49 45 81 77
D 1.62 1.24 4.53 2.92 4.83 3.78 6.64
E 0.40 0.31 0.57 0.42 0.60 0.42 0.74
H (logy) 1.06 0.64 2.44 1.89 2.58 2.19 2.86
e (logy) 0.53 0.32 0.81 0.67 0.86 0.69 0.90
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Maximal age of investigated pseudorasbora was 3 years old, false gudgeon, ocellated bitterling and
mosquitofish - 2 years old, medaka, beautiful sleeper and goby — only 1 year old. It is less that is known
for these species form native range [23]. So that, we can suppose an effective control of lifespan of these
alien fish species doing by indigenous predatory fish species.

Spotted silver carp Aristichthys nobilis (Richardson, 1845), black amur Mylopharyngodon piceus
(Richardson, 1846), anabarillius Anabarilius polylepis (Regan, 1904) and three-lips Opsariichthys
uncirostris (Temminck et Schlegel, 1846) were known in the basin [2, 24], but were not revealed in
boundaries of the KR. Spotted silver carp and black amur are commercially valuable fish species, and
never been usual in the Kazakhstan part of the river [2]. For the Syrdarya river Anabarilius polylepis only
once had been mentioned by V.E.Karpov [24 — p.156]. Most probably naturalization of this species did
not happen. Unintentional introduction of three-lips in the Syrdarya watershed was the result of neglecting
introduction of grass carp and silver carp from water bodies of China [25, 26]. This fish species was
revealed in the all Kazakhstan segment of the river, but only by 1-2 specimens for every case [27].

Indexes of young fish assemblages in shallow places of the river and floodplain lake are presented in
the table 2. Young roaches and asps dominated in the shore zone of the river in relatively water-short
2015 and 2016, but in high-water 2017 there dominated alien pseudorasbora. Young fishes of indigenous
roach and alien Chinese goby dominated in the shallows of the flood-plain lake. Only alien fish species
dominated there in 2017 (figure).

1

0.8

0.6 -

0.4

0.2

main | flood-plaine out of main flood-plaine main | flood-plaine
stream lake the KR stream lake stream lake
2015 2016 2017
= indigenous B alien

Indigenous and alien fish ratio in 2015-2017

Adult indigenous fishes like roach, asp, sabrefish as well as their baby fishes each year dominated at
the depth from 1 and 5-10 m far away from the shore in spite of dominance of alien fishes in the shallow
waters. Only snakehead as alien fish species was able to live in the depth water. It was only one alien
piscivorous fish that inhabited waters in the KR. Snakeheads were observed in the floodplain lake every
year during the investigations. Examination of the feeding revealed prevalence of the indigenous fish
species like roach, goldfish and carp. In contrast with indigenous piscivorous fishes, snakehead prefers
hunting close to shoreline and willingly eats died fishes. This particularity allows selective angling of
snakehead using bits of fishes for lure. 18 fishes were caught using this lure and 16 from them were
snakeheads, 2 indigenous piscivorous fishes like pike-perch and pike were caught too.

— 18 ——
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Table 3 — Adaptive abilities of alien fish species in the Syrdarya river

) ) ) Maximal temperature, °C Maximal turbidity, FTU | Absence of water plants
Fish species Biotopes - - -
juv. adult juv. adult juv. adult

Grass carp LC 28 28 9.12 81 I 0
Silver carp RLC 28 32 9.12 9.12 1 S
Bitterling RLTC 32 32 101 101 S S
Pseudorasbora LTC 34 34 101 101 S S
Abbottina LTC 34 34 81 81 S S
Mosquito fish LC 34 34 81 81 0 0
Ricefish LC 34 34 81 101 0 0
Beautiful sleeper LTC 34 34 81 101 0 S
Snakehead RLC 32 32 12.61 81 0 I
Chinese goby RLC 34 34 101 101 S S

Note. Fishes: juv. - baby fishes, adult - adult fishes. Biotopes: L - lentic, R - main stream, T - tributaries and branches,
C - canals. Occurence: U - usual, S -seldom; I - infrequent; 0 - did not revealed.

Some environmental conditions were investigated to better comprehension particularities of fish
distribution in the river and adaptive abilities of alien fish species (table 3).

Presented data show that many of alien fish species are able to bear rather hot water from 28 to 34 °C
and have tendency to inhabit lentic biotopes where living conditions are too hot for indigenous fish
species. If water temperature fall down (in night time or flowage growing), indigenous piscivorous fishes,
mostly asp, can effectively regulate the number of alien fishes at sites without aquatic plants and tree
roots.

Interaction between alien and native fish fauna as well as cumulative impact of all stressors on the
native fauna was weakly known until recently [9]. The obtained data allow clarify the cause of the sharp
increase of number of alien fish species in the most water full year. High level of river during spring time
creates wide spawning area for many of indigenous and alien fish species. Then water decrease leads to
isolation many small water bodies in the high-water bed. Increase of temperature of water up to 28-32 °C
results in elimination of indigenous fishes and gives advantages alien fishes like pseudorasbora, ricefish
and goby fish. Subsequent scenario depends on flow volume:

1) Prolonged low level of water will lead to the fishes die (usually birds have time to eat up all the
fishes) as that happened in 2015 and 2016, or

2) Repeated increase of water level and submergence of the small water bodies will give the alien
fish species a chance to fully realize their ability to multiple spawning as that happened in 2017.

Indigenous alien fishes as asp and pike-perch can do an effective control of the number of alien fish
species in uncovered and slightly covered by water plants sites, but their avoid thickly grassed shallow
places.

Conclusions:

1. Fluctuating level of water in the Syrdarya river during summer season benefits alien fishes to
spawn in flooded shallows.

2. Native piscivorous fish species are able doing an effective control of alien non-commercial fish
species in uncovered sites of the main stream and lake.

Obtained data confirm heterogeneity and landscape-level impacts of non-native aquatic species that
obliged society and scientists to scrutinize interaction between indigenous and alien fish species in the
local scale for the further integration obtained knowledge for whole basin [28].
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AnHortamms. Coippapust e3eHi - Opranblk A3usiiarsl €H MaHbI3IbI 03eHAepaiH 0ipi. XX FachIpbIH COHFBI LIMPETiHAe CY
pecypcTapblH THIMCI3 TNaiianaHy HOTHXKECIHAE Kypleli SKOJOTHsIBIK JarnapbicTap Oosibl. Kasakcran PeciyOnmkachbHbIH
YkiMeTi 0CBl allMaKTaFbl KOJOTHUIBIK JKaFdalIap sl dKaKcapTyFa OaFbITTalIFaH Mapajap YieiMaacTeipaabl. CykoliMa sKaFIaibl-
HBIH KOpCeTKimTepiHiH Oipi Oerme O6anbIK TypiepiHiH kemTiri 6omsim Tadbutaabl. Conapikranga 2015-2017 xeuinaper Kapramst
MEMJIEKETTIK TaOWFU KOPBHIK ayMarblHIaFbl Oerne OalbIK TYpJIEpiHIH Kas3ipri alyaHTYpIIUIriHe jkoHe AMHAMHKACBHIHA, OaJbIK
KaybIMIACTBIK KypaMbIHa OaJblK ayiayibl OOJIBIPMayIbIH 9Cepi Typaibl 3epTTeyep JKYprizinai. Bysl KOpbIK ©3¢HHIH Ka3bIK
aFbIHBIHBIH CCTMEHTIH/IC OpHaacKaH. TipIIiTiK eTy OpTachIHBIH HETi3Ti €Ki Typi 3epTTelIi: 63¢H JKoHe aFbIHIbI o3¢Haep. Cy Ky-
PaMBIH JK0HE OAJIBIKTBI 3EPTTCYAIH AICTYPIi oaicTepi nmainananbuiabl. Keii6ip aysip metanmap (Fe, Cu, Cd, Pb) xoHe Temnepa-
Typa, JacTtaHy, MUHepanaany, pH, epirinrex orreri 3eprresni. Ocbl napameTpiepIiH eneyli aybITKybl CyIblH IIBIFAPbLTy PEXH-
MiHe koHe UXTHO(hayHaHbIH aTyaHTYPJIUTIK KYPhUIBIMBIH aHbIKTayFa OaitnanbicTel. MyHa Oapibirsl 14 sxepriikri xoune 11 Ger-
ne OanbIK Typiiepi keszmecti. berme Oambik Typiepi ak amyp Ctenopharyngodon idella, ax nenmanmait Hypophthalmichthys
molitrix, &alFaH TeHre - O0anbIK Abbottina rivularis, amyp mabarsl Pseudorasbora parva, kypasikypcak Hemiculter leucisculus,
TeHO11 kekipe Rhodeus ocellatus, ram0Oy3uss Gambusia holbrooki, menaxa Orizias sinensis; aneorpuc Micropercops cinctus; 0y-
3aybac OainbIK Rhinogobius cheni xoHe xbu1an6ac - 6ansikrapsl Channa argus xe3necti. bapiblk mradakrap skoHe epecek Oerie
OaJbIK TYPJIEpi KOPCETIIreH, OYJT OJIap IbIH TIPIILTK eTyiHe KOJAMIbI KaFqaiaapabiH 0ap eKeHiH KopceTe li. DKOJIOTUsUIIBIK Iiac-
THUHKaaa OanbIKTBIH Oipkenki OeiiHOeyi aHbIKTanasl. Typiaep MeH ocoOTap CaHBIHBIH ©3reprillTiri TMAPOJIOTHSUIBIK PEKUMIE
OaillaHpICTHI. AIIBIK CyKOMManap/a »XeprilikTi )KbIPTKBIII OanbIK Typiepi 6erae 6aibIK TYpiIepiHiH CaHbIH THIMJI MaiIataHyFa
MyMKiHIik 6epeni. CyablH TYpaKChI3 pexuMi 6erae OablK TypiiepiHe Koaiibl 60IbI TabbUIa bl

Tyiiin ce3nep: Oanbik, dayHa, xxeprimikri, Oerne, Coipaapus, Kapraiasl MeMIIeKeTTiK TaOUFU KOPBIK, aOMOTU-KaJBIK (akx-
TOP.
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YYXKEPOJHBIE BHU/IbI PbIb B KAPATAJINHCKOM 3AKA3HUKE
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AnnoTtanus. CeIpaapes SBISAETCS OAHOW M3 BaKHEWIHX pek LleHTpanmpHOH Asmu. B pesyipraTe HEpalMOHAIBHOTO HC-
MONTB30BaHMSI BOJHBIX PECYPCOB B IOCIEOHEH YETBEPTH JBAJAIATOTO BEKA 3J€Ch MPOM3OLIET OCTPHIH SKOIOTHUECKUH KpPHU3HC.
IMpaBurenscTBo PecryOnmku Kazaxcran npeanprHuMaeT Mephl, HalpaBJIeHHBIE HAa CMATYEHHUE SKOJIOTHIECKOH CUTYyaIlH B 3TOM
peruone. OOmiMe 9yKEPOIHBIX BHIOB PHIO SIBISETCS OJHAM M3 WHIUKATOPOB COCTOSHUS BomoeMoB. B 2015-2017 romax Obuio
MPOBE/ICHO M3YyUeHNE COBPEMEHHOT0 pa3HO00pasust U AMHAMUKH 1y>KEPOJHBIX BUIOB Ha TeppuTopuu KaparaiuHckoro rocynap-
CTBEHHOT'O INPHUPOJHOrO 3aKa3HUKa, YTO MO3BOJSET M30eXaTh BIMSHHS IPOMBICIA Ha COOOIIECTBO PBHIO. DTOT 3aKa3HHMK pac-
TIOJIOKEH HAa CETMEHTE PAaBHUHHOIO TEUECHUsI PEKU. BBUTH M3yueHbl JBa OCHOBHBIX TUIIAa MECTOOOMTAHUH — MPOTOUYHAS CTAapUIa U
coOcTBEHHO peka. [IpuMeHsTHCh TPaIUIIMOHHBIE METOJUKN H3yUeHUs BOJBI M PbIO. BbIM H3ydeHbl TeMIeparypa, MyTHOCTb, MH-
Hepanm3aiys, pH, comepxaHne pacTBOPEHHOTO KUCIOPOJa M HEKOTOPBIX TshKeIbIX MeTaiuioB (Fe, Cu, Cd, Pb). CymiecTBeHHBIC
KoJIeOaH!sI JaHHBIX MapaMeTPOB 3aBHCAT OT PEKHMa MPOITyCKOB BOJBI M OMPENEISIOT CTPYKTYPY pasHOOOpas3ust HXTHO(AYHBI.
Bcero 3neck 6u10 06HapyxeHO 14 abopureHHsIx U 11 gyxepoaHbIX BUAOB peI6. UyKepoaHble BUIBI IIPEICTaBICHB! OSIIBIM aMy-
pom Ctenopharyngodon idella, 6ensim TonctonooukoMm Hypophthalmichthys molitrix, ab6ortunoit Abbottina rivularis, niceBno-
pacbopoii Pseudorasbora parva, Boctpobpromikoit Hemiculter leucisculus, rnazdateiM ropuakoM Rhodeus ocellatus, ramOy3ueii
Gambusia holbrooki, menaxoii Orizias sinensis; 3neoTpucom Micropercops cinctus; 0b1dkoM Rhinogobius cheni u 3Meero0BOM
Channa argus. Bce dyxepojiHble BUIbI IPEACTaBICHBI MOJOIBIO M B3POCIBIMH OCOOSMH, YTO YKAa3bIBAa€T Ha ONarompusiTHbIE
YCIIOBHSA UX CyLIeCTBOBaHHsA. HepaBHOMEPHOCTh pacnpeeneH s PbIO ONPEAENeTCsl UX SKOJIOTMYECKOM MIacTHYHOCThI0. M3Men-
YUBOCTH YHCJIa BUIOB U 0COOEH 3aBUCHT OT THIPOJIOTHYECKOTO pekuMa. AOOPHTEHHBIE XUIIHBIC BUIBI PHIO d()(PEKTHBHO KOH-
TPOJHPYIOT YUCICHHOCTD Ty>KEPOAHBIX Ha OTKPBITHIX Y4acTKaX BoJoeMoB. HecTaOnUIbHBIA pexXnM IOITyCKOB BOJIBI OIaromnpusT-
CTBYET 4y K€POJHEIM BHIaM PEIO.

KnioueBble ciioBa: prIObl, (hayHa, aOOpUreHHBIH, dykepoaHbiid, Cripaapbs, Kaparanuuckuil rocytapcTBEHHBIH MpUpO-
HBII 3aKa3HUK, A0MOTHYECKHE (aKTOPBI.
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INFLUENCE OF BIOCIDES ON GROWTH AND DEVELOPMENT
OF CORROSIVE-DANGEROUS MICROFLORA

Abstract. The problem of protection of buildings and constructions from aggressive chemical and biological
impacts of the environment becomes very urgent now. Microbiological corrosion is the important factor influencing
reliability and durability of steel concrete designs. In this connection, the problem of protecting building construc-
tions and structures from aggressive biological influences is of great urgency. The aim of the research was to study
the effect of biocides based on copolymers and copper sulfate on the development of corrosive microorganisms. It
has been established that copper sulfate possessed the least effective inhibitory effect on thione and sulfate-reducing
bacteria (SRB). When it was added, the growth of the investigated bacteria was suppressed at a concentration of 1%.
Copolymers with different mole composition were more active. Their effect on the inhibition of thiobacteria and
SRB occurred at concentrations of 0.1-0.5%. The most sensitive to their effects were 7. ferrooxidans and SRB. On
heterotrophic bacteria and fungi, the compounds tested had a bactericidal effect only at a concentration of 1%.
Copper sulfate was more effective with respect to micromycetes and yeast, while inhibition of their growth occurred
at concentrations of 1% and 0.5%, respectively.

Keywords: biocorrosion, corrosive-dangerous microorganisms, thione and sulfate-reducing bacteria, hetero-
trophic microorganisms, biocides.

Introduction. Biological corrosion are the processes of damage to metals, metal structures and other
building materials caused by the products of vital activity of living organisms that settle on the surface of
building structures. Significant role in biocorrosion is played by such microscopic organisms as bacteria
and microscopic fungi, for the development and reproduction of which under certain conditions of
operation of buildings and structures a favorable environment is created [1].

Information on the role of the microbiological factor in the corrosion of metals and other materials is
accumulated every year, generalized, and losses are calculated for the economy. Numerous species of
microbial corrosion testifies to the unusually wide spread of this phenomenon in various spheres of human
activity [2-5]. The activity of microorganisms, according to several authors, can be caused by 50 to 80%
of corrosion damage [6-9].

Microbiological corrosion can proceed independently and accompany electrochemical, soil,
atmospheric and other types of corrosion of metals. The action of microorganisms on metals can occur
differently. First of all, corrosive metabolites of microorganisms can cause corrosion: mineral and organic
acids and bases, enzymes and others. They create a corrosive medium in which corrosion occurs in the
presence of water according to the usual laws of electrochemistry. Colonies of microorganisms can create
on the surface of metals growths and films of mycelium or mucus, under which ulcerative (pitting)
corrosion can develop [10-13].

The problem of protecting building constructions, buildings and structures from aggressive chemical
and biological influences of the environment is of great importance. In public buildings and structures, in
particular in subways, in areas with high humidity and certain climatic conditions, microbiological
corrosion becomes an important factor affecting the reliability and durability of structures made of metal,
concrete and reinforced concrete.
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To protect reinforced concrete structures from biological corrosion, an effective and basic method is
surface treatment with bactericidal agents. These include synthetic biocides, as well as substances
containing metal ions that penetrate into the cells inhibit respiratory chain enzymes and disrupt oxidative
phosphorylation processes, resulting in the cell killing. In addition, with their action, cytoplasmic proteins
can be coagulated [14-16].

The purpose of this work is to study the effect of biocides based on copolymers and copper sulfate on
the development of corrosive-dangerous microorganisms.

Materials and methods. The bactericidal properties of copper sulfate and N, N-dimethyl-N,
N-diallyl ammonium chloride copolymers (DMDAAC) with N, N-dimethylacrylamide (DMAA) with
respect to thiobacteria and SRB, as well as heterotrophic microorganisms have been studied. Copolymers
were synthesized and provided by Doctor of Chemistry, associate professor of JSC “Kazakh-British
Technical University” K.Zh. Abdiyev.

For cultivation of Thiobacillusthioparus bacteria, the Bayerink’s medium were used, Thiobacillus-
thiooxidans — Waxman’s medium, Thiobacillusferrooxidans — medium 9K, Thiobacillusdenitrificans —
Baalsrud’s medium. Sulfate-reducing bacteria (SRB) were grown on Postgate's medium [17]. To study the
effect of biocides on the development of these bacteria, they were cultured on appropriate selective media
into which the biocides investigated were added in various concentrations: 0.01-1.0%. Their impact was
assessed by the presence or absence of growth of microorganisms.

The effect of biocides on the growth of heterotrophic bacteria, fungi and yeast was verified by
diffusion into agar from wells on solid nutrient media (nutrient agar, potato-dextrose agar and glucose-
peptone agar) at concentrations of 0.01-1%. Their effect was judged by the zones of suppression of the
growth of these microorganisms.

Research results and discussion. Thionic and sulfate-reducing bacteria, as well as heterotrophic
microorganisms, were isolated from the damaged sites of reinforced concrete structures. The bactericidal
properties of copper sulfate and N, N-dimethyl-N, N-diallyl ammonium chloride copolymers (DMDAAC)
with N, N-dimethylacrylamide (DMAA) with respect to isolated microflora. Copolymers with different
mole composition were used:

1) DMDAAC :DMAA —95:5 (B1)

2) DMDAAC :DMAA —80:20 (B2)

3) DMDAAC :DMAA - 75:25 (B3).

The results of the study showed that the development of Thiobacillusthiooxidans bacteria was noted
at concentrations of synthetic biocides and copper sulfate 0.01-0.5%, higher concentration of 1% inhibited
the growth of these bacteria (Table 1).

Table 1 — Influence of the biocides under study on bacterial growth T. thiooxidans

o Concentration of biocides, %

Biocides
0,01 0,05 0,1 0,5 1,0

Bl + + + + -
B2 + + + + -
B3 + + + + -
CuSO, + + + + -

Note. «+» - marked growth, «—» - growth is absent.

The development of 7. ferrooxidans was inhibited even at lower concentrations of the test com-
pounds. Thus, under the influence of copolymers B1, B2 and B3, their growth was not observed at con-
centration of 0.1% (Table 2). When biocide B3 was used at concentration of 0.05%, a slight growth of
these bacteria was noted. Less effective was copper sulfate, which inhibited their growth at concentration
of 1%.

For bacteria T. thioparus and T. denitrificans, inhibition of growth occurred at concentration of
synthetic compounds of 0.5%. CuSO, suppressed the growth of these bacteria at concentration of 1%
(Table 3, 4).
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Table 2 — Influence of the biocides under study on bacterial growth 7. ferrooxidans

Biocides Concentration of biocides, %
0,01 0,05 0,1 0,5 1,0
Bl + + _ _ _
B2 + + _ _ _
B3 + + - - -
CuSO, + + + + -
Note. «+» - marked growth, «—» - growth is absent.
Table 3 — Influence of biocides under study on bacterial growth T. thioparus
Biocides Concentration of biocides, %
0,01 0,05 0,1 0,5 1,0
B1 + + - _
B2 + + + — -
B3 + + + - _
CuSO, + + + + -
Note. «+» - marked growth, «—» - growth is absent.
Table 4 — Influence of biocides under study on bacterial growth 7. denitrificans
Biocides Concentration of biocides, %
0,01 0,05 0,1 0,5 1,0
B1 + + - _
B2 + + + _ —
B3 + + + - _
CuSO, + + + + -
Note. «+» - marked growth, «—» - growth is absent.

SRB reacted to the addition of copolymers of DMDAAC and DMAA starting at concentration of
0.1%. Copper sulfate inhibited the growth of bacteria, starting at concentration of 0.5% (Table 5).

Table 5 — Effect of biocides under study on the growth of sulfate-reducing bacteria

o Concentration of biocides, %

Biocides
0,01 0,05 0,1 0,5 1,0

Bl + + - - -
B2 + + - - -
B3 + + - - -
CuSO, + + + - -

Note. «+» - marked growth, «—» - growth is absent.

The study of the effect of biocides on the heterotrophic microflora showed that at concentration of
0.01-0.5% they did not exert an inhibitory effect on bacteria and fungi. Their effect on the growth of

microorganisms occurred at concentration of 1% (Table 6, 7).

—— 4 ——
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Table 6 — Influence of biocides under study on the growth of heterotrophic bacteria

Culture Zones of growth suppression under the action of biocides, mm
B1 B2 B3 CuSO,
A2-1 14,7+0,6 14,3+0,6 - 12,7+0,6
A2-2 14,3+0,6 14,7+0,6 - 14,3+0,6
A2-4 15,3%1,5 15,3%0,6 - 15,342,1
A2-6 14,0£1,0 15,741,2 - 16,0+1,0
AS5-1 13,7+0,6 16,0+0,6 11,040 14,3+0,6
A5-2 16,0+5,2 17,040 11,040 73+1,2
A5-3 13,7+0,6 17,0+0 11,3+0,6 15,3+0,6
G2-1 15,0+0 16,3+0,6 12,3+0,6 17,3+0,6
G2-2 14,7+0,6 16,7+0,6 13,3+1,5 18,0+1,0
G2-3 7,740,6 17,0+1,0 11,340,6 16,7+0,6
G2-6 14,740,6 15,7+0,6 - 16,0+1,0
G2-7 15,3+1,5 14,7+0,6 - 14,0+£1,0
G5-1 13,7+0,6 15,7+0,6 11,040 17,7+0,6
G5-2 13,7+0,6 14,3+0,6 - 13,3412
Note. Significance level p<0,05.

It can be seen from the table that under the influence of biocide B1, the areas of inhibition of
bacterial growth were 7.7-16.0 mm. The G2-3 culture was less sensitive to this compound. Biocide B2
also affected all the bacterial cultures under study, while the clarification zones were 14.3-17.0 mm. B3
was less effective among synthetic biocides, using which growth inhibition zones were observed only in
seven cultures and amounted to 11.0-13.3 mm.

All investigated bacteria reacted on CuSO,. The largest zone of enlightenment was noted in the G2-2
culture, which was 18 mm. The culture A5-2 was less sensitive to the action of copper sulfate (7.3 mm).

Virtually the same effect studied biocides had on funfi. Under the influence of biocides B1 and B2,
the areas of suppression of fungal growth were 14.3-18.3 mm. The culture Penicilliumchrysogenum
17GM was the most sensitive to these compounds. The growth of this culture was also suppressed by
biocide B3, whereas it did not exert a depressing effect on other cultures of fungi. The culture Aspergillus
sp. 1GM was resistant to the influence of copolymers.

Table 7 — Influence of biocides under investigation on the growth of mycelial fungi

Culture Zones of growth suppression under the action of biocides, mm
Bl B2 B3 CuSOq4

1GM - - - 21,3412
2GM 14,3406 15,742,1 - 22,740,6
SGM 15,0+0,1 15,3£2,5 - 15,0+1,7
10GM 14,642,1 14,7412 - 16,3%1,5
11GM 14,3+0,6 16,1+1,5 - 14,5+0,6
14GM 15,742,1 16,4+0,6 - 27,0+1,7
17GM 18,342,5 17,6+1,2 8,3£1,5 26,742,9

Note. Significance level p<0,05.

1% solution of copper sulfate suppressed the growth of all fungi studied. The largest enlightenment
zones were recorded for 14GM and 17GM cultures, which were 27 mm and 26.7 mm, respectively. The
strains 11GM, 8GM and 10GM were less sensitive to the action of copper sulfate.
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Yeasts were more sensitive to the action of the test compounds. Thus, the biocides B1 and B2 had a
depressing effect on them already at a concentration of 0.1% (Table 8). With increasing concentration the
zone of bleaching on solid nutrient media increased. The culture Exophiala sp. 6gA was more stable.

Table 8 — Effect of biocides under study on yeast growth

L Concentration Zones of growth suppression, mm
Biocides o, ’
1gA SgA 6gA
0,1 11,3+0,6 10,7+0,6 -
Bl 0,5 15,3+1,5 15,7+1,2 11,7+1,5
1,0 16,00 16,0£1,0 13,3+0,6
0,1 13,30,6 11,7+0,6 10,7+1,2
B2 0,5 15,340,6 12,342,1 11,0+1,0
1,0 16,7+0,6 17,342,1 14,0+3,5
0,1 - - -
B3 0,5 - - -
1,0 - - -
0,1 - - -
CuSO, 0,5 8,3£1,2 10,7+2,5 -
1,0 31,7+1,5 23,042,6 19,7+1,5
Note. Significance level p<0,05.

Copolymer B3 did not suppress the development of the yeast cultures studied. Copper sulfate began
to affect the growth of yeast 1gA and 5gA at a concentration of 0.5%. An increase in the concentration of
up to 1% led to a significant increase in the bleaching zones. The strain Erythrobasidium clade sp. 1gA
was more sensitive.

Conclusions. Thus, the conducted studies showed that copper sulfate possessed the lowest bacte-
ricidal action with respect to thionic and sulfate-reducing bacteria. When it was added, the growth of the
studied bacteria was suppressed at a concentration of 1%, and only for SRB, their development was not
observed at a lower concentration of 0.5%. The copolymers of N, N-dimethyl-N, N-diallyl ammonium
chloride (DMDAAC) and N, N-dimethylacrylamide (DMAA) with different mole composition exhibited
a more active effect. Their effect on the inhibition of thionic and sulfate-reducing bacteria occurred at
concentrations of 0.1-0.5%. T. ferrooxidans and SRB were the most sensitive to their effects.

On heterotrophic bacteria and fungi, the compounds tested had a bactericidal effect only at a
concentration of 1%. Biocides B1 and B2 had approximately the same activity, while copolymer B3 sup-
pressed the growth of only 7 bacterial cultures and 1 fungus culture. Copolymers B1 and B2 inhibited the
development of yeast starting at a concentration of 0.1%. Biocide B3 did not exert a suppressive effect on
all yeasts. Copper sulfate was more effective with respect to fungi and yeast, while inhibition of their
growth occurred at concentrations of 1% and 0.5%, respectively.

Source of research funding. Ministry of Education and Science of the Republic of Kazakhstan
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KOPPO3UAJIBIK-KAYIITI MUKPO®JIOPAHBIH
OCIII-OHYI MEH JAMYBIHA BUOIIMATEPAIH 9CEPI

Annoranust. Ka3ipri Tana FumMaparTap MEH KYPbUIBICTap bl KOpIIaFaH OPTaHbIH arpecCUBTI XUMUSUTBIK KOHE
OMOJIOTHSIIBIK 9CEPIHEH KOpFay Maceleci oTe ©3eKTi 0okl Keleni. MUKpOOHONOTHSIIBIK KOPPO3Hs TeMipOeToH
KOHCTPYKIUMSUIAPBIHBIH CEHIMJIUIIIT MEH y3aK Mep3iMAUIIriHe BIKIAJl €TeTiH MaHbI3Abl (hakTop 00BN TaObLIAbI.
OcbIFal 0aiiylaHbICTBI, KYPBUIBICTAP KOHCTPYKLMUSCHI MEH FUMapaTTap/ bl arpecCHBTI OHOJIOTHSUIBIK SCEpACH KOpFay
Mocelieci Te ©3eKTi. 3epTTeyaiH MaKCaThl KOPPO3USIBIK-KAYIlTI MUKPOOPTaHU3MACPIiH AaMyblHA COMOJIMMEpIICD
MEH MbIC CyJb(aTTapbIHbIH HEri3iHIer1 OHOLMATEPIIH dCcepiH 3epTTey 00l TadbLIa bl. MBIC Cynb(aThl THOH/IBI
KoHe cynbdarpenyuupieyii Oakrepusiapasl (CPB) azaiityra Kapchl eH a3 THIMII MHTMOUTODJIBIK OpPEKETKE He
SKEHJIIr aHBIKTAIABL. 1% KOHIICHTpAIMs KOCBUIFaH Ke3/e 3ePTTEIreH OaKTepUsUIapIbIH OCyi Oasynaabl. OpTypii
MOJISIPJIBIK, KypaMIbl COMOJMMEpJIEp aHarypibiM OenceHninik kepcerti. Onapapiy CPB jkoHe THOHIBI OakTepwsi-
napjsl Oasynaty acepi 0,1-0,5% koHIEHTpausChiHaa OpbiH amabl. OnapabiH ocepine eH cesimran 1. ferrooxidans
xoHe CPB Gonppl. ['ereporpodThl OakTepusuiap MeH JKIMIIYMaKThl CaHbIPAYKYJIaKTap/ia ChIHAIFaH KOCBUIBICTAP TEK
1% xoHIeHTpanusaa OAKTEPUITUATIK dcepre ue 00ibl. MbIC Cynb(aThl MUKPOMHUIIETTEP MEH alllbITKbUIAPFa KaThIC-
TBI THIMI1 OOJIFaHBIMEH, OJIApABbIH 6CcyiHiH Oasynaysl Tuicinme 1% >xoHe 0,5% KOHIEHTpalus Ke3iHae OanKanpl.

Tyiiin ce3aep: OMOKOPPO3HsI, KOPPOIUSUIBIK-KAYINTI MUKPOOPTaHU3M/IEP, THOHIBI J)KOHE CYJIb(aTperynupiey-
111 6akTepusiap, rerepoTpoPThl MUKPOOPTaHU3MIEP, OHoLUATED.
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PI'TI «MuaCcTHTYT MUKpOOHONoruu u Bupycoiorun» KH MOH PK, Anmvatsl, Kazaxcran

BJIMAAHUE BUOILINJ10OB HA POCT
M PA3BUTHUE KOPPO3MOHHO-ONMACHOM MUKPO®JIOPHI

Annotanus. [IpoGnema 3ammTel 371aHUH U COOPY)KEHHH OT arpecCHUBHBIX XMMHUYECKHX M OMOJOTHYECKUX
BO3/ICICTBUI OKpy»Karollel cpenbl B HAcTOsIIEe BpeMs CTAaHOBUTCS BEChbMa aKTyaJdbHOW. MuKpoOHoioruueckas
KOppO3Usl SIBJISICTCS BaXXHBIM (DaKTOPOM, BIMSIOIIMM Ha HaJeKHOCTb M JIOJTOBEYHOCThH JKENIE300€TOHHBIX KOH-
CTpYKLHMHA. B cBs3M ¢ 3TUM OOMBIIYIO aKTYaJIbHOCTD MPEACTABISAET MIPpobIeMa 3alUThl CTPOUTEIBHBIX KOHCTPYKIIUH
WU COOPY)KECHHH OT arpecCHBHBIX OHMOJIOTMUECKHX BO3IcHCTBHMA. llenbio mcciaenoBaHui OBLIIO M3YUYCHHE BIIHSTHHS
O6MonMIOB HAa OCHOBE COIOJIMMEPOB M MEJHOTO KyIOpoca Ha Pa3BHTHE KOPPO3HOHHO-OMACHBIX MHUKPOOPIaHM3MOB.
VYcraHoBI€HO, 4TO HauMeHee 3P (EeKTHBHBIM MHIHOUPYIOIUM ASHCTBHEM II0 OTHOIICHUIO K THOHOBBIM U cyib(a-
TpenyuupytomuM 6axreprsiM (CPB) o6magan menusit kymopoc. [Tpu ero mo6aBieHnN poCT UCCIIEAYEMBIX OaKTepHid
MOJABIUICS TpH KoHUeHTpanuu 1%. Bonee akThBHOE NEHCTBHME MPOSIBISUIM COMOJMMEPBI C Pa3HBIM MOJbHBIM
cocTaBoM. Mx Bo3neicTBHE 10 MHrMOMPOBaHHIO THOHOBBIX Oaktepuil 1 CPB mpoucxonuno mpu KOHIEHTpauusix
0,1-0,5%. CaMbIMu 4YyBCTBHUTENBHBIMH K HMX Bo3aeictButo Obuin 1. ferrooxidans m CPB. Ha rereporpodmbie
OakTepuy M MHIETHaJIbHbIE I'PUOBI HCCIIEyeMble COSIMHEHMs] OKa3blBaIN OaKTEPUIMIHOE JEHCTBHE TOJBKO IPH
KoHUeHTpauuu 1%. Mennsiit Kyrnopoc 6611 60siee 3¢pheKTHBEH MO OTHOLIEHHIO K MUKPOMHIIETAM H JIPO3OKaM, MpH
5TOM MHrHOMpPOBaHKE X POCTA MPOUCXOIMIIO TP KOHLEHTparuax 1% u 0,5% cooTBeTCTBEHHO.

KiroueBble cioBa: OMOKOPPO3Hs, KOPPO3NOHHO-OIACHBIE MHUKPOOPTaHU3MBI, THOHOBBIE U CyIb(aTpeayLy-
pyrome OakTepun, TeTepoTPO(HBIE MUKPOOPTaHIU3MBI, OHOIIUIEI.
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APPROBATION OF ACCELERATED BIOTECHNOLOGICAL
PRODUCTION OF ELITE SEED POTATOES FOR ENSURING SEED
INDUSTRY IN THE REPUBLIC OF KAZAKHSTAN

Abstract. Production of healthy seed mini-tubers is the basis for obtaining high-quality potato seed material.
The technology of pilot production of elite seed potatoes on a small scale has been developed and tested (appro-
bated) in order to accelerate the production of domestic potato seed material. The prospects of this technology
application are shown with use/availability of modern greenhouse complexes at the first stages of the technological
process of “super-superelite” category of minituber material production. Virus free plants-regenerants of domestic
high-yielding “Aksor” cultivar were obtained from a small number of tubers and propagated with the use of micro-
graftage method. Minitubers for the production of super-superelite seed material were obtained from the regenerant
plants under conditions of closed (isolated) soil/ground in the first year. In the second year of the project superelite
potato seeds were obtained from super-superelite minituber material under field conditions and were transferred to
the elite seed-growing farms for further production of seeds of “elite” category in the third year of the project imple-
mentation.

Features of this technology consist in a continuous process of obtaining healthy test-tube plants (in vitro) and
minitubers within 3 years. Conducting regular excavation of tuber material during the cultivation of plants in the
greenhouse leads to an increase in the amount of minitubers harvest from one generation, as well as to cyclical pro-
duction of super-superelite material 2 times a year. Results are the following: reduction of the period of elite seeds
production to 3 years, a low demand for production areas, a slowdown in the norms of seed material consumption
and a high coefficient of its reproduction.

Key words: potato, in vitro cultures, virus free plants-regenerants, microclonal propagation, potato original
seeds, minitubers, potato elite seed material.

Potatoes are the most important food, technical and fodder crops. In addition, being the most im-
portant and significant vegetable source of food energy, vitamins, minerals and antioxidants among forbs
(non-grain plants) in the world, potato considered as a unique product for healthy nutrition. Potato tubers
contain on the average 76-78% of water, 17-19% of starch, 1-2% of proteins, and about 1% of minerals
and vitamins [1]. In Kazakhstan, the priority direction of potato use is its production to ensure food
security of the current and future generations of the country. Potato production in the country by
profitability is one of the most promising branches of agriculture (from 50% to 300%) over the past few
years [2].

Nowadays, the issue of producing high-quality seed material remains one of the most acute in this
industry for a number of reasons. Firstly, not all regions of the republic own seed-growing farms for the
production of original and elite seed potato material, and those that are - do not cover all the needs of
potato growing farms with high-quality seeds of local cultivars. Secondly, most of the territory of our
country is not suitable for potato cultivation due to difficult climatic conditions [3]. At present, more than
190 thousand hectares of land resources in the territory of Kazakhstan are occupied for potato production,




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

and the main regions in which the largest gross harvest of potatoes are recorded are Almaty, South
Kazakhstan, Pavlodar, Zhambyl and North-Kazakhstan regions [4]. With the annual domestic production
of potatoes, oriented only to the domestic market, consumers' needs are covered by only 50-60%, while
the rest of the market is occupied by imported potatoes of very different quality from Russia, Kyrgyzstan,
China and Pakistan [5,6]. The lack of a high-quality initial planting material of domestic potato varieties
in the country makes it necessary to import potato seeds of foreign selection cultivars that are not adapted
to local climatic conditions, quickly lose their qualitative characteristics, become susceptible to diseases,
thereby reducing its yields and further reproduction becomes impractical [7] . Thus, in order to increase
the efficiency of potato growing in the republic, it is necessary to organize a high-tech and cost-effective
system of virus-free potato seed production.

The existing scheme for the production of "superelite" and "elite" categories seed potatoes by the
traditional way requires from 4 to 6 years, and seed potatoes grown in the field are exposed to a high risk
of infection with viral and bacterial diseases, which to a considerable extent reduces its quality and terms
of use in further reproductions.

The risk of minituberous material contamination significantly reduces due to its cultivation in the
greenhouse complex, and elite seed potato material production reduces as well by one year with use of the
new scheme of accelerated production of healthy elite seed material on a biotechnological basis.

The accelerated scheme of healthy elite seed material obtainment was developed at the laboratory of
Plant Bioengineering and concludes the following: virus free regenerant-plants and minitubers of
domestic high-yielding potato cultivar will be obtained from a small number of tubers and propagated in
the first year of the project, followed by production of minitubers, super-superelite and superelite seed
material under closed and open soil conditions in the second year, and production of elite potato seeds
from superelite tuberous material on fields on third year. Elite potato seeds then will be transferred to the
elite seed-growing farms for further potato production.

Pilot biotechnological production of virus-free elite seed potato products of domestic varieties on the
basis of cultivation technology developed in the laboratory allowed to evaluate experimentally the pro-
fitability of this technology, to reveal the weak and strong aspects of this scheme of seed production, and
also to evaluate the prospects of such an approach for solving the problem of providing potato growing
and peasant farms with elite seed material of potatoes of domestic cultivars.

Clone selection of the initial potato tuber material, isolation of meristem material and obtaining of
healthy test-tube plants under in vitro conditions was carried out in each repeated cycle during each year.

Potato of domestic cultivar “Aksor” obtained from originator-variety at Kazakh National scientific
research institute of potato and vegetable growing (KazNIIKO) was used as an initial potato tuber
material. Cultivar characteristics: relatively heat resistant, drought-resistant, medium-ripening and
medium-yielding. The productive potential of yield is in the range of 55 t / ha. Relatively resistant to
diseases, of universal use [8].

Primary test-tube regenerant plants were obtained using method of apical meristems isolation out of
healthy sterilized potato tubers in combination with thermotherapy [9]. Further apical meristems were
transferred to the universal Murasige Skoog (MS) mediums and were cultivated in a room with regulated
light and temperature conditions [10, 11] (Figure 1).

Microclonal reproduction of potato primary test-tube plants were performed by standard method of
micro-graftage [12].

The test-tube potato regenerant plants were tested for infection with PVY, PVM, PRVL viruses using
potato virus detecting diagnostic kits. Evaluation of the ELISA results was performed on a photometer
at a wavelength of 450 nm. As a result of testing, the absence of a viral infection was detected in 19 of
21 batches (15 samples each) of test-tube potato plants. The batches of infected with virus M potato plants
were eliminated.

The virus-free plants were replicated for their further transfer to ex vitro conditions and the
production of potato minitubers in a closed ground/soil. 350 potato primary test-tube plants of “Aksor”
cultivar were obtained from 19 lines in the first year. In the second and third year there were produced
252 primary test-tube plants from 21 lines and 800 test-tube plants from 7 lines of “Aksor” potato.
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Figure 1 — Test-tube plants production from potato apical meristems

At the first stage of rooting and adaptation to the natural light and temperature conditions, potato
regenerant plants were transplanted into individual plastic cups with an autoclaved soil mixture (peat - soil
- sand in a ratio of 1:1:0,1). Plants were washed with a MS cultural medium, transplanted into aseptic soil
and placed in a light-climatic room with an 18-hour light day, humidity 70%, lighting 3000-5000 lux, and
temperature: day +25°C/night +22°C. Watering was carried out as the soil dries up with a Knopp
modified nutrient solution for normal growth and development of plants.

The second adaptation stage of cultivation was conducted 3 weeks after planting test-tube plants into
the soil/ground. Humidity in the climatic room was reduced to 56%, the temperature regime remained the
same, watering of the plants was performed twice a week. The percentage of survived potato plants at this
stage composed 92% from the number of plants that passed the first stage of adaptation. Adapted potato
test-tube plants were planted in the greenhouse complexes of the elite seed-growing farm "Orken" to
produce the original seeds.

Potato minitubers (original seeds) production

5400 pcs or 270 kg of harvest of “Aksor” potato minituberous material were obtained from test-tube
plants during their cultivation in closed soil in the first year at the site of elite seed-growing farm “Orken”.

The harvest of potato minitubers material of “Aksor” cultivar were collected in the amount of
2000 pes in winter period at “Orken” farm’s greenhouse complex from 2500 healthy test-tube plants in the
second year.

For a continuous cycle of minitubers production, all the adapted test-tube potato plants were planted
in the open ground in spring of the following year. Due to force majeure financial and climatic conditions
in the summer of 2016 and 2017, during the second and third year of the project implementation, 90 kg
and 52 kg of potato minituber material were obtained from 5000 healthy test-tube plants under the
conditions of the greenhouse and field, respectively (Figure 2).

Figure 2 — Harvest from “Aksor” cultivar minitubers
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Super-superelite seed material production from original seeds in greenhouse complexes.

In the first year of the project potato minituberous material were obtained out of 2,500 healthy test-
tube plants on the fields of the "Orken" peasant farm which was stored from October to December.
3500 pcs of potato minitubers out of 5400 saved and maintained their viability due to natural loss during
the storage period.

In January of the second year a minituberous potato seed material was placed on germination at a
temperature of +18°C + 20°C for 14 days and planted in a greenhouse complex of the “Orken” elite seed-
growing farm in order to produce super-superelite potato seed material. All necessary agrotechnical steps
were carried out during the cultivation of plants in the greenhouse in winter period and a crop of super-
super-elite potato was harvested in an amount of 150 kg and placed for short-term storage for further
planting in the spring.

Production of "super-superelite" seed material from original seeds under field conditions on the
second and third years

2000 pcs of potato minitubers of “Aksor” cultivar obtained in greenhouses in the winter period were
planted into the open ground on the second year of the project. 81 kg of potato minitubers were planted
under field conditions in the third year. All required agrotechnical measures were performed during
cultivation of plants on the fields. The harvest of seed potatoes of the "super-superelite”" category was
collected in the second decade of October of the second and third years (Figure 3). 480 kg of super-
superelite potato material were obtained in autumn of second year of project realization which composes
80% of initially expected harvest. Seed potato of super-superelite category were then stored for their
further planting in spring period.

Figure 3 — “Super-superelite category seed potato of “Aksor” cultivar

1000 kg of “super-superelite” category potato were collected in autumn of the third year which
composed 100% of initially expected harvest. Seed potato material of “super-superelite” category were
transferred to the “Orken” farm for the storage and assessment of the quality of obtained seed potato.

“Superelite” category seed material production in the field conditions and their transfer to the elite
seed-growing farms of Almaty region for the production of elite seeds and evaluation of its quality

150 kg of seed material of the “super-superelite” category of “Aksor” cultivar were planted to the
open ground in the second year considering unfavorable spring weather conditions. 432 kg of “super-
superelite” seed material of “Aksor” variety from the previous year planted in the third year.

Harvesting of potatoes was carried out in the second decade of October of the second year and in 3-4
decades in October of the third year (Figure 4).

In the second year the harvest of potato of superelite category of “Aksor” cultivar composed 315 kg.
For the third year the harvest of potatoes of this category was about 4000 kg. Obtained superelite seed
material was transferred to the seed-growing peasant farm “Orken” for further production of elite seeds
and assessment of its quality.

— 3 ——
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Figure 4 — Collection of harvest from superelite category potato

Elite seed material production. The seed material of the "superelite" category in the amount of 283
kg was planted in the field at the end of May 2017considering the negative spring weather conditions. All
required agrotechnical measures were performed during cultivation of plants on the fields. The harvest
collection of potato seed material of “elite” category in the amount of 5000 kg was performed in first
decade in October. Elite seed material was transferred to the “Orken” elite seed-growing farm for the
evaluation of seed quality for further use in the production of elite seeds.

Thus, on the basis of experimentally obtained results from pilot technology, it was shown that the
new scheme for accelerated biotechnological production of the healthy elite seed material proved the
possibility of reducing the production period of the "elite" seed material to three years on the basis of
obtaining minituber and super-superelite potato seed material in winter periods under greenhouse
conditions.

The key factors for the successful implementation of the testing production scheme are the
availability of an efficiently operating greenhouse complex for the cultivation of first-generation test-tubes
plants and adult plants.

The results of the first year of approbation showed the success of the applied biotechnological
methods for obtaining and replicating on an industrial scale of the healthy test-tube regenerant-plants. The
results of the second year of studies confirmed the prospects of cultivation of plants in a greenhouse
complex for the production of minituber seed material and super-superelite. The effectiveness of tech-
nology for obtaining seed material, taking into account the adjustment of quantitative indicators for the
third year, was as follows (in percent from expected): 100% (5 tons) of “elite” category seed material,
80% (4 tons) of “superelite” -100% (1 ton) of “super-superelite and 2% (1800 pieces/52 kg) of original
seed material (minitubers).

Summarizing, the obtained results indicated the prospects of using this accelerated technology for the
production of elite seed potatoes taking into account the identified weak points (lack of financing and the
influence of climatic factors), which allows us to further assume the possibility of effective
implementation of this technology in production/industry.
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KA3AKCTAH PECITYBJIMKACBIHBIH TYKBIM OHJ{IPICIH KAMTAMACBI3 ETY MAKCATBIHJIA
SJIUTTI T¥KBIMABIK KAPTOINITHIH BUOTEXHOJIOTUAJBIK OHAIPICIHIH
KBITJAMJATBIIIFAH AITPOBAIIUACBI

AHHoTaums. CaybIKTBIPBUIFaH TYKBIM/IBIK MUHHU-TYHHEKTEpAI OHAIPY KapTONTBIH )KOFaphl CaNalibl TYKbIMIBIK MaTE€PHAIIbIH
ayIbIH Heri3i 6okl Tabbutagsl. KapTonThIH TYKBIMABIK OTaHIBIK MaTEPUAbIH JKbUIAAM/IATa aly YIIiH a3FaHa eHIIpICTIK Mac-
mTa0Ta MUTAIBIK TYKBIMABIK KaPTONTHIH MHJIOTTHIK OHAIPIC TEXHOIOTUSICHI JKacall IIbIFapblIabl XKoHe KaObuianasl. byt TexHo-
JIOTHSIHBI )KaHA 3aMaHFa cail KbUIbDKA KYpbUIFbUIApBl OOJIFAH JKaFIaii/ia «CyNepCynepaIuTay KaTeropHsCchlHa )KATaThIH MUHH-
TYHHEKTIK MaTepHaJI bl alyIbIH TEXHOJIOTHSIIBIK ITPOLECiHIH OipiHIN caThICHIH/A MaliAanaHy IbIH Oosamars! 6ap eKeHIIri kepce-
tingi. TyHHeKTIH a3raHa MeJIIepiHeH MUKPOKAJIEMIIIeNey 9JiCiIMeH KapTONTHIH OTaHIBIK OHIMJILUIITT )KOFapbl «AKCOP» COPTHIHBIH
CayBIKTBIPBUIFaH PEereHepaHT-oCIMIIKTEp] aNbIHABI XKHe KoOeHTinl. BipiHiIi KbUIbI pereHepaHT-oCiMIIKTEepeH XKa0bIK TOMBIPAK
JKarJalblHa CyNep-CyNepIINTAIBIK TYKBIMIBIK MaTepHall ajly YIIiH MUHUTYHHEKTep ajabIH bl EKiHIII JKBUTBI eTiCTIK JKaFaaibIH-
Jia CyIep-CyNepaUTaHbIH TYKbIMBIK MaTepHallapblHaH KapTONThIH CYNEPAIUTAIBIK TYKbIMbI aJIbIHJIbI KOHE TUTAJIBIK TYKbIM
[IapyaIlbUIbIFBI XK00ACHIHBIH YIIIHIII KBUIIBIK XK00aCckIHA OHAIPYTE «IIUTa» KAaTErOPHUsICHIHA JKATaThIH TYKbIM Oepiii.

By TeXHOTOTUSHBIH epeKIIeNiri caybIKTHIPBUIFaH TPOOUPKAIBIK 6CiMIIK (in Vifro) IeH MEHUTYHHEKTEpAl 3 KbUT OOMBI Y3-
IiKci3 amyFa HeriznenreH. JKelIbbKaiina eciMaIKTI ecipy Ke3iHae TYHHEKTIK MaTepHalabl XKYHeli Typae Ka3bin any. bip yprnakran
MHHUTYHHEKTEp/IiH OHIMIHIH CaHBIHBIH apTybl. Cynep-CynepauIuTalblK MaTepHaIbl XKBUIBIHA €Ki PeT aly MYMKIHITI. DIUTaJbIK
TYKBIM OHJIPY YaKBITHIHBIH 3 JKBUIFa JIeHiH KBICKApybl, OHJIPIC ayMarbIHBIH KaXXEeTTUIITIHIH a3al0ybl, TYKBIMABIK MaTepHAIIbIH
LIBIFBIHBIHBIH TOMEHJIEY1 )KOHE OHBI KoOeHTy K03()(DHIMEHTIHIH jKOFapbl OOIyBl OCHI TEXHOJIOTHSHBIH HOTYDKeNepl OOJbIT TaObI-
Jafbl.

Tyiiin ce3nep: xaprom, in vitro 6CKeH KIeTKajlap, caybIKThIPbUIFAH PEreHEPaHT-6CIiMIIK, MUKPOKJIOHAY apKbUIbI KOOCHTY,
KapTOITHIH 0acTanKpl TYKbIMbI, MUHH TYHHEK, KAPTOITBIH 3IUTAIIBIK TYKBIMIBIK MAaTEPHAIIBI.

H. Il. Manaxoga, JI. JI. 'aaneBa, A. Xaceiin, A. A. Kaauesa, 10. A. Ckn6a

PI'TI «MHCTHTYT MONEKYIIApHOH OMonoruu u omoxumuu uM. M. A. Aiirxoxuaa» KH MOH PK,
Anmarsl, Kazaxctan

AITPOBALINSA YCKOPEHHOI'O BUOTEXHOJIOI'HTYECKOTI'O ITPOU3BOJACTBA
AJIMTHOI'O CEMEHHOI'O KAPTO®EJIA JJIs1 OBECIIEYEHUSA CEMEHOBO/JICTBA
B PECITYBJIMKE KA3AXCTAH

AHHoTanus. [Ipor3BOACTBO O3MOPOBICHHBIX CEMEHHBIX MHHU-KITyOHEH SBIAETCS OCHOBOH IS MTOTyYeHHUS] BEICOKOKAIECT-
BEHHOTO CEMEHHOIo Marepuaia kaprodeis. i1 yCKOpPEeHHOro IOIy4eHHs] OTEYECTBEHHOIO CEMEHHOTO Marepuasia Kaprodeis
pa3paboTaHa 1 anpoOHpOBaHa TEXHOJIOTHS MMJIOTHOTO IIPOU3BOICTBA MUTHOTO CEMEHHOTO KapTo(deliss B MAJIBIX MPOMBIIUICHHBIX
Mmacmtabax. [TokazaHa nepcreKTHBHOCTh ¢ IPHMEHEHHMs IIPU HaJIMYUU COBPEMEHHBIX TEIUIMYHBIX KOMIUICKCOB Ha MEPBBIX JTa-
[ax TEXHOJIOIMYECKOTo MpoLecca MOyYeHHs] MUHUKITyOHEBOTO MaTepralla KaTeropuH «cyIepcynepanuray. 13 He6onbuioro auc-
Ja KIyOHel ModydeHbl W Pa3sMHOMKEHBI METOJIOM MHKpPOYEPEHKOBAHUSI OE3BHPYCHBIE PACTEHMSA-PETEHEPAHTHI OTEYECTBEHHOTO
BBICOKOYpOXKaifHOTO copTa kaprodens «Axcop». 3 pacTeHuil-pereHepanToB B YCIOBUSAX 3aKPBITOrO IPyHTA B NEPBBIN IO MOIY-
YEeHBl MUHHUKIYOHH ISl IPOM3BOACTBA CyIEp-CyNepIIUTHOTO CEMEHHOTro Mareprana. M3 kiryOHeBOro marepuana cynep-cymep-
SIUTH HA BTOPOH TOX B MOJNEBBIX YCIOBHUSX NOTYyYCHBI CYNEPITUTHBIE CeMEHa KapTo(elsl U MepelaHbl B JMUTCEMX03 IS IPo-
M3BOJZICTBA CEMSTH KaTE€TOPHS «INIUTA» YK€ Ha TPETHI TOf] BBIITOITHEHHUSI IPOEKTA.

OCo0GEHHOCTH AHHOHW TEXHOJIOTHH 3aKJIIOYAalOTCS B HEHNPEPHIBHOM IIPOLECCE MONYyUYCHUS! O3MOPOBICHHBIX NMPOOHPOYHBIX
pactenuii (in vitro) u MUHHKITyOHell B TeueHue 3-x jeT. [IpoBenenue perynspHON BHIEMKH KIIyOHEBOTO MaTepHaia BO BpeMs
KyJIETUBHPOBAHHS PACTEHHUII B TEIUTUIIC IIPUBOANT K YBEJIMUCHUIO KOJINYECTBA YPO)Kasi MUHUKITYOHEH ¢ OTHOTO TIOKOJICHHS, a TaK-
e UKIMYHOMY TOJTyYEHHIO CyIep-CyNnepITUTHOTO MaTepyana 2 pasa B rofl. Pesyneraramu sBISIOTCS COKpAIEHHE CPOKOB MPO-
U3BOJICTBA MUTHBIX CEMSH JI0 3 JIET, HU3Kasi HOTPEOHOCTh B IPOU3BOACTBEHHBIX IUIOMIAAAX, CHIJKEHHE HOPM Pacxojia CEMEHHOTO
Marepuana 1 BEICOKHH K03(OUIIMEHT ero pa3MHOKEHHS.

KntoueBble ciioBa: xapTodenb, KyIbTypsl in Vvitro, 6€3BUPYCHBIE PACTCHHS — PETCHEPAHTHI, MHKPOKJIOHAIBHOE Pa3MHO-
JKeHHUEe, OpUTHHAIBHBIE CeMeHa KapToQens, MUHUKITyOHH, SITUTHBIH CEMEHHOH MaTepran KapToders.
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UTILIZING INDUCED MUTAGENESIS
IN KAZAKHSTANI WHEAT BREEDING

Abstract. Mutagenic effect of physical factors and chemical substances (aziridine or ethylene imine, nitro-
soethylurea, nitrosoethyleneurea) leads to increase of the spectrum of hereditary variability for breeding purposes,
which however is not studied in full extent. Ecological study of anthropogenic factors action leading to disruption of
certain links between chemical elements and their combinations, raise of heavy metals concentration in soil,
facilitate examination of mutagenic and toxic properties of heavy metals. Increase in wheat yields by improving its
genotype is one of the most urgent problems of agriculture and economy. Atpresent, using traditional methods of
selection and genetic studies, such as backcross selection, distant hybridization, and experimental mutagenesis,
increased efficiency of obtaining genetically modified and improved forms of wheat [1-5]. Heavy metals are defined
as metals having a density higher than 5 g/cm’. Of the total 90 naturally occurring elements divided into three clas-
ses by the degree of their threat, 53 are considered heavy metals and few are of biological importance. Accumulation
of heavy metals such as cadmium (Cd) in the environment is now becoming a major cause of environmental
pollution. Toxic metals can inactivate proteins, shifting metal cofactors, blocking active centers or causing allosteric
changes. Besides, large number of those possesses ability of inducing mutagenic changes, tumors and causing
macroscopic changes. Molecular mechanism of heavy metals toxicity is not completely understood. Cd is non-
essential element that negatively affects plant growth and development, released into the environment by power
stations, heating systems, metal working industries or urban traffic, which has high cumulative effect with almost no
biodegradation. In plants it affects such processes as stomata opening, transpiration and photosynthesis, conse-
quently chlorosis, leaf rolls and stunting are the main symptoms of Cd toxicity in plants accompanied by root
browning, leaf red-brownish discoloration. It can also reduce the absorption of nitrate from root to shoot by
inhibiting the nitrate reductase activity in shoots. The negative effect of Cd on plant growth was accompanied by an
increase in dry to fresh mass ratio in all organs. Several researches have suggested that an oxidative stress could be
involved in cadmium toxicity, by either inducing oxygen free radical production, or by decreasing enzymatic and
non-enzymatic antioxidants [6-9]. On the other hand, the use of induced mutagenesis showed high efficiency in the
production of forms with high yield, quality bakery, lodging resistance, modified plant height and resistance.
Moreover, this paper is an attempt of summarizing results performed by our group in this direction.

Key words: breeding, chemical mutagenesis, isogenic substituted wheat lines.

Introduction. Plant breeding requires genetic variation of useful traits for crop improvements.
Chemical (base analogs, alkylators, ICR-compounds), physical (gamma rays, X-rays, ion beam) or
biological (viruses, bacteria) agents can induce sudden heritable changes occurring in the genetic
information of an organism not caused by genetic segregation or genetic recombination. Mutation bree-
ding involves the development of new varieties by generating and utilizing genetic variability through
chemical and physical mutagenesis [4]. Qualitatively new forms, such as dwarf mutants in wheat and
barley, ultra-fast mutants in barley, resistant to fungal diseases of forms of plants, high-leasing and highly
productive mutants serving as progenitors of new high-yielding varieties are obtained by chemical
mutagenesis [3, 5]. However, obtaining mutants and their study — is only the first stage of selection work.
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It is possible to use hybridization in selection of mutations. More important is the use of mutants in
hybridization to obtain positive transgressions. Preparation of mutants and their use for hybridization
requires the study of genetic nature of emerging changes, which is crucial for the selection of effective
mutagens with specific action, and to broaden and deepen understanding of the nature of wheat evolution.
Mutants having complex morphological, physiological and biochemical changes affecting economically
valuable properties can be further used to locate genes that determine the trait followed Intervarietal
replacement of chromosomes [11]. Isogenic lines are convenient objects for many biological and
agricultural experiments. Main advantage of these lines is high genetic similarity among themselves and
with the control line, which allows estimating the contribution to the formation of crop marking
characteristics and applying them as effective donor marker signs. One of the possibilities to create new
varieties with economically valuable traits, and primarily in the direction of selection on productivity and
disease resistance to wheat rust, and their improvement in economically valuable attributes is the method
of hybridization. Interspecific hybridization in wheat breeding to leaf rust resistance requires use of 7. ti-
mopheevii. In order to overcome hybrids sterility methods facilitating the gene transfer from distant wheat
species have been recently developed [10]. Some of them are based on the methods of chromosome
engineering, others on methods of genetic control of meiotic recombination, third on the methods of
genetic engineering. However, to obtain mutants and study them — this is only the first stage of the
selection work. More important is the using mutants in the hybridization to obtain positive transgressions.
Hybridization gives possibility to better use of mutations in wheat breeding. Obtaining of mutants and
using them for hybridization require the study of the genetic nature of appearing changes, which have
great importance for the selection of effective and specific action of mutagens, and for extension and
deepening of understanding the nature of wheat evolution. The aim of our work is the obtainment of
mutants with agriculturally valuable traits, distant and interspecific wheat hybrids and their breeding
analysis. We have found that the treatment of seeds with CdCl, induces changes in wheat, which are
expressed in the appearance of the first generation (M1) of powerful plant with productive breeding and
valuable traits - elongated ears, larger grains, grain weight with the main spike, 1000 grain weight, etc.
These plants have the characteristics of the initial variety, but on a number of quantitative traits superior
control options. Signs of altered forms stably transferred to the M2 generation - M4. In this regard, it was
of interest to study the effect of 0.01% aqueous solution CdCl, the variability of quantitative indicators of
internal anatomical structures of wheat.

Materials and methods. Spring soft wheat Kazakhstanskaya 126 variety (Triticumaestivum L. var.
ferrugineum Al.), a series of its monosomic lines and such varieties as Nadezhda, Kazakhstanskaya 4 and
Shagala served the objects of the current research. Kazakhstanskaya 126 variety was developed at Kazakh
SRI of Agriculture and crop production by crossing soft wheat Lutescence 47 with the local variety
Kozhebiday and subsequent two-time selection. Isogenic lines of Avocet variety by Yr genes, T.
timopheevii species. Wheat grains of Nadezhda and Kazakhstanskaya 126 varieties were processed by
phosphoric acid (H;PO4) in 5-10% aqueous solutions. For that different concentrations of phosphoric acid:
0.01; 0.1 and 0.5% were tested. Wheat grains were then incubated in a solution of appropriate con-
centration.

M1 and M3 mutants obtained in the process of CdCl, 4 varieties of soft wheat of local selection —
Shagala, Kazakhstanskaya 3, Zhenis, Lutescens 32 served the objects of the study. The modified plants
subsequently laid in the form of lines (A-1, A-2). During the experiment, we used following methods:
cytogenetic, hybridological, statistical and morphological.

Cytological studies were carried out at press time preparations using a microscope LOMO Mikmed-1.
Genetic analysis of F; hybrids and F, conducted qualitative and quantitative traits of wheat. Statistical
analysis was limited to the determination of the arithmetic mean and its error of the analyzed quantitative
traits and to determine the reliability of the difference between the arithmetic means using the Student's t
test (t), a genetic — finding a significant value ¥2 [12]. Accounting of chromosomal abnormalities in MI,
Al and AIl of meiosis was performed on temporary acetocarmine preparations under the microscope
MBI-3. The representativeness of research result was provided an adequate sample size - 60-100 plants.

Results and their discussion. Genetic analysis of mutant wheat. Chemical mutagenesis in plant
selection is used as an effective method to enhance the variability of the starting material. In the world
literature there is sufficient information about the creation of commercial varieties, which derived from
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experimental mutagenesis. To use the selected mutants in selection process is necessary to examine their
genetic nature. For this, in genetic research are using two methods: analyzes and reciprocal crosses.

Analyzing cross. In order to establish the nature of any mutational change by variables usually used
carrying reciprocal crosses between the original form and receiving on the basis of its mutant subsequent
analysis of the hybrids F,. In our studies in M2 generation plants modified in a number of quantitative and
qualitative characteristics was preserved the properties displayed in M1. To establish the homo and
heterozygous genotype of mutant plants was carried out analyzing cross with an initial variety. Mutant
forms with signs of anthocyanin coloration of the stem, pubescent leaf surface, lengthening with spike
crossed with an initial variety of Kazakhstanskaya 3 [13]. In BC1 splitting signs to change and corres-
ponds to the normal ratio of 1:1, and in F; is 3:1 (32 = 1.89). Similar results were obtained with the mutant
varieties of Shagala with coloration of the stem and leaf axils by anthocyanin. Hybrids BC1 and F, were
observed splitting on the grounds of lengthening the stem and normal nodes in the ratio of 1:1 and 3:1,
respectively, which indicates that the heterozygous nature of the mutant and monogenic inheritance of this
trait. In contrast, cleavage by productive tillering, length and density of the spike in BC1 corresponded to
3:1, and a F; population of 15:1, 13:9 and 3:7, respectively. This shows that symptoms of mutant lines are
inherited by a polymer, and complementary mechanisms of epistatic interactions non-allelic genes. This
shows that the reaction of plants for the chemical compounds depends on the genotype of wheat

Table 1 — Genetic analysis of F, and BC, hybrids by crossing mutants with variety Kaz. 3

The ratio of altered (modified) and normal plants
Characteristicsofmutants
BC, F,

LINE 1
The length of the spike 27:25 1:1 0.06 188:57 3:1 0.40
Beardlessspike 32:29 1:1 0.04 168:48 3:1 0.89
Anthocyaninsstem 10:13 1:1 0.20 126:32 3:1 1.89
Pubescencesheet 8:10 1:1 0.20 112:28 3:1 1.87

LINE 3
Crankedstem 22:20 1:1 0.90 118:31 3:1 1.38
Tilleringofplants 45:13 3:1 0.20 120:5 15:1 1.14
The length of the spike 45:18 3:1 0.42 223:51 13:3 0.003
Anthocyanin color of sheet leaves 19:23 1:1 0.38 97:29 3:1 0.26
The thickness of the spike 33:31 1:1 0.06 85:54 9:7 1.38

Further studies had shown that the arising changes in M1 by the elements of productivity of the
varieties Kazakhstanskaya 3, Shagala appeared in subsequent generations M2 — M6. It was proved to
conduct reciprocal crossing, where the modified attributes are inherited independently from direction of
the crossing. Phenotypic variation of plants was accompanied by a violation of the process of meiosis.

Cytological analysis of mutant plants M2. Chemical mutagens because of its ability to induce a
higher frequency of mutations are used in many countries around the world to create a breeding material.
Chromosomal aberrations and violation of cell division during meiosis is one of the major test for
mutagenicity of various influences. The most notable in this regard is a meiotic cell division, especially in
subjects such as wheat, having a large number of hard identifiable chromosomes. Moreover, violations,
reaching the meiotic division, are more likely to be transmitted to the next generation. Mutant plants
generation M2 percentage of damaged cells into MI meiosis was 35, and at anaphase Al and All -
20,which indicates a significant reduction in percent disorders cells compared with mutant plants M1
(64% Al and 68% - A II) [14]. Violation of phenomenon is cytomixis — the transition of contents to
neighboring cells, M1 amounted 20-30% of all the studied cells, while M2 the percentage of such cells
decreased to 7-9%. So, the percentage of abnormalities in mutant forms of Kazakhstanskaya 3 variety in
M2 was 55%, in contrast, violation that noted in generation M1 - 90-95%.
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The same decrease in the percentage of violations observed by mutants of varieties Zhenis, Lutescens
32 and Shagala. In Al and All, as well as observed in exercise book some minor violations as a lagging
chromosome fragments on the pole, bridge, asynchronous division. Bare cells were occasionally observed
[14].

Cytological analysis of mutant plants M3. To characterize meiosis in mutant lines M3 and iden-
tification monosomic, disomic plant in F1 hybrids with the mutant P1, seen 1080 cells. The results of
cytological analysis of mutant plants M3 are shown on Figure 1. As seen in Figure 2 the proportion of
cells with pyknosis mutants M3 line L1of Kazakhstanskaya 3 variety was 0.29; mutant of variety Zhenis -
0.10; Lutescens 32 - 0.23; line - L3 variety Shagala - 0.21 compared with impaired cell M1 (respectively).
The proportion of cells with univalents was respectively: 0.19; 0.009; 0.16. So, in the older generation of
mutants (M3) the variety Kazakhstanskaya 3 and Shagala, selected for practical selection, the proportion
of cells with impaired in M1 meiosis is much reduced with mutants like M1 and M2.Violations in meiosis
M2 plant from the above varieties have the same character as the M1 plants in meiosis. Typical violations
of mutant progeny plants M1-M3 were pyknosis; offset spindle metaphase I; availability univalents,
polyvalent of micronuclei in exercise books; asynchronous cell division in Al [14-15].

Comparative study of the effect of different concentrations of phosphoric acid has shown that 5% is
set as the optimum concentration of the substance to study the ontogeny and cell division activity of root
meristem of wheat germ. Effect of chemical compounds has been considered previously in studies of
different directions. However, the genetic basis of variations in plant re-action to the action of these
compounds has not been studied. Below is the data for the study of reactions of treated grains under
laboratory conditions (Table 2).

Table 2 — Study of cell division and aberrations in anaphase of mitosis

Mutagenandits concentration, Total number Aberrations The average percentage
% of analyzed cells of affected cells
Kazakhstanskaya 126
Control 750 5 0.66+0.01
H;P0O, 0.1% 750 8 1.00+0.01
H;P0, 0.01% 750 11 1.40+0.01
H3;P0,40.5% 750 29 3.80+0.40
Nadezhda
Control 750 3 0.40+0.01
H;P0, 0.1% 750 14 1.86+0.02
H;PO, 0.01% 750 17 2.26+0.01
H3P0,40.5% 750 37 4.94+0.04

The treated grains were sown in test sites. Pheno-logical observations showed that high level of mono
phosphorus (5%) leads to a weak mutagenic effect, while its 0.1% concentration contributes to the devel-
opment of the biomass. Weak mutagenic effect of 5% concentration is apparently linked to a strong acidi-
fication of pH. This is proven by some aberrations of chromosomes in mitosis and meiosis disturbances in
plants treated with H;PO,. Mitosis in mutant plants was accompanied by a massive stick-ing of
chromosomes (pyknosis) and offset spindle of metaphase plate (Figure 1).

Mutagenic effect and its importance in the breeding are determined by the results of the mitotic
activity and the nature of the aberrations in cell division. They allow us to determine the degree of varia-
bility in plants obtained by the action of chemical and physical factors.

The inducing activity of a specific phosphoric acid concentration (5%) on grain germination, cell
division and aberrations in mitosis of meristematic cells of test options compared with control obtained by
the action of H3PO,4 was studied. The action of the different concentrations of the chemical compound
(H;PO4) was observed within the plant ontogeny. Thus, 0.1% H;PO, concentration has a minor deviation
(1.00 £ 0.01) on the normal course of mitosis compared to control (0.66 = 0.01) [17].
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Figure 1 — Mitosis of mutant plants,
ditelocentrics are indicated by arrow (x40)
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Figure 2 — Sticking of chromosomes in plants,
treated with phosphoric acid (x40)

Structural analysis of elements of productivity isogenic lines revealed three lines — IL-Hg, IL-BgHg
and IL-Pc, differing significantly by increase of productivity indicators of the spike and 1000 grain weight
in comparison with control. Isogenic line IL-Hg with hairy spike can be morphologically well tested
during the heading stage and has more saturated color of glume compared to the control. Indicators of
spike productivity and weight of 1000 grains of the line IL-Hg was significantly higher than such in
control (Table 3).

The length of the spike averaged 13.0 £ 0.2 cm. with the number of spikelets counting 20.0 + 0.4.
The number of grains in the main spike counts 63.2 £ 1.0 with a weight of 2.9 = 0.1 g. Grain is medium
size, oval with shallow groove. The average value of the weight of 1000 grains was 48.1 = 1.4 g, in
comparison with control —44.7 £ 0.7 g.

Isogenic line IL-BgHg has a hairy, black ear. The median length of the spike in IL-BgHg line was
13.1+0.1 cm. The number of spikelets on average counts 20.0 + 0.1. the number of grains 65.4 + 0.2,
which was significantly higher than control. Grain size is medium, the groove is not deep. The weight of
1000 grains in line IL-BgHg significantly exceeds such in control counting 49.7 + 0.3 g (P<0.001).
Observed increase in spike productivity indices in lines IL-BgHg and IL-Hg can possibly be associated
with the presence of a dominant allele of glume pubescence Hg in these lines. Isogenic line IL-Pc is cha-
racterized by the purple color of straw. The length of the spike in line IL-Pc in average is 12.5 + 0.5 cm.
Number of spikelets 19.6 = 0.2, number of grains 63.2 £ 1.0. Weight of grain from the main spike in
average is 2.7 £ 0.1. Major grain has articulate groove. The weight of 1000 grains in line IL-Pc is 48.4 +
0.6 g, deviation from control is significant under at P<0.001. The in-crease in the average weight of grain
from isogenic line IL-Pc is confirmed by the improved grain filling. This can possibly be associated with
the increase in productivity of photosynthesis, due to the intensification of this process in anthocyanin
containing plants.

Table 3 — Elements of productivity of spike of morphologically marked isogenic lines

Productivity of the main spike
Variety/line Length of spike, | Number of spikelets, | Number of grains, | Weight of grain, Weight of
cm pc. pc. g 1000 grains, g
Kaz. 126 12.240.1 19.0+0.3 51.7+1.6 2.4+0.1 44.7+0.7
IL-Hg 13.0:£0.2%** 20.0+0.4%* 63.2£]1.0%%* 2.9+40. 1 F** 48.1+1.4%*
IL-Pc 12.5+0.5 19.6+0.2 63.2+1.0%%* 2.7+0.1%* 48.4+0.6***
IL-BgHg 13.1£0.1%** 20.0£0. 1%** 65.4+0.2%%* 3.0+0.1%%* 49.740.3%**
Deviation from control is significant under * P<0.05 ** P<0.01 *** P<0.001.
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Earlier upon action with 0.01% aqueous solution of cadmium chloride as a mutagen on the variety
Kazakhstanskaya 3 and Shagala mutant lines: L1, L2 and L3 were selected. Mutant forms have long
spikes, elongated glumes, glassy large grain, anthocyanin coloration of the stem and leaf axils eyelets, as
well as the high weight of 1000 grains. Several lines were higher and thicker culm, thickening and
lengthening of the stem nodes, increased productive tillering. These selection and mutant forms of the
important features, firmly inherited from generation to generation (M1-M6). In this regard, one of the
objectives of this study is to localize genes respon-sible for economic-valuable signs of mutant forms. It is
known that the elongation glumes spike was positively correlated with elongated grains. This fact is a
direct proof of the high productivity of the ear mutant form Al. Under natural conditions, when
intraspecific hybridization to obtain such form is rarely possible. Therefore, before using a mutant in order
to hybridization it was necessary to genetically examine this property of wheat using the method of
chromosome engineering. To carry out this work obtained F; hybrids seeds using a variety of monosomic
lines Kazakhstanskaya 126 in the amount of 22 crossing combinations. Comparative monosomic analysis
of the hybrids on the basis of extension glume will be held study of F; offspring based on harvest of 2013.
Identification of mono- and disomics of Kazakhstanskaya 126 variety served as pre-requisite for this work [17].

Interspecific hybridization. Tetraploid endemicspecies TriticumtimopheeviiZhuk. (genetic formula
AtAtGQG) is characterized by a unique gene pool controlling resistance to many diseases of wheat.
Creating and intensive involvement in the selection process of wheat donors with effective Lr-resistance
genes transmitted from wild relatives could significantly expand its genetic basis for one or the other
economically valuable traits. High performance pollinating (up to 90 spikes per hour) by native pollen
permitted analysis of the actual compatibility of the initial parental forms. Table 4 shows the results of

cross-species hybridization.

Table 4 — Fertility of reciprocal hybrids of distant hybridization

Number of
# Combination of breeding . . qucentage
pollinated flowers folded grains of grain folding, %
Soft wheat xT.timopheevi
1 Fy (T .timopheevixNadezhda) 190 119 62.63
2 Fy (NadezhdaxT.timopheevi) 72 11 15.28
3 Fy (T.timopheevi x x-2780) 150 61 40.67
4 Fo (x-2780 x T.timopheevi) 56 6 10
5 Fy (32 shortst. xT'.timopheevi) 56 0
Soft wheat xT.dicoccum
1 Fy (T. dicoccumxNadezhda) 282 181 64.18
2 Fo (NadezhdaxT.dicoccum) 156 41 26.28
3 Fo (T.dicoccum x k-2780) 150 71 47.33
4 Fy (x-2780 x t.dicoccum) 130 14 10.77
5 Fy (T.dicoccumx 32 shortst.) 32 17 53.12
6 Fy (32 shortst. xT"kiharae) 33 0 0
Soft wheat xT kiharae

1 Fo (T kiharaex Immune1498) 84 34 40.47
2 Fo Immune1498 xT.kiharae) 108 12 11.11
3 Fo (T kiharae x x-2780) 32 17 53.12
4 Fo (x-2780 x T.kiharae) 102 17 16.66
5 Fo (T.kiharae x 15/20977) 18 8 44.44
6 Fo (15/20977 x T.kihara) 118 14 11.86
7 Fy (T.kiharae x Nadezhda) 50 29 58

8 Fy (NadezhdaxT.kiharae) 52 10 19.23
9 Fo (USA18 xT.kiharae) 48 4 8.33
10 Fo (T.kiharaex USA18) 22 12 54.54
11 Fo (T kiharaex USA19) 24 12 50
12 Fo (USA19 xT.kiharae) 82 23 28.05

— 4) ——
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Hybrids with T. timopheevii. Experimental datashown in Table 4 suggests that the hybridization with
different wild cultures of wheat species is successful. However, tying of grains in various combinations
ranges from 0 to 64.18%. Apparently, the percentage depends on the genotype of variety from which
samples were taken for cross-breeding, as well as from the crossing direction. Thus, the percentage of
successful crosses of T. timopheevii with soft wheat is relatively high in the case, when the wild form is
taken as the parent form. Depending on the number of successfully pollinated spikes the number of hybrid
progeny grains varies. Compatibility level of T. timopheevii with soft wheat variety Nadezhda is relatively
high, and the average is about 62.63%, k-2780— 40.67%, and the percentage of backcrossing luck in
hybrid progeny plummets 15.28% and 10%, respectively. F, hybrids (7. timopheevii to x-2780) of 150 —
61%, and 56 from the reciprocal mating pollinated flowers ensued only 10% of the grain.

Hybrids with T. dicoccum. F hybrid offspring with wild species T. dicoccum with soft wheat was
similar to the results of previous combinations produced with 7. timopheevii. It is interesting to note that
in this case the percentage of luck is much higher than, those combinations where variety Nadezhda
served as a father. Thus, from 282 pollinated flowers luck percentage was 64.18%, and in the reciprocal
crosses from 156 pollinated flowers tie a percentage of grains appeared 26.28%. Percentage of luck in
direct (7. dicoccum x k-2780) crossed with the sample to 2780, amounted to 47.33% and -10.77% in
reverse [17].

Hybrids with T. kiharae. Hybrids of wheat with 7. kiharae, less productive than the hybrids with the
previous combinations. However, in this case, there is a sharp drop in interest luck compared with those
combinations where the parent form is taken 7. kiharae. For example, the percentage of good luck in the
forward mating ranged from 54.54% to 40.47% and 28.05% from reverse to 8.33%. This variety of
indicators can be explained by the genotype — by environmental conditions for growing plants.

Thus, the study of reciprocal hybrids F,, obtained by crossing wheat with wild species — 7. timo-
pheevi, T. dicoccum, revealed clear differences in the percentage of grain formation. In plants, a hybrid
combination with 7. timopheevi, T. dicoccum and T. kiharae cytoplasm wheat, under which the mother
plants as soft wheat has been used, the percentage of luck somewhat lower compared to the hybrids,
which served as the parent form of wild species. Hence, one can adopt clearly that the use of the wild-type
form as maternal genomes increases compatibility than in the opposite mating. For hybrids derived from
crosses with 7. timopheevi soft wheat characteristic heteroplasmic condition: simultaneously present
copies of the wild (the parent) and wheat (paternal) types [17]. Moreover, interspecific hybrids showed
high resistance to fungal diseases. However, the instability of the genome of interspecific hybrids requires
backcrossing, continuous monitoring of the number of chromosomes in the hybrid offspring and
identifying of stable irtrogressive lines with 42 chromosomes.
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KACAH/Ibl MYTATEHE3/II
KA3AKCTAHJIBIK BUJAW CEJTEKIMUSICBIHIA KOJIJAHY

AnHoranus. Om3ukanslk (pakTopIapABIH MyTareHIIK ocepi jKOHE XUMHSIBIK 3aTTBHIH IIBIFY TeTi (MBICAIIBL,
A3UPHIMH, STUWICHUMUH, HUTPO3OMETUIIMOYSBHHA, HUTPO30ITUIICHMOYEBHHA) CEIEKIMSUIBIK MaKcaTTa TYKbIM Kya-
JAYIIBUTBIK ©3TEPTIITIKTIH ©CyiHe allbIll KelleAi KOHEe OJIApIBIH TONBIFBIPAK 3epTTENyiH Tanall eTedi. AHTOpOIOo-
TeHIIIK (paKTopIapAbIH SKOJOTHIBIK dCEpPiHIH 3epTTeNnyi, Oenrim Oip XUMILUIBIK 3JIEMEHTTEp apachIHIOAarbl Oaiina-
HBICTapbl MEH KOMOMHALMSIIAP OY3bUIBICHIHA JIBII KeJIe alaThIH, TONBIPAKTAFhI aybIp METAAap KOHIETPALHSICHIHBIH
JKOFapJIayblHa, aybIp METaJIbIH MyTareHaiK KOHEe TOKCHHIIK KYPaMbIH TaHBII OLTyTe BIKIIaN eTeIi.

lenoTumTi ’kakcapTy apKbUIRI OMmail ©HIMIIUIITIH apTTHIPY aybUl MIapyallbUIBIFBIHAA JKOHE SKOHOMHKAIA
MaHBI3IBl Mocenenepaiy Oipi Oombim TaOpuIamer. Kazipri ke3me CEeNeKIVSUTBIK JKOHE TeHETHKANBIK 3epTTeYICpHiH
JIOCTYPJIi OiCTEPiH KOJNIaHy, MBICAIIBI, KAHBIKTHIPYIIEI MAFBUIBICTHIPY JKYPTi3y, allllaK OyAaHIACTHIPY JKOHE JKCITe-
PUMEHTANBII MyTareHe3, TEHETHKAIBIK TYPJICHAIPUITeH >XKoHe OMmalIbIH JKaKCapThUIFAH TYPIH aldy THIMIUIITIH
apTThIpas! [1-5]. Ayblp MeTanaap 5 r/cM’ sKOFaphl ThIFbI3IBIKTAFbI METAIIAP PETIH/IE AHBIKTATAIbL.

Bapnpirer TaburarTa TabbutraH 90 31eMEHT, ONapIblH Kayill AopekeciHe Kapai YII CHIHBINKA OeiiHreH, 53-i
aybIp MeTanaap, ajl oJapAblH Keiidipeynepi OMOMOTHSIIBIK MaHbBI3Fa He. AYBIp METaJIlapIblH KIHHAKTATYBI, MBICAIIEL,
kaqmuii (Cd) KoplIaraH OpTaHBI JacTayablH HETi3ri ce6eOi OOIBI Ta0bIIa b

ToxcuHAI MeTanmap aKybI3mapIbl OeICeHIIpe amaabl, OENCeHIl OpTaNbIKTapAbl OJOKTayFa HEMece allIoCTe-
pusAIBIK e3repictepre ceden Oonamel. COHBIMEH KaTap, OJIApIBIH KOIMIUIri MyTareHIi e3repicTepAi TyIObIpyFa
KaOlIeTTi, icikTep MEH MaKpOCKOMISUIBIK ©3repicTepre oKemeli. Ayblp MeTalapIblH TOKCHHII MOJEKYJIaJIbIK MeXa-
HU3MI TOJBIFBIMEH aHBIKTanMaraH. Cd — eKiHII JeHreIeri AIeMeHT, oCIMIIKTepIiH oCyiHe jKoHEe IaMybIHa Tepic
acep ereni. Koprraran opTara oI 3JIeKTp CTaHISUIAPHI apKBUTBI O6JICHEIl, )KBLTy KYHelepi, MeTall eHuey HemMece
TPAHCIIOPT KO3FAIBICTAPEI apKBUIBL, iC XKY3iHAE OMOeTpagarsChi3 )KOFAphl KyMYISITUBTIK ocepre ue. OciMaikrepre
OJI THIHBIC ATy JKOHE (POTOCHHTE3 CHAKTHI IPOILECTEPre dcep eTelli, KypaMbIHAa KOFaphl MeJIIepaeri KaaMui oap
OCIMIIIKTE JKAIBIPAKTBIH XJIOPO3Bl OaiKamansl, ONApIBIH MIETTEPi KBI3BUI-KOHBIP TYCTi, JKOHE ©CY KapKBIHBIHBIH
TOMEHJIEYi MEH TaMBIp XyheciHe 3usH kentipeni. Cd-miH Tepic acepi 6apIibIK opraHgapia Kyprak »oHe jKaHa Mac-
CaHBIH apTybIMeH Oipre xypeni. bipHerne 3epTTeynep TOTHIFY CTPECTi KaAMUN TOKCHHILUTITIHE OaiilaHBICTH HEMEce
WHIYKIUS apKbUIBl OTTETiHIH epKiH paJuKalaapbIHBIH Haiaa 00IybIMEH, epMEHTATHBTI XKoHE (PepPMEHTATHUBTI eMec
AHTHOKCHIAHTTAPABI a3aiTy apKbUIBIOOTYBl MYMKIH €KSHIITIH KepceTTi [6-9]. ExinmIi xaFplHaH, caraiblK aCTHIKTHI
TYp allylla HHAYLIUPICHTeH MyTareHe3 i maliaanany >KOFapFbl THIMIUTIKTI KepceTTi. by Makana ocel 6arpITTa 0i3/1iH
TOIIICH AJIBIHFAH HOTH)KENIEPIiH KUBIHTBIFBI OOJIBIIT TaObLIaIbL.

Tyiiin ce3aep: ceneKkuus, XUMUIIBIK MyTareHes, OuIaiIbIH H30TeHI aIMaCThIPBUIFaH JIMHHUACHL.
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NPUMEHEHUE HCKYCTBEHHOTI'O MYTAI'EHE3A
B CEJIEKIIMU KABAXCTAHCKOMU NIIEHUIIBI

MyrarenHoe aeiicTBue Gpu3nIecKkuX (HPaKTOPOB M BEIIECTB XMMHYECKOTO IPOUCXOXKICHUS (K YUCITY HOCIIEIHUX
OTHOCSITCS, HallpUMep, a3UPUANH, STWIEHUMHUH, HUTPO30OMETHIMOYEBUHA, HUTPO303THICHMOYEBHHA) PUBOAUT K
YBEJIMUYECHHUIO CIIEKTpa HACJIEICTBEHHOW M3MEHUMBOCTH JUIS CEIEKIHMOHHBIX Liesieil U TpebyeT ux Oosee NeTaqbHOTO
n3ydyenus. McenenoBanne 3KOJOTMYECKOTO BIMSIHUS aHTPOIIOTCHHBIX (DaKTOPOB, CIIOCOOHBIX NMPHUBOIUTH K HApPY-
IICHUIO OTPENENCHHBIX CBA3EH MEXIy XMMHUYECKMMH 3JEMEHTAaMH W MX KOMOWHAIWSMH, MOBBIIICHHIO KOHIICH-
TPAILMH TSDKEJIBIX METAJUIOB B TTOYBE, CIIOCOOCTBYIOT NOHMMAHHIO MYTareHHBIX M TOKCHYECKHX CBOMCTB TSDKEJBIX
METaJIOB.

[ToBbImenne ypo)kaifHOCTH MIIEHUIIBI ITyTEM YJIYUIIEHUs €€ TCHOTUIA SIBIISIETCS] OJHOM M3 HauboJiee aKkTyab-
HBIX IIPOOJIEM CEIBbCKOrO XO3siiCTBAa M SKOHOMHUKH. B HacTrosiiee BpeMs HCHOIb30BaHUE TPAJULMOHHBIX METOJOB
CCJICKIMU U T'CHCTHYCCKUX HCCﬂeﬂOBaHHﬁ, TaKUX KaK MNPOBECACHHUE HACBIIAIOIMNX CerHJ,PIBaHPIﬁ, OTHaJICHHAasA
ruOpuIM3alys U SKCIEPUMEHTANBHBI MyTareHes, HOBbIIAeT 3()(EKTUBHOCTD TOJyYEHUS] TEHETHYECKH MOAn(pU-
LMPOBAHHBIX M YIy4lIeHHBIX (opM nmeHup! [ 1-5]. Tspkenble MeTayuibl ONpeaessiioTesl KaK MeTaIbl ¢ INIOTHOCTBIO
BBIIIE 5 r/CM’.

W3 obmero uncna 90 BecTpeyaromuxcsi B NPUPOJIE 3JIEMEHTOB, pa3/IeeHHbIX Ha TPH Kiacca M0 CTENEeHH MX
YTpo3bl, 53 CUNTAIOTCS TSHKENBIMU METaJUIaMH, @ HEKOTOPBIC M3 HUX UMEIOT Onoornueckoe 3Hadenue. Hakomnenne
TSDKEITBIX METAJUIOB, Takux Kak kaamuil (Cd) B HacTosImee BpeMs CTaHOBHUTCS OCHOBHOM NMPUYHHON 3arps3HEHUS
OKpY’Karoueil cpeapl.

ToxcnuHble MeTaIbl MOTYT MHAKTHBHPOBATh OCNKH, 3aMellas MeTaIn4eckue Ko(akTopsl, OJIOKMPOBATH
aKTHBHBIC IICHTPBl WIN BBI3BIBATh AJUIOCTEPHUECKNE M3MEHEeHus. Kpome Toro, MHOrue u3 HuUX 00JIafaloT CHOCO0-
HOCTBIO MHAYIUPOBATh MyTarcHHbIE W3MEHEHHMs, OIIyXOJIM U BBI3bIBATH MAKPOCKONUYECKHE M3MEHEHHs. Moeky-
JSIPHBIA MEXaHU3M TOKCHYHOCTH TSDKENIBIX METaJUIOB B HOJHOW Mepe He pacKpbIT. Cd — BTOPOCTENEHHBIH JJIEMEHT,
OTPHLATENFHO BIMSIOIIMIT Ha POCT W pPa3BUTHE pacTeHHd. B OKpyKalollyro cpelqy OH BBIICISIETCS 3JIEKTPO-
CTaHIUAMH, CUCTEMaMU OTOIUICHUA, IIPpU MeTannoo6pa60TKe Win ABWXCHHUU TpaHCIOpTa, 06J1a11aeT BBICOKHM
KyMYJISITUBHBIM 3(QQeKToM, NpakTHYeckn 0e3 Ouonerpasanuu. B pacTeHUsX OH BIHMSIET Ha Takue IPOLECCHI, Kak
OTKPBITHE YCTBHUI, JIbIXaHHE W (OTOCHUHTE3, IPH IOBHIIIEHHOM COAEP)KaHWM KaJIMHsi y pacTeHHH HaOuomaercs
XJIOPO3 JIMCTHEB, KPAaCHO-OYpHIil IIBET NX KPaeB M MPOXKWIOK, 33/IePXKKa POCTa U IMIOBPEXICHUS] KOPHEBOW CHUCTEMBI.
OH TaxKe MOXET MPHUBECTH K YMEHBIICHHIO a0COPOIMI HUTpaTa OT KOPHS 0 modera myTeM MHTHOWPOBAHUS aK-
TUBHOCTH HHUTpaTpedykra3el B moberax. OtpunarenpHoe BimstHHe Cd Ha poCT pacTeHHH COMPOBOXKIACTCS
YBEJIIMYEHUEM COOTHOILIEHHs CyXOH U CBEXKEH MacChl BO BCeX opraHax. Heckoibko McCcIeIOBaHMI MOKa3alld, 4To
OKHCIIUTENBHBIA CTPECC MOXKET OBITH CBSI3aH C TOKCHYHOCTBIO KagMuUs OO IMyTeM MHAYKIUH 00pa3oBaHUS CBO-
OOIHBIX PAAUKAJIOB KUCIOpOAa, JUOO IyTeM YMEHbLICHHS (EPMEHTATHBHBIX M He(EepMEHTAaTUBHBIX AHTHOK-
cunanToB [6-9]. C apyroii CTOPOHBI, HCIOJIb30BAaHUE WHIYIIMPOBAHHOIO MyTareHe3a MoKa3ajio BHICOKYIO d(PPEKTHB-
HOCTh TIPU CO3JaHUU (POPM C TOBBINICHHON YPOXKalHOCTBIO, YIIYUIIEHHEM XJICOOIICKAPHBIX CBOMCTB, H3MCHEHHBIM
POCTOM ¥ COTPOTHBISIEMOCTBIO pacTeHHH. JlaHHAs CTaThsl MPENCTABIAET COOO0M MONBITKY 0000LIEHUs pe3yIbTaToB,
MOJYYEHHBIX HAILEH IPYIIION B 3TOM HaIpaBJICHHH.

Ki1roueBble cj10Ba: celekuus, XHMHUYECKUI MyTareHes, H30reHHbIe 3aMeLCHHbIC JTMHUH MIICHULBI.
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MOLECULAR AND GENETIC CHARACTERISTICS
OF KAZAKHSTANI RAINBOW TROUT
WITH ISSR-PCR ANALAYSIS

Abstract. For the first time a molecular genetic research of the Kazakhstani rainbow trout population Para-
salmo mykiss presented by samplings from the mountain and foothill rivers of the Almaty region was conducted.
From the biopsies tissue of the ventricular finlets kingfish the genomic DNA was isolated for further molecular and
genetic research and determination of fish taxonomic belonging to one of the forms of Parasalmo (Oncorynchus)
mykiss species. The Kamchatka mikizha has some common characteristics with rainbow trout. Therefore, some
scientists consider it related to one of rainbow trout type, and others are for the salmon family’s independent species.
The genomic DNA of Kazakhstani trout, isolated by phenol-chloroform extraction, was analyzed by two ISSR
markers. As a result clear polymorphic profiles were obtained, indicating a genetic similarity the Kazakhstani
rainbow trout, caught from the Ornek and Ulken-Kakpak rivers, with the Kamchatka rainbow trout. And they also
pointed to the high genetic variability of the individuals caught from Tekes river. The obtained preliminary data
indicate the possibility of using ISSR markers for studying this species and are the basis for further research in this
direction. These results provide a perspective for the possible isolation of the Kazakhstani rainbow trout species into
a separate ecological form.

Keywords: rainbow trout, genomic DNA, ISSR-markers, PCR analysis, ecoform.

Introduction. The Kamchatka mikizha Parasalmo (Oncorhynchus) mykiss (Walbaum, 1792)
inhabits in the Pacific basin’s reservoirs of the Asian and American coasts. Usually the P. (O.) mykiss
species is represented by anadrom, estuarine and residential forms. It is known that the anadrom mikizha
inhabits the tundra-mountain rivers of the Western and Eastern coasts of Kamchatka, the Okhotsk coast of
the continent and the Amur liman. The freshwater mikizha, which is called Rainbow trout, is also widely
distributed in Kamchatka [1].

The Kamchatka mikizha was introduced in the 80s of the XX century in the mountain and foothill
reservoirs of the southeastern part of Kazakhstan: in Ulken-Kakpak river and Uryukty and Buzumbai
lakes in small batches of 2000-3000 pieces per reservoir. In these reservoirs the mikizha grew well and
developed for some time [2]. However, the monitoring of Kamchatka mikizha population in Kazakhstani
reservoirs was not carried out, despite the fact that it was a valuable commercial species. Six water
reservoirs of the Almaty region were investigated in 2015 only, in which the state of the Kazakhstani
rainbow trout population (synonym “mikizha”) was investigated: the presence, abundance, biometrics and
other parameters of fish habitat [3, 4].

However, at present the potential of the species should be assessed not only using standard biometric
studies, but also on the basis of accurate information on the genetic structure of the species’s population
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and the level of their genetic variability. In this connection, there is the necessity arising to investigate the
genetic structure of the rainbow trout population in Kazakhstani reservoirs by using modern molecular
and genetic markers.

One of the using the molecular markers is the amplification of intermicrosatellite DNA fragments
located between two inverted SSR loci of the genome (Inter-Simple Sequence Repeat, ISSR-PCR) [5].
ISSR-typing uses primers complementary to the selected microsatellite motif [6]. Compare with other
methods the ISSR-typing is characterized by better reproducibility, and it’s used effectively to detect an
intraspecific and interspecific genetic variability, identification of species and populations [7].

With reference to the above mentioned the purpose of this work was to reseach the genetic structure
of the Kazakhstani rainbow trout population by ISSR-PCR markers.

Objects and methods of research. Control samplings of rainbow trout were obtained from Tekes,
Ornek and Ulken-Kakpak Mountain rivers (Almaty region). The catch time was July, as the rainbow trout
spawning occurs at a river temperature of 4.8-5.0°C [8]. With the catch each individual was taken from a
fragment of the pectoral fin, and then the fish was released into the reservoir.

The fin fragments were fixed in 96% ethanol and transported to the molecular genetics laboratory of
the Institute of General Genetics and Cytology for further research.

The genomic DNA from the fin was isolated by standard phenol-chloroform extraction method (1:1),
including homogenization in liquid nitrogen [9]. The concentration of isolated DNA was measured with a
DNA photometer (Biofotometer Plus, Eppendorf, Germany). For photometric analysis, the adsorption of
aqueous DNA solutions was measured at three wavelengths: 260, 280, and 320 nm.

For 80 ng of isolated DNA and 10 pl PCR mixture (PCR Master Mix, Thermo Fisher Scientific,
USA) containing specific primers in a concentration of 0.1-0.3 umol were used for PCR. The primers
used in the research were synthesized on the basis of the molecular genetics laboratory of the Institute of
General Genetics and Cytology of the Ministry of Education and Science of the Republic of Kazakhstan
(Almaty, Kazakhstan), and are presented in Table 1.

Table 1 — Primers used in the amplification of ISSR fragments of rainbow trout

# 5'—>3' T of annealing, °C Length b.p.
1 (cag cagcagcagcagcag cag)t 55 22
2 (cag cagcagcag cag) 54 15

The PCR amplification program included the denaturation at 95°C for 5 minutes, then 40 cycles:
95°C for 45 seconds, (54-55)°C for 45 seconds, and 72°C for 45 seconds and the final elongation is 5
minutes at a temperature of 72°C on the Mastercycler nexus gradient (Eppendorf, Germany).

The electrophoretic separation of the reaction products was carried out in a vertical polyacrylamide
gel in 1% Tris-acetate buffer, at a voltage of 60 V and a current strength of 90A for 1 hour and 40 mi-
nutes. The gel was stained by the dye «SYBR Gold Nucleic Acid Gel Stain» (Thermo Fisher Scientific,
USA) with incubation for 20 minutes. Fixation of the result and determination of the size ranges of
obtained ISSR fragments was carried out using the Quantum-ST5-1100 gelling system (Vilber Lourmat,
France).

Mathematical processing of data was carried out using population genetics methods using the
POPGENE Version 1.32 program. To determine the genetic characteristics of rainbow trout populations,
the following parameters characterizing the genetic structure were calculated: absolute and effective
number of alleles, genetic diversity according to Nei (or expected heterozygosity), information indicator
of Shannon variety. The values were calculated on the basis of an analysis of the incidence of DNA ISSR
fragments in different populations. Similarities of genotypes were made with the help of computer
programs “Statistica 8.0” by the cluster analysis through the dendrograms construction.

Due to the fact that until now the population-genetic research of the Kazakhstani rainbow trout has
not been conducted, the choice of ISSR primers was made on the basis of an analysis of foreign literary
data. Since the rainbow trout is a freshwater form of the Kamchatka mikizha Parasalmo (Oncorhynchus)
mykiss, we selected two primers: (cag)5 and (cag)7t, which were effective for differentiating trout from
some geographical groupings (river basins of Kamchatka, Chile and North America) [S]. This made it
possible to draw a conclusion about their perspectivity for the Kazakhstani trout.
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Results and discussion. Patterns of ISSR fragments for selected primers were obtained for
individuals of rainbow trout of all three fish populations from the Tekes, Ornek and Ulken-Kakpak rivers.
The ISSR spectra analysis for all three populations revealed 11 amplified DNA fragments, of which
9 (81.82%) were polymorphic. This indicator separately for each population was for the Tekes river — 7,
the Ornek river — 4 and the Ulken-Kakpak river — 4. Figure 1 shows the polymorphic DNA fragments for
the primer (cag)5.

2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1000 n.o. B

500 n.o.
400 n.o. &

300 n.o.

200 n.o.

100 n.o.

Figure 1 — Polymorphic ISSR profile of the primer (cag) 5: 1-24 — the tested samplings, M — 100 b.p. Plus Ladder marker

The part of polymorphic loci of the rainbow trout population from the Tekes river was 63.64%,
Ornek river was 36.36% and Ulken-Kakpak river was 36.36%. This suggests that the population of
rainbow trout consisted of genetically more heterogeneous individuals from the Tekes river, while the
populations from the Ornek and Ulken-Kakpak rivers were more homogeneous.

The greatest number of polymorphic loci revealed primer (cag)5: the size range of DNA fragments
by used primer was from 250 to 1000 b.p.

The analysis of both primers showed that almost all of the tested samplings contained a DNA
fragment with a molecular weight of 400 b.p. It can be considered as a species marker for rainbow trout.

Based on the DNA polymorphism’s analysis of Kazakhstani rainbow trout allele frequencies were
determined by the two ISSR markers. The estimation of the genetic diversity parameters is shown in
Table 2 for the three investigated populations.

An estimate of the average of expected heterozygosity separately for the populations showed that the
least heterozygous was characterized by for rainbow trout individuals from the Ulken-Kakpak river
(0.0936), the largest was from the Tekes river (0.1659). The mean value of the expected heterozygosity
for all three populations was 0.1543 (Table 3).

Our data on the expected heterozygosity of rainbow trout from Kazakhstani rivers turned out to be
lower than similar statistics obtained by Russian colleagues for mikizha from river basins of the Kam-
chatka western and eastern coasts. The size of expected heterozygosity in their study was reached to
0.958. There was also a greater heterozygosity for mikizha individuals of Chilean oxbow 0.6851 and
North America 0.7145 [10], Alaska from 0.55 to 0.59 [11], California from 0.62 to 0.79 [12].

The lowest level of allelic diversity (ne) was shown for rainbow trout samplings from the Ulken-
Kakpak and Ornek rivers: 1.1321 and 1.1493, respectively; the highest one is from the Tekes river
sampling. On average this index was 1.2238 alleles per locus. For rainbow trout from seven river systems
of Kamchatka it was from 1.9 to 9.8 alleles per locus. In North American samplings of the Kamchatka
rainbow trout the average number of alleles per locus was 7.15, in Chilean samplings — 5.2 [10].

Apparently, this circumstance can be explained by the greater rainbow trout populations’ isolation in
Kazakhstani reservoirs and by the absence of long-range migrations in comparison with the Kamchatka,
Chile, and North America populations, as a result of which the influx of “new alleles and genotypes” is
declining in the population. Thus, the rainbow trout population (freshwater form of Kamchatka mikizha
Parasalmo (O.) mykissin Kazakhstani reservoirs is genetically less variable than the Kamchatka rainbow
trout populations Parasalmo (O.) mykiss from other regions and continents.
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Table 2 — Frequency of ISSR markers of research rainbow trout populations

Primer The size range of fragments, Allelic frequency
b.p. Tekes river Ornek river Ulken-Kakpak river
251-300 0.0646 0.2094 0.1548
301-350 0 0.0646 0.0742
351-400 0.2094 0 0
401-450 0.6464 1.0000 1.0000
451-500 0.1340 0 0
(cag)s 501-550 0.1340 0 0
551-600 0.0646 0.2929 0.1548
601-650 0 0 0
651-700 0 0 0
701-750 0.2094 0 0
751-800 0 0.1340 0.2441
301-350 0 0.6464 0.0742
351-400 0.2094 0 0
(cag)7t 401-450 0.6464 1.000 1.000
451-500 0.1340 0 0
501-550 0.1340 0 0
Table 3 — Indicators of the genetic diversity of rainbow trout populations.
Population from the river na ne h* I*
Tekes 1.6364 1.2465 0.1659 0.2675
(0.5045) (0.2741) (0.1620) (0.2422)
Ornek 1.3636 1.1493 0.0998 0.1592
(0.5045) (0.2470) (0.1549) (0.2372)
Ulken-Kakpak (é:ggig) ((l)égéé) (8:(1)238) (82553)
For the total sample size 1.8182 1.2238 0.1543 0.2643
(0.4045) (0.2751) (0.1426) (0.1986)

Note. “na” is the absolute number of alleles per locus; “ne” is the effective number of alleles per locus; h* is genetic di-
versity according to Nei, or expected heterozygosity; [* is information indicator of the Shannon variety, for all the above
parameters, standard deviations are given in parentheses.

The use of ISSR markers (cag)5 and (cag)7t also allowed to evaluate the degree of genetic diffe-
rentiation of investigated three samplings. Similarities of genotypes were made by the cluster analysis
method through the dendrogram construction. Figure 2 shows the genetic relationships of rainbow trout

individuals involved in the analysis.
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Figure 2 — Dendrogram of genetic distances between research rainbow trout populations by ISSR markers

According to the dendrogram both markers showed the genetic similarities of the rainbow trout
individuals caught from the Ornek and Ulken-Kakpak rivers. Individuals from the Tekes river showed
heterogeneity in the used ISSR markers. It can be assumed that this population has the highest level of
variability in microsatellite markers and differs with a higher level of genetic diversity than other
investigated rainbow trout populations in the Ornek and Ulken-Kakpak rivers.

In conclusion we can say that the goals and objectives were performed: when analyzing two inter-
microsatellite markers for Kazakhstani rainbow trout we were able to identify the qualitative and quan-
titative principles of the genetic differences between the samplings from the three investigated Tekes,
Ornek and Ulken-Kakpak rivers (Almaty region, Kazakhstan).

This investigation initiated the research of the genetic structure of Kazakhstani populations
Parasalmo (O.) mykiss (Walbaum 1792). The preliminary obtained data prove the perspectivity of used
ISSR markers for research this species and the importance for planning the further investigations in which
an increase in the number of rainbow trout samplings and analyzed genetic markers is expected. It should
also be noted that this developed technology could be recommended for practical use in the future.
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KA3AKCTAH/BIK KYBBIVIMAJIbI BAXTAK NONIYJISINUAACBIHBIH
ISSR-PCR AHAJIU3 HETT3IH/IE
MOJIEKYJISIPIBIK-TEHETUKAJIBIK CUITATTAMACBI

AHHOTAUMs. AJFAIIKBI peT AJIMAaThl OOJBICHIHBIH TayJbl XoHE Tay OOKTepi ©3eHIepiHiH ipiKTeMenepiHeH
kenripinren Parasalmo mykiss KyObITManel 0axTaK MOIYISAIUSACHIHA MOJEKYISPBIK-TEHETUKAIBIK 3EPTTEeY JKYPTi-
3immi. KypcakTeik Ky30eKaHATTapBIHBIH OHOICHSIIBIK YINANaphIHAH OJaH KEHIHT1 MOJNEKYISIPIBIK-TeHETUKAIBIK
3epTrey )oHe Parasalmo (Oncorynchus) mykiss MUKIKaHBIH Oip (hopMachIHa JKaTaThIH OANBIKTHIH TaKCOHOMUSITBIK
THECINITiH aHpIKTay YiniH reHoMablK JJHK anpraaer. KamMuaTkanmbik MUKHKa MEH KYOBIIMAIbl 0aXTaKKa JKaJIbl TOH
cunarrap Oap, COHABIKTaH, Oip FaIbIMOap OHBI KyOBUTMANBIK OaXTaKTHIH Oip Typi Jece, OacKamapel — alOBIPT TY-
KBIMJIACBIHBIH ©31HIIK Typi gem ecenreiimi. KazakcraHmblK OaxTakThIH (HEeHOI-XJIOPOPOPMIBIK SKCTPAKIHACHI
omicimen anpraraH reHOMIBIK JIHK-cor exi ISSR-mapkepmen tannanran. Hotmxkecinae OpHek jxoHe Y IKeH-KaKIaK
©3CHJIepiHEH yCTal alblHFaH Ka3aKCTaHIBIK OaxXTak JapalapblHbIH KaMYaTKaJbIK MUKIKACBIMEH TCHETHKAJIBIK
YKCACTBIFBIH KOPCETETiH HAKTHl MOMMMOP(THIK mpodmnbaep aneiHasl. COHBIMEH KaTap, onap Tekec e3eHi gapana-
PBIHBIH JKOFaphl TEHETUKAIBIK BapHaOENIiITiH KepceTTi. AnapiH-ana aiuslHFaH MamiMertep ISSR-mapkepriepmin
OCHI TYpZi 3epTTeyre KoJdAaHy MYMKIHIITIH KOHE OCHI OaFbITTa KEUIHTI 3epTTeyNepi KYpri3yre Heri3 OONaThIHBIH
KepceTTi. Bynm HoTmxkenep Ka3aKCTaHIOBIK KYOBIIMalbl OaXTaKTHIH JKeKe SKOPOpMara >KEKeJIeHy MYMKIHIITiHe
MEPCIIEKTUBTI OOJIBITI CaHATAIBI.

Tyiiin ce3aep: KyopumMansl 6axtak, reHoMaslk JJTHK, ISSR-mapkepnep, ITLP-anamms, sxodopma.
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MOJIEKYJSIPHO-TEHETHYECKASI XAPAKTEPUCTHKA
KA3AXCTAHCKOHU MONYJISINUUA PATYKHOU ®OPEJIN
HA OCHOBE ISSR-PCR AHAJIM3A

AnHoTanus. BriepBrle NMpOBEICHO MOJEKYIAPHO-TEHETHISCKOE HCCIECIOBAHNE Ka3aXCTAaHCKOW TMOMYJISAIHA
panmyxHoil popernu Parasalmomykiss, ipeqcTaBICHHONW BRIOOPKAMHU W3 TOPHBIX W MPEATOPHBIX PEeK AJMATHHCKOW
obnactu. M3 OHOIICHPOBaHHON TKaHM OPIOIIHOTO IJIaBHUYKa Obuia BhiAesneHa reHomHas JIHK s manmpHelimiero
MOJIEKYJISIPHO-T€HETHYECKOTO MCCIIEIOBAHUS M OTIPEIEICHUS] TAKCOHOMHYECKOW MPUHAICKHOCTH PhIO K OJHOM U3
dopm mukmwku Parasalmo (Oncorynchus) mykiss. KamaaTckas MUKI)Ka UMeeT OOIIMe XapaKTepHBIC YEPTHI C pa-
JIy’KHOH (opelibio, IOATOMY OJIHU YUESHbIE CUMTAIOT €€ OJHMM M3 BHIIOB pajly’KHOIl (openu, a Apyrue — camocTosi-
TENBHBIM BUIOM ceMeiicTBa yiococeBbiX. ['eHomuas JIHK kazaxcranckoit ¢operu, BbIIcIeHHAS METOAOM (heHoJI-
XJIOpO(OPMHOHN IKCTpaKIMK, ObUIa MpoaHaM3UpoBaHa 1o 1ByM ISSR-mapkepam. B pesynbrare nmoiydeHbl YeTKUE
noJauMopdHbIe TPOQUITH, YKa3bIBAIOUINE HA TEHETHUECKOE CXOJCTBO C KAMYATCKOM MHKIKEH Ka3aXCTaHCKHX OCO-
Oeii dopenn, noiimanHblX K3 pek OpHek n YikeH-Kakmak. Takke OHM yKa3bIBaJIM Ha BBICOKYIO T'€HETHYECKYIO
BapuaOenbHOCTh ocobeit pexn Tekec. [lomydeHHBIE TpeaBapUTENbHBIE NaHHBIE YKa3bIBAIOT HAa BO3MOYKHOCTH
npumeHernss [SSR-mapkepoB ans m3ydeHHs TAHHOTO BHIA W SIBISIOTCS OCHOBOW IS MPOBENEHHS JATbHEHIINX
WCCIICIOBAHMUIA B 3TOM HAIPaBICHUH. DTH Pe3yIbTAaThl JAIOT MEPCHEKTHBY UL BO3MOXKHOTO O0OCOOJIEHUS Kazax-
CTaHCKOTO BHJIA PaAy>KHOH (hopenr B OTAETBHYIO 3K0(hopMy.

KiroueBble cioBa: pagyxsas gopens, renomHas JJHK, ISSR-mapkepsr, [1L[P-anamms, sxodopma.
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STUDY OF THE PROCESS OF SORBITOL PRODUCTION
FROM WHEAT STRAW

Abstract. The article presents the results of the study of the enzymatic combined (hybrid) hydrolysis-
hydrogenation process for the production of sorbitol. This article describes the results of the pre-treatment and
enzymatic hydrolysis of wheat straw, as well as the synthesis of sorbitol in order to increase the yield of valuable
products needed for industry. Pretreatment of straw was carried out in the temperature range 190-250°C with a
variation in the concentration of sulfuric acid from 0.6 to 2.5% by weight. The optimum temperature and duration of
hydrolysis of straw with sulfuric acid were 160°C - 170°C and 30-80 minutes, respectively. In all straw hydrolysis
experiments, the best results were achieved with a sulfuric acid concentration of 1.6% by weight and an
experimental temperature of 150-160°C. Studies of the processes of enzymatic hydrolysis of straw have been carried
out. Since the paper is practically pure cellulose, then, with the same kinetic parameters of the fermentolysis pro-
cesses, the amount of formed sugars in the case of fermentolysis of straw would be 1.49 times less than when using
paper. The resulting purified glucose hydrolyzate was subjected to hydrogenation in the presence of a nickel-
aluminum-iron-chromium catalyst. The catalyst of the alloy with 7.0% chromium exhibits the greatest activity, the
yield of sorbitol at which at 100°C and 6MPa for 60 minutes of hydrogenation is 50.5%, and the rate of hydro-
genation of glucose is 1.46 times higher than for skeleton nickel without an additive. It is shown that with increasing
hydrogen pressure from 2 to 12 MPa and 40-120°C, the rate of hydrogenation of glucose on titanium-promoted
nickel-aluminum-iron catalysts increases.

Key words: wheat straw, sorbitol, cellulose, catalyst, enzymatic hydrolysis, biomass.

The growing interest in the use of plant biomass, rich in polysaccharides, determines the search for
optimal methods for its processing. The main criterion in waste processing is their cost, volume,
availability and localization, as well as chemical composition and technological properties. The pro-
cessing of renewable plant materials in industrial-important substances is of great practical interest.

Cellulose-containing raw materials in the country are available in almost unlimited quantities in the
form of wood, straw, solid household waste, etc. However, its effective conversion into biologically
digestible sugars is a complex task, over which scientific collectives all over the world work. In this case,
the possibilities of using directly microorganisms, complexes of cellulolytic enzymes, chemical
hydrolyzing agents for the effective conversion of non-food raw materials into digestible sugars are
explored.

According to the statistic data, wheat and cotton are the leaders in crop yields in the Republic of
Kazakhstan. Gross harvest of wheat in 2011 amounted to 22.7 million tons, while in the fields of
agricultural enterprises an average of 11.1 million tons of wheat straw was formed, only 10 percent of
which is used for feeding livestock and as litter to animals, the rest of it is plowed up into the ground and
burned in the fields. Thus, cereal straw is a large-capacity, affordable and promising secondary resource
of agricultural production in the Republic of Kazakhstan. One of the cheapest and available types of
cellulose-containing raw materials for large-tonnage production of energy carriers, in particular fuel
alcohol, is straw. This is a huge potential raw material base. Finally, the existing agricultural infrastructure
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makes it possible to solve the problem of delivering straw for processing, provided that the processing
enterprise is located near the elevator [1].

Given the low degree of effective use of straw cereals at present, the main attention is paid to the
problem of saccharification of this type of secondary raw materials. The plant cell wall has a high
resistance to degradation. Fungi and bacteria that use cellulose as a source of carbon have developed a
complex set of enzymes that hydrolyse cellulose, releasing glucose monomers. Enzymatic hydrolysis is a
promising method of processing plant biomass. However, during the enzymatic hydrolysis of ligno-
cellulosic materials in their native form, the yield of sugars reaches less than 20% of the theoretically
possible yield. Overcoming the physico-chemical barriers that hamper the availability of cellulose for
enzymes is an important issue, the solution of which is directly related to the search for low-cost pre-
treatment methods for raw materials. The effectiveness of this process determines the yield of the target
product in the process of enzymatic hydrolysis of cellulose and the economic feasibility of the entire
technology as a whole. Despite the relatively high catalytic activity of sulfuric, hydrochloric and
phosphoric acids, their use in the hydrolysis of lignocellulose is still not economically effective, since they
have a strong corrosive activity, their cost is high, and the neutralization of their excess in hydrolyzates is
associated with costs and environmental stress. Perspective is the use of sulfuric acid, which allows to
reduce the consumption of hydrolyzing agent due to its recovery. In this regard, the determination of
optimal pre-treatment regimes using sulfuric acid, as well as the study of the effect of its conditions on the
efficiency of enzymatic hydrolysis of wheat straw, is an urgent task. The development of complex
processing of wheat straw will not only improve the ecological situation, but also will provide raw
materials and additional products for the industry.

The development of complex processing of carbohydrate-containing plant raw materials and waste
will allow not only to improve the ecological situation, but also to obtain raw materials and additional
products for the chemical industry and biotechnological productions. Thus, the processing of renewable
carbohydrate-containing plant material and waste into industrially important chemicals is of great
practical interest

Of particular interest is the search for catalytic technologies of a one-stage, combined (hybrid)
process for obtaining valuable substances directly from this raw material, excluding the technological
stages of separation and purification of intermediates. One-stage organization of the process makes it
possible to obtain from the plant polysaccharide by the hydrolysis-hydrogenation reaction of compounds
such as xylitol and sorbitol. Intensive research is being carried out in this direction in the world. A wide
range of catalytic systems for the hydrolytic transformations of a renewable polysaccharide are proposed,
for example, catalytic systems based on carbon, oxides, zeolites, ion exchange resins. Various
technological schemes for the implementation of such processes have been developed, various variations
of the methods for similar processing of polysaccharides of carbohydrate-containing plant material and
waste are proposed.

However, the literature data published so far on the use of various catalytic systems in the conversion
of these polysaccharides often contradict each other, and the catalysts proposed exhibit little activity or
stability. It should be noted that most researchers have studied exclusively the hydrolysis of
polysaccharides into glucose, and the number of works devoted to the possibility of obtaining, for
example, from wheat straw of xylitol and sorbitol as a result of combined (hybrid) process processes is
extremely small. Although, these compounds are substances that are highly demanded in many modern
branches of the chemical, food, perfume, medical, and other industries. In particular, sorbitol and xylitol
are widely used in the production of surfactants, synthetic resins, varnishes, drying oil, vitamin C, food
products, etc.

To date, a fairly large number of experimental data on the hydrolysis of cellulose to glucose has been
obtained, but information on single-stage hybrid processes for the production of sorbitol and xylitol is not
enough, and the results described in the literature often do not agree with each other.

Analysis of the literature [2-11] on the topic of the work showed that in the field under study there
are a number of unresolved problems, the search for solutions of which seems useful for the creation of
effective catalytic technologies for the conversion of carbohydrate-containing plant material and waste
into valuable chemicals.
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In [12], a method is proposed that pertains to genetic engineering and can be used in the micro-
biological industry. Arabit producing yeasts or fungi transform the DNA encoding the D-xylose-forming
D-arabitol dehydrogenase and DNA encoding xylitol dehydrogenase. Then, transformed yeast or fungi
under conditions that ensure the synthesis of xylitol. Xylitol is removed. Yeast is selected from
Lygosaccharomycesrouxii, Candidapolymorpha, Torulopsiscandida, Pichiafarinosa, Torulasporahansenii.
Mushrooms are selected from Dendryphiellasalina and Schizophyllumcommune. The method makes it
possible to convert readily available sources of carbon, such as D-glucose to xylitol.

In [13], cellulose and hemicellulose in biomass are first decrystallized first with concentrated sulfuric
acid and subjected to the first hydrolysis, resulting in a hydrolyzate saturated with sugar and acid. After
that, the silicon oxides contained in the biomass are removed and sent to the processing. Then, the
remaining solid residues are subjected to repeated decrystallization and re-hydrolysis. The resulting sugar
solution is thereafter subjected to fermentation, using for this purpose microorganisms, preferably yeast
and bacteria, providing fermentation of both hexoses and pentoses simultaneously. The method makes it
possible to obtain sugars from biomass containing cellulose and hemicellulose, which is economically
efficient and does not pollute the environment.

In [14] describes a process for pretreating a cellulose-containing feedstock for enzymatic hydrolysis,
which involves preparing a feed slurry and treating it with an acid solution. A solution of nitric acid with a
concentration of 2,8-6,5% is used as the acid solution. The solution is heated to a temperature of 98-100 °©
C and held for 1-5 hours. The product obtained is filtered, washed. And as a cellulose-containing raw
material use miscanthus or fruit shells of cereals. The acid solution worked out after one cycle is
strengthened with concentrated nitric acid to a solution concentration of 2,8-6,5% and repeatedly used
again. The solution spent 18-25 cycles is neutralized with ammonia to obtain a solution of ammonium
nitrate for use as a fertilizer.

A method related to the microbiological as well as the food industry and which can be used in the
disposal of waste containing cellulose is described in [15]. The method involves pretreating cellulose-
containing raw materials from which barley or rice grains are used, or cotton linters, or wheat straw to
break down the crystal structure and increase its specific surface area. This treatment is carried out by
extrusion. The obtained extrudate is subjected to enzymatic hydrolysis with enzymatic preparations of
Asp. mix B 2000 or Blmix or celloviridine G20x at a mass ratio of the enzyme: extrudate 1-3: 1-9,
respectively. The proposed method is non-waste, environmentally friendly and inexpensive, characterized
by a high degree of bioconversion of raw materials with a significant reduction in the time required for its
implementation.

A method was developed [16] comprising the step of hydrolyzing a cellulose-containing biomass to
obtain an aqueous sugar solution. The resulting aqueous sugar solution is then filtered through a
nanofiltration membrane and/or a reverse osmosis membrane. The purified sugar solution is collected
from the inlet side and the fermentation inhibiting substances are removed from the filtrate side. These
fermentation inhibiting substances are one or more compounds from organic acids, furan compounds and
phenolic compounds. The invention makes it possible to obtain a sugar syrup purified from the
fermentation-inhibiting compounds in a simple manner and to increase the efficiency of the fermentation
of various chemical products.

Silveira et al [17] compared the activity of 6 strains of Zymomonasmobilis with respect to D-sorbitol
and gluconic acid.

The strain of Zymomonasmobilis ATSS-29191 compared to others showed relatively good growth
and high yield of products. For this strain, the effect of the initial concentration of substrates on the yield
of D-sorbitol and gluconic acid in the batch process was investigated [18]. The equimolar concentrations
of glucose and fructose ranged from 100 to 750 g / 1. Increase in productivity occurred at an increase in
the initial concentration of the substrate to 650 g /1. At 750 g/ 1, a drop in productivity was observed.

It was also found that with an initial concentration of 100 g / L, glucose and fructose were equally
converted to sorbitol and gluconic acid, especially during the initial reaction period. However, after 20
minutes there was a shift in the metabolism of sugars, characterized by: an increase in glucose
consumption, a strong decrease in fructose intake, a decrease in the yield of sorbitol, and a decrease in the
concentration of gluconic acid. An increase in the concentration of substrates to 600 g / I led to an almost
complete conversion of sugars to sorbitol and gluconic acid.
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This article describes the results of the pre-treatment and enzymatic hydrolysis of wheat straw, as
well as the synthesis of sorbitol in order to increase the yield of valuable products needed for industry. To
develop the processing technology, wheat straw was formed, formed as waste in the agricultural sector of
the Republic of Kazakhstan. Previously investigated plant raw materials were crushed and sorted. The
individual monosaccharides in the hydrolysates were analyzed by paper chromatography using Filtrak
FN-3, 11 and 14 in butanol-acetic acid-water solvents (4: 1: 5). The substances were detected by spraying
first with a first developer of K2SO4, then a mixture of benzidine, acetone and hydrochloric acid in a ratio
of 10: 2: 1. Alloys were prepared in the high-frequency melting furnace of the brand according to the
technology developed by us. A calculated amount of aluminum was placed in a quartz crucible and
gradually heated to 100-110°C, then the calculated amount of nickel, iron and titanium was introduced. As
a result of the exothermic reaction, the temperature of the melt rose to 170-180°C, which was mixed for 3-
5 minutes by an induction field. In graphite molds, the alloy was cooled in air and ground to 0.25 mm
grains. Activation of the alloys was carried out by leaching with 10 aqueous solution of caustic sodium,
taken in a volume of 40 cm’® per 1 g of alloy in a boiling water bath for 1 hour, after which the catalyst
was washed from alkali with water until neutral reaction with phenolphthalein. The catalysts thus obtained
were used for the hydrogenation of glucose. For the rapid identification of the optimum catalyst and the
study of kinetic regularities, the experiments were initially carried out in a modified batch reactor. The
device is equipped with a hermetic drive with a power of 0,6 kW, the speed of rotation of the stirrer is
2800 rpm, which allows to remove the diffusion complications of the reaction.

Pretreatment of straw was carried out in the temperature range 190-250°C with a variation in the
concentration of sulfuric acid from 0.6 to 2.5% by weight. Increasing the temperature to a greater extent,
compared with the increase in the concentration of acid, contributed to a reduction in the processing time
required to achieve the maximum yield of reducing substances (RS). more than decomposition of
monosaccharides. The yield of monosaccharides therefore increases with the reaction temperature. The
influence of the concentration of sulfuric acid at temperatures below 150 © C is noticeable, but with
increasing temperature to 160 © C it disappears.

The optimum temperature and duration of hydrolysis of straw with sulfuric acid were 160°C - 170°C
and 30-80 minutes, respectively. As the concentration of sulfuric acid increases, the rate of decomposition
of sugars increases. The optimum concentration of sulfuric acid is 1.77% by weight. Pretreatment of straw
with a variation of the hydromodule from 1: 3 to 1: 5 was carried out under conditions of 1.6% by weight.
sulfuric acid and at a temperature of 150 ° C. The highest yield of RSwas achieved with the hydromodule
1: 3.5, 1: 5 and 1: 5.8 and amounted to 26.8%, 27.0% and 29.2% respectively. The monosaccharide
composition of the hydrolysates was mainly represented by glucose, the concentration of which reached
25 g /1 in the hydrolysates.

Thus, the treatment of straw is 1.35% by weight. sulphurous acid at a temperature of 150°C, a
hydromodule of 1:3 for 60 min allows to obtain hydrolysates with a concentration of reducing substances
up to 7.6%, which will promote their further use in the microbiological industry. When using the
hydromodule 1: 4.5, the maximum concentration of reducing substances in the hydrolyzate is reached at a
temperature of 160°C, sulfuric acid concentration of 1.6% by weight. The yield of reducing substances
was 25.57% of the absolutely dry substance. In all straw hydrolysis experiments, the best results were
achieved with a sulfuric acid concentration of 1.6% by weight and an experimental temperature of 150-
160°C.

Studies of the processes of enzymatic hydrolysis of straw

Model experiments for the study of enzyme kinetics were carried out using paper and cotton wool as
the source of cellulose. In the experimental processes of fermentolysis, wheat straw that was pre-ground,
screened and dried to constant value in a drying cabinet at a temperature of 120°C for 2 hours was used,
which was pre-soaked in an autoclave at an excess pressure of 0.05-0.1 MPa for 0.5 - 1 hour.

The processes of fermentolysis were carried out while maintaining active acidity in the range of 4.9-
5.0 units. pH and temperature of 49°C. The duration of fermentolysis was 7-10 hours.

Studies of the kinetics and stoichiometry of the reactions of enzymatic hydrolysis of disperse solid-
phase vegetable substrates were carried out in a laboratory fermentolizer with automated pH control and
thermostating.

The results of the experiment are given in Table 1.
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Table 1 — Results of fermentolysis of the wheat sticks in the fermenter

Process Number of enzymes, The maximum concentration Output RS,
number units activity of RS, % %

1 62-75.8 0.43 43

2 62-75.8 0.46 4.6

3 6.2-17.6 0.46 4.6

4 31-37.9 0.48 4.8

5 62-75.8 0.32 3.2

6 1.6-1.9 0.26 2.6

7 3.0-3.8 0.26 2.6

8 4.6-5.7 0.22 22

In order to reduce the error and verify the action of the enzyme on single-component substrates, a
series of experiments were carried out on the fermentolysis of comminuted, de-impregnated paper into a
6-liter fermentolizer.

It is easy to verify that the dependence of the final concentration of RS (hence, the average rate of
fermentolysis) on the average value of the enzyme activity is linear, which theoretically follows from the
Michaelis-Menten model.

The results of comparative processes of fermentolysis of straw and paper are shown in Figure.
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Variation in the concentration of RS in the processes of fermentolysis of paper and wheat straw

Since the paper is practically pure cellulose, then, with the same kinetic parameters of the fermen-
tolysis processes, the amount of formed sugars in the case of fermentolysis of straw would be 1.49 times
less than when using paper. However, in reality, the structure of the straw is characterized by a higher
packing density of fibers and the presence of other interfering components, which leads to a slowing of
the rate of the fermentolysis process by a factor of 2.5.

The resulting purified glucose hydrolyzate was subjected to hydrogenation in the presence of a
nickel-aluminum-iron-chromium catalyst. From Table 2 it can be seen that the nickel catalysts under
investigation, under the conditions studied by us, show high activity and stability with respect to sorbitol,
the rate of formation of the latter varies with the number of doping metals in the initial alloys. The catalyst
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Table 2 — The effect of the amount of added titanium additive on the activity of the nickel-aluminum-iron catalyst,
(PN2 = 6MPa, Top-1000C)

Ad(ijtive’ t (())g" Sorbitol yield (%) in time (min) W*10*
° 0 10 20 40 60
0 100 14.4 18.6 23.4 31.4 38.1 10.9
1.0 100 14.5 18.3 24.5 31.3 38.5 11.3
3.0 100 16.3 22.5 27.8 37.0 43.7 12.8
5.0 100 17.9 24.2 28.7 40.5 48.3 14.1
7.0 100 18.7 253 32.1 414 50.5 15.9
10.0 100 15.3 23.0 29.7 34.1 49.3 14.8

of the alloy with 7.0% chromium exhibits the greatest activity, the yield of sorbitol at which at 100°C and
6MPa for 60 minutes of hydrogenation is 50.5%, and the rate of hydrogenation of glucose is 1.46 times
higher than for skeleton nickel without an additive.

It is shown that with increasing hydrogen pressure from 2 to 12 MPa and 40-120°C, the rate of
hydrogenation of glucose on titanium-promoted nickel-aluminum-iron catalysts increases. However, the
hydrogen pressure limit values have not been established. The "seeming" tendency of the reaction rate to
is due to the lack of a hydrogenated compound on the surface of the catalyst, as indicated by the fractional
order of the reaction for glucose. The order for hydrogen depends both on the temperature of the expe-
riment and on the pressure of hydrogen. Experiments on the influence of the concentration of glucose and
hydrogen show that the reaction order for the hydrogenated substance varies from zero to fractional, and
in hydrogen, fractional.
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BUJIA CABAHBIHAH COPBUTTI AJTY YJIEPICIH 3EPTTEY

AHnHoTanus. Makanaga copOUTTI aly MakcaThIHIA THIPOJIU3 — CYyTeKTEeHIIpyIiH (GepMeHTaTHBTI apanac (THOPHITI) Ipo-
LECTEPiH 3ePTTEYIiH HOTIKeEIepl KopceTinreH. J[om ockl Makanana eHIipicke KaKeTTi Oaranbl OHIMAEPIiH MIBIFBIMBIH JKOFaphI-
JIaTy MakKcaThIHJAa COPOUT CHHTE3iH COHBIMEH Katap Onpmail cabaHBIHBIH ()epMEHTATHUBTI THAPOIM3IH JKOHE KaliTa eHACYydiH 3epT-
Tey HoTmxenepi kepcerinren. Cabanasl Kaifta exneyni Temneparypackl 190-250°C nnamna3oHbIHAA KYKIPT KBIIIKBUIBI KOHIIEH-
TpauusachiHbIH Macc. 0,6 6actan 2,5 % TypaeHmipin xyprizingi. CabaHapl KYKipT KBIIIKBUIBIHIA THIPOJIU3ICYAiH OHTANIBI TEM-
neparypacsl xkoHe y3akThirbl 160—170°C sxone 30—-80 MunyTTHI Kypaasl. CabaHIbl THAPOIU3ICYAIH OapiblK TaXipudenepinmeri
€H KaKChl HOTHKE KYKIPT KbIIIKbUIBIHBIH KOHLEHTpaLmsicel Macc 1,6% sxoHe Temmneparypackl 150-160°C kesinne xerri. CabaH-
Il (PepMEHTATHBTI THAPOJIM3ICY MpOLECTepiHe 3epTTeyep Kyprisinai. Karas Toxipnoe xKy3iHae KaHIIAIbIKThI Ta3a LEeJUTI0I03a
0o TaObUTAABI, OHNA (EPMEHTOJIHM3 MPOLECIHIH KHHETHKANBIK Mapamerpiepi Oipaeil kesinae, cabaH (epMEHTONM3I KaF-
aiblHOa TY3UIETiH KaHTMONIIEpi Kara3abl KoJJaHFaHFa KaparaHda 1,49 ece a3. AJBIHFaH Ta3alaHFaH TIIOK03a THAPOIHM3ATHI
HUKEb-aTIOMHUHUH-TEMIP-XPOMJIBIK KaTaIH3aTOPABIH KaTBICYBIMEH CyTeKTeHmipinai. 7,0% XpoM KyliMackIHaH )KacajFaH KaTa-
JIM3aTOp COPOUTTIH MIEIFYBIHA YiIKeH Gencenainik kopcereni, 100°C sxone 6MIla, 60 MyuuyT Kesingeri cyrextenmipy 50,5%, a
JIFOKO3aHBI CYTEKTeHAIPY JKbULIaMIBIFEL 1,46 ece jKoFapbl KOcIlachl3 KaHKaIbl HUKENbre Kaparanaa. KepceTinni, CyTeKTiH Kbl-
CHIMBIHBIH 6Cyi 2-1eH 12 MIla neiiin sxone 40-120°C IIH0K03aHBI CyTEKTEHIIPY KbLIIAMBIFRI MOHTAXKIATFAH TUTAH HHKCIIb-
AIIOMHUHHUN-TEMIp KaTaln3aTopbIHA YIKEeHe .

Tyiiin ce3nep: O6unait cabansl, COPOUT,LEIUTION03a, KATATH3aTOP, HepPMEHTATHBTI rMAPONN3, OroMacca.
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WCCJIEJOBAHME MPOIECCA MOJYYEHUS COPBUTA U3 NIIEHAYHOM COJIOMBI

AHHOTamus. B craTbe mpuBeneHB! pe3ysbTAaTHl 0 N3YYEHHIO ()EPMEHTATUBHOIO COBMEIIEHHOTO (TMOPHIHOT0) Iporecca
TUZIPOJIN3-THAPUPOBAHKE C LEJIBIO MOMy4eHUs copOuTa. B HacTosel cTaTbe M3JI0XKEHBI PE3yJIbTaThl UCCIENA0BaHUA Mperoopa-
00TKM M (hepMEHTATUBHOTO THIPOJIM3a MIICHUIHON COJIOMBI, a TaKXKe IPOLEeCC CHHTe3a copOHTa C LENbIO MOBBIICHNS BBIXO/A
LIEHHBIX MPOJYKTOB, HEOOXOAUMBIX Ul MPOMBIIUIEHHOCTHU. [Ipeno6paboTky conoMbl MPOBOIMIN B Auarna3oHe temmeparyp 190—
250°C npu BapbUPOBAaHUU KOHIEHTPAIIMU CEPHUCTON KHCIOTHI oT 0,6 10 2,5 % macc. OnTuManbsHas TeMIepaTypa H MpoJIoKH-
TENBHOCTh TUAPOIIH3a COIOMBI CEPHUCTOM KHCIOTOH cocTaBmin cooTBeTcTBeHHO 160—170°C n 30-80 munyT. Bo Bcex skcnepu-
MEHTaxX THPOJIN3a COJIOMBI HAWIYHUIIHE Pe3yIbTaThl JOCTHUTHYTHI IPH KOHIEHTPAIIMU CEPHUCTOH KuCIoTH! 1,6 % Macc u Temme-
parype ombita 150-160°C. IIpoBeneHBI HccaeOBaHUS IPOIECCOB (HEPMEHTATHBHOTO THAPOIH3a coloMEL [lockonbky Oymara
SIBIISIETCSL IPAKTUUECKN YUCTOH IEJUTION030H, TO, TP OAMHAKOBBIX KHHETUUECKHUX MapaMeTpax MporeccoB (GepMeHTOIN3a, KO-
4ecTBO 00pa30BaBLIMXCSA CaxapoB B ciiydae (hepMEHTONIM3a CONOMbI ObLIO Obl B 1,49 pa3a MeHblIe, YeM IPU HCHOIb30BAHUU
Oymaru. IlosydeHHBIH OYMIIEHHBIH TIIOKO3HBIN T'MAPOJM3AT MOABEPrajid THAPUPOBAHUIO B MPUCYTCTBHU HHUKENb-aJTIOMHHUI-
AKeJe30-XpoMoBOro katanuzaropa. Karanusarop u3 crnasa ¢ 7,0% Xxpoma mposiBisieT HauOoJbIIy 0 aKTHBHOCTb, BBIXOJ] COpOUTa
Ha kotopoM ripu 100°C u 6 MIla na 60 MuHyTe ruapupoBanus coctasiseT 50,5%, a CKopoCTb rHAPHPOBAHUS TITIOKO3BI B 1,46
pasa BbIIIIE, YeM Ha CKEJIETHOM HuKene 0e3 nodasku. [lokasano, 4to ¢ pocToMm maBieHus Bogopoaa ot 2 go 12 MIla u 40-120°C
CKOPOCTh THAPHPOBAHUS TTIOKO3BI HA TPOMOTHPOBAHHBIX THTAHOM HHKENb-aTIOMHHHN-KETIE30 KaTaIn3aTopax yBEeININBACTCS.
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MOLECULAR-GENETIC MONITORING OF CAMELS
OF ARVANA BREED OF ARYS-TURKESTAN POPULATION
WITH THE USAGE OF DNA-TECHNOLOGY

Abstract. In this article identification and certification questions of high dairy effective genotypes of camels of
Arvana breed of Arys-Turkestan population with the usage of DNA-technology are considered. Performed mole-
cular-genetic analysis has shown, that population of camels has subdivision on breed parameter. Each subpopulation
of camels of Arvana breed has a distinctive gene pool for the given population. The obtained data can be used at
development of actions for preservation of their unique gene pools well adapted for local conditions. In the Arys-
Turkestan zone of camel breeding («Syzdybekov A», «Usenov N» farms) are identified and passported high dairy
effective genotypes of Arvana camels, with the use of DNA-technology in number of 200 heads of animals.
Interpopulation distinctions between populations of camels on 7 microsatellite loci have been received on population
«Usenov N» an average alleles — 6.28, heterozygosity-0.68, inbreeding — 0.0096, feature of the given population in 2
loci presence of private alleles, as is distinctive line of the given population. Distinctive feature of population
«Syzdybekov A.» is presence in 3 loci of private alleles. On the given population an average quantity of alleles —
6.43, heterozygosity-0.70, inbreeding — 0.0077.

Key words: camels, DNA, primers, loci, alleles, STR-polymorphism, genetic monitoring.

Introduction. The major problem of genetic researches in animal industries is perfection of methods
of genotypic estimation of animals essentially influencing on productivity of selection process. Studying
of polymorphic systems of blood of animals has provided zooengineering science with a quality moni-
toring of an origin, an estimation of genetic features of breeds, herds and lines, definitions of level of
genetic similarity between them and forecasting of heterosis effect [1].

Modern achievements in the field of molecular genetics, successes in decoding of genomes of many
animals and plants, including camels (2014), have essentially expanded a base of marker-auxiliary
selection and have caused an actuality of strategy and tactics development of genetic monitoring in animal
industries taking into account specificity of each subindustry. Now many selection programs on
improvement of breeds of animals are based on use of genetic markers that opens real possibilities for
monitoring of genealogical structure, preservation of an optimum level of a genetic variety, selection of
animals with the a glance of their genotypic estimations. For improvement of quality of production of
animal industries of Kazakhstan and its integration on the world market application of the advanced
selection-genetic methods which allow to create new highly productive breeds, types and lines of the
animals adapted for this or that zone of cultivation is required. For efficiency of selection process,
selection of highly productive individuals should be carried out with observance of strict genetic
monitoring. In breeding animal industries, including camel breeding, the method of the genetic control of
an origin of agricultural animals is very important, and genetic certification of significant genotypes is an
obligatory element of zootechnical control in breeding economy. Identification of allele pool of domestic
breeds of camels of a dairy direction earlier in Kazakhstan was not carried out. Thereupon genetic
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researches for carrying out of optimization of structure, identification and certification of valuable
genotypes, and also ordering of genetic resources in dairy camel breeding are actual.

Scientific novelty of research consists in studying and detection of the selection importance of
domestic breeds of camels with use of DNA-technologies in which research of biological tests (nonin-
vasive procedure) gives possibility of an estimation of animals at a birth, being based on 7 microsatellites
of DNA. Genetic profiles of camels will be constructed and genetic value of certain loci and their alleles
variants is identified.

The practical importance of work consists in DN A-analysis carrying out (in laboratory conditions of
institute) for definition of breeding value of animals from economy of various categories. Results of
research will allow to isolate perspective animals with certain genetic markers to use them in the further
selective-breeding work for formation of highly productive herd on dairy efficiency. Created electronic
genetic database on the basis of optimization of structure, identification of animals and ordering of genetic
resources will be promoted to acceleration of selective-breeding work. Certification of the researched
breeding animals gives the objective characteristic of each individual on genetic parametres.

The work purpose is identification of possible polymorphisms of 7 STR-markers at population of
camels, using a polimerase-chain reaction method (PCR) and on this basis identification and certification
of high dairy effective camels of Arvana breed of Arys-Turkestan population.

For object in view performance of following problems were solved: to lead selection of biomaterials
from animals of the Arys-Turkestan zone of camel breeding, to carry out the primary molecular-genetic
multiplex analysis of the received biomaterials of camels of a dairy direction on 7 loci of microsatellites,
to establish genetic profiles of camels of a dairy direction, to carry out complex analysis of investigated
populations of camels of a dairy direction by modern methods of population genetics, to carry out action
on pawning for a long-term storage of isolated DNA of camels of a dairy direction, to develop an
electronic genetic database and on its basis to carry out ordering of the received population-genetic data.

The estimation of a spectrum of a genetic variety of breeds demands studying whenever possible the
big number of the isolated populations in various ecological-climatic zones. The existing contribution to a
genetic variety of breeds is brought by the regional populations which gene pool, as a rule, was formed in
the conditions of relative isolation and on the basis of local cattle - the carrier of own unique allele pool.
Besides, on allele profiles of breeds used in an agricultural production, considerable influence render
plans of selection-breeding work [2].

In cattle breeding for today the following questions are actual: studying of genetic features of breed,
their phylogenesis and breed forming, similarities and distinctions, revealing of genetic anomalies at
animals, their origins.

Studying of genetic structure of artificial formed populations in animal industries represents the big
theoretical interest, and also allows to formulate the proved recommendations for perfection of existing
breeds and breeding work with them, corresponding to actual requirements of economic practice [3].

In the characteristic of allele pool breeds and populations of agricultural animals find application
genetic markers of different types. At camels, the greatest distribution have received two types -
erythrocytic antigenes of blood groups and microsatellites. Genetic markers allow to judge degree of
heterozygosity of animals, degree of consolidation of hereditary qualities of breeds, types, lines, about
genetic distinctions between them.

For effective selection on increase of quantity of protein in milk modern genetic and biotechnological
methods, in particular the molecular-genetic analysis are used, allowing to reveal polymorphism of genes
of proteins of milk. It is established positive connection of a genotype and haplotype on autosomal loci
with protein-dairy properties of milk of camel female [4].

Sequencing of camels' genome allows to identify genes or genomic areas of loci of quantitative signs
(QTLs), which are important at selection on reproductive, feeding and meat-and-milk qualities. The
mutations forming new versions of alleles, spending the basis of one gene, lead to formation of new
sequence of amino acids in protein (kappa-casein). All listed phenomena unite in concept gene or point
mutations. They can be harmful (BLAD, CVM), useful (kappa-casein) or neutral (blood groups,
microsatellites).

Introduction of method of polymerase chain reaction (PCR) in laboratory practice became one of the
most important events in clinical laboratory diagnostics in last decades. PCR method lifts diagnostics on
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essentially new level - level of definition of DNA or RNA that allows carrying out straight detection of the
infectious agent or a genetic mutation.

In the developed countries PCR method is used both in medicine, and in agriculture. In our republic
PCR method is applied in medical institutions, and in animal industries, particularly, in cattle breeding, it
is applied boundedly.

Genetic typing at DNA level can be used at diagnostics of hereditary diseases, such as the combined
immunodeficiency (SCID - severe combined immunodeficiency disease), a periodic paralysis of horses
(HYPP, hyperkaliemic periodic paralysis) and others.

The question, which is closely connected with identification and the control of an origin revealing of
carriers of the genetic defects causing display of hereditary diseases at camels. Now the laboratory can
offer identification of some of the most widespread hereditary diseases at camels. Search work on
revealing of markers for revealing of genetic defects, characteristic for camels of domestic livestock is
conducted also.

Monitoring of immunogenotypic indicators at animals is necessary for realization of genetic potential
and reception of healthy posterity. In this connection monitoring of the maintenance of the basic classes of
antibodies at camels promotes maintenance of immunity and as consequence, to preservation of health of
animals and reception of viable posterity.

The international society on studying of genetics of animals offers panels of loci of microsatellites
for principal views of the agricultural, domestic and cultivated animals in which are included the most
informative loci used at the control of reliability of an origin. Thus, microsatellite profiles can be used as
criteria of an estimation of genuineness of strain of camels [5].

Earlier scale works on identification, ordering and certification of genetic resources of domestic
breeds of camels in Kazakhstan were not carried out.

Methods. Objects of researches were served biosamples (histologic tests) of camels of Turkmen
Arabian Arvana breed.

The method of DNA-researches was applied on the basis of institute laboratory in department of
genetics of agricultural animals. As a material biological materials of animals from two base economy
(LLP «Usenov N», LLP «Syzdybekov Ay) are used. For DNA isolation there have been used commercial
sets of leading firms of manufacturers: GenePak PCR Core; Qiagen; Lithex; DNA-technology; Diatom
DNA; ExtraGene DNA Prep.

For the purpose of studying of interbreeding differentiation the genetic analysis of typing results of
200 heads of animals of domestic Arvana breed has been carried out on 7 loci of microsatellites of DNA
according to the research scheme (figure).

As material for researches the samples of DNA isolated from histologic tests with use of sets Diatom
DNA and ElxtraGene DNA Prep served. The isolated samples of DNA were amplificated on amplifier
2720 Thermal Cycler, on the basis of a set of primers of StockMarks firm. All works on isolation,
amplifications and sequencing have been carried out according to reports of the manufacturer, adapted to
the concrete complete of reagents.

Polymorphism of microsatellites of DNA defined with the help of sequenator ABI-310. The panel of
typing of DNA consists of 7 microsatellites, characteristic for carrying out of genetic examination of an
origin of camels. Interpretation of graphic profiles of results of samples genetic typing and definition of
genotypes of camels were carried out with the recommendation of the International institute of camel
breeding (International Camelid Institute) and the International society of genetics of animals (Inter-
national Society for Animal Genetics) [6].

Genetic-populational analysis taking into account frequencies of occurrence of alleles of micro-
satellite loci, level of multiformity and heterozygosity degrees, was carried out by the standard techniques.
Biometric calculations were carries out according to Statistical calculations carried out with use of a
statistical package and own development with use of an algorithmic language of programming Fortran
PowerStation. Databases are developed with use of package Microsoft Office Access 2007.

The final stage of amplified fragments analysis is identification of alleles and an establishment of
genetic profiles of investigated samples of DNA [7]. The established genetic profile of an animal is a basis
for registration of the genetic report of testing in which are specified revealed allele variants on each
investigated locus.
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Table 1 — Specific loci for camels genetic typing

# Loci Length Primer (5'-3") straight Primer (5'-3") reverse
11 LCAS8 211-261 GCTGAACCACAATGCAAAGA AATGCAGATGTGCCTCAGTT
22 LCA37 124-174 AAACCTAATTACCTCCCCCA CCATGTAGTTGCAGGACACG
33 LCA56 133-171 ATGGTGTTTACAGGGCGTTG GCATTACTGAAAAGCCCAGG
44 LCAG65 159-193 TTTTTCCCCTGTGGTTGAAT AACTCAGCTGTTGTCAGGGG
55 LCA66 216-266 GTGCAGCGTCCAAATAGTCA CCAGCATCGTCCAGTATTCA
66 YWLL29 210-232 GAAGGCAGGAGAAAAGGTAG CAGAGGCTTAATAACTTGCAG
77 YWLL44 84-136 CTCAACAATGCTAGACCTTGG GAGAACACAGGCTGGTGAATA

Results. Researches were carries out on biomaterials (histologic materials) animals from two base
economy (LLP «Usenov N», LLP «Syzdybekov A»). The size of sample was 102 heads (2 bores-male, 50
female camels and 50 colts) of each economy.
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The carried out researches of studied sample of camels have revealed presence of 47 alleles 7 loci of
microsatellites, that on the average on a locus has made accordingly 6.71 for Arvana breed [8].

In microsatellite loci at studied types of animals identified 5 private alleles. Number of effective
alleles (they bring the greatest contribution to calculation of degree of heterozygosity) were in all loci of
microsatellites that specifies in more uniform distribution of alleles of microsatellites in population. The
analysis of microsatellite profiles has allowed to differentiate animals of the given breed correctly.

Table 2 — Revealed allele variants at population of camels of Arvana breed. By a fat font private alleles are allocated

Loci Number of alleles Name of the alleles
LCA8 9 213,215,217, 219, 227, 229, 239, 241, 243
LCA37 7 128, 134, 148, 152, 158, 160, 162
LCA56 6 139, 141, 147, 151, 153, 155
LCA65 6 161, 163, 165, 171, 173,175
LCA66 7 218, 220, 222, 228, 230, 240, 242
YWLL29 4 216, 220, 222, 226
YWLL44 8 96,98, 108, 110, 114, 116, 120, 122
Observed heterozygosity — 0.69, expected — 0.67,
Average number of alleles 6.71 size of casual inbreeding — 0.0083

Advantage of microsatellites at detection of a pedigree belonging is caused by that first, gives in to a
differentiation polymorphism level, and secondly is possible classification on private alleles.

Use of homogeneous selection is directed on fastening of signs of efficiency of parents in posterity.
On the basis of it it is possible to draw a conclusion, that microsatellite profiles can be used as criteria of
an estimation of degree of heterogeneity of selection of parental pairs at thoroughbred cultivation. [9]

It is necessary to notice, that the revealed laws should be extended with care to camels of other
breeds, types or even herds. The data cited in the present work though are scientifically proved and expe-
rimentally proved, demand acknowledgement within the limits of more scale researches both in pedigree,
and in population aspect. [10]

We also result of the analysis of a genetic variety of Arvana breed camels with application as criteria
of an indicator of heterozygosity and sizes of casual inbreeding for two populations (see tables 3, 4).

Table 3 — Revealed allele variants and indicators of a genetic variety at camels of Arvana breed (population LLP «Usenov N»).
By a fat font private alleles are allocated

Loci Number of alleles Name of the alleles

LCAS 8 213, 215, 219, 227, 229, 239, 241, 243

LCA37 7 128, 134, 148, 152, 158, 160, 162

LCA56 6 139, 141, 147, 151, 153, 155

LCA65 5 161, 163, 165, 171, 173

LCA66 6 218,220, 222, 228, 230, 240
YWLL29 4 216, 220, 222, 226
YWLL44 8 96, 98, 108, 110, 114, 116, 120, 122

— 62 ——
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Table 4 — Revealed allele variants indicators of genetic variety at camels of Arvana breed (population of LLP «Syzdybekov Ax).
By a fat font private alleles are allocated

Loci Number of alleles Name of the alleles
LCA8 9 213,215,217, 219, 227, 229, 239, 241, 243
LCA37 7 128, 134, 148, 152, 158, 160, 162
LCA56 6 139, 141, 147, 151, 153, 155
LCA65 6 161, 163, 165, 171,173, 175
LCA66 6 218, 220, 228, 230, 240, 242
YWLL29 4 216, 220, 222,226
YWLL44 7 96, 98, 108, 110, 114, 116, 120

As follows from the above-stated data interbreeding distinctions between populations of camels on
7 microsatellite loci have been received on population «Usenov N» an average alleles — 6.28,
heterozygosity-0.68, inbreeding — 0.0096, feature of the given population that at 2 loci present private
alleles, as is distinctive line of the given population. Distinctive feature of population «Syzdybekov N» is
presence in 3 loci of private alleles. On the given population average alleles — 6.43, heterozygosity-0.70,
inbreeding — 0.0077.
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H. Asmbaes’, 3. K. Amnib6exoa’, JI. Tamumos?, XK. E. Aiivenosa’, C. Hyp6ae|;3

"KILIC «OnTycrik baThic Mal skoHe 0CiMIIK MapyalIbUIbIFb! FHUIBIME-3ePTTey HHCTHTYThI, LlIbiMent, Kasakcran;
M. Oye3oB arsiHarsl OHTycTiK Kasakcran MemiekeTTik yuusepcuteri, Ilbivent, Kasakcran
IKIIIC «Kazak Mall MapyaiibUIbIEb 5KOHE KEMIIOI OHIPICi FHITBIMHA-3epTTey HHCTUTYThI), AnMaThl, Kazakcran

JHK TEXHOJIOTI'UAJIAPBIH KOJIJAHA OTBIPBIII,
APBIC-TYPKICTAH NONVYJALOUACBIHIA OCIPUIETIH APYAHA
TYKBIM/Ibl TYWUEJIEPTE MOJIEKYJISIPJIBI-TEHETUKAJIBIK MOHUTOPUHI KYPII3Y

Annotanus. Makanana JIHK-texHonorusuiapsia KojinaHa oTeIpeinn Apbic-TypKicTaH MOMyJNISAIUsACHIHAA ©Cipi-
JIeTiH apyaHa TeKTi achll TYKbIMABI Tyienepai OipereiyieHIipy >KoHEe KYXKaTTaHIBIPY KapacThIpbUIFaH. bapibik
TeHETHKAJIBIK JKOHE T'€HEeaJOTWIISBIK 3ePTTEY JKEPruUIiKTI MapyalsuibIKTapaa Kyprizii. Tyiie MangapbIHbIH 3epT-
TEJIT€H TYKbIMAAPBIH/A TOJBIK aibIpMaNIbUIBIK TaObULABL. Op0Oip TYKbIMAA ©3/1epiHe TOH ajulesiaep TaObuIabl. ApbIc-
TypkicTan alimarbiHIa ecipirin kaTkaH (/K «CeiabikOekoB Ay, /K «YceHOB H») TyllenepaeH achil TYKBIMIIBI
Mal TOOBIH KYpy VIIiH, CYT OHIMALUITi >kOFapbl reHoTunTi Mamgapapl JTHK-TeXHOMOTHACHH KOJIaHa OTBIPHII,
200 Gac Tyitenepai OipereitneHaipy *oHe KYKaTTaHABIPY. OPTYPIi Mall TOOBIHAAFBI TYHENEpIiH ailblpMaIIbUIBIFbI
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«Yceno H» m/k Mangapaa ajurenbaepiH opTama caHsl - 6,28, rerepo3urotansirsl - 0,68, TybicTHIFH - 0,096. By
MaJ TOOBIHBIH €PEKIIENiTi 2 JTOKycTa 03iHe TOH ayuteibaep Ke3aecTi. « Ch3AbIKOeKoB Ay /I Mall TOOBIHBIH aifpBIK-
IIIa epeKmIeNiri 3 JOKyCcTa e3iHe TOH aiuienbaep kKe3necti. bysr Man ToOOBIHBIH OpTalia ajurenbaep caHsl - 6,43, rete-
posurotansirsl - 0,70, Tysicteirsi- 0,0077.

Tyiiin ce3nep: Tyite, JJHK, npaiimepiep, nokyc, autensaep, STR-noaumopdusm, reHeTHKaIbIK MOHUTOPHHT.

H. Aau6aes’, J. K. Axnib6exosa’, JI. Tamumos’, K. E. Aiimenosa’, C. HypﬁaeB3

'"TOO «¥Oro-3anamsiit HAy4YHO-HMCCIEI0BATEIbCKUI HHCTUTYT dKUBOTHOBOJACTBA U PACTCHUEBOACTBAY,
IIsivkenT Kazaxcran,
*FOxH0-KasaxcraHckuii rocynapcTBeHHbli yausepeutet um. M. O. Ayesosa, IlIsivkent Kasaxcran,
*TOO «Kazaxckuii Hay4HO-HCCIIeI0BATEIbCKHH HHCTHTYT )MUBOTHOBOICTBA M KOPMOIIPOH3BOICTBAY,
Anmatsl, Kazaxctan

MOJIEKYJISIPHO-TEHETUYECKAA MOHUTOPUHT
BEPBJIIO/IOB ITOPO/IbI APBAHA APBICh-TYPKECTAHCKOM MONYJIAIAU
C HCIIOJIB30OBAHUEM JIHK-TEXHOJIOI'MHA

AHHOTanus. B craTbe paccMOTpPEHBI BOIPOCH! MICHTU(PHKAMH M IaClOPTH3aLUK BBICOKOMOJIOYHBIX T'€HO-
TUTIOB BEpOJIOZOB TOPOIBI apBaHa apbICh-TYPKECTAHCKOW NOMyJsImu ¢ ucrnonb3oBanueMm JIHK-rexHomorum.
[IpoBeneHHBIN MOJCKYISIPHO-TEHETHYCSCKII aHAIN3 MTOKA3aJI, YTO IMOMYJISIUS BEPOIFOIOB HMEET IOAPa3ACICHHOCTh
mo mapamerpy moponsl. Kaxxmas cyOmomyssinust BepOIIO0B MOPOALI apBaHAa UMEET OTIMYUTENBHBIA ISl JAHHOW
norryIsiiun TeHodona. [lomydeHHbIe TaHHBIE MOTYT OBITH MCIIOJB30BaHBI MIPH pa3paboTKe MEPOIIPHATHI IO coXpa-
HEHHIO WX YHUKAIBHBIX TeHO(OHIOB, XOPOIIO aJalTHPOBAHHBIX K MECTHBIM YCIOBHAM. B Apbich-TypKecTaHCKOM
30He BepOmonoBoacTBa (KX «Corzapikbexo A.», KX «YcernoB H.») mneHTHOUIIMPOBAHBI U MaCIOPTH3UPOBAHBI
BBICOKOMOJIOYHBIE T€HOTHITHI BepOIIOIOB apBaHa ¢ ucnoib3oBanueMm JIHK-texnonorum B kommuectBe 200 rosoB
KUBOTHBIX. MEXNOIMyISIHOHHBIC Pa3IHIUs MEKAY MOMYJLIIUIMU BEPOIIIOJOB 10 7 MHKPOCATEIIUTHBIM JIOKYCaM
OBUIH MOTYYEHBI 110 MOMyYJIINH « Y ceHoB H» cpennee uucno amneneit - 6,28, rerepo3urorHocts - 0,68, mHOpHUAMHT -
0,0096, ocoOeHHOCTH TaHHOMW MOIYJISIIIMU B 2-X JIOKYyCaX NPUCYTCTBHE NMPHUBATHBIX ajieed, 4To U sBJIIETCS OTIIHU-
YHUTENBHOM 4epTol JaHHOHW nomyssiuuu. OTIMYNTENbHOW 0COOEHHOCTHIO MOMyJsuU «CBI3IBIKOEKOB A SIBISETCS
Hanuuue B 3 JIOKycax NpUBaTHBIX awieneid. [lo maHHOW momyssiuu cpeiHee 4ucio amienedt - 6,43, rerepo-
3urotHocTS - 0,70, uaOpUAMHT - 0,0077.

Karouessie cioBa: Bepomozpl, IHK, npaiimepsl, nokycsl, amienu, STR-nonmmophusm, reHeTHIecKiii MOHH-
TOPUHT.
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ZOOPHILOUS FLIES (Brachycera, Cyclorrhapha)
OF SOUTH-EAST KAZAKHSTAN

Abstract. Types of the zoophilousflies, having veterinary-medical importance in the conditions of cattle farms,
are presented. The brought types of family Muscidae, Calliphoridae, Sarcophagidae, Oestridae, Hippodermatidae are
harmful for animals. Seasonal-daily dynamics zoophilous flies differed depending on type of insects, these periods
are different region in miscellaneous; the general length of time of the hold up on animal in South-east Kazakhstan
forms 160-165 days. On nature of the feeding revealed flies pertain to Saprophytes (licking), Sarcophages (the
incitantsmyasis), Haemophages (blood-sucking), but on larvaldevelopment divided on Sarcophages, Necrophages
and Coprophages.

Keywords: zoophilous, imago, musca, larvae, flies.

A very large group of Diptera insects, covering about 25 families, 95 genera, more than 257 species,
belongs to zoophilic flies. We here consider round-toothed short-bellied zoophilic flies (Cyclorrhapha). In
the rooms, pens, summer camps and pastures, a large number of zoophilic flies are milled and attack
animals, causing anxiety, reducing their productivity and contributing to the spread of infectious agents,
invasive diseases among animals and humans. Most of them are synanthropic and there are a considerable
number of field and pasture species. Larvae of some species spoil the feed, as well as finished products of
livestock (meat, dairy products, skins, etc.). Studies have shown that flies can carry over 63 species of
pathogens of dangerous diseases [1]. The diversity of habitat and nutrition conditions of zoophilic diptera
makes them potential carriers of microorganisms, protozoa, and the role of flies as intermediate hosts of
helminths is known. Pasture flies are the intermediate economic nematodes Thelaziagulosa, T. skrjabini,
Parabronemaskrjabini, Stephanofilariastileesi, Setariaservi [2]. Zoophilic flies differ in a complex form of
feeding: in some adult forms, phytophagia, hematophagia or saprophagia and non-rophagia, coprophagy
predominate, and in larvae in the development cycle only - necrophagia, coprophagy, sarco-phagia. Under
what conditions they multiply and inhabit, how environmental conditions affect their mass reproduction,
successful struggle depends on this. In this paper new generalized additional results on ecology and
biology of dominant species to annotated note of zoophilic flies are presented [3]. The need to study the
species diversity of zoophilic flies and their bioecological features is of definite scientific and practical
interest in reducing the circulation of flies

Material and methods of research. The material was the perennial entomological surveys in
livestock farms. For the study of bioecological features of dominant species of flies, collection and
visualization of zoophilic flies attacking animals in the conditions of the dairy complex of the state farms
“Kaskelensky” Kaskelen, “Ilysky” of the Ili district of the Almaty region, as well as in livestock breeding,
was carried out from April to September of the state farms "Kuraksu", "Mataisky" of the Borlyutobinsky
district, the collective farm named after Abay of the Kapal district in the former Taldykorgan region. To
study regional features of the ecology, in particular seasonal and daily activity of the most harmful species
of zoophilic flies, catching (a 20-minute registration fee) and visual recording of them directly on animals
was conducted. The daily rhythm of activity is determined by the hourly calculation of flies attacking
animals. Possible flock breeding biotypes have been studied in each insect species for several years,
which depend on temperature, air humidity and soil. Places of fruit of flies, biotopes of development of
larvae and pupae serve as an object for developing an ecological basis for regulating their numbers. In
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visual accounting, the total number of flies on animals was determined by taking into account 5 minutes.
To do this, on both sides of the animal, two counters count the number of flies in one minute, recording
the data, driving the flies and repeating the reading five times. Adding data from both sides and dividing
by 5 produces the average number of flies attacking animals.

Results. Drosophila funebrisFlln. Infrastructure Muscomorpha, superfamily - Drosophiloidea,
Family - Drosophilidae. Sinanthropus. They are widespread in all settlements, dairy farms, medical point
inKaskelensky, Ilysky and in the Alakol Nature Reserve in the rounds "Toguztubek, Tuyuksu, Kokpekty,
Baibal, Karamoyin" of the Almaty region. Of zoophilic flies, they are small, 3-4 mm. Head rounded,
forehead with 3 orbital setae, of which the first is directed forward, and the posterior backward. A coarse,
pinnate aster. Abdomen - brown with wide blackish bandages. The view is not rare. Imago is inhabited in
warehouses, in latrines, potato storage facilities, in garbage dumps, in manure stores, in dwellings, etc. In
the summer, animals attack, sit down in the eyes, mouth, and ears. In warm rooms, where there is an
optimal breeding environment, they are found throughout the year. In the dwelling and in the production
premises flies with salted wandering ferments, fruits, vegetables are brought in. They feed on the juice of
rotting vegetables and fruits or bread sourdoughs. The life expectancy of the adult is up to a week.
Females are prolific. From egg to imago - 10 days. Larvae feed mainly bacteria of acetic acid
fermentation [4], therefore imago is common in the premises of the corresponding production. Polyvoltine
appearance. Contaminated vegetables and fruits, worries animals [5] and people. They are of great
importance in the epidemiology of gastrointestinal and other diseases.

It is widely spread, except in the Far North.

D. melanogaster Lw. (= D. Fasciata). They eat the juice of plants and rotting organic substances,
juice of vegetables, fruits, larvae - microorganisms of acetic acid fermentation. Departing from the room,
they sit on the animals. Sinanthropus. Polyvoltine appearance. Females lay eggs. Has high fertility. From
egg to adult on average 10 days. In the laboratory, they get a good separation. Drosophila is widely used
for research in genetics. Biology and ecology as in the previous species of fruit flies.

Distributed in the dairy complex of state farms "Kaskelensky" of Kaskelen, "lliysky" of Ili districts
of Almaty region, as well as in cattle-breeding farms of the state farm "Kuraksu" of Borlyutobinsky
district, kolkhoz Abay ofKapalsky district in the former Taldykorgan region.

Fanniacanicularis L. Small housefly —“small room fly”’. The Muscidae family are real flies. A species
that is of medical-veterinary importance. Flies of medium size are widely distributed everywhere, both in
cities and in rural areas, in dwellings and cattle-breeding premises. Sinanthropus. Habitats: in latrines, in
landfills, in livestock premises, especially in pigsties and on adjacent territories. Shade-loving, licking
type, so in the hot months, the maximum of the flight is noted - in the morning and in the evening. In
rooms at night, they usually concentrate at the ceiling, on wires, wall protrusions, stucco decorations, etc.
Numerous appearance. Fecundity of females up to 200 eggs [6, 7]. Both eggs and larvae, possessing
hydrostatic adaptations, are able to develop in a liquid medium. Larvae develop in feces, semi-liquid pig
manure, in the accumulation of chicken manure, in wet garbage, less often in garbage and animal manure.
They are of great importance in the spread of gastrointestinal and other diseases [1, 5, 7, 8].

Spread. Cosmopolitan (Europe, North America, Asia). In southeastern Kazakhstan, in all natural
areas of the Almaty region.

Fannialeucosticta Mg. In all rural areas of southeast Kazakhstan and in all rounds of the Alakol
reserve [5]. Habitat of the adult: garden, bazaar, places where there are scum, fresh fruit, human dwelling.
Larvae develop in summer type latrines, in garbage dumps and in pig manure. Thermophilic and
xerophilic appearance. Place of imago are garbage dumps, pig manure and thick drying feces in rural
lavatories. Mass flight - July-September, maximum activity falls on the hottest hours day. In the desert
regions - a large species. Harmfulness - mechanical transfer pathogenic microorganisms.

Distribution - the south of Europe, the Caucasus, the South, the Middle Belt of Western Europe,
Central Asia, North Africa, Taiwan, Java [5, 6].

Fanniascalaris F. Crawling along the body and licking the discharge from the eyes and nose, they
disturb and prevent grazing, because of what animals lose weight. Habitat of the adult - dwelling, wood
planting, feces, manure, slops, rotting fruits and vegetables; in places of open sale of products. Kind of
thermophilic. Attractive places for adults are wandering fluids (kvass, wine). Larvae prefer substrates that
are in semi-liquid state (pig litter, semi-liquid garbage cans, toilet feces with deep culling). Numerous
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view. It has medical and veterinary importance. The carrier of intestinal infections [1; 8]. Limiting factors
include the elimination of conditions that promote the reproduction of flies, as well as the destruction of
larvae and pupae in substrates by various insecticides.

Distribution: Europe, North America, Central Asia (boreal Holarctic); rural areas of Almaty region
[6, 8].

Musca domestica L. The housefly is floppy. They have two subspecies - Musca domestica L.; Musca
domesticavicina Macq. Distributed everywhere in cities, and in rural areas, in dwellings and close to
them. Everywhere in the settlements of the Almaty region. The imago is not so closely connected with the
premises, being caught not infrequently on animals in noticeable amounts far from populated areas. Kind -
most closely associated with the environment of a person. Food is provided by a wide variety of
substances of both vegetable and animal origin; to maintain the normal life of flies, it is necessary that
their food include carbohydrates and proteins (the latter are required for the development of the ovaries);
The necessary nutrients for the life of the fly are drawn from both human food and from the dregs of its
economy. A single copulation is enough for the female to lay fertilized eggs all her life. The development
of animals occurs in manure of various animals and in decomposing substances, garbage pits, garbage
receptacles and in feces, under the litter, under littered forages, green in the cattle feeders, cowshed and
food waste, as well as in substrates of animal origin and so on. The larvae are omnivorous. For pupation
in the pre-pupal stage, they crawl out to a more surface layer of the substrate or into the ground. The
maximum life expectancy of imago is 62 days. The development cycle from egg to adult at a temperature
of 25-35 ° C is completed in 14-16 days. [9]. Females during a life postpone up to 600 eggs [1; 6]. Imago
has saprophagia. The view is numerous. The maximum number is observed in the hot season; winter in
the phase of pupae, and adults hibernate only in a warm room. With the greatest number of harms,
attacking animals [10, 11].

The epidemiological significance of flies is very high: pathogenic microbes in their intestines remain
viable and come out with feces or eructations, remaining in these

"Fly spots" for some time alive; carry microbes and on the surface of the body, which promotes the
abundance of hairs and bristles on their covers. The variety of habitat conditions and nutrition of
houseflies make them potential carriers of very many micro-organisms that are clearly pathogenic to
humans and domestic animals (causative agents of dysentery, paratyphoid, typhoid, cholera, tuberculosis,
diphtheria). The housefly can carry protozoa and eggs of the worms both on the legs and in the intestine
[1, 2]. To regulate the number, it is proposed to establish a sanitary order in the biotopes, where the
development of larvae is possible.

A universally widespread synanthropic species.

Musca sobrens Wd. Bazaar fly. Distribution: all areas of the Almaty region. Mass quantities are
found in peasant farms and settlements, in the bazaar and other places of open sale of food. In the pre-
mises is rare. The imago is fed with fruits, sweets, dairy and meat products, garbage, etc. Attacks on
people and domestic animals (cattle, sheep), in which the secretions of sweat glands, mucous membranes
of the eyes, nose and mouth are poured, and also lick blood and purulent discharge. Females lay eggs on
pig manure and in garbage dumps. The larvae are coprophagous.

Numerous, synanthropic appearance. According to several authors [1; 6; 8] the species has epidemio-
logical significance in the spreading of the wand of Koch-Wicks - causative agent of epidemic-
conjunctivitis.

The species is characterized by temperate, subtropical and tropical belts of the Old World.

Musca tempestiva Fall. Dark color, average size of the adult. Imago are common in the forest areas
of the foothills of Zailiysky, ZhungarAlatau on litter and on animals. By eco-logical features is that they
sit on pets and a person, licking the secretion of mucous membranes, sweat glands or wounds. The female
lays eggs on the litter of cattle, pigs, horse manure, as well as dung prepared for drying [10]. Preimaginal
stage 9-10 days. Imago-saprophagus, facultative haemato-phage. The larvae are coprophagous. The period
of mass flying is limited by the summer months. Disturbs animals and people, has a medical and
veterinary importance. Malicious appearance [6; 9; 11]. Biothermal treatment of manure is necessary for
regulating the population.

General distribution: Europe, Central Asia. Distribution in the Almaty region: forest, foothills of
Zailiysky, Dzhungar Alatau.
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Musca amicaZim. The imago is found on cattle-breeding farms in the mountainous zone of the
Almaty region [10]. Crawling along the body of livestock, they mechanically carry out pathogenic micro-
organisms and helminth eggs mechanically on their paws and on hairs. The species is an intermediate host
of the causative agent of conjunctivelkeratitis of cattle - the nematode Thelaziagulosa Rail. et Hen.
Female calves in the eyes of animals lay eggs that fall into tearful expirations, from there fly eggs
swallow, in the body of flies develop larvae, upon reaching the invasive stage advances to its proboscis.
When the flies sit in the eyes, the larvae of the calves come out of its proboscis, into the conjunctival sac
of cattle, because of which the blindness comes to the cattle [2; 6]. The number of flies in the summer is
medium. A view of the desert zone was not found. Reducing the size of the species requires preventive
measures aimed at destroying flies in the larval stage.

Distribution - Siberia, Mongolia, North China, Europe, Kazakhstan.

Musca autumnalisDegeer. Field Fly. Distributed in the southeast of Kazakhstan. It is one of the most
common pasture-type flies widespread in the desert area of the Almaty region. With regard to heat,
appearance. Habitat: Imago is common everywhere, especially pastures on a cow and manure. On hot
summer days, females attack animals and humans, concentrating on the mucous membranes and wounds
of the skin. Larvae develop in cow dung. The duration of development of larvae is 5-6 days. Pupation
occurs in the soil. Numerous in pasture and in the field, in the presence of animals found only in the pen,
the rooms do not fly. The largest peak in abundance was recorded in July-August [10, 11]. The beginning
of flying in the pens is observed at the end of April, the end of the summer is in the middle of October. It
has medical and veterinary importance.

Males often live on flowers of plants. Are optional hematophagi. It is an intermediate host of the
nematode Thelaziarhodesi, which cause conjunctivitis and keratitis of cattle. Inflamed conjunctiva
strongly swollen, that eyelids completely cover the eye.

Proposals for regulating the number. Biothermal treatment of manure of large horned cattle [6].

Distribution - Europe, Central Asia.

Musca larviparaPortsch. Viviparous field fly. Distributed in the southeast of Kazakhstan. In desert
areas of the Almaty region, flies are common in pastures; females in large numbers come across cow dung
or animals, adding blood to the wounds. They are most active in hot days and hours with intense sunlight.
Females are viviparous; give rise at a time to one larva of the stage on the surface of the cow dung.
Imagosaprophagy, hematophagous. The flies of zoophilic flies were observed only in the living rooms of
a calf from the third decade of April; in late April, was observed from 12 to 16 hours. In early May, a
single flight was registered in the calves at a temperature of 12-16 ° C. At a temperature of 18-20 °, the
intensity of the flight was 15-20 specimens. for a 20 minute fee [10, 11]. Males rarely fly on animals.
They are common in vegetation. Numerous view. A species that is of medical-veterinary importance.
Mass attack of females causes anxiety of animals. By merging the secretions of the conjunctiva, these
species are themselves invaded by calves and they develop nematodes and then larvae infect healthy
animals.

Regulation of numbers - biothermal treatment of cattle manure.

General distribution of the species. Europe, Northern Mongolia, Central Asia, North. Africa [6].

Musca osiris Wd. A species that is of medical-veterinary importance. Distribution: desert areas of
Almaty region. The beginning of flying in the pens is observed at the end of April, the end of the summer
is in the middle of October. Habitat: pastures, animals, slaughterhouse, bazaar. Alakol district,
neighboring settlements [10, 11]. Closely related to animals. In the pasture, the field is attacked by a man.
Concentrate near the eyes, mouth and in the wounds of animals. Flies are very thermophilic and sun-
loving. Females are very annoying cattle. Bleeding appearance, Larvae develop in the cow litter.
Numerous view. Harmfulness - a vector of infectious diseases of domestic animals [6].

To regulate the species, biothermal treatment of manure is proposed - the environment of develop-
ment of larvae [9].

General distribution. Moderate, subtropical and tropical belt of the Old World.

Musca vitripennis Mg. They were found in animals in desert areas, as well as in the underground
farms of the Alakol Reserve Cardon, the Zhungar National Park. Imago attacked sheep, cattle. Relatively
thermophilic appearance. Imago-licking. The larvae are coprophagous. In the summer period there are a
significant number [10]. Has epizootological and epidemiological significance. The species has a
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medicinal value. Regulation of numbers is achieved by combating the preimaginal phase of species
development [6].

Distribution: Middle and southern strip of Europe, North Africa, Northern Iran, Turkmenistan,
Kazakhstan.

Morelia hortorumFIl. They occur in the foothills and mountain pastures of the Zailiysky Ala-Tau
(Assy's lair, the Turgen gorge), in the pastures of the foothill zone of the Enbekshi-Kazakh district in the
Almaty region. Ecological peculiarities of the species - flies are common on the leaves of deer trees and
on large herbaceous plants with colonies of aphids in wildlife conditions, as well as near dwellings on
litters, faeces, garbage pits, etc. In considerable numbers they come across wandering berries , meat, etc.
Especially females, both saprophytes, and facultative haematophages met on cattle in pasture. In a
considerable number they are found in the restrooms of the rural type. In the gardens and vineyards, flies
are found on fruits and berries. Flies matter in the transfer of pathogenic flora to fruits, berries, etc.

The place of development of the preimaginal stage of flies is served by substrates of organic origin
(excrement of domestic animals, carrion, kitchen scum, etc.). Discovered in an open pen and in cages of
calves [11]. Puparia of this species are destroyed [12] larvae of the perepochoptera - Trybliographa-
submontane (Hymenoptera, Eucoilidae).

Spread. Europe, Mongolia, Siberia to Yakutsk, Kazakhstan. Distributed in the southeast of Ka-
zakhstan.

Ophyracapensis Wd. (= O. anthrax Mg.). Distributed in the desert regions of the Almaty region.
Licking appearance. Crawling on the body disturb the animals. Habitat species: on the leaves of shrubs,
on the walls of latrines; in the premises in which meat products are stored. Crawling along the body
licking animals. Found in the vicinity of the houses of belly-novodas and huntsmen. On a large part of the
range, the species is not rare. Thermophilic appearance. Coprophronophagous larvae. Larvae from stage
IT feed on larvae of houseflies, in particular larvae of calorie flies, that is, they pass to predation. They
hibernate in the phase pupae in the ground. Economic significance: larvae from stage Il reduce the
number of larvae of houseflies. Regulating the number requires compliance with sanitary conditions.
Limiting factors include the elimination of conditions that promote the reproduction of flies, as well as the
destruction of larvae and pupae in substrates by various insecticides.

Distribution: Central Asia, Caucasus, Southern Europe, North Africa.

Hydrotaeadentipes F. The common cervix is common in the southeast of Kazahstan, in the rural areas
of the Almaty region. The habitat of a fly is associated with the conditions of the farm, the wildlife and
close to housing. In the living quarters do not fly. Licking allocation from the eyes, nose, ears and disturb
the animals. According to ecological features of the species, the larvae are predators; developing in
clusters of manure and faeces, destroy larvae of houseplants and other flies. Larvae of stages 1 and 2 feed
on the general sub-stratum; and the larvae of stage III become predatory, feeding on larvae of various
flies, especially room, bazaar flies and autumn flies [6]. The role of the larvae of the common jaw in
reducing the number of synanthropic flies is considerable; it is especially noticeable in areas with sandy
soil. Economic importance - the fight against them can increase the number of room and bazaar flies.

Distribution: Central Asia, Europe.

Lyperosiairritans L. Small cowhide. The species has a medical-veterinary value. Habitat: cattle-
breeding buildings and open pens, ectoparasite with a long stay on the host. They do not fly into the
dwelling [13, 14]. An active bloodsucker, closely associated with cattle, strongly annoying with his
injections of domestic ruminants, contribute to the emergence of dermatitis. Activity is high in the
morning and evening hours. The peak of numbers was recorded in July-August in the morning and
evening hours [10, 11]. The female lays eggs in fresh litter of cattle. Larvae are developing in cow dung.
Out of the laid eggs, larvae leave in 12-18 hours. The development of the entire stage of the larvae takes
place 3-4, pupae in 5-7 days. Development from egg to adult lasts 8-10 days. It causes a decrease in milk
yield and fatness of livestock [14, 15]. Biothermal treatment of cattle manure is proposed to regulate the
number.

Geographical distribution: Europe, North. Africa, North America. America, Japan, Central Asia,
Kazakhstan. It is widespread on all cattle-breeding farms in Almaty region.

LyperosiatitillansBezzi. Southern cow litter .Habitats are closely related to settlements where there
are domestic animals, especially cattle. Pasture appearance. The active bloodsucker; proboscis spiny-
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sucking type, attack both pets and humans. The skin contributes to the emergence of dermatitis. Long-
term attacks are intrusive in the field on hot sunny days. Imago is the intermediate host of the nematode
Parabronemaskrjabini. In the room flies rarely. Li-chicks are cathartic. The development of larvae occurs
in cow manure, under the litter, under the lying fodder, the greens of the calf and cowshed, in food waste,
in substrates of animal origin. The number of fly larvae in the calf feeding troughs was up to 300
specimens. per 100 sq. cm. Development from eggs to adults lasts 8-10 days at a temperature of 24-26 °C
[15; 13]. In peasant farms of the desert zone, a massive species. Regulation of the number is connected
with the environment where larvae and pupae develop [10; eleven]

Spread. South of Europe, Central Asia, Southern Kazakhstan. Distributed in the desert and foothills
of the Almaty region, where large cattle are bred.

Stomoxyscalcitrans L. Autumn Chopper. Registered in all surveyed livestock farms, where there is a
large cattle. The habitats of flies are closely connected with the settlements. It is common everywhere, and
it falls into the premises for livestock, and outside them, on the walls of houses illuminated by the sun, on
tree trunks or bushes. The room flies regularly, but in small quantities. Are active bloodsuckers; willingly
attack cattle; in a smaller number - on other domestic animals; in the living quarters of the arboreal can
suck the blood of a person. Skin stabs are painful, strongly disturbing animals. The maximum number is
observed in late summer - early autumn. Imago-hematonecrophage, in addition there is phytosaprophagia
(silage, haylage, swampy hay). They hibernate on the pupal, imaginal phases. The female lays eggs in
groups of 20-25 copies; the total fecundity of the female is 300-400 eggs. The development of larvae
occurs under the litter, under littered feed in the feeding troughs, in manure accumulations mixed with
straw both in nature and indoors; In pure manure without any admixture of straw or grass, the larvae of
the flounder are rarely found [13-15]. The larvae are coprophagous.

The species is harmful, having significance in the fact that both females and males are blood-suckers.
They carry viruses, trypanomies among farm animals; they are intermediate intermediate nematodes
Habrone ma microstoma-parasite of ungulate animals; also - intermediate cestodeDicrotaenia carioca-
parasite of domestic birds [6]. In order to regulate the size, it is advisable not to allow the accumulation of
silage and straw residues, since when rotting, the larvae of the autumn develop [10, 11].

General distribution. The species is widely spread, except for the extreme Northern latitudes.

MuscinastabulansFlln. Houseflies. The view in the pens, in the rooms, in the summer camps and in
the pasture deprive the animals of their quarters. Flies are common everywhere, both in the city and in
nature. Habitats: imago are common in pastures, manure, on decaying substances, fruits, flowing plant
sap, etc., also come everywhere near the dwelling-on the walls of latrines, cribs, in places where food is
sold openly (fruits and berries). They are common in trees, shrubs and large herbaceous plants affected by
aphids; In the spring the fly is found on the flowing birch sap, where it meets Protophormia terraenovae
R.-D. [6]. Larvae develop in various substances of both plant and animal origin. Houseflies are one of the
most versatile species with respect to habitats and the nature of feeding of synanthropic flies. Possessing
coprophytosaprofiey, the female lays eggs on the substrate: feces, food, manure, garbage dumps; where
larvae develop. In stage III, larvae of other species of flies are eaten. In the garden and vineyards,
houseflies often visit fruits and berries. Numerous view. Imago tolerates infections and eggs of helminths.
Imago is not only related to animals, but also spoils products of animal and plant origin of epidemio-
logical importance.

General distribution: the species is distributed universally.

DasyphoraasiaticaZim. Pest of livestock. Distributed in livestock-raising regions of Almaty region.
Habitat: on manure, on the walls of constructions. They enter the room, Sinanthropus. The view is
especially common in early summer and late autumn. Screwworm develop, mainly, in cow dung.
Development occurs with complete pre-rotation. During the course of their life, females lay eggs several
times in substrates containing nutrients for the development of larvae. After the third stage, the larvae
crawl over to dry manure, soil and pupate. Number and severity are not defined. By regulating the num-
bers, the struggle is to bring about a sanitary order in the biotopes of larval development.

Distribution: Europe, Central Asia, Siberia, Transbaikalia, Kamchatka, Japan, China, Mongolia,
North America (plains).

HaematobiastimulansMeig. Coward calf. It is widespread in sheep breeding and livestock farms.
Places of detection of the species: pastures, on leaves of shrubs, in grass, even on trampled paths, etc. A
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species having medical and veterinary significance. They attack animals on pasture, active bloodsuckers;
for a long time are on animals, causes dermatitis, swelling of the subcutaneous tissue. Female before
laying eggs feed on manure liquid and need repeated blood intake. Female laying eggs on the fresh litter
of cattle, which feed and released larvae. A plentiful flight is observed in early summer and in autumn
(September). Like all gigals that require repeated blood tests, they can tolerate various diseases (Siberian
sore, leishmaniasis, thuleremia, typhoid fever, sepsis, etc.) from sick animals to healthy animals [6, 9-11,
13-15]. Regulating the size of the population requires combating the preimaginal stage of development.
The limiting factors include the elimination of conditions that promote the emergence of flies and the
destruction of larvae and winged insects. It is desirable to keep the terri- tory of the cowshed and cattle-
breeding premises clean.

General distribution. The whole of Europe, Northern Mongolia, Siberia, Kazakhstan.

CalliphoravicinaRovjneau-Desvoidy (= C. Erythrocephala Mg.). Calliforides - Blue meat flies.
SuperfamilyTachinoidea, Sem. Calliphoridae. In the Almaty region, the Sasykkol lake system is wides-
pread on livestock farms and in the region. Sinanthropus. Imagoes are common in carrion, meat, fish, in
markets, in kiosks, in slaughterhouses, near garbage dumps, manure. In living quarters flies relatively
rarely. Specifics of the species: flies are large, body-dark, with a metallic cast tinge. Larvae are necro-
phagous. The species is relatively cold-loving, the activity of adults is observed at + 14 °, in hot sunny
weather they concentrate in shady places. The biological range of the wide larvae develops in vertebrate
bodies, mammalian excrement or parasites on mammals, birds, amphibians, molluscs, insects and worms.
Pupation occurs in the soil. In large numbers are found in the spring-early summer and autumn.
Sometimes larvae are recorded in the wounds of animals, where the larvae of Wohlfahrtia developed [10,
11]. The species has medical and veterinary significance. Carriers of intestinal infections and eggs of
helminths from foci of infection to food and household items (dishes, etc.) [1, 6]. To regulate the size of
the control measure, they consist in eliminating the conditions that favor the emergence of flies and in the
extermination of larvae and winged adults. In the slaughter stations and in the premises for the processing
of animal products, they are not made available for flies.

General distribution. All-round spread; In the temperate and tropical belts of the Old World, Europe,
Central Asia, North Asia to Siberia.

CalliphorauralensisVill. Distributed in urban and rural areas of Almaty region, in places of open sale
of food products, Sinanthropus. Kind of blue color, with slightly light bloom. Both in cities and in rural
areas falls in significant quantities in proximity to housing, animals, and in the wild. Typical on the walls
of latrines of a rural type, as well as on shrubby vegetation, close to latrines, garbage pits. Outside the
settlements, individuals of this species are very common on all kinds of colors, especially on umbrella,
comric flowers (Cirsium, Aretium), etc. The species prefers warmly sun-heated places, imago feed on
feces and all sorts of food. Females lay their eggs on liquid feces and sometimes on the fat of the thick
wool of sheep. The larvae develop in it. Numerous view. Lifestyle as in C. vicina. Has epidemiological
significance. Sometimes an occasional facultative agent of animal miases. Mechanically, dysenteric
microbes and parasitic helminth eggs are transferred [6]. Proposals for the regulation of numbers: the
sanitary condition of latrines. The extermination of larvae and pupae is carried out by various insecticides,
which are introduced into the breeding grounds of flies [10, 11].

The general distribution: the whole of Europe, Siberia, Greenland [16].

Calliphoravomitoria L. Distributed in populated areas. The habitats of the fly are recorded: on calves,
on carrion, on fruits, rotting vegetables, shrubby vegetation, flowers, animals, etc. Sinanthropus. Larvae
are necrophagous. The life style is biologically close to C. uralensis. Larvae developed on animal corpses
and in manure. Not a rare species, but much less common than the previous two species of Calliphora.
Microprobic carriers. A species that is of medical-veterinary importance. Proposals for the regulation of
numbers: sanitation in the storage of vegetables and fruits [9, 16].

Distribution - the whole of the CIS, the whole of Europe, North America, Central Asia, Kazakhstan.

Melinda caerulea Mg. (= Protocalliphoracaerulea R-D). Distributed in southeast Kazakhstan. The
imago is often found on the coastal part of lakes, lives on decaying fruits, shrub vegetation, flowers, litter,
feces, etc. The imago feeds on various substrates of organic origin. Larvae are necrophagous, parasitize on
land mollusks, on chicks of passerines [6]. The female lays the larvae in terrestrial mollusks and larvae
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develop in it [16]. The female lays the larvae on rotting fruits, vegetables, plants, corpses. Small, but has a
medical and veterinary importance.

Distribution - the whole of Europe, North America, Central Asia, Kazakhstan.

Luciliasericata Mg. Green meat fly. The body of the imago is metallic green, shiny.

Habitat - flies on corpses, meat of animals; in bulk quantities are found on open food products, in
slaughterhouses, as well as in premises where there are meat products, fish products, fruits, sweets.
Sinanthropus. Imago saprophagous. Thermophilic appearance. On sunny days are very active. It starts
from April to November. Usual. Numerous in June and August. In gardens and vineyards they often visit
damaged fruits and berries on trees and shrubs. In bad weather the habitat is various structures, trees,
bushes, reed vegetation. Larvae are necrophagous. Larvae develop in corpses, animal meat, kitchen waste,
less often in mammalian excrement. Adult flies are considerably xerophilous, and eggs and larvae are
hydrophilic. The development of larvae occurs both in fresh meat, fresh fish, and in low-salted fish, meat.
Larvae - necrophages, facultative sarcophagi. The species mechanically tolerates infection. An optional
causative agent of the animal miase [17, 18] in association with larvae of wolfart flies. In addition, it
spoils meat and dairy products. It causes damage by putting larvae on meat products. The larvae, feeding
on wounds, soften the necrotic tissues, and in connection with this sterile larvae of this species were used
in earlier times in hospitals to cleanse and quickly heal people's wounds [6].

Regulation of numbers is achieved by eliminating the conditions that contribute to the fruit of flies
and the destruction of larvae and winged insects.

The general distribution: the whole of Europe to the latitude of Leningrad, the Caucasus, Central
Asia, Central and Southern Siberia, Primorye. Distributed in all areas of the Almaty region.

Cynomyamortuorum L. Distributed in the desert zone of the Almaty region (Sasykkol, Alakol). Flies
live on rotting meat and corpses of animals, feeding on excretions from the eyes, nose, ears, disturb
animals. Less common on fruits and feces. Larvae develop in decomposed organic substrates (in the
bodies of vertebrates). Average number. Synanthropus. The species has an epidemiological significance
[6]. Proposals for the regulation of numbers: the elimination of conditions that promote the emergence of
flies and the destruction of larvae.

Distribution: Holarctic species. Everywhere. Distributed in Europe, Kazakhstan, Siberia. Known also
from Greenland and Alaska.

Chrysomyaalbiceps Wd. Calliphoridae family. Distribution in the Almaty region: in all areas of the
region the species is numerous. Flies were found on meat, corpses, in the bazaar, slaughterhouses. The
larvae are very mobile. Carnivorous larvae feed on other larvae of other species of flies (Sarcophaga,
Ravinia, Phormia, Musca). Larvae develop in scraps of slaughterhouses, garbage with meat debris, in
tropical countries - also in wounds onbody of sheep [6]. In tropical countries, a tissue miase of animals is
caused, which we have not registered in southeastern Kazakhstan. A species that is of medical-veterinary
importance.

Regulation of numbers is achieved by the introduction of a sanitary order. Elimination factors that
contribute to the emergence of flies.

The general distribution is the Crimea, Azerbaijan, Georgia; Chelyabinsk, Leningrad Oblast; Central
Asia (Kirghizia, TerskeyAlatau), Far East-Southern Europe, Africa, Asia, Australia.

Protophormiaterraenovae R.- D. (= P. groenlandicaZtt.). Calliphoridae family. Spring blue fly.
Distributed in the forests of the foothills of the Almaty region. In spring they appear very early, on the
first sunny days. Appear in the spring in the first sunny days, mainly on sunlit walls and buildings. By the
fall of the flies are going to gather in huge numbers on the walls of houses, often climbing into rooms
where they can spend the winter in the imaginal phase. Habitats: during the summer maximum, they
arrive at places of open food sale, especially in fish and meat rows, on garbage cans. Spring is usually
found on birch flowing juice. Imago sometimes occurs in rare amounts in mid-May on umbellate flowers
[6]. The female lays the larvae on kitchen scum and on pig manure, mixed with the remains of forage, on
the corpses of vertebrates. The development of larvae occurs mainly in kitchen garbage, in dumps, in the
form of an exception, larvae can develop in pig manure, when the remains of food are mixed with it.
Hibernating in cracks in the cortex, in crevices, etc. Early in spring and autumn are numerous. Conta-
minated food.

It is widely distributed in the Holarctic: Europe, Siberia, China, Kazakhstan.
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Phormiaregina Mg. Family Calliforida-Calliphoridae. Distributed in the south-east of Kazakhstan.
Imago from the early spring appear on animals and on corpses. Imago is found on the bodies of
vertebrates, in slaughterhouses, in garbage cans, as well as on leaves of shrubs, on plants, on fruits and
vegetables. Larvae cause damage to products of animal and plant origin by microorganisms. Regularly
come across the slaughterhouses. Sinanthropus. Imago habitats are located near dwellings and livestock
farms. Plenty of places in the world. Larvae develop in corpses, rotting meat and fish and in garbage
dumps with decomposing meat waste.

Holarctic view, except for the North. The European part of the CIS, except the north, the Caucasus,
Central Asia; middle and southern Europe.

Ravinia striata F. (= R. pernix). Gray meat flies - Family Sarcophagidae. Color body without metal
luster, usually with a light coating in the form of strips; often a paddy, iridescent, checkered. Imago is
recorded on the body of sheep, cattle, located in the foothills and mountain pastures of Zailiysky,
ZhungarAlatau at an altitude of 2200 -2400 m above sea level. m. Sinanthropic species. Imago also met at
the Assy tract, the Turgen gorge in the Enbekshi-Kazakh district. Imago feed on substrates of organic
origin. Imago come across plants, everywhere in the bazaars, stalls from April to October. Female
viviparous, larvae develop in the body of mollusks and other arthropods. Substrates of organic origin
(excrement of domestic animals, carrion, kitchen garbage, etc.) serve as a place for the development of
larvae. Relatively large numbers were observed in June. Regulation of numbers is achieved by protecting
them from reproduction. The puparia of this flies were infected by Trybiliographasubmontana larvae-the
rider, which, possibly, regulate the abundance of imago in nature [12].

Palearctic species: Western Europe, North Africa, Northern India, China, Middle and Near Asia,
Siberia except the North, Primorye.

WohlfahrtiamagnificaSchin. The species has a medical-veterinary significance. We are registered in
various biotopes of the desert and mountain areas of the Almaty region. The habitats of the imago are
pasture, near rivers, watering places, in parking places and on animal corpses. Females refer to obligate
parasites that cause miases in sheep, goats, cattle, horses, pigs, dogs, and humans. Flight is observed in the
desert zone from the end of April to the middle of October, in the mountainous (belt of the mountain
steppe) zone from the second decade of May to the beginning of October, in the forest-and-lag belt from
the third decade of May to the middle of September. Imago attacks animals only for reproduction. In the
absence of animals, they lay larvae on humans, too, since when the larvae mature, the females are not
legible. This is due to the fact that timely not lactated live larvae gnaw the inside of the mother and there
is a danger to the life of the female, because of what she tries to postpone the ripe larvae faster. In the
experiment for 30 min. females perished from their own larvae, which gnawed at the mother's body. The
temperature range of activity of females is 13-30 ° C (optimum 18-30 ° C).

Larvae develop in the wounds of warm-blooded animals, causing diseases, miases, including in
humans [19]. The larvae of this fly are affected by sheep on average 57.8% +£5.7; goats -32.7%, cattle -
36.3%, pigs - 21.9%. Imago live on average 25 days. The female lays the larva many times in the wounds
of animals. Polyvoltine appearance. Numerous view in the summer. They cause significant damage to
animals that have wounds on the body. Proposals for the regulation of numbers: treatment and pro-
phylactic measures for animal wolfarthosis [20].

Distribution: Europe, Asia, America (except the North), Northern Africa [21]. Distributed in all
natural and climatic zones of the Almaty region, except for the alpine belt of the mountains. Palearctic
species [22].

WohlfahrtiafedtschenkoiRohd. It is confined to a desert zone. Found in the former

Borlyutobin district; in the southern Balkhash region (sands Kushikzhal, Lockkum and Zhalkum).
Ima-go inhabits pasture on bushes, a nectarophage. Animals rarely fly to the wounds, but the female lays
live larvae for manure and animal corpses. The larvae are copro-necrophagous. The species has a medical
and veterinary significance. Occur from the end of May to August, the daily activity is shown by
10 o'clock. Among the animals is a small number.

Spread. Asian species: Turkmenistan, Uzbekistan, Kazakhstan, China (Gansu-deserts North-Western
Alashan, Valley Goizzo, North AlashanEjzin-gol).

WohlfahrtiaindigensVill. Distributed in Saryesik-Otrau, Lokkum. Places of habitation: in the desert
among shrubs, in burrows of rodents. An intensive flight in the sand Lokkum is marked in June-July.
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Ecological features of the species. Females lay living larvae on excrement, on corpses of both vertebrates
and invertebrates (beetles, locusts, phalanges). The larvae parasitize in the body of arthropods, mollusks.
Larvae live in various rotting animal remains and excrements of vertebrates. The duration of development
of the larvae is 5-6 days, the pupal phase in July is 14 days. The species has medical and veterinary signi-
ficance.

Common distribution: Asian-African species, Middle and Central Asia, northern Africa. In
Kazakhstan: in the desert Kyzyl-kum, SaryesikOtrau, Lockmoo.

WohlfahrtiabellaMacquart. Gray meat flies. Necrophages. The beginning of the flight of the adult in
the mountain steppe was observed from the first decade of June. Mountain view. Habitats - mountain
pastures, near rivers, springs. Larvae live in rotting animal remains. Parasitize in the body of insects or
other arthropods and molluscs. The female lays the larvae on corpses and meat. Trophy of larvae - copro-
necrophagy, but in manure very slowly and few of them reach maturity. The duration of development of
the larval phase is up to 7 days, the pupal phase is 18-25 days. Biovoltaic species, two generations have
developed in the mountainous zone. The species is many-numbered in the mountainous terrain on animals
to the subalpine belt of Zhetysusky and Ili Alatau. Spoils livestock products. The species has medical and
veterinary significance.

General distribution. Mountainous landscapes of the Mediterranean (Canary Islands in the west and
Egypt in the East), Transcaucasia, Central Asia, China (western Tibet, Gansu and Qing-hai), Mongolia,
Iran. Distribution in the Almaty region - mountainous landscapes, foothills and up to the subalpine belt
(Kapal, Guards, Sarkand, Kerbulak, Talgar districts) in Zhetysu and IliiskyAlatau.

WohlfahrtiameigeniSchin. Habitats: pastures, near rivers, in koshars, in parking lots and watering
animals. Female - facultative pathogens miaz warm-blooded animals. Females lay larvae in wounds,
mucous membranes and skin integuments of animals. In the desert zone in the summer, the number is
large. Inflicts considerable damage to livestock. The larvae feed on the cells of the affected organs [19].
The larvae, who died at the end of August, gave birth in the end of September and in the spring of the
following year.A species that is of medical-veterinary importance. Proposals for the regulation of
numbers: veterinary and preventive work as in the case of tungstosis in animals.

Distribution: Europe, Asia (except the north), North America, Middle Siberia to the subzone of
southern Taiga (south of Tyumen, Omsk, Novosibirsk regions) and south of Yakutia [22]. Palearctic
species. Distributed in desert areas of Almaty region.

WohlfahrtiabalassogloiPortsch. Found in pastures, in the desert zone (Sa-ry-icikotrau) in cattle-
breeding farms "Matai", "Kuraksu". The imago, by the nature of the trophic, refers to the necrophagous.
Larvae developed on decomposing organic remains and corpses of animals. Larvae also develop on plant
remnants-phytophagous. On the meat, the larvae develop poorly [18]. The species can mechanically
spread infections.

General distribution: Eurasian species. Iran, China, the south of Ukraine, Kazakhstan. They occur in
the desert regions of the Almaty region (Pribalkhash), west of the Alakol Depression.

WohlfahrtianubaWied. They live on pasture, cattle-breeding buildings, bushes. Larvae are
polyphagous: necrophagous, coprophagous. Females lay larvae mainly on corpses. In excreta, the larvae
develop long [18; 19], only up to 10% reach maturity. Under appropriate conditions, they can be patho-
gens of the mias. Ordinary in the desert. In Africa (Sudan), there are miases of camels and donkeys [23,
24], but in our region there are no cases of parasitism in animals. Imago arrive on animals for feeding with
secretions. A species that has a medical and veterinary significance. An optional pathogen of the animal
miase.

Distribution Eurasian-African: North Caucasus, Middle, South Asia (Western Uzbekistan), Arabia
(Juddah), West Pakistan, India, the whole of Africa, Kazakhstan. Distributed in Borlitobinsk, Kerbulak
areas and in the Balkhash region of Almaty region.

WohlfahrtiapavlovskyiRohdendorf. Distribution in the Almaty region: Samsi, Zhambyl district.
Habitat - foothill landscapes, often near rivers. Ecological features of the species have been poorly
studied. The species is closest to W. bella, differing by its darker overall coloration and other structure of
the genital appendages of the male. The lifestyle and bioecological features of adults are poorly under-
stood. In the area of the range in a rare abundance. The closest to W. bella, differing in the darker overall
coloration and other structure of the genital appendages of the male. Palearctic species. The geographic
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and ecological relation is connected with the mountainous landscape of the south-palaearctic with Tien-
Shan, Altai. Sayan.

Distribution: Asian species. Khakassia, Mongolia, China, Kazakhstan.

ParasarcophagacrassipalpisMeq. (= P. securiferaVill.). On the pastures of Almaty

The area is widely distributed in animals. Imago is also common on the adjacent territory of Lake.
Sasykkola and Alakola. Habitats are associated with animals and sinantpaths. Larvae develop in the
bodies of vertebrates. The larvae are coproconecrophages [22; 5]. A species that is of medical-veterinary
importance.

Distribution: the south of the European part, the Russian Federation, Ukraine, the Caucasus, Ka-
zakhstan, Middle Asia, Primorye, Mediterranean, North. Africa, Mongolia, north. China, Australia.

Bellieriamaculata Mg. Distribution in the Almaty region is the coastal parts of the Sasykkola and
Alakola lakes. Habitats. Imago is common in animals, faeces, litter, manure, in places where meat
products are sold openly. The species is relatively common on sheep. Larvae of coprobita.

Spread. Europe, Central Asia, Kazakhstan.

BellieriacrassimargoPandelle. Sem. Sarcophagidae. Distributed in the Almaty region. Habitats. The
imago is common in animals, faeces, litter, manure, in places where food is stored. Ecological features of
the species. The way of life is the polyvotine species. Lichiki develop in substrates of organic origin.

Distribution: Caucasus, Central, Western Europe, Kazakhstan and Central Asia.

BercaeahaemorroidalisFll. (= Coprosarcophagahaemorroidalis). Imago often live on organic
remains, animals, open storage of meat products. Distributed in the former Taldykorgan region - near
housing and livestock facilities on the coastal part of the Sasykkol and Alakol lakes.Imago seldom arrive
on animals. The species is often found from May to October. The most important Sinanthropus, spread by
man all-pervading. Larvae develop in garbage dumps, pig manure, excrement of vertebrates, feces.
Development - polyvotinic, copro-necrophagy.

Spread. Caucasus, Av. Asia, Primorye .- Zap. Europe, Africa, India, East Asia, North America. Ame-
rica [22].

Sarcophagacarnaria L. Gray butcherfly. The usual widespread species in the Almaty region. The
imago often falls on animals and along roads, on feces, litter, manure, in cesspools of rural type, in places
of open storage of meat products, on flowers, fruits. Females are viviparous. Larvae develop in rotting
meat, animal corpses, in earthworms. Sinanthropus. The number in summer is relatively large.

General distribution: Europe, north. Africa, Front and Central Asia, Mongolia, Yakutia.

Gasterophilusnasalis L. (= veterinus Clark) - intestinal gadfly. Sem. Gasterophilidae. Imago appear in
July. It is established that the laying of eggs by the female occurs on those parts of the horse's skin that it
can extract with lips and teeth. Larvae leave the eggs 1-2 weeks later, on the skin they cause itching. The
horse combs the itchy places with the lips, while the larvae from the skin enter the oral cavity, causing
inflammatory swelling of the pharynx, soft palate, the root of the tongue, and further development
develops in the digestive tract. Causes the exhaustion of horses.

Distribution: the all-world.

Gasterophilushaemorrhoidalis L. - red-tailed gastric gadfly. Females of the gadfly lay eggs on the
hair around the mouth and on the lips of the horses, the larvae emerging from the eggs cause itching,
horses combing the itchy places, bring the larvae into the oral cavity that penetrate the mucous
membranes of the oral cavity, injure the mucous membranes of the pharynx, soft palate and further in the
digestive tract an inflammatory process occurs. Live-lose weight. Impaction of larvae for pupation was
observed in April-May and in June adults fly off the gadfly. From the place of fertility, adults can fly for
5-6 km.

All-round spread.

Oestrusovis L. - nasopharyngeal gadfly. Family Oestridae. Parasites of sheep. Imago is found in all
regions where there are sheep farms. Imago found on the walls of buildings, bushes and trees. Imago
when larvae ripen fly from these areas to sheep. Infection of sheep with larvae of the gadfly was recorded
from June to the end of September. Female gadflies inject larvae into the nostrils of the sheep's lump of
mucus, in which up to 20 larvae are kept. Larvae, developing in the nasal and frontal sinuses, cause the
exhaustion of sheep and seizures of the so-called false vertex. Female nasopharyngeal gadfly can




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

sometimes inject larvae into the eyes, nostrils, the mouth of a person. The adults are discouraged by
hexachlorane smoke.

Distribution: middle belt and south of Western Europe, Central Asia, North. America [25].

RhinoestruslatifronsGan. Are distributed where there are whole-hoofed stomachs up to the subalpine
belt of the mountains, and also found on the coastal part of Lake Sasykkol. Imago gadflies appear in July.
The female lays up to 800 larvae throughout life. In warm, arid years, the invasion becomes larger.
Rinoostrosis in horses runs chronically, in the nasal cavities and frontal sinuses is observed in the form of
rhinitis and laryngitis with exacerbation in the spring, which is associated with the increased development
of larvae of gadflies.

Distribution: south-west Europe, Mongolia, China, India, Africa, Kazakhstan.

Hypodermabovis De Geer - subcutaneous gadfly. Sem. Hypodermatidae. View is found wherever
large cattle are bred and the natural source of the imago is preserved every year. On the territory of the
dairy-commodity complex and peasant farms, gadflies fly to bushes from the neighborhood, persistently
pursuing animals. Imago gadworts do not feed (aphages), live off the stocks of nutrients recruited in the
phase of the larvae. From mid-May to June, there was an intense attack of female gadflies on cattle. The
female lays 5-20 eggs on the root part of the hair of the legs, abdomen, udder of cattle. After 3-5 days,
larvae hatch. Animals scratch and lick skin areas where larvae penetrate The larvae move to the root of
the hair, through the hair follicles along the blood vessels and nerve trunks [9]. The larvae migrate to the
host tissue 4-5 months. Migration of the larvae ends in the subcutaneous connective tissue of the back.
Through the openings of the skin fall on pupation. Winged individuals come out with the onset of warm
days. The appearance of one female causes anxiety, reaching the extreme excitation of cattle (the call).

All-world spread, including the north [25].

Thus, the identified zoophilic flies, depending on the type of biocenological links with animals, have
topical and trophic connections in different phases of development. Of these flies, in parallel with
saprophagy, necro-saprophagy (nutrition of living organisms, corpses, organic substrates), sarcophagia are
larvae of the species of the family Sarcophagidae, Calliphoridae. For a number of species of zoophilic
flies, their affiliation to a single type of food is difficult to define, the differentiation of which to a specific
type of food is difficult, because they gradually alternate feeding were evolutionarily adapted to different
types of food substrates and mixed food is predominant. Parasitic communication covers only a part of the
life cycle of flies. The revealed parasites refer to the phase (age) parasites in the imaginal or larval phase
of development. Some species of flies attack animals briefly for bloodsucking, others - parasitize in the
larval stage for a long time, the third group - bothers animals, crawling along their body and pouring the
excretions of the glandular membranes, mechanically transferring the microbes, helminths. Some
facultative parasites cause tissue endo-ectoparasitism, these are mainly the larvae of the genera Wohl-
fahrtia, Oestridae. Lycinogenesis is characteristic of Wohlfahrtia, Oestridae. Larvae, during development,
cause severe animal anxiety. The digestive enzymes released by the larvae contribute to the rapid
decomposition of the tissue and translate them into a semiliquid state, which is assimilated by the larvae
during development. Depending on the place of nutrition in saprophytes, sarcophagi, hematophagus, their
attacks and localization on animals differ. Temporarily troubling pets with their bites bloodsucking flies
cause indirect damage. They also provide in nature the circulation of pathogenic microbes and protozoa
for animals and humans. The duration of the attack of zoophilic flies on animals in southeastern
Kazakhstan averages 160-165 days. A large number of zoophilic flies occurs from late May to August,
followed by a decline. Daily dynamics depends on the month of the year; in May, daily activity is shown
from 12 to 16 hours, in June from 11 to 16 hours, in July and August from 8 to 11 and from 15 to 19 hours,
in September from 12 to 16 hours. The greatest activity is manifested in July-August, in August-set to
18 hours with a population of up to 70 copies. for the fee; Activity decreased at the end of September -
2-3 individuals only from 12 to 16 hours. The number of larvae of flies even in the troughs of the calves,
cows under the littered forages, zelens reached 100 cm” to a thousand specimens. Species from the family
Muscidae, Calliphoridae, Sarcophagidae, Oestridae, Hypodermatidae are endogenous for animals. The
main struggle is preventive measures aimed at preventing the emergence of flies by meeting sanitary
requirements in the possible places of development of the larvae. Proposals for the regulation of numbers
for the birth of Fannia, Muscidae-elimination of conditions conducive to the reproduction of adults, as
well as destruction in substrates of larvae, pupae and adults with different insecticides; in particular:
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observance of zoogeogenic conditions of keeping animals and systematic cleaning. It is much cheaper and
easier to prevent the emergence of flies by timely harvesting and biotothermic decontamination of
manure, especially in spring, this reduces flies' attacks on animals in the summer. An important role in
regulating the number is played by preventive disinfestation of the flora of flies with insecticides.
Regulation of numbers is achieved by eliminating conditions that multiply flies, as well as the destruction
of larvae and pupae by various insecticides in propagation substrates. The number depends on the
destruction of eggs, larvae on the body of animals by insecticides. With vegetable diseases and wolfartosis
of animals it is desirable to fight against the developed recommendations.To reduce the number of these
temporary parasites is much cheaper if an integrated method of control is used. The data obtained on the
ecology of zoophilous flies of livestock farms will provide prerequisites for the prevention of infectious
and invasive diseases.
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A. A. AxMeTOB
Wucturyt 300n0rmm KH MOH PK, Anmarsl, Kazaxcran

300PWJIBHBIE MYXMH (Brachycera, Cyclorrhapha)
IOT'0O-BOCTOYHOI'O KA3AXCTAHA

AHHOTaIIHﬂ. Hznararorcs BUJbI 300(1)I/IJ1])H])IX MYX, HCHIOCPCACTBECHHO CBA3aHHBLIC C KMBOTHLIMU, UMCIOLINE
MeJIMKO-BeTepUHAPHOE 3HaueHHe. [IpuBeseHs! pe3yabTaThl UCCIIE0BAHUS MHOTOJIETHUX OOOOIIEHHBIX JaHHBIX MO
0COOCHHOCTSIM OHMOJIOTMH M SKOJIOTMU JIOMHUHAHTHBIX BHJIOB KOPOTKOYCBHIX 300(HIBHBIX MyX. CpemHsis mpomoi-
JKUTEJIFHOCTD TIepHoja HarajeHHus 300(MIBHBIX MyX Ha XMBOTHBIX B I0ro-BocToyHOM KaszaxcraHe cocraBiseT
160-165 nueii. IosiBNeHHIO NEPBBIX MyX BECHOM IMpeIIECTBYET MOTEIIEHUE Bo3Ayxa U mouskl Beime 14°C. Ilo
XapaKTepy MUTAHUS BBIBICHHBIE MyXHU pa3felIIoTca HacampoduToB (MmKymme), reMaTodaroB (KpOBOCOCYIIIHE),
capko¢aroB (Bo3OyOUTENN MHA30B), a 10 JIMYMHOYHOMY Pa3BUTHIO OTHOCHTCS K capkodaraMm, Hekpodaram u
Kompodaram.

KnroueBblec10Ba: MyXH, IMaro, JMYUHKH, 300(HIbHEIE.

A. A. AXxMeTOB
KP BFM FK 3oonorus uacturytsl, Anmatsl, Kazakcran

OHTYCTIK-IIBIFbIC KASAKCTAH/IAFbBI
300®1JIb IBIBBIHAAPBI (BRACHYCERA, CYCLORRHAPHA)

AHHOTauMs. MaJ mapymbUIBIFEIHAA KUl Ke3IECEeTiH IIBIOBHAAPABIH ME3Til MEH TOYINIK JHHAMHKACH MCH
ONapIBIH OCIMT OHETIH epekmemikTepi OasHmamansl. Ipi Kapa MeH KO KopajapbIHOArbl Ui KE3IECETiH IIBIOBIH-
JapIblH 6Cy OpbIHIaphl aHbIKTANABL. Hayana, pUtFanabl skeM, KOKIIeNTep acThIHAA, KU, ©CETIH 3USHABI IIBIObIH-
JIapAbIH KYPTTapsl Xui ke3zxecenl. Masra 3usiH kentiperid mblObiHAap Typi Muscidae, Calliphoridae, Sarcophagidae,
Oestridae, Hippodermatidae TykpiMaaceina xatajsl. LIbIOBIHIAD KOpeKTeHyiHE, ecyiHe OailaHbICThl carnpoput
(>xanaynibl), capkodar (Kyprararbit), reMaTodar (KaHCOPFBIII) XKOHE OKbIPa, KEHCIPIK KypTTapbl OObIn OeliHes.
bipHere xpuiap OOWBI 3epTTENTCHIAIKTEH OHOJIOTHSIIBIK, SKOJIOTUSUIBIK €PEKIIETIKTEP] KENTIPIII.

Tyiiin ce3aep: WHIOBIHIAP, KYPTTAp, KIMAro, 300(HIb/IbI.
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CONSERVATION AND RESTORATION OF BIODIVERSITY
OF FLORA AND FAUNA ON THE TERRITORY
OF THE TURKESTAN REGION

Abstract. This scientific work takes into account the development of activities in the field of protection and
sustainable use of biological diversity, which includes a wide range of measures for the protection of habitats and
species in the natural environment, as well as the formation of an integrated system of specially protected natural
areas. To create an integrated system of planning activities for the protection of biological diversity, assistance for
the conservation and sustainable use of biological diversity.

Key words: biological diversity, habitat, conservation, ecosystem, fauna, population, reserve.

The problem of reducing biodiversity is often used to draw attention to environmental problems. It
can be closely related to the health of ecosystems (for example, the loss of only one species can be
manifested very differently - from the extinction of the species to the complete collapse of the ecosystem
itself) and the health of mankind (food derived from natural products and raw materials for the prepa-
ration of medicines). Today, as never before, there is a great threat to the existence of species and
ecosystems. The disappearance of species caused by human activities continues at a threatening rate, as
the present rate of extinction of species is the highest for the last 60 million years, since the disappearance
of dinosaurs. According to the forecasts of studies conducted under the auspices of the United Nations,
about 25% of the existing mammal species and about 12% of bird species should disappearin the next 30
years.Some scientists believe that due to the destruction several tens of thousands of species of tropical
rain forests die out and disappear in the near future. In connection with the above facts, "Convention on
Biological Diversity" was adoptedin 1992. At the beginning of the twentieth century, the scientific com-
munity of Europe compelled governments to pay attention to the problem of preserving at least small
areas of fauna. Then in all countries of the world reserves began to be created.In the world practice, there
are cases when the creation of reserves on the contrary accelerated the extinction of the species. As the
Turanian tiger disappeared from the face of the earth for 34 years after the opening of the TigrovayaBalka
reserve, the leopard in the territory of the Caucasian reserve disappeared for 24 years. In these cases, the
animals persisted for some time outside the reserves. The time of existence of an endangered species has
reduced the isolation of the reserved space. This same isolation can influence in another way, for example,
such a danger as inbreeding. Due to this, the Przewalski horse was killed in the French reserve. However,
the other side is also known: if the species is not restricted in the settlement space, the bioligical species
can begin its population even with a dozen individuals. Only five individuals of muskrats brought to
Europe gave rise to the population. Grizzly bears lived in the Yellowstone National Park. They have not
disappeared, but scientists have noticed that for five generations, bears began to noticeably shrink. It is
possible to draw an analogy: island forms of biospeciesare always smaller than continental forms. For
example, dwarf species of the rhino, buffaloare knownon the islands of the Sunda archipelago,while even
dwarf species of African fauna on the Mediterranean islands, [1-2].
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Aim of the work is "Development of methods for preserving the diversity of natural biosystems of
the Turkestan region at a level ensuring their sustainable existence and sustainable use, as well as the
conservation of biodiversity of domesticated and cultivated forms of living organisms and human
balanced natural and cultural complexes at the level providing for the development of an efficient
economy and formation of an optimal environment for sustainable livelihoods".

In the process of biodiversity development there is a mixture of local native flora with planting of
introduced species. For example, there are more than 90 imported plant species in Moscow. In general,
the flora of cities has hundreds of species: in Kazan - 914, in Poznan - 551, in Birmingham - 547. In
Voronezh, there are 780 species of plants. It now becomes apparent that the conservation of biodiversity
is possible only if the ecosystem is preserved. Thus, it is necessary to care of maintenance of habitats of
animals and the plants, close to natural conditions. This corresponds to the model of the "ecological
framework" of urbanized areas, which should be guided in assessing the state of natural components [3].
Natural complexes included in the ecological framework of the urbanized territory should serve as
reserves for large colonies of birds and mammal communities.Artificial planting and surrounding area,
natural ecosystems should be connected with the core of the framework by "green corridors", this gives
the whole system a holistic character and increases its stability. To restore these links - the "green corri-
dors" - it is necessary to change some rules for caring for greenery: not to mow the grass before flowering,
not to burn leaf litter, exclude the anxiety factor for animals by night illumination, restore roadside green
zones and similar measures. It is necessary to restore local species of vegetation and protect the remaining
natural areas that cannot be replaced by artificial plantations, which do not provide shelter and forage
resources for settling animals [4]. In large cities in Europe over the past 300 years, the increase in the
number of species of flowering plants due to introductions exceeds their level of disappearance [5]. In the
process of aviary breeding during repatriation, the press by specialized predators is small, and the quantity
and availability of feed is much higher. There the average life expectancy of birds and mammals grows,
the success of reproduction during the season decreases, but the role of caring for the offspring and its
survival increase, thereby the population size increases [6]. The scientific novelty of the project is the
complex conduct of ecological monitoring of the current state of biodiversity of the region under inves-
tigation in solving problems of conservation and restoration of species of living organisms. The research
work of this project is aimed at maintaining the biodiversity of the Turkestan region, preserving the
evolutionarily formed natural environment, improving the ecological situation, introducing species whose
numbers are being reduced due to their inordinate exploitation, creating a genetic database, preserving in-
situ populations of domestic animals and crops, maintaining local populations in the initial conditions of
occurrence and formation of rare species, breeds or forms.

Conservation of biodiversity by conserving populations in the case of a minimal viable population
(MVP) for a particular species in a specific habitat is the best alternative, with 99% chance of remaining
for 1000 years, despite the predicted impact of demographic, natural and accidental genetic disasters. One
of the best examples of the definition of MVP refers to the populations of 120 snow sheep (Oviscana-
densis), living in the deserts of the southwest of the United States. Some of these populations were
observed for 70 years. The study led to striking results. It turned out that 100% of populations numbe-
ring less than 50 animals died out within 50 years, while practically all populations including more than
100 individuals survived for the whole period. To create new populations of animals and plants, a basic
approach is used, for example, the reintroduction program provides for the release of captive-born or
trapped animals in the area of their historic range where this species no longer occurs. The goal of the
program for the reintroduction of gray wolves into the Yellowstone National Park in 1995 was to restore
the balance between predators and herbivores that existed in this region before human intervention. In
order to use their genetically fixed adaptation to a particular environment, animals are usually released at
or near the place where they or their ancestors were caught. And sometimes animals are released in other
places within their range. This has to be done when creating a new protected area, if the existing popu-
lation is facing a new threat and cannot normally exist in its current location, or when there are natural or
artificial barriers to the natural spread of the species. The best strategy for long-term protection of biolo-
gical diversity is to conserve natural communities and populations in the wild, i.e., in situ conservation. If
the population is too small to survive the only way to prevent species extinction is to maintain a view
under artificial conditions under the supervision of a person. This strategy is called ex situ. There are
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already a number of animals extinct in the wild, but preserved in captivity, for example the deer of David
(Elaphurusdavidianus). The beautiful tree of Franklin grows only in nurseries and no longer occurs in
wild conditions [7]. In Kazakhstan, with the assistance of the GEF, UNDP, UNEP, the World Bank, the
World Wildlife Fund, projects are being implemented to conserve the biodiversity of the Western Tien
Shan, wetlands, Siberian cranes, saiga, predators and waterfowl birds, snow leopard, saiga. Projects are
being implemented to conserve mountain agrobiodiversity, forests of the Altai-Sayanecoregion. More
than 30 NGOs (Non-governmental organizations) are engaged in the reproduction and restoration of
biodiversity, environmental education, the development of the foundations of ecotourism.In 2007, the
Biodiversity Conservation Fund of Kazakhstan was established within the framework of the United
Nations Development Program in Kazakhstan, the Global Environment Facility and the Government of
the Republic of Kazakhstan "Integrated conservation of priority globally significant wetlands as habitats
for migratory birds: a demonstration in three project areas." At present, UNDP in Kazakhstan is imple-
menting the following major projects: * Conservation and sustainable use of biological diversity in the
Kazakhstan part of the Altai-SayanEcoregion (2007-2012) The project is being implemented in the East
Kazakhstan region ¢ In-situ conservation of mountain agrobiodiversity in Kazakhstan (full-scale project)
(2006-2011) The project is being implemented in the Almaty region ¢ Integrated conservation of priority
globally significant wetlands as habitats for migratory birds: demonstration at three sites (2003-2010) The
project is being implemented in three pilot areas - the eastern part of the Northern Caspian with the
estuaries of the Volga and the Ural rivers, the Korgalzhin and Alakol lake systems [8-12].

The Turkestan region is located in the South-Kazakhstan region, which is rich in natural complexes,
which have a special ecological, scientific and aesthetic significance. Specially protected natural areas -
the reserves of Aksu-Jabagly, Karatau, Sairam-Ugam National Park are the centers of attraction of
scientists, ecotourists, cultural figures from all over the world. A special place in this row is occupied by
the territory of Turkestan, included by the world community in the list of two hundred regions that are of
global significance from the point of view of the richness of biological diversity - as a place of concen-
tration of an exceptional number of species of flora and fauna spread on the globe only at this point. In the
conditions of the acutely arid climate of this zone, the problem of species conservation is the determining
factor in the way of life, economic activity of the local population, the preservation and prosperity of
fauna resources. The basis for maintaining ecological balance and conservation of biological diversity can
serve as a developed network of specially protected natural areas [13]. Restoration of the incidence and
spatial structure of populations generates their smallest quantitative indexes. In fact, traditional forms of
situational conservation, such as the emergence of special onesprotected areas, the improvement of
environmental legislation, the strengthening of environmental propaganda, etc., prove to be ineffective. It
is necessary to develop and implement large-scaleprograms for the introduction of various species of
living organismsinto nature.It now becomes apparent that conservation of biodiversity is possible only if
the ecosystem is preserved. At the same time, in the region, care should be taken to maintain the habitats
of animals and plants close to natural conditions. This corresponds to the model of the "ecological
framework" of urbanized areas, which should be guided when assessing the state of natural components in
the area, as well as when constructing artificial plantations.

Research methods. Monitoring biodiversity at the regional level is a method of monitoring. At the
first stage of research, first of all,taxonomic diversity is revealed, that is, species composition of the main
groups of plants and animals, as well as various indicators of diversity, dominance indices, levels of
alignment, etc. In the second stage, dominant species are identified, their functional role is revealed, their
biomass is estimated, then the number of main species is determined, the role of abiotic factors in
population dynamics is determined, and the most important energy flows are determined. One of the real
effective ways to preserve the biodiversity of rare species can be breeding under controlled conditions
(introduction). Cultivation of rare plants is not only a measure that guarantees their conservation as
endangered species, but also an effective way to protect and restore their natural populations. The
development of cultivation methods and the introduction of wild decorative and other useful plants into
the culture allow to satisfy the need for these species, which will help to prevent the complete destruction
of their stocks in the natural environment. In modern ecological research, methods of bioindication and
biotesting will be used. The method of bioindication is based on the biological information obtained by
studying the species composition of a particular ecosystem. Biotesting is an experimental method, the
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essence of which is the rapid and generalized determination of the quality of the environment when it acts
on laboratory cultures of test organisms. Biotesting methods are promising for rapid integrated assess-
ment, which is useful in reconnaissance studies and is a good complement to the bioindication method.

The ecological framework should be formed as a closedintegrated system capable of self-reinfor-
cement and self-restoration. At the same time, it is necessary to preserve or restore the main types of
habitats, provide migration routes and shelters for animals. Garden and park ensembles should be
designed as integral ecosystems, with such selection of artificial landings that could ensure its self-main-
tenance. In such an artificial ecosystem, the module consisting of a phytocenosis, a stable complexinver-
tebrates and ornithocomplex. Insects provide pollinationplants, and the necrophils and soil invertebrates
utilize the deadplant mass. Birds and some mammals play a key role in the resettlement and restoration of
planting, as the seeds of manyplants germinate only by visiting the digestive tract of animals. This project
is also designed to justify the need to preserve the fauna of the republic as a source of financial resources.
It should be emphasized that this is not a direct assessment of biological resources, but a calculation of the
cost of environment-forming functions of natural ecosystems by analogy with services in the non-
productive sphere of the economy-the so-called "ecosystem services". Omitting the theoretical justifica-
tion for these calculations, we note that taking into account the "ecosystem services" provided by natural
ecosystems can fundamentally change the gap between rich and poor regions, preserve the natural poten-
tial in underdeveloped regions, redistribute funds received in industrialized regions to where it is
beneficial preserve intact ecosystems.
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H. 96aimyTaain, 3. Uoparumosa, /. Uoparumosa
A. Slcaym aTbiHOarsl XanbIKapaiblK Ka3ak-TYpik yHuUBepcureTi, Typkictan, Ka3zakctan

TYPKICTAH AYMATBIHJIATBI BUOAJTY AH/IBLIbIF bIH
KAUTA KAJIIIBIHA KEJITIPY MEH CAKTAY

AHHOTanus1. by FeUTBIME KyMbICTa OMOATyaHIBUIBIKTH OPHBIKTHI Taliianany bl TaOUFN OpTaiarbl TYPIEPAiH
MEKeHI MEH OJap/bl Kopray OOMbIHIIA Iapajiap/blH KEeH KeJIEMiH KaMTHIbl KOHE €peKIle KOPFalaThlH TeppUTO-
pusimapablH OYTiH JKYHeCiH KaJbIITacThIpajbl. BHOJNOTHMSIIBIK amyaHTYpIILTIKTI KOpray OOWMBIHIIA INapajiapbl
JKOCTIapiiayAblH OYTiH JKYHeciH a3ipiiey, cakTay yKoHEe OpHBIKTHI ITaiiialaHyAbl KapacThIpabl.

Tyiiin ce3aep: OMOopaTyaHIBUIBIK, TIPIIUTIK OPTACHI, CaKTay, SKOXYie, (payHa, MOy, KOPHIK.

H. A6pumyranun, 3. U6parumosa, JI. U6parumoBa
MesxyHapOoaHBIH Ka3aXxCKO-Typeuknuil yauBepcuteT uM. A. SlcaBu, Typkectan, Kazaxcran

COXPAHEHHUE U BOCCTAHOBJIEHUE BUOPA3HOOBPA3US ®JIOPHI U ®AYHbBI
HA TEPPUTOPUU TYPKECTAHCKOI'O PETHOHA

AnHotanus. JanHas Hay4Has pa0oTa yYHTHIBaC€T pa3pa0bOTKy JCSTEIBHOCTH B 00JAacCTH OXpaHBI U obecre-
YCHHUS] YCTOMYMBOTO HCIIOJIb30BAHUSI OMOJIOTHYECKOTO Pa3HOOOPa3Hsl BKIIIOYAOLICTO IUPOKHN KPYr MEpPONPUSITUI
M0 OXpaHe MeCT OOWTaHWs U BUJOB B MPHUPOAHOW Cpeie, a Takke (HOPMUPOBAHME IIEIOCTHON CHCTEMBI 0C000
OXpaHsIEeMBbIX MPUPOAHBIX TeppuTopuii. Co3AaTh LENOCTHYIO CUCTEMY IJIAHUPOBAHKS MEPOTIPUATHIA 10 OXpaHe OHo-
JIOTMYECKOr0 Pa3Ho00pa3usi, COIEHCTBUE 110 COXPAHEHHUIO M YCTOWYNBOMY HMCIIOJIb30BAHUIO OMOJIOTHYECKOr0 pa3HO-
00pazusi UCCIIelyeMOro peruoHa.

KiroueBble cnoBa: 6ropazHoobOpasue, obutaemas cpena,coxpaHeHne, SKocucTeMa, ¢ayHa, HOMyJISIHs, 3a10-
BEIHUK.
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THE FREQUENCY AND IMPACT
OF PREMENSTRUAL SYNDROME ON THE QUALITY
OF LIFE OF MEDICAL STUDENTS IN ALMATY

Abstract. Data on the frequency and severity of premenstrual syndrome (PMS) range from 30 to 95%. Accor-
ding to US statistics, 70 to 90% of US women of reproductive age experience some manifestations of PMS; severe
forms are registered in 5-8% of women; every third woman has a decrease in her quality of life [1]. According to M.
Steiner (2000), PMS is recorded in more than 75% of Canadian women [2], and in Japanese women this percentage
reaches 95% with severe symptoms of PMS reported by 1.2% [3].

Some of recent studies have established a significant prevalence of PMS in young girls. N. Nisar (2008) in her
study reports that 51% of students were diagnosed with PMS, 5.8% experienced premenstrual dysphoric disorder
(PMDD) [4]. According to the study by G. Pinar (2011), the incidence of PMS among students was 72.1% [5].

Many women report that premenstrual symptoms have a significant negative impact on their daily lives, they
experience deterioration of various social and individual functions, such as a reduced working capacity, social
activity and family relationships, including the sexual sphere.

Keywords: premenstrual syndrome, quality of life, frequency and severity of premenstrual syndrome, pre-
menstrual dysphoric disorder.

Introduction. “PMS” means premenstrual syndrome or premenstrual tension syndrome; a condition
characterized by various cyclical repetitive symptoms (physical, emotional, behavioral and cognitive) that
develop in the second phase of the menstrual cycle and disappear soon after the menstruation starts [6]. A
number of studies discovered that Premenstrual syndrome develops more often in women engaged in
mental case, rather than in patients who have autonomic dystonia syndrome, and 4 times more than in
women with body weight deficiency.

The syndrome can appear under the influence of numerous factors summoned by physical or mental
overstrain, professional problems, social insecurity, chronic emotional stress [7]. In the process of the
influence of Premenstrual syndrome on the quality of life the following results were discovered:
absenteeisms increase, labor of productivity decreases, the quality of professional activity descends.

The negative impact on social relations guides to aggravation in interpersonal relationships in
workplace. In current research conducted by the students of a medical school at the University of Urmia
(Iran) in 2014, Premenstrual syndrome was identified in 39.4% of cases. The estimation of the quality of
life was below in more than half of the cases, especially in the psychotic and social components. The
results of this study show that Premenstrual syndrome has negatively influence on some quality of
domains of life.
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Materials and methods of study. Within the framework of the research, an anonymous question-
naire survey was conducted among medical students of Almaty with the help of 2 questionnaires at the
same time. The questionnaire on the detection of PMS was developed by researchers. The quality of life
was assessed using the SF-36 questionnaire (The Short Form-36). SF-36 refers to non-specific
questionnaires for assessing the quality of life; it is widely distributed in the US and European countries in
conducting scientific researches. It can be used both in healthy and sick people and is the "gold" standard
for a study of the quality of life. The questionnaire survey was conducted on a voluntary basis. The data
obtained as a result of the questioning of 1,500 students using a specially developed and approved
questionnaire was used as the material for the study. The design of the study met the criteria of a one-
stage clinical study; the questioning was conducted for 2 months. The generated sampling included
2061 questionnaires, of which 561 questionnaires, which is 27.2%, were filled in incorrectly, many fields
were empty, the quality of life items were not filled in correctly.

The results of the authors’ research. The average age of the respondents was 24 + 4.3 years. All
the students included in the study were residents of the Republic of Kazakhstan. Living conditions were
satisfactory for all students. 28.0% were married, and 54.0% of respondents had a sexual life. The struc-
ture of contraceptive methods used among sexually active respondents was as follows: 26.0 = 5.2% of
combined oral contraceptive pills; 48.1 = 4.3% of condoms; 10.0 + 5.7% of intrauterine devices; 15.9 +
5.6% did not use any contraceptive methods. The lack of contraceptive methods among 15.9% of sexually
active girls and low level of the use of effective modern methods of preventing unwanted pregnancies
resulted in abortion in 13.0% of the respondents in the study group. Extragenital diseases were registered
in the history of 38.8% students in the group with 3.3 different extragenital diseases for each student in
the group.

The most frequent symptoms accompanying menstruation in the study group of students were
irritability and bad mood in 58.0 + 2.2% and 59.5 + 2.2% of students, respectively. In 34.5 + 2.1% of
students irritability turned into aggressiveness. The abdominal bloating (41.0 £ 2.2%), nausea (20.0 +
1.8%) and vomiting (11.0 + 1.4%) were reported quite often. One of three students experienced breast
engorgement and pain (32.5 + 2.1% and 32.0 + 2.1%, respectively). The respondents frequently reported
headaches (30.5 = 2.1%); less frequently they complained of chest pain (7.5 £+ 1.2%) and changes in blood
pressure (14.5 + 1.6%). Severity of symptoms made 39.5% of students use painkillers to relieve pain.
Poor performance, skipping classes during menstruation were reported by 34.5% of students. Despite the
severity of symptoms during menstruation, absences from lessons, only 12.4% of students sought medical
advice. The results of the study on PMS frequency demonstrated that 57.4 + 1.6% of students did not
experience any changes in their health status or had single symptoms, PMS was reported in 36.0 + 2.14%
of respondents, and the severest form was registered in 6.6 = 1.11% (Table 1).

Table 1 — The Frequency of Premenstrual Syndrome and Premenstrual Dysphoric Disorder
in Respondents of the Study Group

No symptoms or single symptoms Premenstrual syndrome Premenstrual dysphoric disorder
of premenstrual syndrome
abs % abs % abs %
861 57.4+1.6 540 36.0+2.1 99 6.6£1.1

Our studies showed that the presence of extragenital diseases in students had a significant impact on
the frequency of PMS and PMDD. Thus, the frequency of PMS in students with EGD was 63.9 + 3.4%;
this rate was 18.3 = 4.83% (P <0.05) in healthy subjects without EGD (Table 2).

Statistically significant difference was also reported in the frequency of the severest form of PMDD.
The EGD group demonstratedthe PMDD frequency of 12.8+£2.3%; the no-EGD group demonstrated
2.6+0.9% (P <0.05).The frequency of PMDD according to the data of different authors may vary between
5.8% and 36.1% due to the fact that they did not take potential presence of extragenital diseasesinto
consideration.
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Table 2 — The Frequency of Premenstrual Syndrome and Premenstrual Dysphoric Disorder
in Respondentsof the Study GroupDepending on the EGD

No symptoms or single symptoms Premenstrual syndrome Premenstrual dysphoric disorder
of premenstrual syndrome
With EGD Without EGD With EGD Without EGD With EGD Without EGD
% % % % % %
23.3+1.7 79.1+1.3 63.9£3.4" 18.3+4.8 12.8+2.3° 2.6+0.9
*-p<0.05 statistically significant difference in the frequency of PMS and PMDD in respondents with EGD vs. the group
of respondents without EGD.

Only 210 of 810 sexually active students used modern methods of contraception, which is 25.9%.
Comparison of the frequency of various manifestations of PMS in two groups of students showed a
significant effect of COCPs on the course of this syndrome. Thus, the group of respondents, who used
combined oral contraceptive pills, demonstrated a statistically significant difference in the manifestation
of almost all symptoms, except aggressiveness.

Table 3 — The Frequency of Various Symptoms Accompanying the Menstruation Depending
on the Contraceptive Method among Respondents of the Study Group

Use contraceptives Do not use contraceptive methods or use
(COCP) other methods (IUD, barrier method) P
Symptoms N=210 N=600
abs % abs %
irritability 189 40.3+£5.8 279 59.7£3.4 <0.01
tearfulness 72 34.7£5.6 135 65.3£3.3 <0.001
touchiness 87 26.6+5.2 240 73.4+3.1 <0.001
bad mood 129 26.845.2 351 73.2+3.1 <0.001
aggressiveness 141 50.5+5.9 138 49.5£3.5 >0.05
numbness in hands 24 28.5+5.3 60 71.5£3.1 <0.001
drowsiness 78 32.545.5 162 67.5£3.3 <0.001
obliviousness 27 26.4+5.2 93 73.6+3.1 <0.001
swollen face, eyelids, legs 12 12.94+2.0 81 87.1£2.3 <0.001
breast pain 57 22.0+4.9 201 7842.9 <0.001
breast engorgement 48 18.1+4.6 216 81.9+2.7 <0.001
abdominal bloating 138 41.8+£5.8 192 58.2+3.4 <0.001
headaches 69 28.8+5.4 177 71.2+3.2 <0.001
nausea 51 31.4+45.5 111 68.6+3.2 <0.001
vomit 12 14.2+4.1 72 85.8+2.4 <0.001
BP changes 27 23.0+£5.0 90 77.0£2.9 <0.001
chest pain 12 19.0+4.6 51 81.0+2.7 <0.001
heart palpitations 33 29.7+5.4 78 70.3+£3.2 <0.001
chills 42 34.1£5.6 81 65.9£3.3 <0.001
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The concept of quality of life is an individual capacity for functioning in a society (labor, social
activity, family life), and also a complex of physical, emotional, mental and intellectual characteristics of
a person. The results of the SF-36 questionnaire are presented in the form of scores by 8 scales formulated
in such a way that a higher score indicates a higher level of quality of life. In the case of medical students
without PMS, the physical performance (PF-87.4 + 1.6), role performance subject to the physical state
(RP-84.2 + 2.4), bodily pain (BP-84.0 + 1.9), role performance subject to the emotional state (RE-84,2 + 2,6)
do not have express deformations and are approximately equally compressed. In the group of women
without PMS the average value of the scale of the general state of health is -71.9 £ 1.6; in PMS group it is
64.4 £ 2.0 (p <0.05). Extragenital diseases were more common in respondents with PMS that affected the
general health status. The average value of social performance in the group of subjects is 76.3 £ 1.8
(without PMS) and 73.2 £ 1.9 (with PMS). The scale of mental health of medical students is at the level of
67.0 £ 1.6 without PMS and 60.0 + 1.5 with PMS. Comparative assessment of the MOS SF-36 question-
naire provided the following results: in the group of women with PMS, all 8 scales tend to decrease. A
significant decrease in the scale of role performance caused by the physical state (RP -68.9 + 4.2) was
observed.

Conclusions.

1. The frequency of PMS in medical students in Almaty is 36.0+2.14% with the severest form in
6.6+1.11%.

2. The presence of extragenital diseases increases the frequency of premenstrual syndrome in
students by 3 times (18.3+4.8% of 63.943.4%), and premenstrual dysphoric disorder — by 5 times
(2.6£0.9%0f 12.8+£2.3%).

3. The use of combined oral contraceptive pills reduces the frequency of all premenstrual symptoms.

4. Premenstrual syndrome has a negative impact on the quality of life of students. All 8 scales of the
quality of life tend to decrease in the PMS group.
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AJIMATBI KAJTACBI ME/IUTIMHAJIBIK YHUBEPCUTETTEPIHIH
CTYAEHTTEPIHJAE ETEKKIPAJIAbI CHUHAPOMBIHBIH KULJIIT'T
KOHE OHBIH CTYAEHTTEP OMIP CAITACBIHA 9CEPI

Annotanusi. ETekkipanibl CHHIPOMBIHBIH JKHUIITT Typajbl JepeKTep KeH wieriHae ayblTKuasl — 30%-1an
Oacran 90%-ra neitin sxereni. AKII cratucTukanblk AepeKTepiHe CoMKeC PEenpoAyKTHBTHI JKACTarbl diesnepaiH
70-90 naiibI3bl €TEeKKipasIbl CHHAPOMBIHBIH KOPIHICTEpIHEH 3ap/all merei, ain 5-8 naipl3 aiennep Oyi1 CHIPKATThIH
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aybIp TYpiHE MANABIKKAH, ajl op YIIIHIII oiie] eMip camachlHBIH TOMeHIereHiH aitaasl. M. Steiner (2000) nepexrepi
Ootierara Kanamana 75 maifeI3 oifen eTeKKipaiabl CHHAPOMBIHA MTaiIbIKKaH, JKamoHusaaa 6oca 95 maitel3 oennep
OyJ1 aypyMeH CBIpKAT, COHBIH imiHae 1,2 maibI3bl aybIp TYPIMEH aybIpaibl.

bip katap 3eprreyiepie eTEKKipalabl CHHIPOMBIHBIH >Kac KbI3Aap apachlHOAa >XHi TapaifaHbl Typajbl
kepcerinred. Mpicanbet B N. Nisar (2008) nepexrepi OoiibiHina Oysi cungpoM 51 maiibl3 cTyaeHtTepiae Oap, ai
5,8 maiibI3 CTYJIeHT KbI3[ap eTeKKipaibl quchopHsIbK Oy3buibicTapbiHan 3apaan uereqi. G. Pinar (2011) 3eprreyi
OOlibIHINA eTeKKipaJIbl CHHAPOMBI JKUIUTITT 72,1 maibI31bl Kypanabl.

Kenreren osiienep/e eTekKipaiabl CHHAPOMBI Oelriiepi oap/IblH KYHACNIKTI ©MipiHe, SJIeyMETTIK XKOHE JKEeKe
KbI3METTEpiHIH Oy3bUTybIHA, )KYMBIC iCTey KalijeTiHe, dKaHYsarbl KapbIM-KaThIHACHIHA, )KBIHBICTBIK OMIpiHE eyl
Tepic acep erei.

Tyiiin ce3aep: eTekKipanabl CHHAPOMBI, 6MIp CYPY Camnachl, €TEKKipaibl CHHAPOMBI KUUIIrT MEH aybIpPJIBIFbI,
eTEeKKipasabl TUCHOPHSIBIK OY3bUTBICTAPEI.

H. H. Ko63aps', H.C. Mup3apanmosa', B. H. Jlokmun®, III. K. Kapu6aesa’
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YACTOTA NIPEAMEHCTPYAJIBHOI'O CHHAPOMA
N ETO BJIMAHUE HA KAYECTBO KU3HU CTYJEHTOK
MEJUINWHCKHUX YHUBEPCHUTETOB r. AJIMATBI

AnHoTanus. [[aHHBIE 0 YacTOTE U THKECTH MpeaMeHcTpyansHoro cuaapoMa (IIMC) koneOmroTess B IUPOKUX
npenenax — oT 30 mo 95%. CormacHo cratuctuku CIIIA, B ctpane ot 70 mo 90% jKeHIIMH PenpoOAyKTUBHOTO
BO3pacTa HCIBITHIBAIOT Te WK MHBIE mposeieHus [IMC, Tsoxensie GOpMBI 3aperuCTpUPOBaHbl Y 5-8% KEHIINH, Y
KOKIOW TpETher oTMedaeTcs CHUXeHue kadecTBa ku3HM [1]. B Kaname, mo manaeiM M. Steiner (2000), [IMC
tukcupyercsa 6omnee ueM y 75% sxeHmuH [2], a y KUTETBHHL JMMOHUU 3TOT MOKa3aTeib OOCTHraeTr 95%, Tsokenas
crerieds cumintoMoB [IMC BersBnena y 1,2% simoHCKUX skeHIIuH [3].

B psime mocnemHMX HCClieOBaHW YCTaHOBJGHA 3Ha4yMTeNbHas pacrpoctpaHeHHocTh [IMC y Monoabix
neBymek. B uccnenoBanuu N. Nisar (2008) y 51% cryzaentok 0but ycraHosieH auaruo3 [IMC, y 5,8% - kinuHuka
paciieHeHa Kak mpeaMmeHcTpyainsHoe auchopuueckoe paccrpoiictso (IIMJIP)[4]. B ucciaenopanuu G. Pinar (2011)
pacnpoctpaneHHocTs [IMC cpenu crynenToB coctaBuna 72,1 % [5].

Y MHOTHX >KEHIIMH NpeJMEHCTPyalbHbIE NPU3HAKK OKa3bIBAIOT CYIECTBEHHOE OTPHUIATENILHOE BO3IEHCTBHE
HA WX TIOBCEJHCBHYIO XXH3Hb, OTMEYACTCS HAPYIICHHUC PA3IMYHBIX CONUAIBGHBIX M WHAWBHAIYAIBHBIX (DYHKIUH -
CHIDKEHHE PabOTOCIIOCOOHOCTH, COIMAIbHON aKTHBHOCTH W B3aWMOOTHOIICHHHA B CEMbE, BKIFOUAS CEKCYaJbHYIO
coepy.

KiroueBble c10Ba: TpeIMEHCTPYaIbHBI CHHIPOM, Ka4eCTBO JKHU3HH, YACTOTA M TSDKECTh MPEAMEHCTPYailb-
HOTO CHHIIPOMA, IPEAMEHCTPYyaJIbHOE TUCHOPHUECKOE PACCTPOHUCTRO.
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MANAGING THE MEDICAL SERVICES QUALITY
IN MARKETING ACTIVITIES OF OHI FUND AND
MEDICAL ORGANIZATIONS IN THE REPUBLIC OF KAZAKHSTAN

Abstract. The present article contains the description of the content analysis of the Republic of Kazakhstan
Public Health Ministry issued statutory and regulatory acts on implementation of the quality management system
over the period of health care organizations work with the Obligatory Health Insurance Fund since 2018. The issue
is relevant because of the need to improve efficiency of the marketing interaction of the Obligatory Health Insurance
Fund (OHIF) with medical organizations (MO) in achievement of the goals and objectives set in the Governmental
programs for improvement of availability and quality of medical services in new conditions of the health care market
players interaction. The objective of this study is to analyze the legislative and statutory acts on health care services
quality management and the role of the OHI Fund in interaction with medical organizations. The methods of
content-analysis of the Republic of Kazakhstan Public Health Ministry issued legislative and statutory acts, the Law
on the Obligatory Health Insurance (OHI) in the Republic of Kazakhstan, orders for procurement of medical services
and expert opinion on the primary medical documentation were used. The results of assessment of the expert exami-
nation of inpatient medical records revealed the deed for revision of many aspects effective in the medical services
quality control system adopted in the Republic of Kazakhstan as a part of transfer from quality control to quality
management. The conducted expert examination of the legislative and statutory acts and inpatient records allowed
us to make a conclusion that the expert activity on the part of the internal audit service, depart-ment’s head, deputy
head of a medical organization is far from being sufficient in the conditions of heightened requirements to the
medical services quality. Medical organizations need to use total analysis, i.e. they need to analyze all aspects of
medical services quality (structure and process) and not only the final result in the form of the patients’ complaints
or mortality. This requires involvement by the process owners (doctors, paramedical personnel) in the quality mana-
gement process in order for them to monitor the process indicators in the course of their pro-fessional duties dis-
charge. It is exactly the stages of structure and process analysis where the defect prevention mechanisms are used.

Key words: medical services quality management, social marketing, obligatory health insurance fund, expert
assessment, defects.

Urgency of the issue: the issue is relevant because of the need to improve efficiency of the marke-
ting interaction of the Obligatory Health Insurance Fund (OHIF) with medical organizations (MO) in
achievement of the goals and objectives set in the Governmental programs for improvement of avai-
lability and quality of medical services in new conditions of the health care market players interaction [1].
It is well-known that starting from 2018 the medical organizations rendering the guaranteed scope of free
medical services (GSFMS) shall transfer to a new more rigid format of work, i.e. conclusion of agree-
ments with OHIF for GSFMS services and observance of the GSFMS requirements to the health care
services quality. In accordance with the legislative and statutory framework adopted over the period of
2015 through 2017, OHIF was determined as the sole operator and the buyer of medical services since
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2018 [2-3]. In our opinion, efficiency of achievement of the set tasks and objectives is possible subject
only to implementation of the social marketing methods and tools in the MO activity including the MOs
such as cancer detection centre, cardiologic centers, outpatient hospitals, etc. [2-3]. According to F.
Kotler’s definition, social marketing is a social process aimed at satisfaction of desires and needs of
individuals and legal entities by means of free competitive exchange of services and goods of certain
value for consumers [4-5]. Implementation of new public health care system - obligatory social health
insurance system, will be completed in 2020.

Objective: Analysis of the legislative and statutory acts (over the period of 2015-2017) and OSHIF
requirements to medical services quality and development of recommendations on transfer from medical
services quality control to quality management at the level of medical organizations.

Research Methods. Content-analysis of the legislative-and-statutory documentation (LSD) on
implementation of the OSHIS in the Republic of Kazakhstan; analysis of the OHI Fund’s requirements at
the stages of the MOs activity quality control; analysis of the medical services procurement agreement’s
provisions; analysis of the LSD in the system of the governmental control of medical services quality;
analysis of the MO Accreditation Guidance’s; analysis of the standard organizational procedures for
medical services quality management. We also used the method of expert estimate of the inpatient records
from several medical organizations and analyzed the treatment guidelines (CHD and breast cancer) in
accordance with the quality control check-lists of the OSHI Fund.

Results and Discussion. The conducted content analysis of the LSD on contractual obligations
observance revealed that requirements to medical organizations (MO) will be heightened starting from the
new year. Firstly, the competitive environment will be strengthened in the medical services market since
more than 1500 providers are registered in the register of medical organizations under the OHIF, among
which more than 45% are private medical organizations. Secondly, new Medical Services Procurement
Rules and the Rules of selection of the guaranteed scope of free medical services provider and reim-
bursement of the provider’s costs have been approved [6-7]. OHIF shall conduct monitoring of fulfillment
by the medical organizations of the corresponding contractual obligations both in terms of quality and
scope of medical services rendered to the consumers; it shall also process the complaints and applications
filed by the citizens and medical organizations on the issue of medical services rendering and the OHIF
shall also conduct monitoring of the services procurement contract conditions by means of field
inspections of medical organizations.

The first stage of quality control will be carried out by the Fund based on the relevant standard
compliance indicators (for example: accreditation). The control will be carried out on a monthly basis
prior to payment. The second stage of the control will be carried out after conclusion of the contract and
shall include a number of criteria, examination of the scope, quality of treatment cases, examination of
pharmaceuticals prescription, examination and monitoring of the end results of a medical organization’s
activity. Quality assessment parameters using the OHIF’s scheme shall include: patient safety assurance,
clinical efficiency, economic efficiency and achievement of the target values. Based on the results of
inspections, the OHIF will be forming a database of medical organizations with positive and negative
ratings that will influence contracts conclusion for the next year.

Expert part of control is aimed at control against the check-lists to the Rendered Medical Services
Quality and Scope Monitoring Results Report (the criteria of outpatient care are specified).

1) History taking quality assessment results (5 criteria);

2) Clinical diagnosis correctness and accuracy assessment results (7 criteria);

3) Detected iatrogenies and the results of iatrogenies assessment (6 criteria);

4) Diagnostics quality assessment results (6 criteria);

5) Professional specialists’ advice timeliness and quality assessment results (6 criteria);

6) Dispensary care activities quality assessment results (10 criteria);

7) Results of assessment of quality of preventive activities for children of the age up to 5 years
(10 criteria);

8) Results of assessment of quality of preventive activities for pregnant women (8 criteria);

9) Health care activity quality assessment results;

10) Treatment and preventive activities achieved results assessment results (6 criteria);

11) Treatment outcome assessment results (5 criteria);
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12) Medical documentation keeping quality results (10 criteria);

13) Results of assessment of medical card data input into automated information system (AIS)
correctness (6 criteria).

This control will be used to detect the defects in the diagnostic and treatment process. Given below
are the deduction percentages applicable to confirmed detection of defects. In addition to the quality
control, defects in the rendered medical services will be determined and subdivided into three groups with
detailed description of detected defects (excess of the established clinical and diagnostic services (KDU)
timeout, patients’ complaints, ungrounded deviations of treatment and diagnostic activities from the stan-
dards from public health care activity; failure to observe the preventive medical examination standards,
immunologic prophylaxis, events of non-provision or occasional provision of pharmaceuticals and
healthcare products (HCP) for free provision of population within the framework of GSFMS at the
outpatient level with certain diseases; ungrounded referral for hospitalization with deduction percentage
of 0.10% to 0.50% depending on the defect code. The most severe defects are the detected defects with
the following codes: 3.1-3.4. The events of ungrounded rendering (appreciation, increase, deviation) of
medical services in the form of consulting and diagnostic aid shall be subject to deduction of 50% to
100% of the total cost of services.

In assessment of the risks related to activity carried out by the medical organizations (suppliers), the
OHIF will subdivide the medical organizations into groups based on the risk zones and will prepare plans
of mandatory visits of medical organizations. Given below is the scheme:

Low Performance Mid Performance High Performance
Coefficient Coefficient Coefficient
(0 to 0.40) (0.41 t0 0.70) (0.71 to 1.0)
ik a {1
Formation of the plan Formation of a selective list Monitoring of a medical
of mandatory visits of of public health care organization performance
a medical organization organizations for visits without its visits

Expert analysis of the primary medical documentation of the Almaty health care stationary
organizations: totally, 30 inpatient records were examined in the course of expert examination and
retrospective analysis was conducted for the period of 2016-2017. We used the criteria of the check-lists
annexed to the Expert Examination Report:

1) History taking quality assessment results (5 criteria);

2) Clinical diagnosis correctness and accuracy assessment results (7 criteria);

3) Diagnostics quality assessment results (6 criteria);

4) Professional specialists’ advice timeliness and quality assessment results (6 criteria).

The Results of Expert Examination and Treatment Defects Detection:

1. The inpatient record cards examination revealed that the handwriting of physicians was illegible
especially on the treatment sheets (80% of the inpatient record cards).

2. There were many defects on the treatment sheets, namely: weight and height of patients was not
specified, there were no dosage calculation data for the prescribed superpotent drugs; dates and time of
injections and intravenous interventions were not specified (90% of inpatient record cards).

3. Observation sheet defects: negligent keeping; diagnosis is specified in an abbreviated form in
violation of the diagnosis wording requirements (80% of all cards).

4. Informed consent of a patient - in abbreviated form (50%).

5. Upon primary documentation drawing-up - inpatient record card, information on the patient’s
complaints was incomplete and of improper quality, life and disease history data collection is improper,
daily patient examination log data and almost all inpatient record card data is the computer template text
(90% of cards).
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6. The final diagnosis: almost in all cards (80% of the inpatient record cards) wording does not meet
the requirements of MKB-10. The final diagnosis establishing time violation (65% inpatient record
cards).

7. Patient admission diagnosis, diagnosis after examination by attending physician, diagnosis after
examination by the head of the corresponding department is established with violation of the requirements
of ICD-10 requirements, and the wording of such diagnoses to 70% is of a template form and is challenged.

8. Violations were also found in the treatment protocol as regards the time of a patient staying in a
hospital - up to 35% of cases.

9. It was noted that in many inpatient record cards the routine patient examination and questioning
wording is of a template form and the same is true is for collection of life and disease history data
collection.

Conclusion:

1. Due to the increasingly greater role of medical aid quality control by the OHIF, the Committee for
Medical and Pharmaceutical Activity Control under the RK Public Health Ministry establishes new
requirements to the medical organizations. It is necessary to reorganize the internal audit service and to
subdivide its functions into clinical audit an organizational issues audit. In our opinion, clinical audit
applies directly to the process owners (doctors and paramedical personnel) and heads of departments,
while organizational issues audit is the responsibility of the head and deputy head.

2. Taking into account the results of the analysis of observance of the OHIF’s requirements and
those of medical services procurement contracts conducted by us, we can say that only the end result
control carried out at the current moment everywhere at the level of medical organizations by the internal
audit service will be insufficient since it is focused on the end result (patients’ complaints, etc.), i.e.
quality analysis at the medical organization level misses out the most important stages of treatment and
diagnostic process and the structure and the very process are not analyzed. The analysis of scientific data
that we have conducted allows us to make a conclusion that it is exactly the stages of structure and
process analysis where the defect prevention mechanisms are used. The clinical audit shall be carried out
in accordance with the A. Donabedian triad (structure, process and result analysis).

3. Only the internal audit service employees are involved in the quality examination process and not
the process owners (doctors, paramedic personnel). Therefore, it is necessary to develop common
approaches and algorithms of transfer from the clinical processes (complaints, mortality) end results
control and medical services quality control with development of process analysis indicators, process
initial indicators and intermediary process indicators that shall be determined for prevention of treatment
and diagnostic process defects. Only involvement by the process owners in the clinical audit process can
help to reduce the number of defects and thus to preserve the volume of a medical organization financing
and to avoid penal sanctions on the part of the OHIF.

Practical Recommendations:

1. Contract fulfillment monitoring shall be carried out on a permanent basis in a medical organization
using the first and second stage quality control indicators as the basis upon conclusion of a contract and
indicators of defects in the rendered medical services;

2. Internal audit service operation shall be revised to abandon the end result based control concept
and to transfer to development of the process cards preventing and adjusting activities at the level of
treatment and diagnostic processes, i.e. monthly analysis and monitoring shall be carried out on a monthly
basis for the indicators specified in the Reports on the Results of Quality and Scope Monitoring against
the Check-Lists;

3. Training and seminars on expert examination indicators, defects, and development of preventive
and corrective actions shall be arranged for doctors and paramedic personnel;

4. Timely identification of defects in treatment and diagnostic process shall be ensured and
prevention documents system shall be developed;

5. It is necessary to transfer from quality control to quality management based on integrated
assessment of medical services quality by the A. Donabedian’s scheme and to analyze the processes based
on the three components (structure, process and result) in daily activity of doctors;

6. Seminars and training shall be carried out on keeping the medical documentation, correct
diagnosis establishing in accordance with ICD-10 requirements.
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7. The status of the treatment and diagnostic processes owner shall be granted to the doctors in the
process management and analysis and work on treatment protocols standardization shall be commenced.
For the purpose of the Protocols adaptation, it is necessary to develop the process cards based on the
treatment protocols not violating the protocols’ requirements approved by the Republic of Kazakhstan
Ministry of Public Health since medical services quality improvement is possible only through
standardization of medical services rendering processes.
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'Kasak yarTeik yauepeuteri. On-Papadu, Anmatsl, Kasakcran,
 AJIMaTh! 06JIBICTHIK OHKOJIOTHSUTBIK, Aucrancepi, Kazakcran,
3«Pabianice Pharmaceutical Plant Polfa» AK-ubix Ka3zakcran PecniyOnukaceingars! Tycaykecepi, Kasakcras,
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KA3AKCTAH PECITYBJIMKACBIHbIH MEJULINHAJIBIK KOPbI
MEJNLNHAJIBIK YUBIMJIAPBIHBIH MAPKETHUHI'T KbISMETIHJIEI'T
MEJNIHAJIBIK KBIBMETTEP/II CAITACBIH BACKAPY

AnHoTanusa. Makanaia 3aHHAMAJBIK XKOHE HOPMATUBTIK Ma3MyHBI Tagay 2018 >KbUIbl MIHIETTI 9JIEYMETTIK
MEIHUIUHANBIK CAaKTaHIBIPY JKYHWECIHIH iprerachl MEIWIMHANBIK YHBIMIAPABIH Ke3eHIHAE calaHbl OacKapyIbIH
Ky3ere acwelpy ymiH Kasakcran PecryOnmkacer JleHcaynnblK cakTay MAHHUCTPIIT 9peKeT eTedi. MeanInHaIBIK KbI3-
METTEp HApBIFbIHA KATHICYIIBLIAP/BIH ©3apa 1C-KUMBLI, JKaHa KarAailblHa MEIUIUHAIBIK KbI3METTEP/IiH KO JKe-
TIMAUTIN MEH camnachlH apTThIPY YIIIH MEMJIEKETTIK OaraapiaMachl MakcaTrTapbl MEH MIHJIETTepiHEe KOJ KETKi3y
MIHJETTI MEIMIUHANBIK CAKTaHABIPYFa )KOHE QJIEYMETTIK JICHCAYJIIbIK CAKTay YHbIMIAPbIHBIH MAPKETHHITIK ©3apa ic-
KAMBUT KOPBIHBIH THIMJIUIITIH apTThIPY Ka)XETTiIiriHe OaiiaHbICThl npobiemManap e3eKTilri. 3epTTey/IiH MaKcaThl
MEIMIIMHAIIBIK KBI3MET camachlH Oackapy OOWBIHIIA 3aHHAMANBIK JKOHE HOPMATHBTIK aKTLICpAl Talaay »MKoHE
MenuIuHabIK CaKTaHAbIPY KOPBIHBIH MEIUIIMHAIBIK YHBIMIAPMEH ©3apa OPEKETTECyIeri poti OOJIbI TaObLIa k.
3aHHAMAITBIK )KOHE HOPMATUBTIK aKTUICPIl Taluaay dIiCTeMeci, MEIUIIUHAIIBIK KYXKATTap IbIH CaparTaMalblK Oaracel
MaiilaTaHbUIIbL. aypyXaHara HayKacTapabl MEJUIIMHAIBIK jka30amapabl capanTaMa HOTHXKENIepi camachklH 0acKapy
YIIiH 0aKbUiay KO3FalIaThIH MEIUIMHAIBIK YHBIMIApAa METUIIMHAIBIK KI3METTEPAIH camackiH Oakbuiay Kasakcran
JKYHeciH/Ie KYMBIC ICTEWTIH KONTETeH acHeKTiIepiH KalTa Kapay KaKeTTiriH KepceTTi. MeInuIMHaIbIK KBI3METTiH
camachlHa KOMBUIATBIH TallanTap/bl apTThIPYAbIH KaHA >KardaiyiapblHIa MEAWIMHAIBIK YHBIMHBIH IIIKI ayJuT
KBI3METI camaHbl 0acKapy YIIiH JKeTKUTIKCi3. MeaunuHaNBIK YHBIMIAp TONBIK TalAdy jKacayFa Kelly Kepek, sFHH.
Ci3 HayKacTap/IplH IIaFbIMAAPHI TYPiHE, HEMece OJ1iMi JICHCAYJIBIK CaKTay KbI3METTepiHe (KYpPBUIBIMBI XXOHE TEXHO-
JIOTHSUIBIK) Carachl FaHa eMec, TYIKI HOTHXKere 0apIiblK acleKTUIepiH Tajaay KaxeT. O yiIiH KoCinTik MiHASTTep/l
OpBIHJIAFaH Ke3[le MPOLIECCTIH KOPCETKIMTEPIiH Kajaranay YIUIIH HpOLECTiH Henepid (aapirepriepi, Menoukenepi)
cara MEHe/PKMEHTIHE TapTy KaxeT. MeAnIMHAIBIK KbI3METTEr aKkayslaplblH allAbIH-ally MEeXaHH3MEP]l KYPbUIBIMBI
MEH MPOIIECIH TaJIay CaThIChIHIA TYP.

Tyiiin ce3mep: METUIIMHANBIK KBI3MET CamachlH 0ackapy, oJCYMETTIK MapKETHHI, MIHICTTI MEIUIIMHAIBIK
CaKTaHJBIPY, CapanTaMaliblK Oaraiay, KeMIIUTIKTEp.
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YIPABJIEHME KAYECTBOM MEJUIUHCKHUX YCIYT .
B MAPKETHHI'OBOU JEATEJIBHOCTH ®OHIA OMC 1 MEJMIIMHCKHUX OPITAHU3ALIUUN
B PECITYBJIMKE KA3BAXCTAH

AnHoTanus. B cTaTthe mpoBeseH KOHTCHT aHAIN3 3aKOHOJATENbHO-HOPMAaTUBHBIX akToB M3PK mo BHexmpe-
HUIO CHCTEMBI YIIPaBICHUS KadyeCTBOM B MepHoJ paboThl MEAWIMHCKHX opraHm3anuii ¢ @oHmoM 00sS3aTeNbHOTO
COLMANBHOTO METUIIMHCKOTO cTpaxoBaHus ¢ 2018 roma. AKTyanbHOCTH MpobieMbl 00yCIOBIEHa HEOOXOAUMOCTHIO
MOBBIIEHUS 3()(PEeKTHBHOCTH MAapKETHHIOBOTO B3amMoAeHcTBHs PoHIa 00s3aTEIHPHOTO METUIIMHCKOTO COIHAb-
Horo ctpaxoBanusa (POMC) m memmumHCcKux opranuzanuii (MO) B DOCTI)KEHHH TMOCTaBIEHHBIX B l'ocymapc-
TBCHHBIX IIpOTrpaMMax ueﬂeﬂ 1 3a7a4 O MOBBIICHUIO JOCTYITHOCTU U Ka4€CTBA MCIUIIMHCKUX YCJIYT B HOBBIX YCJIO-
BHAX BSaHMOﬂeﬁCTBHﬂ Y4aCTHHUKOB pbIHKa MCIUIIMHCKUX YCIIYT. Ilem) HUCCJIICAOBAHUA — aHaJIn3 3aKOHOJAaTCJIbHO-
HOPMAaTHBHBIX aKTOB I10 YIPABJICHUIO KaUe€CTBOM MeIUIMHCKUX ycuyr B posin @orna OMC nipu B3aumopeicTBum ¢
MEIUIMHCKIMHU OpraHu3anusMy. VICrosb30BaHbl METOBI KOHTEHT aHAIM3a 3aKOHOJAaTeIbHO-HOPMATHUBHBIX aKTOB
M3 PK, 3akona 06 OCMC B PK, IIpukasbl 1o 3aKkyny MEIMIUHCKUX YCIYT, SKCIEPTHAs OLEHKA EPBUYHON MeIu-
MUHCKON JOKYMEHTAINH. Pe3ynpTaThl HCCIeIOBaHUS IKCIIEPTHOHN OIEHKH METUIIMHCKAX KapT CTallMOHAPHBIX 00Jb-
HBIX TIOKa3alld HEOOXOIMMOCTh MEPEecMOTpa MHOTHX acIieKToB aelicTByromieid B PK cuctempl koHTpomns kadecTBa
MEIUIUHCKUX YCIIYT B MEAWIMHCKUX OPTraHW3alWsAX B IUIAHE Tepexola OT KOHTPOJS K YIPAaBICHUIO KadeCTBOM.
[IpoBenennas Hamu dKcriepTHas orneHka HITA u kapT cTanmuoHapHOTO OOJBHOTO TMO3BOJISET CAENaTh 3aKIIOYEHHE,
YTO SKCIEPTHAS AEATEIBHOCTh TONBKO CO CTOPOHBI CiyXOBI BHYTPEHHETO ayAWTa, 3aBEAYIOLIETO OTIEICHUEM,
3aMECTHUTENS] PyKOBOAMUTENI MEAWIMHCKOW OpraHM3allii B HOBBIX YCJIOBHSX IOBBILIICHHS TPEOOBAaHUI B Ka4eCTBY
MEIUIMHCKUX YCIyT KpaiHe HeJIO0CTaTOYHO. MEIMIMHCKMM OpraHu3alysM HeoO0XOJUMO HEPEHTH K TOTaIbHOMY
aHanu3y, T.e. HY)KHO aHaJIM3UPOBATh BCE ACMEKTHl KA4eCTBa MEAMIIMHCKUX YCHYyT ( CTPYKTYypy M MPOIECC), a He
TOJIbKO KOHEYHBIN pe3ysbTaT B BUJAE Kalo0 MAalMeHTOB WIIM K€ JIETANbHOCTH. J[j1s 3TOro HE0OXOANMO BOBJIEYb B
yIpaBJiieHHE KauyecTBOM BIIaJENbLEB Mpolecca (Bpadel, cpeJHUH MEIUIUHCKUI TepCcoHal), YTOOBI OHU TPH BHIIOJI-
HEHUH ITPOECCHOHAIBHBIX 0053aHHOCTEH OCYIIECTBIISUIN MOHUTOPUHT MHIUKATOPOB TIpoliecca. MIMeHHO Ha 3Tamax
aHaJM3a CTPYKTYPBI U MpOIecca 3aI0KeHbl MEXaHU3MBI TIPeyIPEXIeHNUS 1ePEeKTOB JIe4eOHOM A TeTbHOCTH.

KiroueBble cjioBa: ynpaBieHHE KadeCTBOM MEIUIIMHCKUX YCIYT, COIUANBHBIA MapKETHHT, (OHJ 00s3aTelh-
HOTO MEIUITMHCKOTO CTPaXOBaHUS, SKCIIEPTHASI OIICHKA, Te()EKTHL.
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ASSESSMENT OF THE QUALITY AND SOCIAL EFFICIENCY
OF HOSPITAL REPLACING MEDICAL CARE (HRC)
IN KAZAKHSTAN

Abstract. This work provides and shows the patients’ satisfaction level with the quality of hospital-replace-
ment medical care and the components of the quality factor of hospital-replacement medical care influencing on the
level satisfaction.

Key words: hospital-replacing medical care (HRC), day hospital (DH), hospitalization replacement technolo-
gies (HRT), social efficiency, medical care.

Introduction. Hospital-replacement technologies provide efficient use of hospital beds, the reduction
of the level of unnecessary hospitalization, and besides, they help save the resources [1-4].

Since the establishment of market relations in healthcare, the issue of the quality of medical care is
becoming increasingly relevant. Any medical service can find its market segment only if it is carried out
at a quite high level [5-8].

One of the objectives is to assess social efficiency of delivered hospital-replacing medical care
according to patients.

It was necessary to determine which factors have the greatest influence on it.

Materials and methods of investigation. A cross-sectional, full-design study was performed in day
hospitals (DH) in Almaty. Total number of respondents, who participated in questionnaire - 1670.

According to the stated goals and tasks we carried out the sampling of medical organizations
according to the criteria of inclusion and exclusion from the study.

Inclusion criteria — day hospital patients, receiving outpatient aftercare.

Estimation process. Information about the data sources estimation methods computational tools and
statistical analysis used in derivation of our estimates are provided in our other publications.

The results of research and discussion. Analysis of hospital-replacing medical care availability and
satisfaction with result of utilization and delivered care in day hospital (p<0.0001) shows that 92.8+1.2%
patients consider medical care to be available, 53.3+1.2% of them expressed satisfaction and 39.5+1.2% -
dissatisfaction with results of rendered medical care.

Linear model of patients’ satisfaction with the quality explains the statistical significance of
coefficients of determination: 22% of the variation - satisfaction with results of medical care in day
hospital and 21.2% of the variation - satisfaction with results of service in the clinic by place of residence
(R*=0.0212), are statistically significant.

Patients' satisfaction with hospital-replacing medical care qualityis related to expenses formedicines
during day hospital treatment.

Waiting time of planned hospitalization in day hospital (R* = 0.030) had no significant effect on
patient satisfaction.
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Linear regression analysis

Predictors (X) (M, SD) b= a= RM2= Fobs= R"2, % 95%CI
Expenditures for medicine during the treatment
in day hospital 0.75 0.47 0.220 85.160 22.0 1.44-1.49

M=1.46 SD=0.49

Satisfaction with the organization
of medical care in a polyclinic 1.03 0.21 0.212 78.199 21.2 1.82-1.92
M=1.87 SD=1.06

Satisfaction with the quality of the medical care
in the polyclinic 0.80 0.28 0.154 40.707 15.4 2.25-2.32
M=2.28 SD=0.70

Satisfaction with the level of availability
of laboratory studies 1.02 0.22 0.152 39.225 15.2 1.86-1.94
M=1.90 SD=0.88

Satisfaction with the skill level of employees

M=2.35 SD=0.79 0.90 0.23 0.130 28.740 13.0 2.32-2.39
The reasons for not going to a polyclinic

M=4.01 SD=1.48 1.90 -0.12 0.121 24.883 12.1 3.94-4.08
Satisfaction with conditions in the day Hospital 077 0.29 0118 23 665 118 2 24-2 30

M=2.27 SD=0.58

However, conditions of stay in day hospital was correlated with patients’ satisfaction (p<0.0001).
Refusal of necessary examinations and treatment was statistically significantly greater than availability of
diagnostic rooms.

And availability of diagnostic rooms is interconnected with patients' satisfaction with hospital-
replacing medical care quality (p<0.0001).

Improvement of hospital-replacing medical care quality in polyclinic had a significant influence on
respondents’ satisfaction with hospital-replacing medical care quality (p<0.0001).

Other factors were less important on their regularity: self-assessment of health (F,=2.98); planned
hospitalization waiting time (£, = 1.49).

Respondents’ satisfaction with hospital-replacing medical care quality is mostly connected with the
performance of the treatment itself, and is less connected with satisfaction with constituent factors of the
process of treatment.

Respondents’ opinion on the quality of hospital-replacing medical care is not shifted under the
influence of socio-demographic factors.

Conclusions. The expediency of conducting regular monitoring of the evaluation of patient satis-
faction with hospital-replacing care was demonstrated. Its results allowed to evaluate the quality of
medical care in day hospitals.

Continuous monitoring of the day hospitals’ performance and system of the analysis of effectiveness
of using hospital-replacing technologies create a breeding ground for the growth of competitiveness of the
healthcare organizations rendering hospital-replacing care.
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KABAKCTAHJAT'BI CTAIIUOHAP/bI AJIMACTBIPATBIH ME/IUTITUHAJIBIK
KOMEKTIH CAITACBIH KOHE 9JIEYMETTIK TUIMAUIIT'TH BAFAJIAY

AnHoTamusi. Makanajga CTalMOHApIbl aJMACThIPATHIH MEIUIIMHAIBIK KOMEK KOpPCETYIiH camachlHa Iia-
MUCHTTEP/IIH KaHaFaTTaHyJapblHAa Oarajiay JKYPri3uimi KoHE KaHaFaTTaHyJapbhlHA dCep CTETIH aypyxaHa aiMac-
THIPATHIH MEIUIIMHAIIBIK KOMEK KOPCETY/IiH CarachlH KYpayIIbl PakTopIapbl aHBIKTAJIBI.
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ANALYSIS OF THE RESULTS OF SOCIOLOGICAL SURVEY
OF THE PATIENTS OF DAY PATIENT DEPARTMENTS
OF MEDICAL ORGANIZATIONS IN ALMATY (KAZAKHSTAN)

Abstract. This work provides and shows the dynamics of development of hospital-replacing forms of medical
care and makes estimations in accordance with the methods, generally accepted in medical statistics.

Key words: hospital-replacing medical care (HRC), day hospital (DH), hospitalization replacement techno-
logies.

Introduction. Modern requirements to the implementation of national health programs require the
application of resource-saving technologies new to national health care system, that allow to reduce the
expenditures for unreasonable hospitalization, to rationally use costly bed space in hospitals and improve
patients’ quality of life [1-5].

To explore key organizational, financial and clinical issues of the delivery of hospital-replacing
medical care (HRC) to population at the level of outpatient sector and to determine the main directions of
their solution, complex social-hygienic research was performed [6-12].

Aims of investigation: evaluation of development of HRT in Almaty, Kazakhstan.

The object of investigation - day hospitals.

Materials and methods of investigation. A cross-sectional, full-design study was performed in day
hospital (DH) of 3 outpatient institutions (OI) of Almaty in patients above 18.

Outpatient institutions with day patient departments with maximum number of DH beds were
selected as subject to density of the assigned population.

Total number of respondents, selected randomly, who participated in questionnaire - 1670.

According to the stated goals and tasks we carried out the sampling of medical organizations
according to the criteria of inclusion and exclusion from the study.

Inclusion criteria - patients undergoing DH treatment, recently discharged from DH, receiving
outpatient aftercare.

The results of research and discussion. Study of respondents’ choice of the most convenient forms
of medical care showed that 65.9+1.2 (Figure 1), of respondents treated in day hospital under outpatient
institutions preferred treatment in day hospital, 56% of them are working-age population aged «18-59».

Results of analysis of respondents' satisfaction with hospital-replacing medical care quality showed
that out of 56.9+1.2% (Figure 2) satisfied respondents 51.5+1.2% noted improved quality of care, while
out of 43.1£1.2% «not fully» satisfied respondents 29.9+1.1% also noted the improvement in quality of
medical care, but 19.8+1.2% respondents expected date of planned hospitalization in day hospital over a
month (1-6 month) (p<0.0001) (Figure 3).
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Figure 3 —Expected date of planned hospitalization in day hospital
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To assess mutual influence of factors on level of respondents' satisfaction with hospital-replacing
medical care quality, linear regression analysis of interrelation was conducted.

Patients' satisfaction with quality of HRC was correlated with expenditures for medicine during the
treatment in day hospital (F,, = 6.268).

During treatment 29.34% spent more than 5000 tenge for medication, about 20% - up to 5000 tenge.

Linear regression analysis

Predictors (X) (M, SD) b= a= RN2= Fobs= R"2,% 95%CI

Expenditures for medicine during
the treatment in DH 1.79 -0.25 0.061 6.268 6.1 1.44-1.49
M=1.46 SD=0.49

65.87% of respondents are ready to recommend day hospital to their relatives, friends and
acquaintances. Frequency of respondents’ medical resource utilization has a statistically significant
correlation with reasons of the respondents’ non-utilization of outpatient service p<0.0001, and with
respondents’ recommendations of day hospital to their relatives p=0.0016.

Conclusions. Formation of a sense of trust in a patient in the specialist and treatment in DH, and
generally in the clinic, is an important sign of the successful and effective organization of medical care
and a financial success of health care system.

Contributory factors of hospital replacing medical care that influence the patients’ satisfaction level
were determined.
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NEW STRAINS OF FUNGI OF GENUS TRICHODERMA,
ALLOCATED FROM THE RHIZOSPHERE OF CUCUMBERS
AND POTATOES GROWING IN THE ALMATY REGION

Abstract. This paper presents the results of a microbiological analysis of soil samples taken from the rhizo-
sphere of potato of sort "Gala" andrhizosphere of cucumbers of "Buyan F1"sort,cultivated in the Almaty region of
Kazakhstan for the presence of soil saprophytic fungi of the genus «7richoderma». A morphological-microscopic
description of two new strains of «Trichodermay» fungus is given. According to the characteristic morphological and
microscopic features, the isolates obtained from the soil of the rhizosphere of the potato of sort "Gala" and
cucumbers of sort "Buyan FI1" were accordingly attributed to the species «Trichoderma asperellumy and «Tricho-
derma albumy.

Keywords: rhizosphere, cucumber, potato, strain, fungi, Trichoderma.

VJIK 632.93
A. K. Caganos', O. H. HJeMluypal, V. I1I. U6umes’, A. III. Mamb6aesa®, B. Jlo3oBunka °

'Prmn «MHCcTHTYT MUKpOOHOorHii n Bupyconoruit» KH MOH PK, Anmatsl, Kazaxcran,
’HAO «Kazaxckuit HarmoHanbHbIi arpapHei yHuBepcuTeT», Anmarsl, Kasaxcra,
3Focyz[apCTBeHHHﬁ HCCIIeOBATENBCKUI HHCTHUTYT «3aIuTa pacTeHuit», bemoctok, [lonpma

HOBBIE HITAMMBI 'PUBOB POJIA TRICHODERMA,
BbIJIEJIEHHBIE U3 PU3OC®EPBI OI'YIIOB U KAPTO®EJIA,
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AnHoTtanusi. B Hactosieit paboTe mpencraBiieHbl pe3yJibTaThl MHUKPOOMOJOTMYECKOro aHaiun3a o0pas3loB
MOYBBI, B3ATBHIX U3 pH30chepsl kapTodenst copra «/ ara» u orypuoB copta «bysn F1», KylnbTHBUPYEMBIX B AJma-
TUHCKOM oOnacth Ka3axcrana Ha HanM4KMe MOYBEHHBIX CAPOPUTHBIX rpubOB poaa Trichoderma. Jano mopdosoro-
MHUKPOCKOIINYECKOE ONHMCAHHE JIBYX HOBBIX IITaMMOB rpuba Trichoderma. 1o xapakTepHbIM MOP(OIOTHYECKUM H
MHUKPOCKOITMYECKUM TIPU3HAKAM H30JIATHI, TIOIyYeHHBIE U3 MOYBBI pru3ochepsl KapToderst copra «/ aia» 1 OrypLoB
copta «bysan F1», Obun COOTBETCTBEHHO OTHECEHBI K BUnaM 1richoderma asperellum v Trichodermaalbum.
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OnHMM W3 BaXXHBIX HAINPaBJICHUH COBPEMEHHBIX WCCIIEAOBAaHUH SBISETCS TOBBIIICHUE TMPOAYKTHB-
HOCTH PacTeHH. JTOT MOKa3aTellb 3aBUCUT OT BHIOBOW MPHHAICKHOCTH U OT yCIOBHH BBIPAIIMBAHUS
pacreHuii. borpioe BiMsHIE HA POCT M Pa3BUTUE PACTECHHI OKAa3bIBAIOT MMOYBECHHBIE MUKPOOPTAHH3MEI.
CrnenyeT OTMETHTh, YTO CpPEAM HHMX BCTPEUAIOTCS KaK (DUTOMATOICHBI, OKA3bIBAIOIIUE OTPHUIATEIHHOC
BO3JICMICTBHE, TaK W MHUKPOOPTaHW3MBl — AHTArOHUCTHI, OKa3bIBAIOIIUE TOJOXKHUTEIHHOE BIUSHHE Ha
pacTUTENbHBIN oprarm3m [1-3].

OnHMM W3 CaMbIX PACIpPOCTPaHEHHBIX HA TUIAHETE MHUKPOCKOIMHMYECKUX TPUOOB SBISIOTCS TPUOBI
pona Trichoderma, mopasmnstonue 6onee 60 BuIOB Bo3OynuTeneit Oomnesneit pactenwmid| 1-3].

BechMa epcreKTHBHO MCTIOIR30BaHNE MTPENapaToB Ha OCHOBE rpuboB pona Trichoderma B 60pnbe ¢
KOpHEBBIMH T'HHJISIMA. KOpHEBbIe THWIIM B HACTOSIIEE BpeMsi — 9TO OWY TOJIeH, 3aHATHIX IMOJ 3€PHOBEIE,
3epHO0000BEIEC, OBOIIHBIEC, TEXHUYECKHE U APYTrHe KyIbTypbl. Oco0yI0 OMacHOCTh MPeACTaBiIsIoT (y3a-
PHUO3HBIE KOPHEBBIE THUJIH, BO30YIUTEISIMH KOTOPBIX SBISIOTCS TPHOBI pona Fusarium. OHU MOpaxaroT
KaK OTyplIlbl, TaKk U KapTodenab B TeueHUE Bcel Bereranuu [4-6]. Hekoropsie BUabl Fusarium TpoOmyIH-
PYIOT ONaCHBIE MUKOTOKCHHBI, 3apaXkasi 3¢pHO, BBI3BIBAIOT TSDKENBIC 3a00JICBAHYS JTFOICH U )KUBOTHBIX [7].

Kpome ¢y3aprosHoit rHHIN, OOJBIION Bped NMPHHOCHT Oenas THWIb, Bo3Oymutenb Sclerotinias-
clerotiorum. bone3Hp MOpaXkaeT pacTeHHU KaK OTKPBITOrO, TaK W 3aIIUIIEHHOT0 TpyHTa. [IposBisercs Ha
BCEX OpraHax pacTeHWi BO Bce (as3bl MX pa3BUTHs. BbI3bIBaeT rubenlb BCXONIOB, YBSIAHHE B3POCIHBIX
pacTeHuil, 3arHMBaHue MI0A0B [8].

Ha mo3gamx cragmsx pocTta W pa3BUTHA PACTEHHs MOpakaeTcs ajJbTepHApHO30M, BO30OyaWTEIEeM
KoToporo sBisieTcst Alternariaspp. 3apaxeHne MOCEBOB albTePHAPHO30M HAUYHMHAETCS CO CIOpP, OCTaB-
mmxcs Ha ctepHe. Takke MHPUIIMPOBAHUE MOXKET MTPOU30UTH U BO BpeMs Iepuojia Bererarmu|9].

Taxke ciemyer OTMETHTh Takoe 3a0oJieBaHue, Kak (uTo(pTopo3, BO3OYAUTEIEM KOTOPOTO SIBIISCTCS
Phytophthorainfestans [10].

durodropa, Kak ar000H TPUO, COCTOUT M3 MUIICIUS, CIIOPAHTUS U KOHHIUSA. MULIeTHil UMeeT BUJ
nayTuHBI Oenoro 1Beta. OH JKMBET M Pa3BHBACTCSA B TKAaHSAX pacTeHHU. Pa3zMHOkaeTcst rpu0 criopamu U
OecnoneiM crocoboM — koHuIusMHA. CTIopsl 00pasyroTes B criopanrusax. [locme Toro, kKak CIopsl co3pe-
BaIOT, 000JI0OYKa CIIOPAHTHS Pa3phIBaCTCS, U OHU BBIXOST HApyXKy. [ablie pacipocTpaHsIoTCs ¢ BOJIOWH,
MOTTAaA0T HAa PACTEHUS M HAYMHAIOT HOBBIN KU3HEHHBINA ITUKIL.

Ilenmsro HacTOsIIIEH pabOTHI SBWIIOCH BBIABIICHHE TPUOOB pona Irichoderma B pu3ocdepe oryprioB
copta «bysn FI1» u xaprodens copra «/ ana», IPOU3PACTAOIINUX B AJTMATHHCKON 007acTh [Tl TabHEH-
IIETO UCTONB30BAHUS X B KAYECTBE areHTOB OMOJIOTMYECKOT0 KOHTPOJIS (PUTOMATOTCHOB, OPAXKAIOIIUX
OBOIITHBIE KYJIBTYPHI.

Marepuajabl 1 MeToabl. OOBEKTOM HCCIICIOBAHUS CIIYXKWIH 00pa3mpl OYBHI, MOTydeHHBIe B 2017
rogy u3 puzocdepsl orypuoB copta «bysan FI1» u xaptodens coprta«l ara», nmpouspacraromux B KX
«lamprmy» CapkaHackoro paiioHa AJTMaTHHCKOH 00JIacTH.

Brimenenne rpuO0oB M3 TOYBEHHBIX OOPA3IOB IMPOBOIWIN OOIICTIPUHATHIMH B MHKPOOHOJIOTHN
merogamu[11].

[TouBeHHYO CyCIICH3UIO BBICEBAIM Ha MUTATENBHYIO cpey Yarneka B varmku [lerpu.

CoctaB cpensl Yamneka (r/m): caxapoza — 20,0; NaNO; — 2,0; KH,PO4 — 1,0; MgSO,4-7H,0 — 0,5;
KCl1-0,5; FeSO4-H,0 — 0,01; arap — 20,0.

Kononun rpuboB uzonupoBanu ¢ yamek [leTpu Ha CKOLICHHYIO MUTATENBbHYIO Cpeay TOTO XKe CO-
craBa. UncTyio KynbTypy rpuba (ITaMM) ToTyqaliy OCTe psia acCaXe.

Moph0o510ro-MUKpOCKOIINYECKHE HMCCIAEAOBAHUS BBIICJICHHBIX IITAMMOB IPOBOJIIM Ha cpene
Yaneka, nACHTH(PUKALUIO TPOBOIMIIN 10 COOTBETCTBYIOIIUM onpenenuTessm [5, 10].

PesyabTathl u o6cy:xknenus. [IpoBeneH MukpoOuoIOorHdeckuil aHanu3 o0pas3IoB IMOYBBI U3 PU30-
cthepsr kapTodens u orypios, mpomspacraromux B KX «"aasim» CapkaHackoro paifoHa ATMaTHHCKOH
obnactu. U3 puzochepst kaprodens «/ arna» u orypuoB «bysn F1» ObUIO BBIACICHO 1O OAHOMY H30JIATY
rpuba pona —Trichoderma.

Mophooro-MuKkpocKonrdecKas XapakTepUCTHKA H30JISTa, BBIIEIEHHOTO U3 pr3ocdepsl KapTodens
«ana».

Ha cpene Yaneka cHauasna pa3BUBaeTCsl MOLIHBIH, TTIaAKUH, palualbHO PacXOIAIMIUACS CyOCTpaTHBIN
MUIENUH cepoBaToro IBeTa. CepoBaThlii OTTEHOK MUIICNHS CO3/IAaeTCs 3a CUET HEKOTOPOU MPHIIOIHS-
TOCTH MUIICTHEB K MMOBEPXHOCTH CyOcTpaTa. 3a IBOE CYTOK CPESIHUN pajinyC KOJOHHUH AOCTUTAET 3-4 cM.
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Cpenuuii quaMeTp BereraTuBHOW rH(dbl paBeH 8-15 Mk. IloBepxHOCTH KonoHMM Tpuba 10 00pa3oBaHUs
BO3/YIIHOI'O MHUIIEIHs POBHAs, OJHOPOAHO-BOJIOKHUCTAsA, PAcXOAsIIascs OT LIEHTpa [0ceBa Ha IepH-
¢depuro. Yepes 30-35 dvacoB mociie moceBa OT CyOCTpPaTHBIX MHUIICIMEB IMOJHUMACTCS PaBHOMEPHBIN
BO3/AYIIHBIA MHLEINI BaTOOOpPa3HOH CTPYKTYpPBI, CEpOBaTO-0enoro 1nBera. ['a30H BO3AYIIHOTO MHLIEIUS
pasBUBAETCS C HE3HAYUTEIBHBIM (2-3 MM) OTCTaBaHMEM OT Kpasi KOJIOHHH, 00pa30BaHHOTO CyOCTpaTHBIM
MHUIIEIUEM.

Hauano xoHunmeoOpa3zoBaHUsl HacTymaeT mocTeneHHo B TedeHue 70-80 yacoB mocie moceBa Mpu
coJllepKaHUM KyIbTyphl B TepMocTate rnpu 27°C. KoHnnnoOpa3zoBaHrue IpONUCXOIUT BO BCEH TOBEPXHOCTH
ra3oHa BHaYaJie B BHJE HEOOJBIMX Pa30pOCaHHBIX KIyOOUKOB pazMepoM 3-5 MM, a 3aTeM, pa3pacrasch,
OHHM CJIMBAIOTCS, 00pa3ys CIUIOIIHON KOHUANAIBHBIN Ta30H.

L{BeT KOHNIMANBHOTO ra30Ha MEHAETCS OT MaTOBO CBETJIO-3€JIEHOI0 OTTEHKA IPU MOJIOJJOM BO3pacTe
JI0 MaTOBO TEMHO-3€JIEHOTO B 3pEJIOM BO3pacTe.

Ha arapuzoBaHHO# BOJ€ KOHHIMEHOCIHI MMOJAHUMAIOTCS BBEPX, HE3aBUCHUMO OT TIOJIOKEHHUS Bere-
TAaTHBHBIX T'M() MHLENUs, B 3pejOM BUAE M BbICOTA UX B cpegHeM okosio 40-50 MK, OHM pa3BETBICHBI
JUXOTOMUYECKH WM KPecToOoOpa3HO, IMaMeTp CpelHeH JacTu paBeH 5-6 MK. bokoBwle pacxomsrcst ot
TJIABHOW BETBHM KOHMIHMEHOCLA sIPycaMH, U HWXXHHE OOKOBbIE BETBU MOTYT JaTh BTOPUYHBIE BETBICHUS,
Ha KOHIIE KOTOPBIX MYTOBKaMH PAacIIONIOXKEHBI CTepUrMbl He Oojiee 4 mTyK Ha ogHOM Mecte. Crepur-
MBIKETJICBUIHBIC, [UIMHA B CpeAHEM paBHa 5 MK. Ha koHume ctepurm (QopMupyroTcs KOHUAMAIbHBIE
TOJIOBKH, OHU HIapoBuaHbIE, 10 10 MK B auamerpe. B roimoBkax moj MHKpPOCKOIOM IPOCMAaTpUBAIOTCA
KOHHJMECTIOPBI, KOTOpBIE TPU CO3PEBAHUM JIETKO PACCHIMAIOTCSl, OCOOCHHO IMPH BBICOKOW BIa)KHOCTH.
Criopsl mapoOBHIHBIE M PEXe, NMPH OJMHOYHOM PAacCMOTPEHUM OJeTHO-3elIeHble, HO B Macce TEMHO-
3eJIeHble, TuaMeTp 2,5-3,5 MK.

Berpewarorest MHTEpKasIpHBIE XJIaMUAOCIIOPEI, MIapooOpasHeie, Thaakue auamerpoM 8-10 mx. O0-
paTHas cTOpoHa KOJIOHHU HE OKpallleHa. 3pesiast KyJbTypa 3TOTro rpuba-crenuuueckuii TpuOHOH 3amax.

[To mMopdosoro-MHUKpPOCKONMYECKUM NPHU3HAKAM HM30JIAT OTHECeH K Buapy Irichodermaasperellum
(pucyHoK 1).

a o

Pucynok 1 — Kynberypa rpuba Trichodermaasperellum:
a — pocT Ha nuTaTenbHOl cpene Yamneka; 6 — MUKPOCTPYKTYpa

Mopd0r10ro-MUKpPOCKOITMYECKasi XapaKTePUCTHKA H30JIATa, BBIACICHHOTO W3 pH30Cc(epsl Orypua
copta «byan Fl».

Ha cpene Yameka cHadana pa3BuBacTcsi OOMIIBHBIA OECIBETHBIN (CTEKIOBHIHBINA) MHILEINN, KOTO-
PBII OT TOYKH [TOCEBA MPOCTHPAETCS panualibHO, 00pa3ys MIIOCKYI0 KOJOHHIO BOJIOKHHUCTOH CTPYKTYPBHI.
CpenHuii tuaMeTp BereTaTUBHOM Tugbl paBeH 9-12 MK. 3a ABOE CYTOK CpelHHH paanyc KOJIOHHH JOCTH-
raet gumib 1-1,5 cM, a Kk Hadalmy BTOpOM Hexenu pocTta oH paBeH 3-4 cMm. B 3To Bpemsi Ha MOBEPXHOCTH
KOJIOHUH T'pu0a MOSBISIOTCS OTACIbHBIE OeJble MyYKH BO3AYIIHOTO MULENUS, HAIIOMUHAIOIINE KydeBbIe
oOmaka. Pasmep 3TuxX mMy4ykoB BHauaje OT 2 10 5 MM, 3aTeM OHH, pa3pacTasich, HOCTCIIEHHO CIUBAIOTCS

— 104 ——



ISSN 2224-5308 Cepus 6uonoeuueckas u meouyunckas. Ne 1. 2018

MeXIy co0oi, 00pasysl CIIOMIHOM OyrpucThIii TpHOHON ra3oH. Bo3mymiHblil MuLenuii B cBOeM pa3BUTHH
oTcTraeT oT cyocTparHbix Ha 10-15 mm.

K cepenune BTOpOIl Hemenu pocTa Ha IOBEPXHOCTH TPUOHOTO Ta30HA TOSBIISIIOTCS, MEJKHE, PENIKHUE,
Oemble ¢ KENTHIM OTTEHKOM KPYIMUHKH (Hadalo KOHHAMEoOpa3oBaHMs), KOTOPbIE MOCTENEHHO K KOHILY
BTOPOH HEJENN pocTa MPHOOPETAIOT IMYHO-KEINITHIH, a 3aTeM 3eJICHOBAaTO-XeNThIi 1BeT. [1o cpaBHEeHMIO ©
JpyTUMH BUAAMHU pOJa POCT U Pa3BUTHE 3TOTO BUA 3HAUUTEIHHO 00JIee MEATICHHOE.

Ha arapm3oBaHHOH BOJ€ KOHHAMEHOCLBI XOPOIIO Pa3IU4YMMBbl, OHM MOJHMMAIOTCA OT BETOK BO3-
JTYIIHOTO MUIENUS U UMEIT BeICOTYy 25-30 MK, a IuameTp cepeAMHHON 4yacTH 5-6 MK. Pa3BeTBieHue
JUXOTOMUTPUYECKOE, Yallle BCero, KpecrooOpasHoe. Ha KoHIax BeTBeW pa3MelaroTCs CTEPUTMBI, UX
KOJIMYECTBO He Oosiee 5,a pa3sMepbl MOTYT OBITh pa3Hble, HO He Oonee 5 MkB JuymHYy. Ha BeprmHax
CTEpPHUTM PaCIIOJIOKEHBI OeCIBETHRIC KOHUINAIbHbIC TOJOBKU KPYTJIOH (DOPMBI, COCTOSIIIINE U3 CKOTICHHS
KOHMJHECIIOPCKIIECHHBIX MEXIy COOOH CIM3HCTBIM BEIECTBOM. JTH KOHHIHUAJIbHBIC I'OJOBKU BHEIIHE
HAIlOMUHAIOT ATOJBI €KEBUKH U UMeIOT pa3Mep 12-15mk. KoHuauecnops! B rojloBKax Mo MUKPOCKOIIOM
XOpOIIO MPOCMAaTPHUBAIOTCS, B OTACIBHOCTH OHU TOYTH OECIIBETHBIC, HO TMPEJIOMIIAIOT CBET, KPYIJbIE,
OBAJIbHBIE WM SAWLEBUIHBIE, YACTO C OJHOIO KOHIIA HECKOJIBKO 3a0CTPEHHBIC, TIaJKHE, BEIHMYMHON B
cpemHeM 4x3,5 MK.

X7aMHIOCTIOPbI BCTPEYAIOTCs PEIKO, MHTEepPKaJSIpHBbIEe, KpyTible, TJAAKOCTEHHBIE, 6-8 MK B IHa-
MmeTpe. B mpouecce pazButus rpuba murMeHT B cyOcTpaT He Bbaensercs. OnHako oOpaTHas CTOpOHA
KOJIOHHH HMMEET XeNTyr Okpacky. Ilo Mopdosoro-MukpoCKONMUYECKUM MPU3HAKAaM H30JIAT OTHECEH K
Buny Trichodermaalbum (pucyHox 2).

Pucynok 2 — Kynerypa rpubalrichodermaalbum:
a — pocT Ha nuTaTenbHol cpene Yamneka; 6 — MUKPOCTPYKTYpa

Takum obpasoMm, u3 puzocdepsl kaprodens copra «/ ara» u orypuoB copta «bysu F1y», KylbTh-
BUPYEeMbIX B ANMAaTHHCKON obOmactu Kaszaxcrana, BBIIENCHO JBa HOBBIX MTaMMma rpubda Trichoderma,
KOTOpbIC MOMOP(OJOrHIECKHM M MHKPOCKOIHYECKUM TMPH3HAKAM OTHECeHbI K Bumam Trichodermaas-
perellum u Trichodermaalbum. TlnaHnupyercss MCCIEIOBAaHHE AHTATOHUCTHUYECKON aKTMBHOCTH HOBBIX
[ITAMMOB MPOTHB BO30yAuTeNeH Ooyie3Heil kapTodens W OryploB C IeNbl0 pa3padOTKH HAa WX OCHOBE
3 (PEeKTUBHBIX OTCUECTBEHHBIX OMOTIPEITapaToB IS 3alTUTHI PACTCHHH.
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AJIMATBI OBJIBICBIH/JIA ©CETIH KAPTOII HEH KUSIP PU3OC®EPACBIHAH
BOJIIHIN AJBIHFAH TRICHODERMA TEKTEC CAHBIPAYKYJIAKTAP/IBIH,
"KAHA IITAMM/IAPBI

AnHoranus. JKywmeicta KasakcraHHbIH AjMarel OONBICBIHIA ©CIpIICTiH, KapTom «[ anay» oHe Kusap «F1
Bysiny puzochepachIHbIH TONBIPaFbIHAH aJIBIHFAH JKUHAKTA Trichoderma TeriHiH canmpo(UTTIK CaHbIpayKYJIaKTaphl-
HBIH 0OJIy YJTUIEpiH MUKPOOHOJIOTHSIIBIK TaJIIay HOTHXKeNepi YChiHbUIFaH. Exi Trichoderma caHpipayKyJiakTapbl-
HBIH JKaHa IITaMMJAapblHa MHKPOCKOIUSUIIBIK MOP(OJIOrHsIIbIK cunarraMmachl OepinreH. «/ ara» xaprom neH «F1
Bysiny xusipibiH puzocdepa TonbIparbiHaH aXKbIPATHII albIHFaH, MOP(OIOTHSIIBIK XKOHE MUKPOCKOIHUSIIBIK CUIIAThI-
Ha TOH, TuiciHie Trichoderma asperellum xone Trichodermaalbum TyprnepiHe KaTKbI3bUIIBL.

Kusip «bysan F1» meH «I anay xapToOBIHBIH pu3ocdepacbliHaH alblHFaH, [richoderma TekTec caHpIpayKyJIaKTap
ecipiHzici Typajbl Jen, MiKip YCHIHBULABL. Byl 3epTTey eH Kol TapanraH MUKPOCKOIHSUIBIK CaHbIPayKyJIaKTap Teri -
Trichoderma Terine aprHamamel. TaMbIp HIpiK KO3OBIPFBIIITAPBIHA KAPCHI-AHTATOHW3M TAHBITATHIH [richoderma
CaHBIpayKYJIaK OHIIPY YIIiH SKCHEPUMEHTTIK dIicTepi jkacamapl. AIMaThl OOJBICHIHIA ©CII Kelle KaTKaH KOKOHiC
JAKBLUIAAPHI pu3ocdepa TONbIpaFbiHaH, €H arpeCcCUBTI aHTarOHUCTEP OOITiHIT aTBIHABL.

Tyiiin ce3nep: puzochepa, Kusip, KapToIl, IITAMM, CaHbIpayKyJ1akrap, Trichoderma.
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NEW LOCALITIES OF ENDEMIC AND RELIC SPECIES OF FLORA
IN EAST KAZAKHSTAN

Abstract. One of the ways to preserve rare species of relic and endemic plants is protecting their habitats and
phytocenoses in which these species exist at the present time. In connection with this now, in the era of sharp
increase in anthropogenic stress, it is important to study flora and vegetation, to find new habitats of rare plant
species in the mountainous regions of Kazakhstan, to draw up maps of their distribution area and take specific
measures of protection. The purpose of this work is to study the geographical distribution of rare endemic and relict
flora species of Eastern Kazakhstan. Materials for the study were collected during expeditions in 2012-2017. The
study of the distribution of rare endemic and relict plants was carried out by a route-reconnaissance method. Routes
of field research were planned according to cartographic forest inventory materials of land use and administrative
maps of the East Kazakhstan region. The route of the expedition was compiled in such a way as to visit the most
probable and characteristic places of growth of the studied plant species. The studies were conducted according to
generally accepted methods: while describing plant communities with the participation and dominance of the plant
species under study, conventional geo-botanical methods were used. As a result of the research new locations of
rare, endemic and relict plant species have been discovered on East Kazakhstan territory. The new growth sites for
Daphne altaica, Sibiraeaaltaiensis and Amygdalusledebouriana were determined. When registering the finds their
exact coordinates were determined, the names of the tracts, the exposition of slopes and other necessary information
was indicated.

Key words: endemics, relics, areal, distribution, mapping.
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1I/IHCTI/ITyT 6oTaHMKH U QUTOMHTPOLYKLMH, AnMaTel, KazaxcraH,
*Bocrouno-Kasaxcrauckuii roCyJapCTBEHHbIN yHHBepcuTeT nM. C. AmamkoinoBa, Y cre-Kamenoropck, Kazaxcran

HOBBIE MECTOOBUTAHUA SHAEMNUYHbIX U PEJIMKTOBBIX
BU10B PACTEHUU ®JIOPBI BOCTOYHOI'O KASAXCTAHA

AnHoTanusl. OfHUM W3 MyTeH COXPAaHEHMs PEJKUX BHUAOB PEIMKTOBBIX M 3HAEMHUYHBIX PACTCHUIl sIBIISETCA
OXpaHa UX MeCTOOOUTaHUs U (PUTOIEHO30B, B COCTaB KOTOPBIX OHU BXOJSAT. B CBs3M ¢ ueM, HBIHE, B 310Xy PE3KOro
YCHJIEHHSI aHTPOIIOT€HHOI'0 CTPEecca, aKTyajbHO M3ydeHHE ()JIOPBI M PACTHTENLHOCTH, HAX0XKJICHUE HOBBIX MECTO-
oOuTaHul peaKUX BUIOB PACTEHUI B FOpHBIX paiioHax KazaxcraHa, cocTaBiieHHE KapT MX apeaja pacipoCTpaHEHHs
U TIPUHSATHE KOHKPETHBIX Mep oxpansbl. llenpio naHHO# paboThl SIBUIOCH M3ydYEeHHE reorpauueckoro pacupocTpa-
HEHUS PEAKHUX SHAEMHUYHBIX M PETMKTOBBIX BUIOB (uiopsl BocTounoro Kasaxcrana. Marepuarns! [uist Hccie10BaHHs
cobupanuck Bo Bpems skcnenunuit 2012-2017 rr. M3ydeHune pacpocTpaHEHHUs PEIKUX SHAEMUYHBIX U PETUKTOBBIX
pacTeHnii OCYIIECTBIISIIOCh MAapIIPYTHO-PEKOTHOCIUPOBOYHBIM METOJOM. MapmipyThl ITOJIEBBIX HCCIIECAOBAHUIM
HaMEYaId IO KapTOrpad)uuecKhM JIECOyCTPOUTENbHBIM MaTepuaiaM 3€MIICTIONIb30BAHUS W aJIMHHUCTPATHBHBIM
kapTam Bocrouno-Kazaxcranckoit obmact. MapmpyT SKCIEAWIIUN OBUT COCTAaBICH C TaKUM PAacdeTOM, YTOOBI
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MOCETUTh HAaUDOJIee BEPOSITHBIE M XapaKTePHbIC MeCTa IPOU3PACTAHUS M3y4aeMbIX BUIOB pacTteHuil. MccnemoBanus
MPOBOAMIUCH 10 OOIIEHPHHSATHIM METOJMKAM: MPU ONMHUCAHUHM PACTUTENBHBIX COOOILIECTB C y4acTHEM U JIOMHHH-
pPOBaHHEM H3y4aeMbIX BHJIOB paCTEHHI ObLTH MCIOJIB30BaHbI OOIICHPUHSTHIE T€000TAHUYECKHE METO/Ibl. B pe3yiib-
TaTe NPOBEACHHBIX HCCIeN0Banuil Ha Teppuropun Boctounoro Kazaxcrana oOHapy»eHbl HOBbIE MECTOHAX0XKICHUS
PEOKMX, SHAEMHUYHBIX M PEIMKTOBBIX BHIOB pacTeHHit. OmpemeiacHbl HOBBIC MecTa Hpou3pacTanus misi Daphne
altaica, Sibiraea altaiensis n Amygdalusledebouriana, pu perucTpauy MECT HAXOJOK OINPENETHINCh UX TOUYHBIC
KOOPAMHATHI, YKA3bIBAJIMCh HA3BAHUSI YPOUHILI, SKCIIO3UIIHS CKJIOHOB U APYTHe HEOOXOIUMbIE CBEICHHS.
KiroueBble cjioBa: SHIASMUKH, PEITUKTHI, apeall, pacpoCTpaHCHUE, KApTUPOBAHUE.

B macrosimee Bpems HaOMIOMaeTCS CYIMIECTBEHHOE OOCHHEHHWE T'eHO(OHIA PACTCHHH TPHUPOTHOU
(IIOpBI, ¥ MIPEXKIIE BCETO PEIMKTOBBIX M SHAEMHYHBIX BUIOB, OOJBIIMHCTBO U3 KOTOPBIX SIBISIFOTCS pe-
KAMH M HaxoIsiTci Ha TPaHU HMCUYE3HOBEHUS. PeNMKTOBBIE BUIBI PACTEHUH NPEACTABISIOT OOJBIION
HAay4YHBIH WHTEpEC, TaK KaK OHHU SIBISIOTCS HOCHTEISIMH JOCTOBEPHON WH(GOPMAIMH O PacCTHUTEIHHOM
MOKPOBE MUHYBIINX 310X [1].

OpHUM W3 TMyTed COXpaHEHHs PEOKUX BHIOB PEIHKTOBBIX M SHAEMHYHBIX PACTCHUH SIBISETCS
OXpaHa X MECTOOOUTAHHS W (PUTOIICHO30B, B COCTaB KOTOPHIX OHH BXOJAT. B CBsI3u ¢ 4eM, HBIHE, B 3I10-
Xy PE3KOTr0 YCHIJIGHHS aHTPOIIOTEHHOTO CTpecca akTyaJIbHO M3ydeHHe (IIOPHI M PACTUTEIBHOCTH, HAX0XK-
JIEHWE HOBBIX MECTOOOMTAHUHU PEIKUX BHJIOB PACTCHHH B TOpPHBIX paiioHax Kaszaxcrana, cocraBieHue
KapT UX apealla pacpOoCTPAHEHHsI U IPUHSATHE KOHKPETHBIX MEp OXPaHBbI.

Uens manHOW paboOTHl - WM3y4YeHHE TeorpaduvecKoro paclpOCTPaHEHUS PEIKHX IHIAEMHUYHBIX U
PEMUKTOBBIX BHIOB (uiopbl Bocrounoro Kazaxcrana.

Marepuansl Ui WCCIeIOBaHUs coOMpanuch Bo Bpems skcreauiuit 2012-2017 rr. Usydenue
pacmpoCTpaHEeHUsT PEIKUX SHASMUYHBIX W PEIMKTOBBIX PACTEHHH OCYIIECTBISUIOCH MapIIPyTHO-PEKOT-
HOCIIMPOBOYHBIM METOAOM. MapuipyThl TOJIEBBIX HCCIEJOBaHUA HaMedalnd MO KapTorpaguyecKum
JIECOYCTPOUTENFHBIM ~MaTepHajiaM 3€eMJICTIONb30BaHMs W aJMHUHUCTPATUBHBIM KapTam BocTouHo-
Kazaxcranckoir obmactu. MapmpyT 3KCIEeIUIIMA ObUT COCTAaBIEH C TAKUM pPAcdeTOM, YTOOBI IMOCETHTh
HamboIee BEpOsSTHBIE U XapaKTEepPHBIE MECTa IMPOU3PACTAHHS N3YIaeMbIX BUAOB PACTECHHI.

UccnenoBanust NpoBOAMIMCH IO OOMICTPUHATHIM METOJUKAM: MIPH ONMHUCAHUU PACTHTENBHBIX CO00-
IIECTB C y4acTHeM W JIOMHHHUPOBAHHWEM HM3yYaeMBIX BUJIOB PACTEHHI OBLTM WCTOJIH30BAHBI OOMICTIPH-
HATHIE T€000TaHWMYIECKHAE METOMIBI, H3JI0KeHHEBIE B paboTe b. A. brikosa [2]; E. M. JlaBpenko [3]. ABTOpbI
TaKCOHOB ILUTHPYIOTCSI B COOTBETCTBMHU C MpaBWiaMu, NpuHATHIMEH B cBojke C. K. Uepemanoma[4],
C.A.A0nynuHoOM [5].

MecToHaX0XkIeHHE 3apOoCieil yCTaHABIUBAIH, PYKOBOJICTBYACH OHOIOTHIECKHIMH OCOOCHHOCTSAMU U
9KOJIOTUYECKONW MPHYPOUYEHHOCTHI0 M3yYaeMBbIX BHIOB, a TAaKKe C HCIIONB30BaHHWEM TepOapHOro MaTte-
puana.

[MopnmuHHOCTH pacTeHuit onpeneisum ¢ noMomnsio pador «dnopa Kazaxcrana» [6-9], «Unmoctpupo-
BaHHEIN ompeaenuTens pactennii Kazaxcranay» [10].

IIpoBenennsie 3a mocneaaue roas! (2012-2017) B BocTouno-Kazaxcranckoit 0671acTi UCCIeT0BaHUS
(JIOpBI TO3BOJIMIM BBISIBUTH HOBBIE MECTOOOMTaHUS SHAEMUYHBIX M PEIMKTOBBIX BUAOB pacTeHUi. s
TpeX BUAOB OTpE/IeIeHbl HOBbIE MECTa MPOU3PACTAHHSA, IPU PETUCTPAIIMH MECT HAXOJIOK OIPEIeTHIINChH
MX TOYHBIE KOOPAMHATHI, YKa3bIBAINCH HA3BAHUS YPOUMIL], IKCIIO3UIIMS CKIIOHOB U JIpyTHe HEOOXOIUMBIE
CBEJICHMUSI.

Bomuesironnuk anraiickuii (DaphnealtaicaPall.), Bua kycrapaukoB pona Bomuesronnuk (Daphne)
ceMetictBa BomunukoBeie (Thymelaeaceae).Y3kuii 2HIEMHUK ANTas W TPHUIIETAIOIINX TOp IOKHee 3aii-
canckoit kotnmoBuHB (Cayp, Tapbaratail), penuUKT TPETUYHOW JIeCHOW CyOTpommueckoi (ropsl
TypraHcKoro Tuma, Buj 3aHeceH B Kpacuyto kuury [11].

Bomgesrogauk antaiickuii KOPHEOTIPHICKOBBIN JIMCTOMAAHBIN KycTapHUK BeIcOTOH 1-1,5 M. C Oy-
pO#i, CHH3y TEMHO-CEpO KOpPOM, XOpOIIO y3HaBaeM IO BHIbYATON (opme BeTOK. Moioasie BETBU
OMyILIEHBI, CTapble - rojible. JINCThsI KpyMHBIC, SJUTUNTHYECKUE, LENbHOKpaiiHue. 3alBeTaeT Ha MATOM
rofy u3HH. L[BeTkn 00oeromnsie, ¢ MPOCTHIM OKOJOLBETHUKOM, CUAST TPYIMIaMu (OT TPeX J0 CeMH) Ha
KOHI[aX YKOPOYEHHBIX BeTo4eK. OKOIONBETHUK CHEKHO-OEIbIH, CPOCTHONIENIECTHBIH, C HUIHHAPUIECKON
TPYOKOM U YETHIPbMSI OTKJIOHCHHBIMH 3aKPYTJICHHBIMH JOJISMUA OTruOa. l[BeTku 00siajaroT CUIIBHBIM
MPUATHBIM apOMaTOM W HEMHOTO TOXO0XKH Ha IIBETHl CHPEHH, TOJbKO Menbue. l[BereT B Mae — wHioHe,
TJIOTBI (COYHBIE YePHBIC KOCTSHKHU C OAMHOYHBIMHU CEMEHAMH) CO3PEBAIOT B HIOHE — HIoJe [6].
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[Iponspacraer Ha CeBepHBIX CKJIOHAX Top M B NPEATOpPhAX, B JIMCTBEHHBIX JIECaX, 3apOCIAX KycC-
TapHHUKOB, PENKO BXOIUT B KyCTapHUKOBBIe cTenm. OCHOBHBIE yTPO3BI — BHIMAC CKOTa M TIOXKAaphI.
Bcerpeuaercs va Antae, Caype, Mansipake, TapOararae.

Bomyesaroqauk nMmeer JiekapcTBEHHOE 3HA4YE€HHUE, UCIOJNB3YeTCs B HAPOAHOW MEIUIMHE, pacTeHHE
STOBUTOE.

IIpoBenennsie 3a mocneaaue roas! (2012-2017) B BocTouno-Kazaxcranckoit 00acTi UCCIeTIOBaHUS
(J10pBI TO3BOJINIIN BBISIBUTH HOBBIE MECTOOOMTAHMS BOTUEATOAHMKA anTaiickoro [12, 13].

Ha xpebte HapbiH y OHOX BT TOPBI ATXKaJl BCTPEUYAIOTCS KPYITHBIE 3apocid. BOCTOYHBIE CKIIOHBI
ropel Amkan, 1o yumeasiM ¢ koopmuHatamu N 49° 05.505"; E 084" 29.143' MOKPBITBI TyCTOM
KyCTapHUKOBOH PaCTHUTENBHOCTBIO U3 Spiraeatrilobata L., S. mediaSchmidt., Rosaacicularis Lindl.,
Rosaalberti Regel., Loniceratatarica L., Cotoneastermelanocarpa Lodd., Rubusidaeus L., Daphnealtaica
Pall., Amygdalusledebouriana Schlecht. Ilom moiIOoroM KyCTapHHKOB pa3BUTO OOTraToe BHIOBOE
pasHooOpasre TPaBsIHUCTON PaCTUTEIBLHOCTH.

KycrapHukoBble rycThle 3apOCiH TSHYTCS 10 I0r0-BOCTOYHOMY CKJIOHY 10 BeIcoThl 1300-1500 M. Ha
ypoBHe 1200 M Ha CKJIOHAaX CeBepo-3alaJHON IKCIO3ULUN MOSBISIOTCA OCUHOBBIE POILU B IEPBOM sipyce,
BO BTOpPOM sipyce TNpeoOiamaroT KycTapHUKU Spiraeatrilobata L., S. Media Schmidt., Rosaacicularis,
Rosaalberti Regel., Loniceratatarica L., L. altaica L., Cotoneastermelanocarpa Lodd., Daphnealtaica
Pall., R. idaeus L. VI3 TpaBSHUCTOI pacTUTENBHOCTH BCTpevaroTcs Artemisiaabsintium L., A. vulgare L.,
Thalictrumcollinum Wallr., Lilium pilosiusculum (Freun) Miscz, Origanumvulgare L., Medicagovalcata
L., Aconitumvolubile Pall. exKoelle, Thermopsislanceolata R. Br., Campanulaglomerata L.,
Hypericumperforatum L., Rubussaxatilis L., Crepissibirica L., Centaurearuthenicalam., Orobusluteus
L., Delphiniumelatum L., Aconitumleucostomum Worosch.

Hamu oOHapyskeHa mOMyJsius BOJMYHUKA B BOocTodHOW uvactu KanOuHckoro xpeOta Ha rope
Canppikrac. [lomynanus pasmenieHa Ha IOr0-BOCTOYHOM CKJIOHE Ha BbicoTe 1056-1062 M Haj ypoBHEM
Mopsi. O61ast rroutaap nonyssun 0,2 ra, koopauaatel N 49°17.908'; E 082°29.819 (pucyHok).

Heeryuit Daphnealtaica na Kanbunckom xpe6te

3apocnu Bonunuxa anmaiickoeo Haxooumcs cpedu TYCTOW KyCTapHUKOBOW PacTUTEIBHOCTH W3
Lonicera tatarica L., Caragana arborescens Lam., R. spinosissima L., Rosa acicularis Lindl., Rosa
alberti Regel., Cotoneaster melanocarpa Lodd., Daphne altaica Pall. Cpenn KyCTpaHUKOB IPOU3PACTAIOT
HEKOTOpPbIe TpaBsHUCTBIC Buibl, Clematis integrifolia L., Dictamnus angustifolius G.Don ex Sweet.,
Delphiniumcyananthum Nevski., Fragariaviridis (Duch.) Weston, Trifoliumlupinaster L., Filipendula-
vulgaris Moenh., Potentillarecta L., Phlomoidestuberosa (L.) Moench., Galiumverum L. unp.
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Cubupraanraiickas(Sibiraea altaiensis (Laxm.) Schneid.) kycrapuuk cemeiictBa Po3ouBeTHble
(Rosaceaeluss.), okono 150 cM BeICOTOMH. BETKH OTHOCHTEIHHO TOJICTHIE, OTIUYAIOTCS KPaCHOBATO-0ypoit
Kopoii. JIucTes cunsune, cu30BaTo-3€JeHbIC, IEIbHBIC U LIeNbHOKpaiiHue. L[BeTku omHOMOINBIe, COOpPaHbI B
paszenbHbIe KUCTEBUAHO-METENbUaThIe COUBETHS. YaIIeNMCTHKOB U JICTIECTKOB, KaK Y BCEX PO30LBETHBIX,
ATk, Yaiedka mmpoKko KOJIOKOIbUaTasi, BEHUUK Oelbiid. 111101 COCTOUT U3 MATH MPSIMOCTOSYHUX JINCTOBOK
(IMHHEE Yalneykd), B KaKIONW M3 KOTOPBIX COMEPXKUTCS IO Ba MEIKUX KOPHYHEBBIX CEMEHH. PazMHO-
JKeHre ceMeHHoe. LIBeTeT cubupka B Mae-HIOHE, INIOJJOHOCUT B HIOJIe-aBrycre [7].

Penxuii, wcuesatoniuii BUI, DHIEMHUK AJTas, pacnpoCcTpaHEHHE KOTOPOTO IJMIIb HE3HAYUTEITHHO
BBIXOAUT 3a peaensl Kasaxcrana. PacTeT B OTKPBITHIX TOPHBIX JOJIMHAX M HA CKIIOHAX TOP.

JlucThsl MHOTAA WCTIONB3YIOT KaK 3aMECHUTENb 4as, a B HAPOJHOW MEIUIIMHE - MPU JICYCHUU JIU-
Xopaaku, Oone3Hel medeHu (TenaTuT) U CepACYHOCOCYAMCTON cucteMbl. Cubupka — 3QekTHoe IeKo-
paTHBHOE pacTeHHe, B KyJIbType XOpomio pacteT n3 ceMsH. OHa O4YeHb MPHBIIEKATEIHHO HE TOJBKO B
MEepUo]] LBETCHHUS, HO M OCEHBIO, KOTJa JINCThsI OKPAIIMBAIOTCS B sIpKue OarpsHbie 1Beta. OXpaHseTcs B
Karon-Kaparaiickom rocyaapcTBeHHOM HallMOHAJIBLHOM Mapke [14].

JlocTaToYHO KpYIHBIE 3apOCiN ANTalCKOTO 3HJeMuKa — CHOUPKH anTalcKoil HaMHu OOHapy»XeH Ha
xpebre TapOararait IOxxHoro Anras, mo mpaBoMy Oepery peuku TammpiOyiak Ha BeicoTe 1816 M Han
ypoBHeM Mopst ¢ koopauHatamu N 49°06.355°, E 086°07.890".

Lenomonynsmuu ¢ yyacTueM CUOMPKH alTaliCKOW CTPYIIHPOBAHEI B PA3HOMPAGHO-KYCMAPHUKOGbLLL
THIT (DUTOIIEHO3a, KOTOPBIM BCTpedaeTcs 10 paBoMy Oepery peukn Tannpioynak. KycTapHUKOBBIN IpycC —
IyCTOM, Xopoiio pa3Buthiii. M3 kycrapuukoB — Sibiraeaaltaiensis, Pentaphylloidesfruticosa (L.)
O.Scywarz, SalixsajanensisNas., Spiraeamedia Franz Schmidt. W3 pa3HOTpaBbsl BcTpeyaroTCs:
Polygonumviviparum L., Geraniumpretense L., G. Divaricatum Ehrh., G. sibiricum L., Lamiumalbum L.,
Galiumverum L., G. boreale L., Myosotispalustris (L.) L., Thalictrumflanum L., Veronica longifolia L.,
Ligulariaaltaica DC, Alchimillasibirica L., Papavermedicaule L., Polygalahybrida DC., Valerianadubia
Bunge., Polemoniumcaeruleum L., Vicea tenuifolia Roth, Campanula glomerata L., Trolliusaltaicus
C.A.Mey., Dracocephalumruyschiana L., Dracocephalumintegrifolium Bunge, Pyrethrumkrylovianum
Krasch., Aconitumleucostomum Worosch. u mp.

Kpynnas mnomynsiusi cMOMpKH anTaiickod OOHapy)KeHa Ha CKJIOHaX IOXHOW WM IOTO-BOCTOYHOU
skcro3unmu ropel lly6aproc xpedra Tapbaratait FOxxHoro AnTas. Ha BeicoTe 1870 M Hax ypoBHEM MOPS
¢ xoopauHatamu N 49°06.564°, E 086°07.847". Ot6ops! mpou3Boauanch Ha 20 pacTeHMsX HA IUIOLIAIN
0KOJIO 2,5 Ta.

LeHnomonynsmuu ¢ yyacTHeM CHOMPKHU alTalCKOW CrPYNIUPOBAHBI B PA3ZHOMPABHO-KYCMAPHUKOBO-
CUOUPKOBLIUTHTI (PUTOIIEHO3a, KOTOPHIN BCTpEUIaeTCs IO CKIOHAM FOKHOW M FOT0-BOCTOYHOM IKCITO3UITHH.
KycrapHukoBbIi sipyc — T'yCTOM, X0pomio pa3BuThid. M3 kycrapuukoB — Rosaalberti Regel., R. Acicularis
Lindl, Sibiraecaaltaiensis, Spiraeamedia Franz Schmidt. TpaBsHO!I TIOKpPOB TIpeACTaBIeH U3
Dactylisglomerata L., Poapratensis L., Koeleriaaltaica (Domin) Kryl., Alopecuruspratensis L., Lilium-
martagon L., Thalictrumalpinum L., Pediculariselata Willd., Dracocephalumruyschiana L., Trolliu-
saltaicus C.A. Mey., Bupleurumaureum Fisch., GaliumverumL., G. boreale L., Medicagofalcata L.,
Ligulariaaltaica DC, Vicea tenuifolia Roth, Hedysarumneglectum Ledeb. u ap.

ITo ckmony ropel LllyGapToc cubupka anraiickas MmogHUMaeTcs 0 BbICOTh 1892-1899 M Hanm ypos-
HEM MOPSI 110 CKIJIOHAM 0XHOMH, I0r0-BOCTOYHON KCIIO3UIIHH.

SibiraeaaltaiensisobHapysxeH Ha xpedte OxHbI AnTaiil Ha ckitoHax ropsl Lllybapkaparaii. 3apociu
CHOMPKY 3aHMMAOT 3HAYMTENBHYIO IDIOMIAlh 0 BOCTOYHBIM, IOTO-BOCTOYHBIM CKJIOHAM Ha BbicoTe 1693
M HaJl ypoBHEM Mops ¢ koopaunatamu N 49°03.436", E 086°00.179".

W3 nmpeBecHbIX mopon BcTpevaercs Larix sibirica, KyCTapHUKOBas PacCTHTENBHOCTH IPEICTaBICHA
CIUIOMTHBIME 3apociisiMu Sibiraea altaiensis, ¢ npumecktoSpiraea mediaFranz Schmidt, Pentaphylloides
fruticosa(L.) O.Scywarz,, Cotoneaster uniflorusBunge,. TpaBsHucTeiéi sipyc mnpenctaBieH Dactylis
glomerata L., Calamagrostis epigeios (L.) Roth, Poasibirica Roshev., Chamaenerion angustifolium (L.)
Scop., Geranium albiflorum Ledeb., Thalictrum alpinum L., Trolliusaltaicus C.A. Mey., Myosotis
palustris (L.) L., Lathyruspratensis L., Stellariapalustris Retz., Galiumboreale L., Alchemillaaltaica Juz.,
Sanguisorbaalpina Bunge., Antennariadioica (L.) Gaertn., Saussureafrolowii Ledeb., Euphorbia lutescens
C.F. Mey., Phlomoidesalpina Pall., Hedysarumalpinum L., Veratrum lobelianum Bernh., Gentianafe-
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tissowii Regel & Winkl., Trolliusaltaicus C.A.Mey., Dracocephalumruyschiana L. Swertiaobtusal.edeb.,
Thermopsis lanceolata R. Br., Scaligeriasetacea (Sehrenk.) Korov. ump.

Munpaas Jlenedypa (Amygdalusledebouriana Schlecht.), kycrapuuk cemeiictBa Po3orBerHbie
(Rosaceae Juss.). Penkuit, s5HHeMUuHBIN B, 3aHeceH B KpacHyto kaury Kaszaxcrana.

Bricota kycrapHuka nocturaer 1,5-1,8 M. BeTku romsle, pacTomblpeHHbIE, C MHOTOYUCICHHBIMU
YKOPOYEHHBIMH BeTOukaMd. Kopa MHOTONETHHX BETBEH cepas WM KpaHOBaToO-cepasi, OMHOJETHHUX
KpacHOBaTO-KOPUYHEBAsl, IPUIMCTHUKN Y3KOJIAHIICTHBIC WIW JIAHIICTHEIC, IICIbHOKpaiHUE WK 3y0uarkle.
Jluctes odepenHbie, HA YKOPOUEHHBIX MOOETax CHIAT IIyYKaMH, BCE TOJbIC, JAHIIETHBIC WJIM TIPOJOI-
TOBaTO-SIMIIEBUIHBIE, HA BEPXYIIKE 3a0CTPEHHBIE, pEXXe TYIOBaThle, B OCHOBAHNH ITOCTETICHHO CY)XCHHEIE
B KOPOTKHI YEPEIOK, M0 KpasiM MUIbuaTo-3youarsie. [[BeTku sipko-po30BbIe, ouHO4YHbIC. [[BeTeT B KOHIIE
Mas. [lmoasl rycTo BOIMIIOUHO-MOXHAThIC. PacTeT B pa3HOTPaBHO-JIYrOBOW CTEMH, HA TOPHBIX CKJIOHAX, B
nonHax pek [7, 8].

Hamu oOHapyeH Ha CeBepO-BOCTOYHOM KYCTapHUKOBOM ckiioHe T.Caphlmioksl, xpedTa HapbiH,
FOxHOro Antas, B okpectHocTH ¢.Kokrepex Karon-Kaparaiickoro paitona, N 49° 05.537', E 084°29.165',
Ha BbIcoTe 724 M Haja ypoBHeM Mops [15].

CeBepo-BoCTOUHBIE CKJIOHBI TOpbl CapbIlIOKbI, YIIENbs MOKPBITHI TYCTOM KyCTapHHKOBOM
pacTuTeNnbHOCTBIO U3  Spiraeatrilobatal., S. Media Schmidt.,, Amygdalusledebouriana Schlecht.,
Rosaacicularis Lindl., Rosaalberti Regel., Loniceratatarica L., Cotoneastermelanocarpa Lodd.,
Rubusidaeus L., Daphnealtaica Pall. Tlog momoroM KyCTapHHKOB pPa3BHTO OOTraTo€ BHJIOBOE pPa3HO-
obpasue TpaBSIHUCTOW PACTUTEIBHOCTH. W3 TpaBSIHUCTOW pACTUTEIBHOCTH BCTpedaroTcs: Artemisia-
absintium L., A. vulgarel., Thalictrumcollinum Wallr., Lilium pilosiusculum (Freun) Miscz, Origanum-
vulgare L., Medicagovalcata L., Aconitumvolubile Pall. exKoelle, Thermopsislanceolata R. Br.,
Campanulaglomerata L., Hypericumperforatum L., Rubussaxatilis L., Crepissibirica L., Centaurea-
ruthenica Lam., Orobusluteus L., Delphiniumelatum L., Aconitumleucostomum Worosch.

Takum 00pazoMm, yCTaHOBJICGHBI HOBBIE MECTOHAaXOXAeHUs Daphne altaica, Sibiraea altaiensis n
Amygdalusledebouriana, - ua tepputopun Boctounoro Kazaxcrana. Bce coBpeMeHHBIE MaTepHaNbl O
pacrpocTpaHEeHUH BHIIIETIEPEYNCICHHBIX Tpex BHIOB (iopbl Bocrounoro Kazaxcrana 3aHeceHbl B
ANIEKTPOHHYIO 0a3y maHHBIX BocTrouno-KazaxcraHckoro rocy1apcTBEHHOTO YHHBEPCUTETA.

s Tpex BUIOB OIpeneleHbl HOBBIE MECTa IMPOM3PACTaHUs, KOTOpble OYIyT yKa3aHbl Ha KapTax MX
apeayioB pacrpoctpaneHus. [Ipu peructpanum MecT HaxOJOK ONPENENTUINCh WX TOYHBIE KOOPIWHATHL,
YKa3bIBAIUCh HA3BaHUS YPOUMHIII, SKCIIO3UIUS CKIIOHOB U APYTUE, HEOOXOIUMbIC CBE/ICHUSI.

Hacrosmas pabota siBHIIaCh 4YacTBIO HCCIEAOBaHUS IO TPOEKTy «MoleKynspHas CHUCTeMaTHKa
SHACMHUYHBIX, PSIKUX W XO3SWCTBEHHO IEHHBIX BHIOB pacTeHuil 3amagHoro, llenrpamsHoro m BocTou-
Horo Kazaxcrana» mo II® «M3yueHre reHETHYECKOTO Pa3sHOOOpa3Us M COXPAHECHUE TEHETHYCECKUX
PECYPCOB SHICMHYHBIX, PEIKUX M XO3IHCTBEHHO [IEHHBIX BUIOB pacTeHni B PecyOnmke Kazaxcran» Ha
2015-2017 rr. n dhbyHIaMEHTAIBFHBIX HAYYHBIX HCceaoBaHni BocTouno-KazaxcTaHckoro rocyaapcTBeH-
Horo yHuBepcurera uM. C. AMaHX0JI0Ba TIO IpUOpUTETaM pa3BuTus Hayku Ha 2015-2017 roxel Ha Temy
«Pa3paboTka OMOTEXHOJOTUYECKHUX CITIOCOOOB COXPAHCHHS PHICMUYHBIX U JICKAPCTBESHHBIX PACTECHUH B
YCIIOBUSIX INVIIro».
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'BoTanuKa xoHe (UTOMHTPOLYKLUS MHCTUTYThI, AnMatsl, Kazakcras,
’C. Amamxonos ateiaaarsl LIsrbic KasakcTan MemiiekeTTik yuuBepeuteti, Ockemen, Kasakcran

HIBIFBIC KASAKCTAH ®JIOPACBIHBIH SHJIEMHK
7KOHE PEJIMKT OCIMJAIKTEPIHIH ’)KAHA MEKEH OPBIHIAPBI

AHHoOTAUMsA. PeTUKT KoHE SHASMUK TYPJEPi TIPUIUTIK €TETiH OPBIHAAPHI MEH OJlap KYpaMblHa €HETiH (Guro-
LEHO3/1apbl KOpFayFa ally oJapbl cakTaynblH OipaeH-Oip >xoibl. Con cebenti, Ka3ipri TaHaa, aHTPOMNOTEHIIK
CTpECCTIH KYPT KyIIerol JoyipiHie GIopaHbl )KoHe 6CIMAIKTED )KaMBUIFBICHIH 3epTTey, Ka3zakcTaHHBIH Taysbl allMak-
TapbIH/Ia CHPEK KEe3ECETiH OCIMIIKTEp/IiH MEKEeH STETiH jKaHa OPhIHIAPBIH Taly, oJapiblH Tapaly apeaiIapbIHbIH
KapTaChIH TY3Y JKOHE OJIapJIbl KOpFay IapajapblH YChIHY ©3¢KTI MacesenepIid 0ipi. bepiireH »KyMBICTBIH MaKCAaThI,
Ieirpic Kazakcran (aopachiHBIH AHIEMUK JKOHE PEIMKT OCIMIIKTEpiHIH reorpadusuiblk Tapaily aiMakaTapblH
aHpIKTay. 3epTrey MaTepuangapsl 2012-2017 >xputaapsl Kypri3iireH sKCIeANIMsIap YaKbIThIHIA KUHAIBL. CHpek
K3€JECETTIH 3HAEMHK >XOHE PENIMKT OCIMIIKTEpi 3epTTey MapIIpyTTHIK-PEKOTHOCLMsIIAY 9IICIMEH >KYpPri3iimi.
Jananslk 3epTTeyliepiH MappyTTapsl kep naiganany kaprorpabusiblk Matepuangapsl MeH Lbirsic Kazakcran
OOJBICHIHBIH OKIMIIIIIK KapTalXapblHBIH KOMETIMEH acalmbl. OKCIEAWIUSIIAPIBIH MapHIpyTTapbl 3epTTeyTe
aNBIHFAH OCIMIIK TYpJEPiHIH Taparysl MyMKiH OOJATHIH jKepIiepIi HeFYpJIbIM KeHIHEH KaMTBIOBL. 3epTTeyIiep sKaj-
TIBIFA MOJIIM 9JIiCTep KOMETiMEH JKYPTri3iii, eCIMAIKTep KaMBUIFBICBIHA CHITATTaMaIap Te000TaHUKAIBIK 9[iICTEPMEH
xyprizingi. 3eprrey notmwxkecinne Lbirbic Ka3akcran oONBICHIHBIH ayMarblHIa CHPEK KE3JECETiH SHIEMHK JKOHE
PEIHMKT TYPJIEpAiH MEKEH eTETiH kaHa OPbIHAAPbI aHbIKTaNAbl. Daphne altaica, Sibiraea altaiensis sxone Amygdalus
ledebouriana TypnepiHiH >kaHa MEKEH eTETiH OpBIHIAPbl aHBIKTANIBL, ONap TAaOBLIFAaH >KEpJEPAiH HAKTBI KOOp-
JIMHATTAPbl aHBIKTAJIBII, CalIaplblH aTTapbl, Tay OCTTEPiHIH HKCIIO3ULHMACH JKOHE T.0. KaXKETTI MariyMarTap Kep-
ceTinmi.

Tyiiin ce3mep: SHACMUK, PEIIHKT, apeall, Tapajy, KapTara Tycipy.
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ALIEN FISH SPECIES
IN THE KARGALY STATE WILDLIFE SANCTUARY
(THE SYRDRAYA RIVER, REPUBLIC OF KAZAKHSTAN)

Abstract. The Syrdarya river is one of the main rivers of Central Asia. A sharp ecological crisis happened here
at the last quarter of the XX century as a result of irrational water use. Government of the Republic of Kazakhstan
undertakes some measures to mitigate ecological situation in the region. Presence of alien fish species considered as
an indicator of environment changes. Our research was conducted during 2015-2017 in the Kargaly state wildlife
sanctuary for evaluate modern diversity and dynamics of alien fish species without fishery press. This preserve is
situated at a typical segment of floodplain part of the Syrdarya river. Two main types of fluvial biotopes as a
circulating lake in former riverbed and river per se were investigated. Conventional methods of water and fish
investigations were used. Water temperature, turbidity, pH, mineralization, concentrations of dissolved oxygen and
some heavy metals (Fe, Cu, Cd, Pb) were investigated. Significant variability of these physical and chemical para-
meters depended from precipitation and flood regulation, and strongly impact on fish communities. 14 indigenous
and 11 alien fish species were discovered. Alien fish species were presented by white amur Ctenopharyngodon
idella, silver carp Hypophthalmichthys molitrix, abbottina (or false gudgeon) Abbottina rivularis, pseudorasbora [or
stone moroco, or topmouth gudgeon] Pseudorasbora parva, sawbelly Hemiculter leucisculus, bitterling Rhodeus
ocellatus, gambusia [or mosquitofish] Gambusia holbrooki, chinese medaka Orizias sinensis; eleotris [or beautiful
sleeper] Micropercops cinctus; goby fish Rhinogobius cheni; and snakehead Channa argus. There all alien fish
species were presented as well by adult as young individuals that indicated quite favorable living conditions for
them. Heterogeneity of fish distribution was revealed as a result of their environmental plasticity. Variability of fish
number and species composition depend upon flood regimen. Indigenous piscivorous fish species effectively control
alien others. Unstable and unlike to natural flood regimen is more favorable for alien fish species.

Key words: fishes, fauna, indigenous, alien, Syrdarya river, Kargaly State Wildlife Sanctuary, abiotic con-

ditions.
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'HayuHo-Hccr1e10BaTeNbCKHIT MHCTHTYT PO6IIeM GHONOTHH H GHOTEXHONOTHH
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YYXEPOIHBIE BU/IbI PblIb B KAPAI'AJIMHCKOM 3AKA3HUKE
(PEKA CBIPJAPBS, PECIITYBJIMKA KA3AXCTAH)

Annoranusa. Celprapbs sBIseTCs OOHON u3 BakHelmux pek LlentpampHoil Asuu. B pesynsTare Hepauuo-
HAJIbHOTO HCIIOJIBb30BaHUS BOJHBIX PECYpPCOB B INOCIEIHEH YETBEPTH ABAJIATOTO BEKA 3[€CH MPOM3OIIEN] OCTPHIH
9KoJoTHIecKui Kpu3uc. IIpaBurenbctBo PecryOmmkn Kasaxcran npeanprHHUMAaeT Mepbl, HalpaBiIeHHbIE HA CMSAT-
YEHHE HKOJOTHYECKON CHUTyallMu B 3TOM pernoHe. OOmimme dy>KepoIHBIX BUAOB PHIO SBISIETCS OJHUM W3 WH-
JTUKATOPOB cocTosHUS BogoeMoB. B 2015-2017 rogax ObUI0 MpOBEAEHO M3YyYEHHE COBPEMEHHOTO pazHOOOpasus H
JUHAMHKH YYyXEPOAHBIX BUJOB Ha TeppuTopun KaparaanHCKOro rocyiapCTBEHHOTO HMPUPOJHOTO 3aKa3HHWKA, 4TO
MO3BOJISIET M30€KaTh BIMSHHS IIPOMBICIA HA COOOIIECTBO PbIO. DTOT 3aKa3HUK PACIOIOKEH Ha CErMEHTE paB-
HUHHOTO TEYEHMsl peKH. BbUIN M3yueHbl Ba OCHOBHBIX THIIA MECTOOOMTAHHWH — MPOTOYHAsI CTApUIA U COOCTBEHHO
peka. [IpuMeHsIMCh TPaAWIMOHHBIE METOJWKU W3y4YEeHHUs! BOJBI M PbIO. BbUIM M3ydeHBI TemIiepaTypa, MyTHOCTb,
MUHepanu3anus, pH, cogepikaHne pacTBOPEHHOTO KHCIIOPOAA M HEKOTOPHIX TsDKENbIX Metamos (Fe, Cu, Cd, Pb).
CymiecTBeHHbIE KOJIe0aHUs JaHHBIX MapaMEeTPOB 3aBUCAT OT PEXXHUMa IIPOITYyCKOB BOJBI M OMNPENEISIOT CTPYKTYpY
pasHooOpa3us uxtuodayHsl. Beero 3mecs Oblio oOHapyxeHo 14 abopureHHbIX M 11 4yKepomHBIX BHIOB pHIO.
UykeponHple BUABI TpencTaBleHbl OembiM amypoMm Ctenopharyngodon idella, 6enpim Tonctonmobukom Hypo-
phthalmichthys molitrix, aboorturOM Abbottina rivularis, ncesnopacdopoii Pseudorasbora parva, BOCTpOOPIOIIKOI
Hemiculter leucisculus, TnazdaateiM ropuakoM Rhodeus ocellatus, ramOy3ueit Gambusia holbrooki, menaxoit Orizias
sinensis; aneotpucoM Micropercops cinctus; OsrakoM Rhinogobius cheni m 3meeronoBom Channa argus. Bce
qy>KEPOJIHBIC BHUIBI MPEICTABICHB MOJIOJbIO M B3POCIBIMH OCOOSMH, UTO yKa3bIBACT HA OIArolpusATHBIEC yCIOBHA
uX cyuiecTBoBaHMsA. HepaBHOMEPHOCTb pacIipefielieHUs] phI0 OmpenenseTcs UX 3KOJOTMYECKOW IITaCTUYHOCTBIO.
V3MeHYMBOCTh YKCIIa BUJOB M OCOOEH 3aBHCHT OT T'MIPOJIOTUYECKOr0 pexxuMa. AOOPUTeHHbIE XHIIHbIE BUIbI PHIO
3 PEKTUBHO KOHTPOJIUPYIOT YUCICHHOCTD YyXKEPOAHBIX Ha OTKPBITBHIX y4acTKax BO10eMOB. HecTaOMIIbHBIA pexuM
TMIOITYCKOB BOJIbI OJIarONPHUATCTBYET Yy>KEPOAHBIM BHIaM PhIO.

KioueBble cioBa: poiObl, (ayHa, aOopureHHbli, uyxepomnblii, Celpnapesi, Kaparamunckuii rocypap-
CTBEHHBII IPUPOIHBII 3aKa3HHK, abnoTHYeCKHEe (PaKTOPHI.

BBenenune. Ha mpoTsikeHHH TIepBOHM MONOBUHBI MPONLIOTo Beka Apano-CelplapbHHCKHN OacceiH
OBUI OHUM W3 BXKHEHIINX BHYTPUKOHTHHEHTAJIHHBIX PHIOOAOOBIBAIONINX PETHOHOB HE TONbKO Kazax-
crana, Ho u Bcero OwiBmiero CCCP [1]. IlepBrie paboThl 10 BeeneHuto crona peid 3 Kacnuiickoro 6ac-
ceifHa OpuIM TpoBeneHsl B 1930-x romax m 3akoHYMINCH Heyaaueld. Bmecte ¢ mposenenHoit B 1960-x
ro/ax aKKJIMMaTH3aIuei 6emoro aMmypa, 9epHOTo amypa, 0eJIoTo ¥ IECTPOTO TOJICTOJIOONKOB U3 OacceitHa
p-AMyp cioJia IPOHUKIIU ellle HECKOJIbKO BUIOB. VICTOpHS BCeNeHHs Yy>KEPOAHBIX BUAOB PHIO B MEPHUOA
€CTECTBEHHOTO THIPOJIOTHUECKOTO pexnmMa p.ChIpAapbl U NPeAKPU3UCHBIN Mepruo]l TOAPOOHO OMUCaHa
I''M.lykpaiiom u B.Il.MutpodanoBem [2]. Bo Bropoit momoBuHe XX cTONETHS B Pa3BUTHH 3TOTO
pEeTHoHa TIPHOPUTETHBIM CTaJO PAacTEHHEBOACTBO. HeparmoHanbHOEe WMCIOIB30BaHUE BOJHBIX PECYpPCOB
pex Celpmapbu U AMynapbl NPHUBENO K 3HAYUTEIBHOMY COKpAIIEHHIO CTOKA 3THX PEK, YCBIXaHMIO
Apanibckoro Mopsi U KOPEHHOW MepecTpoike JKOCHCTEM pPEerHOHa, KOTOpas Ha COIHaIbHOM YpOBHE
TTOJTYYHJIa OIEHKY «JKOJOTHYECKas KaTacTpoda» HMIN «IKOJOTHYECKHi Kpu3uc» [3-6]. B mepBoe mecs-
tunerne XXI Beka [lpaButensctBoMm PecnyOmnmku Kazaxcran Obul peanu3oBaH psji Mep, Omaromaps
KOTOpbIM CTOK p.Chipmapbu B Manblii Apan cTaOuiIbHO NpeBbIIaeT ucmapeHue. Ha kasaxcraHckom
y4acTKe PEeKH CO3MaH sl 0co00 OXpaHSAEMBIX MPHPOTHBIX TEPPUTOPHUH, HENSIMUA KOTOPBIX SBISETCS
BOCCTAHOBJICHHE MOMMEHHBIX SKOCHCTEM M COXpPAaHEHHE €CTECTBEHHOTO OMOJIOTHYECKOTO pa3zHooOpasus
[5-7].

OOwine u MpouBeTaHNe Yy>KEPOIHBIX BHIIOB PHIO MOXKET OBITH KaK pe3yibTaToOM, TaK U MPUIHHON
HEeOJIaromoaydrs MPEeCHOBOIHBIX dKOCHCTeM [8, 9]. B 1emomM Gnostornueckre WHBA3WH PacCMaTPHUBAIOTCS
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Kak (hakTop, HETAaTHBHO BIUSIONINIA Ha €CTECTBEHHOE pa3HooOpasue mxtuodaynsl [10, 11], ogHako ponb
KOKIOTO YYyKEpOJHOTO BHIA HYXHaeTcs B OTAenbHOU omeHke [12]. IlosToMy u3ydeHHE BHIOBOTO
COCTaBa M COBPEMEHHOT'O COCTOSHUS MHBa3MOHHBIX BHJIOB pbIO peku ChIpAapbH MpencTaBiseT OobLIon
HaYYHBIH MHTEPEC, BAXKHO IJISl PAllMOHAIBHOTO YIIPABJICHUS! PHIOHBIMH PeCypcaMy U COXpaHEHHS Pa3HO-
00pa3usi abOpUTEHHON UXTHO(AYHEI.

Pr10010BCTBO OKa3bIBacT M30HMpaTEIhbHOE BO3MEHCTBHE HA COCTaB MXTHO(AYHBI, M3BIMas U3 COO0-
[IeCTBA MHOTOYHMCIICHHBIX M KPYHHBIX PHIO, KOHTPOJMPYIOMINX BCIO IMUILEBYIO LIEMb. YCIOBUS 0CO00
OXpaHSeMbIX NMPUPOIHBIX TEPPUTOPHUM HCKIIOYAIOT BIMSHUE MPOMBICTIA M MO3BOJIAIOT OLICHUTH COBO-
KyIHOE BIJIMSHME OIIOCPENOBAHHBIX (DAaKTOPOB AHTPOIOICHHOI'O BO3AEHCTBHUA (3arpsi3HEHHE BOJBI,
MOYBEHHAs 3PO3HUs, PEryJAlys CTOKa, NHBa3MOHHBIE BHJIBI) Ha BOJHYIO OMOTY. llenbio Hamero uccieno-
BaHMs SBJISUIACH OLIGHKAa COBPEMEHHOI'O pa3sHOOOpas3usi W JUHAMUKH OTHOCHUTEIBHOH YHCIEHHOCTH
Yy>XEepPOJHbIX BUAOB PbIO B mpezenax KaparaanHckoro rocy1apcTBEHHOTO IPUPOAHOTO 3aKa3HUKa (najee
Kaparanunckuii 3aka3HuK), pacronokeHHoro Ha p.Ceipaapbe.

Marepnagsl W MeTOAWKHM HcciaenoBanusa. KaparanmHckuil rocynapCTBEHHBIM MPHUPOIHBINA
3aKa3HUK pacnojoxeH Ha p.Coelpaapbe, tokHee mnocenka Ywnwin (Iuwmnm). KoopaunaTel kopmoHa:
43°57°52.2” c.uL., 66°48°52.5” B.1. OCHOBHOM 3aJaueil 3aKa3HHUKA SABJIAETCA COXPAHEHHE Pa3sHOOOpasus
MOMMEHHOW pacTUTEIHHOCTH. 3allOBEIHbIN YYaCTOK PEKU SIBJISAETCS TUIHUYHBIM JJI PAaBHUHHOTO TE€YEHHUS
p.CoIpoapei: OCHOBHOE DPYCJIO €lnab0 HM3BHBAETCS, MecTaMH 00pasysl Ooiblive MPOTOYHBIE CTapHIIbL.
I'maponoruyeckuil pexkKuM 3TOTO y4acTKa PEKH LETIMKOM OIPEAEIIeTCs PACHOI0KEHHBIMH BbIIIE THIPO-
TEXHUYECKUMH COOPYXEHMSIMHU HPPHUTAIlMOHHOTO HA3HAUYEHHS M HE TPeayCcMaTpUBAaeT CHEIHaTIbHBIX
MEPONPHUATUI O MONAEPKAHHIO €CTECTBEHHOTO OMOJIOTMYECKOro pazHooOpa3us peId Ha TEppUTOPHU
nagaon OOIIT.

Co6op marepuana nposomwics B 2015-2017 rr. ®usndeckrue 1 XUMHYESCKHE MTOKA3aTEIH BOJbI OIpe-
JeNsUId 10 O0IWenpuHATEIM MeToAukaM [13, 14]. MyTHOCTh M3MepsUTH ¢ TIOMOLIbIO TypOOHUpUMETpa
HI 93703 “Hanna Instruments”, KOTU4eCTBO paCTBOPEHHOI'O B BOJI€ KUCIOPOJA — C IOMOUIBIO OKCUMETpa
Toii ke ¢upMmbl. CoxpepkaHHE TSDKEIBIX METAJUIOB B MPOo0ax BOIBI ONPEAEISAIM METOIOM Macc-
CIEKPTOMETPHUH C MHAYKTUBHO-cBs3aHHOH mazmoii (MCII-MC) B cootBetcTBHE € [15, 16].

Jiis oTnoBa peId MCTIOJIB30BAIM CTaBHBIE CETH ¢ pa3Mepom stuen 14, 20, 30, 40, 50, 70, 100 MM mm-
HOH 25 M Ka)kzasi, MaJbKOBYIO BOJIOKYIITY JUIMHOM 15 M ¢ staeeit 3 MM, pp10ooBHEIH cadok S00x700 MM ¢
syeel 3 MM M KpPIOUKOBYIO CHAacTh. II0CKONBKY TOUHAs KOJMYECTBEHHAs OLEHKAa PHIOHOTO HaCeIeHHS
NPaKTHYECKH HE OCYLIECTBUMAa B KPYMNHBIX Bojoemax [17], mjis u3ydeHHs AMHAMHKH Pa3HOOOpasus u
JOMUHHMPOBAHMS MOJIOAU PbIO ObUIM BBIOpAHBI M0 OAHOMY YYacTKy B MPOTOYHOH CTapHlle U OCHOBHOM
pycine. OCHOBHBIMU KPUTEPUSIMH IPU BBIOOpPE NAHHBIX YYAaCTKOB SABJLUIMCH BO3MOXHOCTb MX IIOJIHOTO
00JI0Ba HMEIOIUMHUCS OPYAHUSMH JIOBA ¥ HATWYHE Yy>KEPOTHBIX BUAOB B IIEPBBII 'O UCCIEIOBAHUH.

Haspanus GonbpmmHCTBA BUAOB pbIO mpHBOAATCS B cooTBeTcTBUH ¢ FishBase [18], mis mecTHBIX
MOJBHUIOB, Y€ TAaKCOHOMHYECKHH CTaTyC HE IOABEPTaics PEBU3UHU, COXPAHEHbl MCXOAHBIE Ha3BaHMI.
Buonormueckuii aHanu3 peIO MPOBOIIIIH 110 cxeMme, petoskeHHoi U.d.IpaBauneiv [19]. KpymHbix peid
BecoM Oosiee | Kr aHaIM3UPOBaIM HAa MecTe, MEIKHX pbIO (ukcupoBaiu B 4% pacTBope opmanuHa U
3aTeM HWCCenoBaiu B Jraboparopun. OmpeneneHre Bo3pacTa PhI0 MPOBOAMIIN IO YEIIye M ITO3BOHKAM
[20, 21]. [Jlns omucaHUs BUAOBOM CTPYKTYPBI COOOIIECTB MOJIOIU HCIONB30BAIN CIEAYIONINE
noxasaremn: N — o6mast unciaeHHocts Ha 100 M% S — 06lLiee YMCIO BHIOB B COOOLIECTBE (BuoBOE
borarctBo), D — mHAeKkc pazHooOpazus Cumriicona, H — nHaekc paznooOpasus lllennona, E — paBHo-
MEpHOCTh pacnpezesneHust no CUMIICOHY; e — UHAEKC BhIpoBHEHHOCTH Ilneny (paBHOMEpHOCTH pacmpe-
nenenus o llenHony) [22]. YuuTslBanu Bce MpEACTaBICHHBIE B YJIOBaX BUABI PHI0 — aOOpUTEHHBIE U
gyxepoanble. [Ipu pacuerax mokasatens Llennona u Ilueny ucmonb30Baiv JBOWMYHBIA JIOTapHQM.
Y4UTBIBaNN TONBKO YUCICHHOCTh KaXKIOTI'0 BHUJIA.

PesyabTathl u obcyxnenue. KommuectBo Boasl B p.Celpaaprse B paitone KaparamuHckoro 3axas-
HUKa OIIpENeNsIeTCs pPACIOJIOKEHHBIMU BBIIIE BOJOXPAHWIMIIAMM HPPUTALMOHHOTO HAa3HAYEHUs U
3aBUCHUT OT KOJIMYECTBA OCAJKOB B BEreTallMOHHBIA MEPUOJ M MOCEBHBIX IUlomanei. B mepuon Habmio-
JIEHUH HAaMMEHBIIWI ypoBeHb BOIbI OblT B 2015 1., Haubonemmii — B 2017 1. [IpuBenennsie B Tabmune 1
JaHHBIC TTOKA3bIBAIOT 3HAUUTENbHBIE KOoJeOaH!si a0MOTHUECKUX MOKa3aTelel B OAHU U TE )K€ CE30HHBI U B
TEX e MECTax, HO B pa3Hble roabl. Hu B 0HOI U3 npo0 KOHLEHTPALUH JKene3a, Meld, KaIMHUs 1 CBUHIIA
HE TIPEBBIMIAIN COOTBETCTBYIOMMX 3HaueHuH [1JIK 11 ppI00X03HCTBEHHBIX BOJIOCMOB.
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Tabnuima 1 — AOHoTHYeCcKUe TTOKa3aTeau BOAHBIX 6noTornos B 2015-2017 r.

XapaKkTepUCTHKH BOMBI
Buoron Tox TeMriepa- | MyTHOCTb, MHHEpaTH3aLHs, pacTBOpEHHBII
HBet Typa, °C FTU pH Mr/mv’ KHCIIOPOJ, MI/aM’
2015 | Csermo-kopuduHEBast 26.1-29.3 79-81 6.5-8.2 540-602 6.02-8.16
Peka 2016 CBeTo-Kopu4HeBast 293 94 6.7-8.0 598-602 6.58-7.14
2017 Kopuunesas 26.1 101 6.9-7.1 540-543 Her nannbix
2015 | 3enenas 25.1-29.0 9.12 6.5-7.2 563 6.70-8.03
Crapuma | 2016 | 3eneno-romy0Gas 24.3-29.0 12.61 7.0-7.2 691 7.21-7.72
2017 3eneHo-roydas 27.8-28.2 8.31 7.4-7.5 603 Her nanHbIX

B paiione Kaparanunckoro 3aka3zHuka NXTHO(ayHa IpeAcTaBlieHa KaKk aOOpUTeHHBIMH, TaK U YyKe-
PONHBIMHU BHIAMHU PHIO. AOOPUTEHHBIMH BHUIAMU SBIISTIOTCS OOBIKHOBEHHAs TMyka Esox [ucius Linnaeus,
1758; mnorBa Rutilus rutilus (Linnaeus, 1758); ceipmapsunckuii enen Squalius squaliusculus (Kessler,
1874); kpacHonepka Scardinius erythrophthalmus (Linnaeus, 1758); apanbckas memast Alburus (Chalcal-
burnus) chalcoides aralensis (Berg, 1923); momocatas OvicTpsinka Alburnoides taenatus (Kessler, 1872);
xkepex Aspius aspius (Linnaeus, 1758); BocTounslit et Abramis brama orientalis Berg, 1949; apanbckas
Oenornaska Abramis sapa aralensis Tiapkin, 1939; uexons Pelecus cultratus (Linnaeus, 1758); cepeops-
HEIN Kapack Carassius gibelio (Bloch, 1782); cazan Cyprinus carpio Linnaeus, 1758; oOBIKHOBEHHBIH
okyHb Perca fluviatilis Linnaeus, 1758 u cynak Sander lucioperca (Linnaeus, 1758).

Uyxeponusie Bunbl: Oenblii amyp Ctenopharyngodon idella (Valenciennes, 1844), Oenblit TON-
cronobuk Hypophthalmichthys molitrix (Valenciennes, 1844), peunas ab0ortuna Abbottina rivularis
(Basilewsky, 1855), nceBgopactopa (amypckuit uebauok) Pseudorasbora parva (Temminck et Schlegel,
1846), BocTpoOpronika Hemiculter leucisculus (Basilewsky, 1855), rnazuatsiii ropuak Rhodeus ocellatus
(Kner, 1866), ramOy3us Gambusia holbrooki (Girard, 1859), kuraiickas menaka Orizias sinensis Chen,
Uwa et Chu, 1989; snmeorpuc Micropercops cinctus (Dabry de Thiersant, 1872); xuraiickuii OBIYOK
Rhinogobius cheni (Nichols, 1931); amypckuii 3meeronoB Channa argus (Cantor, 1842). Bee 3aperucrpu-
POBaHHbBIE BUABI PHIO MPEACTaBICHBI KaK B3POCIBIMU OCOOSMH, TaK M MOJIOJBIO, YTO YKa3bIBaeT HA UX
YIOBJICTBOPUTEIIBHYIO BBDKMBAEMOCTh B JAaHHBIX YCJIOBHSX. MaKCHUMaJbHBIM BO3pacT MOMMaHHOW Ha
TEPPUTOPUH 3aKa3HUKa ICceBAOpacOOpsl cocTaBui 3 rona, abOOTTHHBI, ropyaka U ramOy3uu — 2 roja,
MEJIaKH, 31e0Tprca 1 Obluka — 1 rol. DTo MEHbIIE MPeJeTbHOr0 BO3pacTa, M3BECTHOTO ISl KaXKI0T0 BUAA
B €CTECTBEHHOM apeaiie [23] 1 mo3BoJseT NPeaNoI0kXUTh 3PPEKTUBHBIA KOHTPOJIb NPOIODKUTEILHOCTH
’KHM3HU ¥ COOTBETCTBEHHO YMCICHHOCTH YYyXEPOIHBIX BUIIOB.

W3 gyxepoaHbIX BUOB, U3BECTHBIX JJIs OacceiitHa peku Coipaapeu [2, 24], B mpeaenax 3aka3HUKa He
ObUIH OOHAPYKEHBI MECTPHIN TOJNCTONOOUK Aristichthys nobilis (Richardson, 1845), uépnsiii amyp Mylo-
pharyngodon piceus (Richardson, 1846), mHOTOUCITYHHEIN aHabapunnyc Anabarilius polylepis (Regan,
1904) u TperyOka (Tpoery0) Opsariichthys uncirostris (Temminck et Schlegel, 1846). Ilectpsrii TonCcTO-
JIOOMK M YEPHBI aMyp SIBIISIOTCS [IEHHBIMU HPOMBICTIOBBIMU BUAAMH, YUCIIEHHOCTD KOTOPBIX B Mpeeiax
Pecny6muku Kazaxcran u panee He Oblia 3HaunTenbHOU [2]. O0 oOHapyxeHuu B p.ChIpapbe MHOTOYE-
IIyWHOTO aHabapmimyca mMmeercsl equHcTBeHHOe coobmenne B.E.Kapmosa [24 — Ha ¢.156]. BeposrHo,
HaTypanu3alysl 3TOro BUAa A0 HACTOSLIErO BpeMeHH He mpousonuia. TperyOka B 6acceiin p.Ceipaapbu
roraja CiIy4aiHo MPU BCEIICHHH 0eoro aMypa | TOJCTONoOunKa u3 BogoemoB Kuras [25, 26]. Enunny-
HBIMH JK3EMIUIIpaMH, HO IIOCTOSHHO 3TOT BMJ IONAJAeTCd Ha BCEM IPOTSDKEHMH Ka3aXCTaHCKOTO
yuactka p.Ceipaapeu [27].

B Tabmnune 2 mpeacraBieHbl MOKa3aTedd Pa3HOOOpasusi cOOOIIECTB MOJIOAH PHIO B MEIKOBOJHBIX
30HaX CTapullbl U caMoi peku. B oTHocutenbHo ManoBojHble 2015 u 2016 roabl Ha METKOBOJIBSIX PEKU
JIOMMHHPOBAJIHM MOJOJb TUIOTBBI U XKepexa, a B Hanbosjee MHOroBogHoMm 2017 1. — nceBnopac6opsl. Ha
MEJIKOBOAbsIX cTapulbl B 2015 u 2016 ronax JOMHUHHUPOBAIM Yy>KEPOTHBIA aMypCcKuii OBIMOK W MOJOAB
abopureHHoOH TUIOTBBHL. B Hambonee mHOToBOAHOM 2017 T. Ha 00OHMX y4YacTKaX AOMHUHHPOBAIN HyXKe-
pOIHBIE BUABI (PUCYHOK).
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Tabnuua 2 — [loka3zarenu pazHooOpasus Mmonoau peid B Kaparanuackom 3akasuuke, 2015-2017 rr.

oxasarem 2015 rog 2016 rog 2017 rox
pexa cTapuLa pexa Bae OOIIT peka cTapuna peka cTapuua
YuciaeHHOCTh ADOPUTEHHBIX BUAO0B, 9K3EMILIIPOB!
Kapacs 0 0 19 1
Cazan 0 0 0 3 0 0
ITnoTBa 30 1 14 21 15 30 12
Brictpsiaka 0 0 0 0 3 0 0
YexoHb 0 0 0 0 0 0 3
Kepex 2 1 0 19 11 4 0
OKyHb 0 0 0 3 0 0
Cynak 6 0 0 0 0 0 0
UnCIeHHOCTH Yy>KEPOJIHBIX BUJIOB, 9K3EMILISIPOB:
A66oTTHHA 1 0 3 0 0 0 0
IceBnopac6opa 0 1 2 0 4 26 15
Topuax 0 0 11 0 0 1
Bocrpobpromka 0 0 0 0 0 15
Tosncronobuk 0 0 0 1 2 0
Menaka 0 0 1 0 0 10 11
Brraox 0 26 1 1 6 10
DneoTpuc 0 0 7 0 2 2
WnTerpanpHble MoKa3aTesu:
S, BUIOB 4 4 8 7 8 8 9
N, aK3eMIIIsIpOB 39 29 58 49 45 81 77
D 1.62 1.24 4.53 2.92 4.83 3.78 6.64
E 0.40 0.31 0.57 0.42 0.60 0.42 0.74
H (logy) 1.06 0.64 2.44 1.89 2.58 2.19 2.86
e (logy) 0.53 0.32 0.81 0.67 0.86 0.69 0.90

peka | cTapuua pekaBHe| peKa |cTapuma| peka |cTapHna
OOIIT
2015 2016 2017

¥ aopHTreHHBIX B yy:KePOIHBIX

COOTHOIIICHHE YHCIICHHOCTH a0OPUTeHHBIX U 4yXKepoaHbIX BUIOB B 2015-2017 rr.
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HecMmotpss Ha mOMHUHWpPOBaHUE UYYKEPOAHBIX BHIOB PHIO Ha MEIKOBOJbSIX, Ha TIyOWHE OT 1 M M
ry0oxe u ynaneHun 6oiee 5-10 M oT O6epera Bo Bce TOIbI HCCICIOBAHUN TOMUHAPOBAIA a0OpUTCHHBIC
BHbI pLI6 — IIIOTBA, KEPCX, YCXOHb, KOTOPLIC ObLIH IMpEeACTaBJICHBI KaK B3POCIbIMU OCO6HMI/I, TaK H
MoJob0. M3 4ykeponHBIX BUAOB Ha TIyOHHE ObLT 0OHAPY>KEH TOJIBKO 3MEETOJIOB.

Ha teppurtopun 3aka3HuKa €IMHCTBEHHBIM UY>KEPOAHBIM BUJIOM XHUIIHBIX PBHIO SBISETCS 3MEETOJIOB.
B nepuoa uccienoBanuii 3TOT BUJ MOCTOSIHHO BCTpeyascss B MPOTOYHOM crapwuile. M3yueHue cocrapa
MUIIA 3MEEroJIoBa I0KAa3ajio, YTO OH MUTACTCS NPEUMYIISCTBCHHO a0OpPUTEHHBIMU BHUJaMU PhIO —
TUTOTBOM, KapaceM W ca3aHoM. B oTiwune oT abOpPHUIeHHBIX XHITHUKOB 3MEETOJIOB MPEATIOYUTAET O0XO-
THTBCS BOMM3HM Oepera M OXOTHO IOEMAeT MEPTBYIO phIOy. 3Ta OCOOCHHOCTH TO3BOJBIET MPOBOIUTH
CEIIEKTUBHOE M3BSATHE 3MEETOJIOBA C TIOMOIIBIO JIOBJIM Ha KPIOYKH, UCIIONIB3YS B KAUECTBE HAKUBKHU KYCKU
pbIOBL. M3 18 moiMaHHBIX Ha TaKyl0 HaXHBKY pbiO 16 ObUIM 3MEETOJIOBHI, 10 OJHOMY Pa3y MOMMAHUChH
abopureHHbIE CyJaK | IIyKa.

Jiist 00bsicHEeHUsT 0COOCHHOCTEH pacTpe/ieieHus] Pa3IndHbIX BUAOB ObLIIM W3yUYeHBI YCIOBUSI OOHTA-
HUS B CaMO peke, CTapuIle U OLEHEHBI aIallTHBHBIC 0OCOOCHHOCTH Yy KEPOTHBIX BHIIOB PBIO (Tabmuna 3).

Tabnuna 3 — AnanTiBHBIE BO3MOXXHOCTH 4y>KEPOIHBIX BUAOB PHIO p. ChIpaapbu

MaxkcumanbHast MaxkcumanbsHast | OtcyTcTBHE BOJHOM
Buisl poi6 BUOTOMBI Temmepatypa Bojsl, °C MyTHOCTB, FTU PacTUTEIbHOCTH
juv. adult juv. adult juv. adult
Bensrit amyp LC 28 28 9.12 81 I 0
Bensrit ToxcTonoouk RLC 28 32 9.12 9.12 I S
I'opuax RLTC 32 32 101 101 S S
IceBnopac6opa LTC 34 34 101 101 S S
Peunas abborTrHA LTC 34 34 81 81 S S
Bocrounas ramOy3ust LC 34 34 81 81 0 0
Menaka LC 34 34 81 101 0 0
Oneotpuc LTC 34 34 81 101 0 S
3Meeronos RLC 32 32 12.61 81 0 1
Kuraiickuii 0140k RLC 34 34 101 101 S S
Tpumeuanue. PwIOBL: juv. — Monoxs, adult — B3pocnere. buoronmsr: L (lentic) — HenmpoTouHble M ClaGONpPOTOYHBIE,
R (river) — kpynnble peku, T (tributary) — npuroku p. Ceiprapsu, C (canal) — xanansl. Berpeaemocts: U (usual) — 0ObI4HBII
Buj, S (seldom) — BcTpeuaercs unoraa; I (infrequent) — BcTpeuaercs penko; 0 — He BeTpedaeTcs.

[IpencraBnennsie B Tabnuie 3 AaHHBIC MMOKA3bIBAIOT, YTO MHOTHE UYXKEPOJHBIE BHUIBI CIIOCOOHBI
HEPEHOCUTh TeMIeparypy Bojabl oT 28 10 34 °C W TArOTET K CiIa0ONMpPOTOYHBIM MM HEMPOTOYHBIM
y4acTKaM, OCBauBas HEIOCTYIHYIO Ui a0OPUICHHBIX BHUIOB TeMIEpaTypHYIO 30HY. llpu cHrbkeHUM
TEMIIEpaTyphl BOJBI B HOYHOE BPEMS U NP yBEIWYCHUU NMPOTOYHOCTH a0OPUTEHHBIC XUIIIHBIE BUBI PHIO
(mpenMyTIIeCTBEHHO JKepeX) 3(PPEKTUBHO KOHTPOIUPYIOT YHCIECHHOCTh HETPOMBICIOBBIX Uy KEPOIHBIX
BHUIOB Ha y4acCTKax, ra€ BoJgHasd PaCTUTCIbHOCTb WX I'YCTbIC KOPHU JCPEBLEB OTCYTCTBYIOT.

Jlo HemaBHETO BpEMEHH COBMECTHOE BIIMSHUE UYXKEPOJHBIX BHIIOB U IPYTHX HEraTUBHBIX (PAKTOPOB
Ha abOpHUTreHHYI0 OMOTY OCTaBaJIOCH Cllab0 M3ydeHHBIM [9]. Ha oCHOBE MOyYEHHBIX CBEICHUN CTaHO-
BUTCS SICHOU IMpUuYrHa PE3KOro yBCIWMYCHUSA YHCICHHOCTH KOPOTKOIUKIMYHBIX YYXKCPOJHBIX BUIOB B
Hau0oJiee MHOTOBOJHBIN T'0Jl. BhICOKMI ypOBEHb MAaBOJKOBBIX BOJ B BECCHHUU MEPHUOJ CO37acT Ojaro-
MIPUATHBIEC YCIOBUS IJI HepecTa OONBITNHCTBA a0OPUTEHHBIX U YyKEPOIHBIX BUIOB pbIO. Ciemyrolee 3a
OTUM TAJICHUE YPOBHS BOJABI MPUBOIUT K 00OCOOJICHHIO HEOONBITUX BOJOEMOB, PACIIOIOKEHHBIX Ha
MOWMEHHOW Teppace M YChIXaromieM pycie. B 3Tux HeOOoNbIINX BOJOEMaxX MOBBIIICHUE TEMICPATypPh
BOJIBI 10 28-32 °C IpHBOAUT K 3JIMMHUHAIIMHA a0OPUTEHHBIX BUIOB U CIIOCOOCTBYET Pa3MHOKEHHIO MEJI-
KUX 9y>KEpOJHBIX BHIOB PBIO: TICeBIOpacOOphl, Oblka, Memakd. JlanbpHeWmas cyanda dyKepoaHBIX
BHUIOB 3aBHCUT OT pEKHMa 1mogavdn BOABI:

1) mpu HU3KOM YpOBHE BOJbI OHU MOTHOHYT MPHU BBICKIXaHWH BOOeMa (KaK MPaBUIIO, JIO 3TOTO MX
YCIIEBAIOT ChECTh NTHUITHI) — Tak ObuT0 B 2015 1 2016 romax,

2) mpu MOBTOPHOM IOJBEME YPOBHSI M 3aTOIUICHHHM MOWMBI Yy>KEpPOJHBIE BHUIBI B IMOJHOW Mepe
CMOTYT PEeaM30BaTh CIOCOOHOCTh K MHOTOKPaTHOMY HEPECTY, KakK 3To cirydmiock B 2017 roxuy.
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AOGOpUTECHHBIE XUIIHUKH — XepeX U Cylak 3((HEeKTUBHO KOHTPOIHUPYIOT YHCICHHOCTh YY>KEPOIHBIX
BUJIOB Ha OTKPBITHIX yYacTKax U cIad0 3apOCIINX MEIKOBOABSX.

Hamm nccrnenoBanus moATBepkAa0T GpakT HepaBHOMEPHOTO paclpeelicHUs] YyKEpOTHBIX BUIOB B
CBSI3U CO CIIOKHOCTBIO JaHAmadTa ¥ HEOOXOAMMOCTh M3YUYEHUS B3aUMOJCHCTBUI aOOpUTEHHBIX W Y-
JKEpOJHBIX BUAOB B JIOKaJIbHOM MaciuTa®e AJsl MOCHeXyromed WHTErpaluuy MNOIy4YEeHHBIX JaHHBIX Ui
Bcero Oacceiina [28].

BriBoabI:

1. HeycroituuBerii ruaponornyecknii pexxum p. Chipapbu B TEUEHHE JI€Ta CIIOCOOCTBYET MPEUMY-
IIECTBEHHOMY Pa3MHOXKEHHIO HEIPOMBICIOBBIX UYY>KEPOIHBIX BUAOB PBHIO HA 3aTAIUIMBAEMbBIX MEIIKO-
BOJBSIX.

2. B ycioBusix 3anoBeAHOr0 pexxruMa abOpUreHHbIe XUIIHbIE BUABI PHIO 3P (GEKTUBHO KOHTPOIUPYIOT
YHCIIEHHOCTh YYy>KEPOIHBIX HEPOMBICJIOBBIX BUAOB HAa OTKPHITHIX Y4aCTKaX BOJOEMOB.

baaronapHocTu. ABTOpBHI BBIPAKAIOT OONBIIYIO NPU3HATENBHOCTh 3a IOMOIIL B MPOBEACHUU
noJeBbIX HabmroaeHui u coopoB b.I1.AHHEHKOBY U OnpeAelieHne Pa3INYHBIX BHIOB PBIO - 3aB.CEKTOPOM
uxtuonoruu 3oomorndeckoro myses MI'Y um.M.B.Jlomonocosa, 11.0.H. E.Jl.BacunseBoii u coTpyaHUKaM
3oonorudeckoro HHCTHTYTa Poccmiickoit Akagemun Hayk k.0.H. H.I".borynkoii n k.6.H. A.M.Haceka.

Hcrounnk ¢punancupoBanus. Mccnenosanus nouepxkansl rpantoM Ne2678/T'® 4 T'd Komurera
Haykd MuHucTepcTBa 0Opa3oBaHus U Hayku PecryOnuku Kasaxcran.
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K. A. Amnis6aes’, @. X. Xaﬁuﬁymmﬂl, A. III. Mamuaos', J. B. Ko:xabaesa'

18J1—CI>apa61/I ateiHaars Kaz¥V,
Buonorus sxoHe OMOTEXHONOTHS MTPOoOIeMallapblH FEUIBIMHA-3EPTTEY HHCTUTYTHI, AnMathl, KazakcraH,
2Kap}“am,l MEMIIEKETTIK TaOuFu KOpheiFbI0 Kazakcran

KAPTAJIbI KOPBIT BIHJAT'BI BOI'/IE BAJIBIK TYPJIEPI
(KA3AKCTAH PECITYBJIMKACHI, CbIPJIAPUS O3EHI)

Annotanus. Ceipapust e3eHi - OpranblK A3WsAIarbl €H MaHBI3IB 63eHAepAiH Oipi. XX FachIpABIH COHFBI
IIMPETIHAE Cy PeCypCTapblH THIMCI3 MaiganaHy HOTIDKECIHIE KYpAETi 3KOJOTHSIBIK Harmapeictap Oommer. Kazak-
crad PecnyOimkachiHbIH YKIMETi OCBI aiiMaKTaFbl SKOJOTHSIIBIK XKaFJailllap/Ibl jKaKcapTyFa OarbITTaFaH LIapajiap
yiteimaacTeipansl. CyKoiiMa skaFJaifbIHBIH KOpCeTKIMTepiHiH Oipi 6erae OaibIK TYpiepiHiH KenTiri 0osm Tadbua-
nbl. Conppikranaa 2015-2017 xeuinapsl Kapranel MeMilekeTTik TaOUFH KOPBIK ayMarbIHIaFbl Oeryie OaiblK TypIie-
PIHIH Ka3ipri ajlyaHTYpJUIIriHe KOHE AWHAMHUKACHIHA, OaJbIK KaybIMIACTHIK KypamblHa OallbIK aysayibl OOJIbIp-
May/blH 9cepi Typajbl 3epTTeyliep KYpPri3iiii. by KopbIK ©3eHHIH Ka3blK aFbIHBIHBIH CErMEHTIH/E OpHAJIacKaH.
Tipwinik eTy OpTachbIHBIH HEriri eKi Typi 3epTTenfi: e3eH jkoHe arbiHIbl e3eHiaep. Cy KypamblH jkoHE OallbIKThI
3epTTeyIiH ASCTYpIIi omicTepi maiinananbuiabl. Keiibip ayeip metangap (Fe, Cu, Cd, Pb) xone Temmeparypa, jac-
TaHy, MUHepaiiany, pH, epitiiaren orreri 3eprrenai. Ocbl HapaMeTpIIepiH ejeyJli aybITKYbl CyIbIH HIBIFapbLTy pe-
JKMMIHE JKOHE MXTHO(ayHaHBIH aTyaHTYPJUIIK KYPBUIBIMBIH aHbIKTayFa OaitmaneicTel. MyHzna OGapinbirbl 14 xepri-
JikTi koHe 11 Oerne OanbIk Typiepi ke3necti. berme 6anbik Typiepi ak amyp Ctenopharyngodon idella, ak neHMaH-
naii Hypophthalmichthys molitrix, sxanran TeHre - 6anslk Abbottina rivularis, amyp mwabarsl Pseudorasbora parva,
Kypisikypcak Hemiculter leucisculus, TeH01n xekipe Rhodeus ocellatus, ramOy3us Gambusia holbrooki, menaka
Orizias sinensis; aneotpuc Micropercops cinctus; 0y3ayoac 6ansik Rhinogobius cheni xoHe )pU1aHOAC - OATBIKTAPHI
Channa argus xe3necti. bapipik mabakrap jkoHe epecek Oerae OanbIK Typiiepi KOpCeTUIreH, Oy OapIblH TipIILTiK
eTyiHe KOJIaiJibl JKaFraaiiap/ibiH 0ap eKeHiH Kkepcereli. DKOMOrHsIIbIK [UIACTHHKAIA OaJBIKThIH OipKesKi OesiHOeyi
aHbpIKTanael. Typiaep MeH 0coOTap CaHBIHBIH ©3TEPrillTiri THAPOJIOTUSIIBIK PEKUMIe OaiIaHBICTEL. AILIBIK CyKOH-
Mallapia JKePriTiKTi HKBIPTKBII OaJBIK Typiepl Oerie OanblK TYpJEpiHIH CaHbIH THIMII MaijanaHyra MYMKIHAIK
oepeni. CyIbIH TYPaKChI3 pexkuMi 0er/ie OaNbIK TypJiepiHe KOIaiibl OOJIBIN Ta0bLIaIbL.

Tyiiin ce3nep: Oanbik, (ayHa, xepriiikti, 6erae, Ceipaapus, Kapranbsl MeMmiieKeTTiK TaOUFu KOpBIK, abuo-
THKAJIBIK (PaKTop.
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INFLUENCE OF BIOCIDES ON GROWTH AND DEVELOPMENT
OF CORROSIVE-DANGEROUS MICROFLORA

Abstract. The problem of protection of buildings and constructions from aggressive chemical and biological
impacts of the environment becomes very urgent now. Microbiological corrosion is the important factor influencing
reliability and durability of steel concrete designs. In this connection, the problem of protecting building construc-
tions and structures from aggressive biological influences is of great urgency. The aim of the research was to study
the effect of biocides based on copolymers and copper sulfate on the development of corrosive microorganisms. It
has been established that copper sulfate possessed the least effective inhibitory effect on thione and sulfate-reducing
bacteria (SRB). When it was added, the growth of the investigated bacteria was suppressed at a concentration of 1%.
Copolymers with different mole composition were more active. Their effect on the inhibition of thiobacteria and
SRB occurred at concentrations of 0.1-0.5%. The most sensitive to their effects were T. ferrooxidans and SRB. On
heterotrophic bacteria and fungi, the compounds tested had a bactericidal effect only at a concentration of 1%.
Copper sulfate was more effective with respect to micromycetes and yeast, while inhibition of their growth occurred
at concentrations of 1% and 0.5%, respectively.

Keywords: biocorrosion, corrosive-dangerous microorganisms, thione and sulfate-reducing bacteria, hetero-
trophic microorganisms, biocides.
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BJIMAHUE BUOLN/I10B HA POCT U PA3BBUTHUE
KOPPO3HOHHO-OIMACHOM MUKPO®JIOPHI

AnnHotanus. [IpoGiema 3aIuThl 3MAHUIH U COOPYKECHUH OT arpECCHBHBIX XMMUYCCKUX U OMOJIOTHYECKUX BO3-
JIEHCTBUN OKpYIKaIOIIEH Cpeibl B HACTOSIICE BPEMs CTAHOBUTCS BECbMa aKTyalnbHOH. MUKpoOHoIorHuecKas Koppo-
3WS SBISCTCS BOKHBIM (DaKTOPOM, BIIHSIONINM HA HAJACKHOCTH M TOJTOBEYHOCTD Kele300€TOHHBIX KOHCTPYKIHiA. B
CBSI3H C OTHM OOJBIIYI0 aKTyalbHOCTH MPEACTABISICT MPoOIeMa 3alUThl CTPOUTEIBHBIX KOHCTPYKIIUA U COOPYHKe-
HUH OT arpeCCUBHBIX OMOJIOTHYECKUX BO3nercTBUi. [lenbio ucciemoBanuii ObIJIO M3YYCHHE BIUSHUS OWOIMIOB Ha
OCHOBE COITOJIMMEPOB M METHOTO KyIopoca Ha Pa3BUTHE KOPPO3HOHHO-OTIACHBIX MHKPOOPTaHU3MOB. Y CTAaHOBIICHO,
9TO HauMeHee YPPEKTHBHBIM HHTHOUPYIOINM AEUCTBHEM IO OTHOIICHHIO K THOHOBBIM U CYJIb(aTperyupyOIM
6axtepusm (CPB) obGmanan Memnslii Kymopoc. [Ipu ero qo6aBieHIH poCT UCCIEAYEMBIX OaKTepHH TOAABIUICS MIPH
koHHeHTpauuu 1%. bonee akTHBHOE AEHCTBHE MPOSABIUTH COMOIMMEPHI C Pa3HBIM MOJBHBIM cOcTaBOM. VX BO3eii-
CTBHE 110 HHTHOMPOBaHUIO THOHOBBIX OakTepuii 1 CPb mponcxoanio mpu konnerTpanusax 0,1-0,5%. Campivu gyB-
CTBUTEIBHBIMH K UX Bo3zaeucTBHIO Obutu 7. ferrooxidans u CPB. Ha rereporpodHbie OakTepuu ¥ MHUIEIAATBHBIC
IpuObI HCCIIeyeMbIC COSAMHEHHS OKA3bIBAIM OAKTEPHUIMIHOE ACHCTBHE TOJBKO IpH KOHIEHTparuu 1%. MenHbiii
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Kynopoc Obu1 Ooree 3¢ (eKTHBEH MO OTHONICHHIO K MHUKPOMHIIETAM H APOXOKAaM, MPH 3TOM HHTHOMpPOBAHHE UX
POCTa MPOUCXOMIIO TPH KOHIeHTparmsx 1% u 0,5% cooTBETCTBEHHO.

Ki1oueBble ci0Ba: OMOKOPPO3Ms, KOPPO3HOHHO-OIACHBIE MHUKPOOPTaHU3MBI, THOHOBBIE U CyIb(aTpemayLy-
pyrome 6akTepun, TeTepoTPO(HBIE MUKPOOPTaHI3MBI, OHOITHIBI.

BBenenue. buomorndeckas KOppo3us — 3TO MPOLECCHl MOBPEKICHUS METaJUIOB, METaJUIOKOH-
CTPYKIUH U IPYTHX CTPOUTENHHBIX MATEPUAIOB, BRI3BAHHBIC MPOMYKTAMH KH3HENCATEIHHOCTH JKUBBIX
OpPraHU3MOB, TOCEJISIFOIIUXCSI Ha MOBEPXHOCTH CTPOMTENBHBIX KOHCTPYKLUHWH. 3HAUUTEIBHYIO POIb MPH
OMOKOPPO3UHM WTPAlOT TaKHe MHUKPOCKOMMYECKHE OpPraHU3Mbl, KaKk OaKkTepUHM W MHKPOCKOIHYECKHE
rpuOBbl, 111 pa3BUTHA U Pa3MHOKEHHUSI KOTOPBIX MPU ONpPEAETICHHBIX YCIOBUSAX SKCIUTyaTallud 34aHuil U
COOpyKeHUH co3naeTcs OmarompusaTHas cpena [1].

CBeieHHSI O POJIM MUKPOOHOJIOTHYECKOTO (paKkTopa B KOPPO3UM METAJUIOB M JAPYTUX MaTEpPHAIIOB C
KaXIIbIM TOJIOM HAaKalIMBalOTCs, 00OOIIAIOTCS, TOACYUTHIBAIOTCS YOBITKH, HaHOCUMBIE SKOHOMHKE.
MHOTOYHCIIEHHOCTh BUIOB MHUKPOOHON KOPPO3WH CBUAETENHCTBYET O HEOOBIYallHO HIMPOKOM PacIpo-
CTpaHEHHWH JTOTO SIBJICHHUS B PA3INYHBIX cepax NesTeNbHOCTH denoBeka [2-5]. JlesATenbHOCThI0 MHUK-
pPOOpPraHU3MOB, [0 MHEHHIO psifia aBTOPOB, MOXeT ObITh oOycmoBieHo oT 50 mo 80% KOppO3HOHHBIX
noBpexaeHuu [6-9].

MukpoOuosoruueckas KOppo3usi MOXKET MPOTEeKaTb CaMOCTOSITENbHO M COMPOBOXKAATH 3JIEKTPO-
XMMHUYECKYI0 MOYBEHHYIO, aTMOC(EPHYI0, MOPCKYI0O M Jpyrue BUABI KOPPO3UM MeETayuioB. JlelcTBue
MHUKPOOPTaHH3MOB Ha METaIbl MOXET MPOUCXOIUTh paznudHO. [Ipexkne Bcero, KOppo3Wio METallIoB
MOTYT BBI3BIBATh arpecCUBHBIE METa0OIUTHI MUKPOOPTaHU3MOB: MHUHEPAIFHBIE U OPTAaHHYECKUE KHUCITOTHI
U OCHOBaHUs, (hepMeHTHI U npyrue. OHH CO37al0T KOPPO3NOHHO-aKTUBHYIO Cpely, B KOTOPOH B MPHUCYT-
CTBUHM BOJBI TIPOTEKAET KOPPO3MS MO OOBIYHBIM 3aKOHAM JIIEKTPOXUMHH. KOIOHMM MHKPOOPTaHU3MOB
MOTYT CO3/1aBaTh HA MOBEPXHOCTH METAJUIOB HAPOCTHI W IUICHKH MHIEIHS WIH CIH3H, 07 KOTOPBIMHU
MOJKET pa3BUBAThCA S3BEHHAS (MUTTUHTOBAas) Koppo3us [10-13].

Bonpiryio akTyanbHOCTH TpencTaBisieT co0oil Mmpobiema 3alllUThl CTPOMUTENBHBIX KOHCTPYKLUH,
3MaHUA W COOPYKECHHU OT arpecCHBHBIX XMUMHYECCKHUX W OHOJIOTHYSCKHUX BO3ICHCTBHH OKpYIKaromiei
cpenapl. B 001ecTBEHHBIX 3aHUSX H COOPYKEHHSX, B YACTHOCTH, B METPOIIOJIUTEHAX, B 30HAX C BHICOKOU
BJIAKHOCTBIO M OTNpENEeICHHBIMA KIMMATHYECKHUMHU YCIOBUSAMH MHUKpOOHOJIOTHYeCcKass KOPPO3Usl CTaHO-
BUTCSl BOXHBIM (DaKTOPOM, BIIHSAIONIUM Ha HAJIE)KHOCTh W JIOJTOBEYHOCTh KOHCTPYKIUH W3 MeTaluia,
OeToHa 1 Kene300eToHa.

Jnst 3amuThl Keae300€TOHHBIX KOHCTPYKIHMH OT OMOJIOTHUECKOH KOppo3uH 3()(EeKTUBHBIM U OC-
HOBHBIM CITOCOOOM SIBIIIETCS 00pabOTKa TMOBEPXHOCTH OaKTEPUIMAHBIMH CpeACTBaMH. B uX dmcIO
BXOJSIT CHHTETHYECKHE OMOIMIBI, a TaK)Ke BEIEeCTBA, CONEPIKaIINe MOHBI METAJIOB, KOTOPBIE TIPH TIPO-
HUKHOBEHHH BHYTPh KJIETKH WHTHOUPYIOT (DEpMEHTHI IbIXaTeNbHOW I M HApyIIAIT IPOIECCH
OKHCIIMTENBHOTO (POCHOpPUIMPOBaHMsS, B PE3ysbTare 4yero KieTka ruOHer. Kpome Toro, mpu ux BO3-
JIEHCTBUH BO3MOYKHO CBEPThIBaHHE OCIIKOB IUTOILIA3MEI [ 14-16].

Lens Hacrosmedt pabOThl — W3Y4WUTh BIUSHHE OHOLKMIOB HAa OCHOBE COIMOJHMMEPOB U MEIHOTO
KyIHopoca Ha pa3BUTHE KOPPO3HOHHO-OMMACHBIX MUKPOOPTaHU3MOB.

Martepuajabsl U MeTOAbl. bbUTH M3ydeHBl OaKTEpPHUIUIHBIE CBOMCTBA METHOT'O KYIIOpOCa M COTO-
mumepoB  N,N-gumeTmr- N, N-muammmamonus xiopuaa (IMJIAAX) ¢ N,N-muMeTumakpuiIaMuIoM
(IMAA) no oTHOIIEHUIO K THOHOBBIM Oaktepusim U CPB, a Takke reTepoTpodHBIM MUKPOOPTaHU3MaM.
Cononumepsl OBITM CHHTE3UPOBAHBI U TPEAOCTABIICHBI J.X.H., aCCOIMMPOBAHHBIM mpodeccopom AO
«Kazaxcrancko-bpuranckuii Texandeckuii yausepcuteT» K.JK. AGaueBbIM.

st xyneTuBupoBanus Oakrepuit Thiobacillusthioparus ucnons3oBanu cpeny beiiepunka, Thioba-
cillusthiooxidans — cpeny Bakcmana, Thiobacillusferrooxidans — cpeny 9K, Thiobacillusdenitrificans —
baancpyna. Cynedarpenyuupytomiue oaktepuu (CPB) BeipammBanu Ha cpene [loctrefita B [17]. Hus
W3YYEHUS BIWSHUS OWMOIMIOB HAa Pa3BUTHE ITHX OaKTepHid MX KyJIbTUBHPOBAIH Ha COOTBETCTBYIOIIMX
CENIEKTHBHBIX CpelaX, B KOTOpPble BHOCWIIMCH HCCIEAyeMble OMOLMABI B Pa3lWYHBIX KOHIEHTPALHAIX:
0,01-1,0%. 1x BnusHME OLEHUBAIOCH 110 HATMYHUIO WIH OTCYTCTBHIO POCTa MUKPOOPTaHU3MOB.

Biusiare GMONMIOB HA POCT TETEPOTPOMHBIX OAKTEPH, MUICITHATBLHBIX TPUOOB U JIPOXKKEH Tpo-
BEpSIIM METOAOM IU(QPYy3Un B arap W3 JYHOK Ha TBEPHABIX MUTATEIBHBIX cpelax (MUTATEIbHBIA arap,
KapTO(eTbHO-IeKCTPO3HBIHArap M TJIOK030-IenToHHbIHarap) npu KoHumeHTpammsax 0,01-1%. O6 ux
BO3JIEMCTBHY CYIMIIM TIO 30HAM TTO/IaBIIEHHS POCTa 3TUX MHUKPOOPTaHU3MOB.
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PesyabTathl U 00cy:kaeHHe. 3 MOBPEkKACHHBIX YYacTKOB )KeJe300€TOHHBIX KOHCTPYKIWH OBLTH
BBIJIEJICHBI THOHOBBIE W CyNb(haTpeayurpyIome 0akTepruH, a TakKe reTepoTPOQHBIE MUKPOOPTaHU3MBI.
bbuln u3ydeHbl OaKTEpUIUAHBIC CBOHCTBA MEAHOrO Kymopoca u comnoiumepoB N,N-mumetuii-N,N-
muaumnamonus xiopuna (AMJAAX) ¢ N,N-mumerunakpunamugom (JJMAA) mo OTHOIIEHHIO K
BEIJIEJICHHOI MHUKpoduiope. Vcronp30BaIich COMOIMMEPHI C pa3HBIM MOJIEHBIM COCTaBOM:

1) AMJAAX :JIMAA =95:5 (b1)

2) AIMAAAX :IMAA = 80:20 (b2)

3) AIMIAAX :JIMAA = 75:25 (B3).

Pe3ynbraTel mccneqoBaHus MOKa3any, 9To pa3Butue Oakrepuit Thiobacillusthiooxidans oTMedanoch
MIPU KOHIICHTPAIIUAX CHUHTETUYECKUX OWommmoB U mMemHoro kymopoca 0,01-0,5%, 6onee BbICOKass KOH-
uentpauus 1% uHruOupoBana poct 3Tux OaxTepuii (Tabmuna 1).

Tabnuna 1 — BausiHue nccnemgyeMslx 0nonuaoB Ha poct O6akrepuit 7. Thiooxidans

Konuenrpanusonounnos, %
buomung
0,01 0,05 0,1 0,5 1,0
b1 + + + -
B2 + + + + -
B3 + + + + —
CuSO4 + + + + -
Tlpumeuanue. «+» - OTMEUCH POCT, «-» - POCT OTCYTCTBYET.

Pazeutne Oaktepuit T. ferrooxidans oNaBISsUIOCHh YK€ MPH 00Jee HU3KUX KOHIICHTPAIIMSIX HCCIE-
nyeMbIx coequHennid. Tak, monx Bo3zaeiictBueM comonumepoB b1, B2 u B3 ux poct He HaOmonancs mpu
kourentpamuu 0,1% (tadnuna 2). [Ipu ucnons3zopanuu ouoruna b3 B konnentpaiuu 0,05% ormeuaincs
calbIi POCT ATUX OakTepuil. MeHee 3((eKTUBHBIM OKa3aJICS MEIHBIH KyNOpOC, KOTOPBIH MOMABIsIT UX
pocT npu KoHIeHTpauuu 1%.

Tabnuna 2 — BrustHue ucciieyeMbIx OHOIMIOB Ha poct Oaktepuit 1. Ferrooxidans

Konuenrpanusouounnos, %
Buomuyg
0,01 0,05 0,1 0,5 1,0
b1 + + — - —
B2 + + - - -
B3 + + _ _ _
CuSO, + + + + -
Tpumeuanue. «+» - OTMEUEH POCT, «+» - CIAOBII POCT, «-» - POCT OTCYTCTBYET.

Husa Gaxrepuit 7. thioparus u T. denitrificans WHTHOMPOBaHUE POCTa MPOMCXOIWIO TPU KOHIICH-
Tpanuu cuHTeTHYecKuX coeauaennit 0,5%. CuSO, momaBst pocT 3TUX OakTepuii mpy KOHIEeHTpanuu 1%
(Tabmuma 3, 4).

Tabmuna 3 — BnustHue nccnexyeMsix OHOIMIO0B Ha poct Oaktepuit 1. Thioparus

Konuenrpanusouounnos, %

Buonmza

0,01 0,05 0,1 0,5 1,0
b1 + + - -
B2 + + + _ _
B3 + + + - -
CuSO, + + + + -

Ilpumeuanue. «+» - OTMEUYEH POCT, «-» - POCT OTCYTCTBYET.
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Ta6nuua 4 — Biusinue uccnemyembix 6HonuaoB Ha poct 6akrepuit 1. Denitrificans

Konuenrpanusouounnos, %
Buonmza
0,01 0,05 0,1 0,5 1,0
b1 + + _ _
B2 + + + _ _
B3 + + + — _
CuSO,4 + + + + -

Tpumeuanue. «+» - OTMEUEH POCT, «-» - POCT OTCYTCTBYET.

CPb pearupoBanu Ha nobasinenue comnoiumepoB IMIAAX u JIMAA, HaunHas ¢ KOHIICHTPAIUU

0,1%. Mennblil Kynopoc HHIrHOMpOBaI pocT OakTepuit, HaunHas ¢ KoHueHTpauuu 0,5% (Tabauua 5).

Tabnuua 5 — BiustHue UcclieyeMbIx OHOIMIOB Ha POCT Cyb(aTpeNyIUpyOIUX OaKTepHii

Konuenrpanusonounnos, %
Buomuzg
0,01 0,05 0,1 0,5 1,0
b1 + + - - -
B2 + + - - -
B3 + + - - -
CuSO4 + + + - -

prueqanue. «t» - OTMEUYEH POCT, «-» - POCT OTCYTCTBYCT.

U3ydeHre BIUSHUS OHOIMIOB HA TeTepOTPOPHYIO MUKPOGIIOPY MOKA3aI0, YTO MPH KOHIICHTPAIMH
0,01-0,5% oHu He OKa3BIBAI WHTHOMPYIOMIETO BO3AEHCTBHA Ha OaKTEpHH M MHIENHaIbHBIE TPHOBL. X
JIEHCTBHE HA POCT MUKPOOPTaHU3MOB HAOI01a10Ch TP KOoHIeHTpatuu 1% (tadmuma 6, 7).

Tabmuma 6 — BiustHue nccieayeMbIx OHOUI0B Ha POCT TeTepOTPOPHBIX OaKTepHid

30HBI TOTABJICHUS pocTa nojg Z[eﬁCTBHCM 6I/IOIII/II(OB, MM

Kymerypa Bl B2 B3 CuSO,
A2-1 14,7+0,6 14,3+0,6 - 12,7+0,6
A2-2 14,306 14,7+0,6 - 14,306
A2-4 15,3+1,5 15,3+0,6 - 15,342,1
A2-6 14,0+1,0 15,71,2 - 16,0+1,0
A5-1 13,7+0,6 16,006 11,00 14,3+0,6
A5-2 16,045,2 17,00 11,00 73412
A5-3 13,7+0,6 17,00 11,3+0,6 15,3+0,6
r2-1 15,040 16,3+0,6 12,30,6 17,3+0,6
r2-2 14,7+0,6 16,7+0,6 13,3+1,5 18,0+1,0
r2-3 7,7+0,6 17,0£1,0 11,3+0,6 16,7+0,6
I2-6 14,7+0,6 15,7+0,6 - 16,0£1,0
r2-7 15,3+1,5 14,7+0,6 - 14,0+1,0
rs-1 13,7+0,6 15,7+0,6 11,00 17,7+0,6
rs5-2 13,7+0,6 14,3+0,6 - 13,31,2

Ilpumeuanue. Yposens 3Hauumoctu p<0,05.

W3 nanHBIX TaONHIBI BUAHO, YTO MOA BO3eiicTBreM Ononuaa b1 30HBI mogaBieHus: pocta OakTepuid
coctaBysu 7,7-16,0 MM. MeHee 4yBCTBUTEIHHON K TaHHOMY COCTUHEHUIO OblIa KyiabTypa I'2-3. bruormn
B2 rtaxke BO3ICHCTBOBaN Ha BCE HCCICMYEMBIC KYJIBTYypbl OaKTEpUil, 30HBI MPOCBETIICHUS MPU STOM
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cocraBmsuin  14,3-17,0 mMm. Menee 3(Q¢eKTUBHBIM cpenn CUHTeTHYecKuX OwmonmnoB Obut b3, mpwu
MCTIOJIB30BAHUH KOTOPOTO 30HBI TIOAABIIEHUS POCTa HAOMIOJAINCH TOJIBKO ¥ CEMHU KYJIBTYP M COCTaBIISUIN
11,0-13,3 mm.

Ha CuSO, pearupoBanu Bce uccnenyemblie 6akrepun. Camasi OopInasi 30Ha MPOCBETICHUS OTMEUeHa
y KyJIeTypbl [2-2, koTopas coctaBnsiia 18 Mmm. MeHee 4yBCTBUTENBHBIM K IEUCTBUIO MEIHOTO KyIOpoca
Onuta KymbTypa AS-2 (7,3 MMm).

[IpakTdecku Takoe ke BO3IEHCTBUE HCCIIEAYyeMbICOMOLIIBI OKa3bIBAIM HA MULETUATBHBIC TPUOBI.
W3 maHHBIX TaOMUIBI 7 BUAHO, YTO MOJX Bo3neHcTBHeM OmonuaoB b1 u b2 30HBI ogaBieHus pocra rpu-
6oB coctaBmsumn 14,3-18,3 mMm. Hambomnee 9yBCTBUTEIBHOW K MAaHHBIM COCTUHEHUSAM OBLIA KYJIbTypa
Penicilliumchrysogenum 17T'M. Poct 3Tol e KyIbTypsl TOAABISIT U O6uorua b3, Torma kak Ha apyrue
KyJIBTYPBl MULETUATBHBIX TPHOOB OH HE OKa3blBal YTHETAIOIIEro NCHCTBUS. YCTOMYMBON K BIUSHUIO
conouMepoB OblTa KyIbTypa Aspergillussp. 11T'M.

Tabmuua 7 — BiusiHne nccnenyeMbix OMOIMIOB HA POCT MULIENUATIBHBIX TPUOBI

30HBI MOIABJIECHHS POCTA MO ACHCTBUEM OHOLMIOB, MM
Kynbrypa
b1 B2 B3 CuSO4
1™ - - - 21,3+1,2
2I'M 14,3+0,6 15,7+2,1 - 22,7+0,6
&'M 15,0+0,1 15,3£2,5 - 15,0£1,7
10I'M 14,6+2,1 14,7+1,2 - 16,3%1,5
11I'M 14,3+0,6 16,1£1,5 - 14,5+0,6
14I'M 15,7+2,1 16,4+0,6 - 27,0+1,7
17T™™M 18,3+2,5 17,6+1,2 8,3%1,5 26,7+2,9
Ipumeuanue. Yposens 3Haunmocti p<0,05.

1% pacTBOp MeIHOTO KyHopoca MOJABISI POCT BCEX MCCIENLyeMBbIX MUKpOMUIETOB. CaMble 0OJIb-
1IMe 30HBI MIPOCBETIEHUSI OTMEUEHBI Y KyabTyp 14I'M u 17T'M, xotopsie cocTtaBmsiid 27 MM U 26,7 MM
COOTBETCTBCHHO. MeEHee YyBCTBUTEIBHBIMH K JEHCTBHIO MEIHOTO Kymnopoca ObLIM KyJnsTyphl 11T'M,
8I'M u 10I'M.

Jposxoku ObuH Oosiee 4yBCTBUTENBHBIME K ICHCTBHIO UCCIeAyeMbIX coeanHeHnid. Tak, ononuast b1
n b2 oxa3piBai Ha HHUX yTHETaromiee Bo3zeicTBrue yke mpu KonneHtpamuu 0,1% (tabmuma §8). C Bo3-
pacTaHneM KOHIIEHTpallU{ 30HBI MPOCBETJICHNUS Ha TBEPABIX MUTATENBHBIX Cpefax yBelInInBaIuCh. bosee
ycToiunBOi Obuta KynbTypa Exophialasp. 6gA.Comonuvep b3 He momaBmsi pa3BUTHE HCCIEAYEMBIX
JIPOMOKEBBIX KYJIBTYP.

Tabnuna 8 — BiustHue UcciieyeMbIx OHOIHMIOB Ha POCT JAPOXKIKEH

KouuenTparus, 30HBI TOJIABICHUS POCTA, MM
Buonmn o,
o 1gA S5gA 6gA
0,1 11,3+0,6 10,7+0,6 -
bl 0,5 15,3£1,5 15,7+1,2 11,7+1,5
1,0 16,0+0 16,0+1,0 13,3+0,6
0,1 13,340,6 11,7+0,6 10,7+1,2
b2 0,5 15,3+0,6 12,3+2,1 11,0£1,0
1,0 16,7+0,6 17,3+2,1 14,043,5
0,1 — - -
B3 0,5 - - -
1,0 - - -
0,1 - - -
CuSO4 0,5 8,3+1,2 10,7+2,5 -
1,0 31,7+1,5 23,0+2,6 19,7+1,5
Tpumeuanue. Yposens 3HaunMocti p<0,05.
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Menuslil Kynmopoc HauMHaJI OKa3bIBaTh BIUSHUE HA POCT Apoxoked 1gA u SgA mpH KOHIEHTpalUuu
0,5%. YBennuenne KOHIEHTpaAu a0 1% TpuBENO K 3HAYUTEIHPHOMY YBEIHUYEHHIO 30H MPOCBETIICHIS.
Bonee uyBcTBUTENBHBIM OKa3aycs mrtamM Erythrobasidiumcladesp. 1gA.

BuiBoabl. Takum 00pa3oM, MPOBEACHHEBIC MCCICIOBAHMS MMOKA3ajK, YTO HauMeHee d(PEKTUBHBIMU
OaKTepUITUIHBIME CBOWCTBAMHU MO OTHOIICHHIO K THOHOBBIM M CYJb(paTpeAylUpYIONIHM OaKTepHsIM
obmaman MemHbId Kymopoc. llpm ero moGaBiieHMM pOCT HCCIEMyEeMBIX OakTepuil MOJABISUICS TpPH
koHIeHTparmu 1%, u tonbko ans CPb pa3Butie He HaOmronanock mpu 0Oojiee HU3KOW KOHIICHTPAIUU
0,5%. bonee aktuBHOE AeiicTBUE NPOsBsLUU cononumepbl N,N-aumeTui- N,N-IuaiiniaMoHus XJI0puaa
(IMIAAX) n N,N-mumetunakpriaMuioM (JIMAA) ¢ pa3HBIM MOJIBHBIM COCTaBOM. VX BO3IEHCTBHE TIO
MHTHOUPOBAHUIO THOHOBBIX U CYJIb(haTPeIyIUPYIONUX OaKTepUi MPOUCXOIUIIO0 TIPpU KOHIeHTpanusx 0,1-
0,5%. CambIMU 4yBCTBUTEIBHBIMU K MX BO3zeHcTBUIO ObLH T. ferrooxidans n CPB.

Ha rereporpodHbie 6akTepun W MUIICTHAIBHBIE TPUOBI HCCICAyEeMbIe COSTUHEHHUS OKa3bIBaIN Oak-
TePUIIUAHOE JEHCTBUE TONBKO TpH KoHIeHTpanuu 1%. buoruast b1 u b2 obmaganu mpumepHO onu-
HAKOBOW aKTHBHOCTBIO, TOTJIa KaK coroyimMep b3 momaBisin pocT TONBKO 7 OaKTEPUANBHBIX KYJIBTYp H
1 rpubHO# KynbTyphl.PazButne npoxokeit comomumepsl bl m B2 wHrHOMpoBany, HaunWHas ¢ KOHIICH-
tpammu 0,1%. buonma b3 He oka3bIBail MOAABISAIONIETO BO3AECHCTBUS Ha BCE APOXKH. METHBINH KyIIOpoc
Obu1 Gostee (h(EeKTHBEH MO OTHOMICHUIO K MUKPOMHIIETAM W JAPOXOKaM, NPU 3TOMUHTHOMPOBAaHHE UX
pOCTaPOUCXOANIO IpU KOHIEHTpanuax 1% u 0,5% cooTBETCTBEHHO.

HcTouyHuK (pMHAHCHPOBAHHUS HCCIeA0BAHNA. MUHHACTEPCTBO 00pa3oBaHMsI M Hayku PecmyOmmkn
Kazaxcran
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KP BfM FK «MukpoOunosorus oHe BUPYCOJIOTHS HHCTUTYTE, Anmatsl, Kasakcran

KOPPO3UAJBIK-KAYIIITI MUKPO®JIOPAHBIH
OCIII-OHYI MEH JAMYBIHA BUOIIMATEPAIH OCEPI

Annortauus. Kazipri Tanna FumapaTrap MeH KYpbUIbICTapabl KOPIIAFaH OPTAHBIH arpecCHBTI XUMUSIIBIK JKOHE
OHMONIOTHSIIBIK OCEpiHEH KOpFay Mocelleci oTe ©3eKTi 0oibim Kemeni. MUKpOOHOIOTHSIIBIK KOPPO3us TeMipOeToH
KOHCTPYKUMSUTAPBIHBIH CEHIMAUTITI MEH y3aK MEp3iMALIITiHe BIKMAT eTeTiH MaHbI3ABl (pakTop OOINBIT TaOBLIaIBL.
OchbiraH 0ailIaHBICThI, KYPBUIBICTAP KOHCTPYKLUACH MEH FUMapaTTapAbl arpecCHBTI OMOIIOTHSIIBIK SCEPIICH KOpFay
Moceleci eTe ©3eKTi. 3epTTeyniH MaKcaThl KOPPO3HSIIBIK-KAYIlTI MUKPOOPTaHU3MACPIIH AaMyblHa COMOJIMMEpIIEp
MEH MEBIC CyIb(paTTapbIHBIH HETi3iHIeri OHOUATePIiH dcepiH 3epTTey O0NbIn Tabbansl. MEIC Cymb(haThl THOHIIBI
koHe cynbdaTtpenyimpieymi Oakrepmsnapasl (CPB) azaiiTyra Kapchl €H a3 THIMII MHTHOUTOPINBIK OpEKETKE He
eKeHJIT1 aHBbIKTanAbl. 1% KOHIEHTpalMs KOCBUIFaH Ke3Je 3epTTEIreH OakTepHsuIapIblH ecyi Oasymampl. OpTypii
MOJISIPIBIK, KypaMIbl COMOJHMMEpIep aHarypibiM OenceHnimik kepcerti. OmapaprH CPB jkoHe THOHIOBI OakTepwHsi-
napael 6astynarty ocepi 0,1-0,5% xoHIEHTpamsacsiHAa OpbIH anjael. OnxapaslH acepiHe eH cesimran 1. ferrooxidans
s)koHe CPB 6onnbl. ['erepoTpodThl OakTeprsuIap MEH JKIMIITYMaKThl CaHBIPAyKYJIaKTapAa ChIHAIFaH KOCBUTBICTap TEK
1% xoHIeHTpanuaga OaKTEPUITUATIK dcepre ue 00napl. MBIC Cynb(aThl MUKPOMHUIIETTEP MEH aIllBITKBUIAPFa KaThIC-
THI THIM/II OOJIFaHBIMEH, OJapAbIH ocYiHiH Oasynaysl TriciHie 1% xone 0,5% KOHICHTpalus Ke3iHae OalKaIbL.

Tyiiin ce3gep: OMOKOPPO3MS, KOPPOIUSIIBIK-KAYINTI MUKPOOPTAaHU3M/IEP, THOHIIHI JKOHE CYIb(paTperynnupiey-
i GakTepusuIap, TeTepoTpo(TH MUKPOOPTaHU3MAED, OMOIIATED.
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APPROBATION OF ACCELERATED BIOTECHNOLOGICAL
PRODUCTION OF ELITE SEED POTATOES FOR ENSURING
SEED INDUSTRY IN THE REPUBLIC OF KAZAKHSTAN

Abstract. Production of healthy seed mini-tubers is the basis for obtaining high-quality potato seed material.
The technology of pilot production of elite seed potatoes on a small scale has been developed and tested (appro-
bated) in order to accelerate the production of domestic potato seed material. The prospects of this technology
application are shown with use/availability of modern greenhouse complexes at the first stages of the technological
process of “super-superelite” category of minituber material production. Virus free plants-regenerants of domestic
high-yielding “Aksor” cultivar were obtained from a small number of tubers and propagated with the use of micro-
graftage method. Minitubers for the production of super-superelite seed material were obtained from the regenerant
plants under conditions of closed (isolated) soil/ground in the first year. In the second year of the project superelite
potato seeds were obtained from super-superelite minituber material under field conditions and were transferred to
the elite seed-growing farms for further production of seeds of “elite” category in the third year of the project
implementation.

Features of this technology consist in a continuous process of obtaining healthy test-tube plants (in vitro) and
minitubers within 3 years. Conducting regular excavation of tuber material during the cultivation of plants in the
greenhouse leads to an increase in the amount of minitubers harvest from one generation, as well as to cyclical pro-
duction of super-superelite material 2 times a year. Results are the following: reduction of the period of elite seeds
production to 3 years, a low demand for production areas, a slowdown in the norms of seed material consumption
and a high coefficient of its reproduction.

Key words: potato, in vitro cultures, virus free plants-regenerants, microclonal propagation, potato original
seeds, minitubers, potato elite seed material.
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H. I1. ManaxoBa, JI. JI. 'anueBa, A. Xaceiin, A. A. Kaauena, }0. A. Ckuoa

PI'TI «HCTHTYT MOJNIEKYIISIpHOI Onosorun u onoxumun uM. M. A. Alitxoxxuna» KH MOH PK,
Anmartsl, Kazaxcran

AITPOBAIIUA YCKOPEHHOTI'O BUOTEXHOJIOTHYECKOI'O
IMPON3BOACTBA 3JIMTHOI'O CEMEHHOI'O KAPTO®EJIA
JJI1 OBECIIEYEHUA CEMEHOBOIACTBA
B PECITYBJIMKE KA3AXCTAH

AHHoTanus. [Ipon3BOACTBO 03MOPOBICHHBIX CEMEHHBIX MUHH-KIyOHEH SBISETCS OCHOBOW U HOJyYEHUS
BBICOKOKQUECTBEHHOTO CEMEHHOTO MaTepuana Kaprodemns. [ yCKOPEHHOTo MOJyYeHHUs] OT€UYECTBEHHOTO CEMEH-
HOTO Marepuana Kaprodens pa3paboTaHa W anpoOMpOBaHA TEXHOJOTHS MHHIOTHOTO MPOM3BOJCTBA 3IUTHOTO
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CEMEHHOTo KapTodensi B MaJbIX MPOMBIIIICHHBIX MaciiTadax. [Toka3aHa MepCHEKTHBHOCTh €€ MPUMEHEHHUS ITpH
HaJIMYUHM COBPEMEHHBIX TEIUIMYHBIX KOMIUIEKCOB Ha IEPBBIX JTalax TEXHOJOTMYECKOTO Ipoliecca MOTydeHHs
MHHHUKITyOHEBOTO MaTepHaja KaTerophH «CynepcynepannTa». 113 Hebonpmioro yncia KiryOHeH OoTydeHbl U pa3MHO-
AKEHBl METOJOM MHKPOYEPEHKOBAHUsS OE3BUPYCHBIE PACTEHHUSI-PETEHEPAHTHI OTEUECTBEHHOIO BBICOKOYPOXKAIHOTO
copra Kaprodens «Akcop». 13 pacTeHHil-pereHepaHTOB B YCIOBHUSX 3aKPBITOIO PYHTa B IEPBBIH T'OA IMOTyYEHBI
MHUHUKITYOHH Ul MPOM3BOJCTBA CYNEP-CYNEPIIUTHOIO CEMEHHOTr0 Marepuana. M3 kiryOHeBoro marepuana cymnep-
CYIEPAJIMTHI HA BTOPOI1 TOJI B TIOJIEBBIX YCIIOBUSX HOJIyYEHBI CYNEPATUTHBIE CEMEHA KapToQels U NepeiaHbl B AJIUT-
CeMX03 [yl MPOU3BOACTBA CEMSH KaTeropus «3IUTa» YK€ Ha TPETUH IO/l BBINOJHEHUS IPOEKTa.

OCOOEHHOCTH JaHHOI TEXHOJIOTHHM 3aKJIFOYalOTCsl B HENPEPHIBHOM IPOLECCE MONYUSHHUS O3J0POBICHHBIX
NpOoOMPOYHBIX pacTeHul (in vitro) u MUHUKITyOHEeH B TedueHue 3-x JieT. [IpoBeneHne perymnspHOi BBIEMKH KIIyOHe-
BOTO MarepHaja BO BpeMs KyJIbTHBHUPOBAaHMS PACTEHUI B TEIUIMIE NPHBOIUT K YBEJIMUCHHIO KOJIMYECTBA ypoxKas
MHUHUKIYOHEH C OHOTO ITOKOJICHUS, a TAKXKe HUKINYHOMY IOJIyYEHHUIO CyIep-CyNepaIMTHOTO MaTeprana 2 pasa B
ron. Pesynmbraramu SIBISIIOTCSL COKpAILICHNE CPOKOB IPOM3BOICTBA AIUTHBIX CEMSH 10 3 JIeT, HU3Kas MOTPEOHOCTH B
MIPOM3BOJICTBEHHBIX IUIOMIAJSX, CHIDKCHHE HOPM pacxofia CEMEHHOTO MaTepHaia W BBICOKMHA KO3(GQHIMEHT ero
Pa3MHOXKEHHS.

KaroueBble cioBa: kapTodenb, KyIbTypsl in vitro, 0e3BUPYCHBIE PACTEHHS — PETr€HEPAHTHI, MUKPOKJIOHAJIbHOE
Pa3MHOKEHHUE, OpUTHHAIIbHBIC CeMeHa KapTo(ensi, MUHUKITYOHHU, SIUTHBIH CEMEHHOH MaTepuai KapTogers.

Kaprodenp siBnsiercss BakHEHIIEH NPOIXOBOIBCTBEHHOW, TEXHHYECKOM M KOPMOBOW KyJBTYPOH.
Takoke, SIBISSICH CAMBIM Ba)KHBIM M 3HAYMMBIM B MUpE PACTHUTEIBHBIM MCTOYHUKOM IHIICBOI 3HEPTHH,
BUTAMHMHOB, MHHEPAIbHBIX BEIIECTB M AHTHOKCHIAHTOB CpEON HE3JIAKOBBIX DPACTCHHUH, KapTodenb
npeAcTaBisieT co00M yHMKANbHBIA NPOAYKT AJs 310poBoro nuranus. KinyOGHu kaprodens comepikar B
cpenneM 76—78 % Bombl, 17-19 % kpaxmana, 1-2 % OenkoB, npumepHo | % MUHEpalbHBIX BELIECTB U
ButamuHsbl [1]. B Kazaxcrane nmpropuTeTHBIM HampaBiICHUEM €r0 NMPUMEHEHHS CIYXHUT HPOU3BOACTBO
KapTodens mus oOecreueHrs TPOJAOBOJILCTBEHHON O€301TaCHOCTH HBIHEITHETO M OYIyIIUX ITOKOJICHUI
CTpaHbl. 3a MOCIEIHNE HECKOIBKO JIET MPOU3BOJCTBO KapTodens B CTpaHe MO PEHTa0eIbHOCTH SIBISETCS
OJHMM M3 HauboJee MepCHeKTUBHBIX OTpaciell cenbekoro xo3siictra (ot 50% o 300%) [2].

OnHako BONpOC NMPOU3BOACTBA BEICOKOKaYECTBEHHOTO CEMEHHOT0 Marepualla Ha CeTOOHALIHUN eHb
OCTaeTcs OHUM U3 HanboJiee OCTPBIX B 3TOM OTpaciu Mo psay npuduH. CeMEHOBOIUECKHE X031UCTBA 10
MPOM3BOACTBY OPUTHMHAJIBHOTO W BIUTHOTO CEMEHHOTO Marepuania KapTodesss MMEIOTCs He BO BCeX
peruoHax pecmyOiIMKM M HE TOKDBIBAIOT BCEX MOTPEOHOCTEH KapTogeneBBIPALIMBAIOIINX XO3SICTB
BBICOKOKa4E€CTBEHHBIMU CEMEHAMHU MECTHBIX COPTOB, TaK Kak OOJIbIlIas 4acTh TEPPUTOPUH HallleH CTPaHbI
HE MPUTOTHA JJISl BO3MENbIBaHUS KapTodesst BBUAY CIOKHBIX MPUPOTHO-KIMMATHIECKUX yciaoBuii [3]. B
HacTosllee BpeMsl Ha TeppuTopun Kaszaxcrana mox BbIpamyBaHHeM KapTtodens 3aHsaTo Ooiee yem 190
TBIC.TA 3€MEJIbHBIX PECYPCOB ¥ OCHOBHBIMU PETHMOHAMH, B KOTOPBIX OTMEUYEH HauOOIbLINNA BaJIOBBIN COOp
kaprodens sBisitoTcst AnmaruHckas, FOskHo-Kazaxcranckas, [aBmomapckas, YKamOwiickas u Ceepo-
Kazaxcranckas obnactu [4]. Ilpu exxeromHOM COOCTBEHHOM MTPOM3BOACTBE KapTodes, OpueHTHPOBAHHOM
TOJIBKO Ha BHYTPEHHUH PBIHOK, HYXIbl IOTpeOHTENel mokpriBatoTcs Becero Ha 50 - 60%, a ocranbpHOM
00beM pBhIHKA 3aHUMAET MPUBO3HON KapTodesb caMoro pa3Horo kadectsa u3 Poccun, Kupruzum, Kuras u
ITakucrana [5,6]. HexBaTka kadeCTBEHHOTO MCXOJHOTO MOCAJ0YHOIO Marepraja OTeYEeCTBEHHBIX COPTOB
KapTo(ens B CTpaHEe BBI3bIBACT HEOOXOMMMOCTH BBO3a CEMSH KapTodesst COPTOB 3apyOeKHOM CEeNeKIHH,
KOTOpbIE HE aJalTUPOBaHbl K MECTHBIM NPHPOIHO - KIMMAaTHUYECKUM YCJIOBHUSIM, TEPSIOT CBOM KauecT-
BEHHBIE XapaKTEPUCTHUKH, CTAHOBATCS BOCIPHUMMYHUBBIMU K OOJIE3HAM, BCIEACTBHE YEro CHHKAETCA
YpOXalHOCTh M JallbHEHIIee BOCIIPOM3BOACTBO CTAHOBUTCS HeLlenecooOpasHbIM. [7].

Taxum oOpazoM, I TOBBIIICHUS 3(PHEKTHBHOCTH KapTodelreBOACTBA B peciyOiImke HeoOXoamma
OpraHu3anys BBHICOKOTEXHOJIOTHYHOW W PEeHTa0ENbHOW CHCTEMBl OE3BHPYCHOTO CEMEHOBOJICTBA Kap-
Todes.

CymiecTByromasi cxemMa MPOU3BOACTBA CEMEHHOTO KapTOodensi KaTeropuil «CymepaiuTa) U «IJIUTay
TPaJUIHUOHHBIM cIIOCOOOM TpeOyeT oT 4 1o 6 JeT, mpH 3TOM BhIPAIIMBAECMBIH B IIOJIEBBIX YCIOBHUSIX
CEeMEHHOW KapTo(denb MOoABEpPraeTcs BHICOKOMY PHUCKY 3apaKCHHS BUPYCHBIMH H OaKTepHaJbHBIMU
0o0JIe3HsAMH, YTO B 3HAYUTENILHONH Mepe CHHXKAET €ro KauyeCTBO M CPOKH MCIOJIb30BaHMS B JaTbHEHIINX
PENPORYKIIHSIX.

[Ipu ncnonb30BaHUK HOBOM CXEMBI YCKOPEHHOTO MOJTYYEHHS O3I0POBJIEHHOTO CEMEHHOTO 3JIUTHOTO
Marepuana Ha OMOTEXHOJOTMYECKOW OCHOBE 3HAYUTENBHO COKpAIIAeTCsl PUCK 3apakKeHUs MUHHKITYO-
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HEBOTO MaTepHuala 3a CUeT ero KYJIGTUBHPOBAHHS B TEITUTHYHOM KOMILIEKCE, a TAKKe COKPAIAIOTCS CPOKH
MIPOU3BOJICTBA IIUTHOTO CEMEHHOTO MaTepraia KapTodens Ha OAUH TOI.

B naGoparopun OMOWH)XEHEpUM pacTeHWI pa3paboTaHa cxeMa yCKOPEHHOTO MOJYYECHHUS! 0310pOB-
JICHHOTO CEMEHHOTO AJIUTHOTO MaTepraa, OCHOBaHHAs HA TOM, YTO B IEPBBIH roJ 13 HEOOBIIOr0 YHCIa
KITyOHEl METO0M MUKPOUYEPEHKOBAHUS MOMYUYalOT U Pa3MHOXKAIOT O€3BUPYCHBIE PaCTEHHUS-PETCHEPAHTHI
OTEYECTBEHHOTO BBICOKOYpPOKafHOTO copTa KapTodenss U MHHUKITYOHH — Ha BTOPOIl TOJ B yCIOBHSX
3aKpBITOTO U OTKPBITOTO TPYHTA MOMYYar0T MUHHUKITYOHH, CyTep-CYNEpIIMTHBIA U CyTIepIUTHBIN CeMeH-
HOW MaTepuan — Ha TPETHU roJ] U3 KIIyOHEBOTo MaTepHasa CyNepIIUTHl B TIOJEBBIX YCIOBUAX MTONTYYar0T
JNATHBIE CeMeHa KapTodens, KOTOphle IepeNaloT B DJIUTCEMX03 s AalbHEeHIIero mpou3BOACTBA
CEeMEHHOT0 KapToders.

[MunoTHOE OGHOTEXHOIOTHYECKOE IMPOU3BOJACTBO OE3BHPYCHOW JIUTHOM CEMEHHOW MPOAYKIUH
KapTodensi 0TEYeCTBEHHBIX COPTOB Ha 0a3e, pa3paboTaHHOW B Ja0OpPaTOpPUH TEXHOJOTHH KYJIHTHBHPO-
BaHWsI, MO3BOJIIJIO ONBITHBIM ITyTEM TPOU3BECTH OLEHKY PEHTA0EIbHOCTH JaHHOW TEXHOJIOTHH, BBISIBUTH
cnabble W CUJIbHBIE CTOPOHBI JAHHOW CXEMBI CEMEHHOTO MPOU3BOJICTBA, A TAK)KE OLEHHUTH MEPCHEKTHB-
HOCTB TaKOTO MOAX0/[a sl pelIeHus MpobaeMbl o0ecrieueHns KapTodeneBhIpauBaonmx GepMepcKux 1
KPECTHSIHCKHIX XO3AHUCTB JTUTHBIM CEMEHHBIM MaTepHAIOM OTEUYECTBEHHBIX COPTOB KapToders.

KioHoBEII 0TOOp MCXOIHOTO KIIyOHEBOrO Marepuana KapTodess, BBITOHKY MEPHCTEMHOTO MaTe-
puala ¥ Moy4eHre 03I0POBICHHBIX TPOOUPOYHBIX PACTEHUH B YCIOBHSAX iM Vitro TIPOBOIWINA Ha KAXKIOM
TTOBTOPSIFOIIEMCS ITMKJIE B TEUEHUE KaXKIOTO TO/a.

B kauecTBe HMCXOQHOTO KIyOHEBOro MaTepuayia Kaptodens BbiOpaH KapTodenab OTeUeCTBEHHOIO
copta «Axcop», ypoxast 2015 ., mOoJTy4eHHOT0 OT OpUrHHaTOopa copTa Kasaxckoro MHCTHTYyTa KapTode-
JIEBOJICTBA W OBoOIIEBOJCTBa. Kaprodenb copra «AKCOp» - OTHOCHUTENBHO XapOCTOMKWUN W 3acyXo-
YCTOMYMBBIN, CPEAHECIIENbIN, CpelHeypOoKaiHbId. [IpON3BOACTBEHHBIN MOTEHIMAN YPOKAWHOCTH HAXO-
mutes B mpenenax 55 1/ra. Comepikanue kpaxmana 18 %. OTHOCUTENBHO YCTOMYMB K 3a00JICBaHUSM,
YHUBEPCAIBHOI'O Ha3HaueHus [8].

[lepBuuHBIE TPOOMPOYHBIE PACTEHHUS-PETEHEPAHTHI IMONyYald METOJOM BBIWICHEHHUS alMKaTbHBIX
MEpPUCTEM U3 3/I0POBBIX, CTEPHIN30BAHHBIX KIyOHEH Kaprodenss B coderaHHHM ¢ TepMmoTepamueit [9].
ArmnnkanbHBIE MEPHUCTEMBI TTOMEIAIM Ha YHHUBepcalbHYyI0 cpeny Mypacure u Ckyra (MC) u KyJIbTHBH-
POBAJIH B TIOMEIICHUH ¢ KOHTPOJIHUPYEMBIM CBETOBBIM M TeMITepaTypHbEIM pexxumoM [10,11] (pucynoxk 1).

i

Pucynok 1 — ITony4yeHue npoGHPOYHBIX PACTCHUI M3 alIMKAIBHOW MEPUCTEMbI KapToders

MUKpPOKIIOHAJIbHOE Pa3sMHOXKEHHE IEPBUYHBIX NPOOMPOUYHBIX pacTeHHH KapToQemns NPOBOAWIH
CTaHJIapPTHBIM CITIOCOOOM MUKpoUYepeHKoBaHus [12].

[IpobupouHble pacTeHUsA-pereHepanTsl KapToQessl NMPOoBepsad Ha MHQUIMPOBAHHOCTH BHUPYCaMHU
PVY, PVM, PRVL ¢ nomoripi JUarHOCTUYECKHUX HAOOPOB JJIs ONPEICIICHUS BHUPYCOB KapTOQes.
Onenky pesynbratoB MDA ocymectsisiii Ha ¢poToMeTpe npu JnuHe BoaHbl 450 HM. B pesynbrare Tec-
TUPOBaHUsI OOHAPYKEHO OTCYyTCTBHE BUpYCHON mH(eknwu B 19 u3 21 maprtuii (o 15 o6pa3mos) npodu-
poUHBIX pacteHnd kaprodens. [lapTuu TOpaKeHHBIX pACTEHUIA, IMOKa3aBiIMe Hanumyne M Bupyca
KapToQesl, yHHITOKEHBI.
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310pOBBIE PACTEHUSI THPAKUPOBATHN [UIS MIEPEBOJA B YCJIOBHS ex Vitro W MOJy4YeHUs MUHHUKIYOHEH
kapToderns B 3akpbITOM rpyHTe. Ha mepBom atame momydeHo 350 mepBHYHBIX MPOOHMPOYHBIX PACTEHUS
kaprodens copra «Axcop» u3 19 nuHmil. Ha BTOpoH W TpeTuil Tox B YCIOBUSX i1 Vitro TOIY4EHO
252 mepBUYHBIX MPOOUPOYHBIX pacTeHus 3 21 nmuauu u 8§00 MEpBHYHBIX MPOOHPOYHBIX pacTEHHUH, U3
7 TMHUHA KapTodens copTa «AKCOP» COOTBETCTBEHHO.

Ha nepBoM »Tame yKOpeHeHHs M aJalTalid K E€CTECTBEHHOMY CBETOBOMY M TEMIIEPATYpPHOMY
PEKUMY, PacTCHUs-pEreHepaHTbl KapToQelsl MepecakuBald B MHAWBUAYalbHBIE TUIACTHKOBBIC CTaKaH-
YHKH C aBTOKJIaBUPOBAaHHOM MOYBEHHON cMechio (TOpd - 3eMiisl - mecok B cooTHommenuu 1:1:0,1). Pacre-
HUsL OTMBIBAJIM NHTaTeNbHOH MS cpenoii, mepecakuBajiy B acEeNTHUYECKYIO II0YBY M IOMELIAIH B
CBETOKYJIBTYPAJIbHYIO KIMMaTHYECKYI0 KOMHATy ¢ 18-TH 4acOBBIM CBETOBBIM JHEM, BIaXHOCTBIO 70%,
ocserenneM 3000-5000 moke 1 Temmepatypoii: aues. + 25°C / Houn. + 22°C. TIonHB OCYIMIECTBISITH T10
Mepe IOACHIXaHWA I'pPyHTa MOAM(UIIMPOBAHHBIM IMTATEIbHBIM pacTBOpoM KHomma anst HOpManbHOTO
pocTa ¥ pa3BUTHUS PACTEHU.

Bropo#t amanTannoHHBIN 3Tan KyJIbTHBUPOBAHUS MPOBOAWIM 4Yepe3 3 HENEeNU IO0CIE BBICAIKU
NpOoOUPOYHBIX PACTEHUH B I'PYHT. BIakHOCTH BO3AyXa B KIMMAaTHYECKOW KOMHATE CHIKAIH 10 56%,
TEMIIEPATypHBI PEXHUM OCTAaBAJCS IPEKHUM, IOJMUB PACTEHUHM OCYLIECTBIISIIM ABAXIbl B HEAEINIO.
[TporeHT BBDKUBIIMX PACTEHHH KapTodelss Ha JaHHOM 3Tarne cocTaBmil 92% OT KOJIMYECTBA PACTCHHMIA,
NPOIIEANINX TEPBBI 3Tam afanTaudud. AJanTUPOBaHHBIE NPOOHPOUYHBIC pacTeHHs KapTodens copra
«AKcop» IepeAaHsl B IUTHO-CEMEHOBOJUECKOE KPECTBHSIHCKOE XO3SHMCTBO «OpKeH» ISl MOIy4YeHUs
OpPUTHHAJBHBIX CEMSH.

Honyuenue munuxnybHeu (opueunanrbHvlx cemsan) kapmoghens. B TepBbll ron u3 MPOOMPOYHBIX
pacTeHHH B 3IUTHO-CEMEHOBOIYECKOM KpPECThSIHCKOM X03sicTBe «OpKEeH» B XOIE€ BBIPAIMBAHUS B
3aKpBITOM TPYHTE TOJY4YeH yposkall MUHUKITyOHEBOTO Marepuana kaprodens copra «AKCoOp» B KOJIH-
yecTBe B KojmuecTBe 5 400 mT., yTto coctaBuiao 270 Kr.

Ha Bropoit rog u3 2500 0310pOBICHHBIX NPOOMPOYHBIX PACTEHHH B TEIJIMYHOM KOMIUIEKCE K/X
«OpkeH» B 3UMHUI [IEpUOA HONy4YeH ypoxail MUHUKIyOHEBOro Marepuana Kaprodess copra « AKCop» B
konmuectse 2000 T

[t HenmpephIBHOTO LMKJIA MONYyYeHHsI MUHUKITYOHEH Bce alanTHpOBaHHBIE TPOOMPOYHBIC PAaCTECHUS
KapTo(ens B BECEHHUI MepUoJ] CIEAYIOIIETro ro/la BHICAKUBAIN B OTKPBITHII IPYHT.

Takum oOpa3zom, Ha BTOpPOU roj peanu3aly Ipoekra, n3 HoBoM maptuu 5000 03MOPOBICHHBIX
NpOOMPOYHBIX pacTeHWH B YCIOBUAX TEIUIMIBI M TOJIs ModydeHo 90 Kr MUHUKIyOHEBOTO Marepuala
Kaproens, Ha TPeTHH Tof - 52 KT MUHUKITyOHeH (pUCYHOK 2).

Pucynok 2 — Ypoxkail MUHHKITyOHEH copTa « AKCOp»

IIpouszeo0cmeo cynep-cynepanumno20 cemMeHH020 MAmepudnNd U3 OPUSUHAIbHLIX CeMAH 8 YCIOGUAX
menauysl. B TIepBBIA Tom peamm3anuu TpoekTa n3 2500 03M0pOBIECHHBIX MPOOHPOYHBIX PACTCHUN B
MOJIEBBIX YCIOBUAX K/X «OpKeH» MoydeH MUHHKITYOHEBBIH MaTepran KapToQelsi, KOTOPBIH HaXoAuics
Ha XpaHEHWHU C OKTSAOps 1Mo nexabpb. 3a BpeMs XpaHEHUS MUHUKIyOHEBOro MaTepHaja 3a CUET eCTeCT-
BeHHOW yOpuTH 13 5400 ImT. MUHUKIYOHEH KH3HECTIOCOOHOCTh cOXpaHmiIu okono 3500 MuHHKITYOHEH
KapToders.
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B sHBape BTOpOoro roga MUHHKIYOHEBBI CEMEHHOM Marepuan Kaprodens ObIT MOMEIIeH Ha
npoparuBanue npu temmeparype +18° +20°C B Tedenue 14 e M BBICAKEH B TEINTHIHOM KOMILICKCE
anmuTceMxo3a «OpkeH» A TONyYeHHs CYNEpCyNepaTUTHOIO CEMEHHOTO Marepuana kaprodens copra
«Akcop». B Xome KynbTHBHpOBaHMS PAaCTCHHWH B TEIUIMIE B 3MMHHUHA MEPUOA MPOBENEHBI BCE HEOOXO-
JUMBbIE arpOTEeXHUYECKHE MEPOIPUATHS, COOpaH ypokail CynepcynepanuTHOro KapTodens B KOJIHUECTBE
150 Kr 1 moMeleH Ha KpaTKOCPOYHOE XpaHEHHUe JJIs JajdbHenIleld BbICaIKU B BECEHHUMN TIEPHUO/I.

IIpouzeo0cmeo «cynepcynepanumHnozoy ceMeHHo20 MAmepuana u3 OPUSUHANbHbIX CEMAH 6 YCI0BUAX
nojs Ha emopoti u mpemutl 200. Ha BTOpo# ToJ peann3anuy mpoeKTa B OTKPHITHII TpYHT Bhicagumm 2000
MUHUKITYOHEH KapTodens copTa « AKCop», TIOJyYeHHBIX B TEIUIMIIC B 3UMHUN neproa. Ha Tperunit ron B
MoJIeBbIe yCIOBHs Bhicaawin 81 Kr MUHHKIYOHel kaprodens. B xoie KylIbTUBHpPOBaHUS pacTEHH B
MOJIEBBIX YCJOBUSX MPOBOJMIN BCE HEOOXOIUMBIE arpOTEXHUYECKHE MEPOMNpPHUATHS MO YXOAy 3a pac-
TEHUAMHU. YPOxKall CEMEHHOI0 KapTodessi KaTeropuu «CylnepcylepanTay coOupand Bo BTOPOHl nekazne
OKTSIOpS BTOPOTO M TpeThero roja (pucyHok 3). OCeHbI0 BTOPOTO rojia pealu3alui MPoeKTa MOoIydIeHO
480 xr cymepcymepanUTHOro MaTepuaia Kaprodens, uTo cocTaBiseT npumepHo 80% OT HCXOIHO
oxxuznaemMoro ypoxas. CeMeHHOW KapTodenb KaTeropuu CyINEepCyIlepasiuTa MOMELIaad Ha XpaHEeHHEe U
HOCIIEAYIOUIYIO BBICAJIKy BECHOH.

Ocenblo TpeThero roga codpano 1000 kr kapTodest KaTeTOPUN «CYNepCyNepaINIUTay, YTO COCTABISET
npumepHo 100% oT ucxomHo oxkumaeMmoro ypoxas. CeMeHHOHM KapTo(enb KaTeropuu «cymnepcynep-
3MIUTa» MOMEIIEH B K/X «OpkeH» Ha XpaHEHHE U aHAJIN3 KaueCTBa MOIy4EHHOI'O CEMEHHOTO KapToders.

Pucynok 3 — CeMeHHOM KapToQenb KaTeTOPUHN «CYTIEPCYTIEPITUTA» copTa «AKCOp»

[MonyyeHne ceMEHHOro MaTepHajia KaTerOpHH «CYIEpIJHTay» B TIOJNEBHIX YCIOBHSX H Tepeaada
ANIUTCEMX03aM AJIMaTHHCKOM 00J1aCTH JUIs MPOU3BOACTBA SIUTHBIX CEMSH M OLIGHKH €T0 KauecTBa

Ha Bropoit rom ¢ yderoM HEONAarompUATHBIX BECCHHHX ITOTOMHBIX YCJIOBUH B OTKPBITHIH TPYHT
Beicaguiy 150 KT ceMEHHOTO Marepuaia KaTeTOpUH «CyIepcylepanTay copra «Akcop». Ha Tperwnii ron
B TOJICBBIX YCIOBHSX BbICATMIM 432 KI CEMEHHOTO Marepualla «CyHepCcylepiinuTa» copTa «AKcop»,
yposkast IpeAbIAyIIero To/a.

Coop ypokas kaptoderas MPOBOAMIA BO BTOPOW NeKame OKTIOpS BTOPOTO Troma W B 3—4 mekame
OKTSIOpst TPETHEro rojia (PUCYHOK 4).

Ha Bropoii rog momydueH ypoxkaid — 315 Kr kaprodens Kareropud CymepaiuTa copTa «AKCop» U
MOMEIIeH Ha XpaHEHHE B JIUTHO-CEMEHOBOMYECKOE KpecThIHCKoe X03sicTBO «OpkeH. Ha Tperuii rox
ypoxkaii kaprodeins KaTeropuu «cymepaauta» coctaBui nopsaka 4 000kr. CeMeHHOW MaTepuan Kare-
TOpUU «CYNEp3JIUTay IepeJaH COOCTBEHHUKY O3IMTHO-CEMEHOBOIUECKOTO KPECTBSIHCKOTO XO3AHCTBa
«Opkeny» I JalbHEHIIero Mpou3BOACTBA MITUTHBIX CEMSTH M OI[EHKH €T0 KauecTBa.

Honyuenue snumnozo cemennozo mamepuana. C ydeToM HETaTUBHBIX BECEHHHUX ITOTOJHBIX YCIIOBHI
CEMEHHOW Marepuan KapTo(dens KaTeropuu «CylepasuTa» B KoludecTBe 283 Kr BhICaKEH B TIOJIEBBIC
YCIIOBUSI Ha TEPPHUTOPUU KPECThSIHCKOTO Xo3siicTBa «OpkeH». B Xome KynbTUBHUPOBaHHS PACTEHUM B
MOJIEBBIX YCJIOBUSAX IPOBOAMIINCH BCE HEOOXOAMMBIE arpoTEeXHHYECKHE MEpOIPHATHS IO YXO4y 3a
pacTeHHsMHU U B TIEPBOU JleKase OKTIAOpS MPOW3BEACH cOOp ypokas CEMEHHOTO MaTepuaiia Kaproders
copTta «AKcop» Kareropum <«anuta» B komumuectBe 5000 kr. CeMeHHON Marepuai KaTerOpHUH «DIIHTa
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Pucynox 4 — C6op ypoxast kaprodeist KaTerOpHH CyIepaIIuTa

nepeial COOCTBEHHHKY BIHUTHO-CEMEHOBOMTUYESCKOTO KPECTBHSHCKOTO Xo3sticTBa «OpKeH» Ui JanbHEH-
mero Mpou3BOACTBA IJIMTHBIX CEMAH U OLICHKHU €TI0 Ka4€CTBA.

Pazpaborannas n anpoOupoBaHHas HOBas CXeMa YCKOPEHHOTO OMOTEXHOJIOTHUYECKOTO IONyYCHHS
03JIOPOBJICHHOTO CEMEHHOTO SJIMTHOTO MaTepHala IMoKa3alla BO3MOXKHOCTh COKPAIeHHs CPOKOB MpO-
W3BOJICTBA CEMEHHOTO Marepualia KaTeropuHu <QJIUTa» A0 TPeX JIeT W IMONYYCHUS MUHHKIYOHEBOTO U
CyIep-CyNepIIMTHOTO CEMEHHOTO Marepuana KapToges B 3MMHUI [IEpUO] B yCIOBUSIX TETLIHLIBL.

KitoueBpiMu (hakTOpamMu yCIIENTHON peanu3anuy arnpoOHpyeMOil CXeMBbl MPOU3BOACTBA SIBIISIOTCS
Hanmuue 3¢ (GEeKTUBHO pabOTAOMET0 TEIUNIMYHOTO KOMILIEKCa IS KyJIBTHBHPOBAHUS MPOOHUPOUYHBIX H
B3pOCIIBIX PACTEHUI MEPBOro MOKOJIEHUs. Pe3ynbTaThl MEepBOro rojia mokasaid YCIEIIHOCTh MpPUMEHsE-
MBIX OMOTEXHOJIIOTUYECKUX METOMOB IS TONYYCHHS W THPAKUPOBAHUS B MPOMBIIUICHHBIX MacIITabax
O3JIOPOBJICHHBIX TPOOUPOYHBIX paCTEHHH-PEreHEPaHTOB. Pe3ynbraThl BTOPOTO Toa TaKKe MOKA3aiH
TMEPCIICKTUBHOCTL NMPUMCHCHHA KYJIBTUBHUPOBAHUA paCTeHI/Iﬁ B TCIUIMYHOM KOMIUICKCE IJId IMOJYUYCHUA
CEMEHHOTO Marepuajlia MHUHUKIYOHEH u cymepcynepanuThl. D(PQGEeKTUBHOCTh TEXHOJOTHH TONYYEHUS
CEMEHHOTO MaTepHualla Ha TPETHid TOoj] - MOJYyYeHO CEMEHHOTO MaTephayia KaTerOpuu «3IUTa» - 5 TOHH
(100%), «cynepanutel» - 4 toHHHBI (80%), «cynepcynepanuts» - 1 TonHa (100%) u opUrHHAIBEHOTO
ceMeHHOro Marepuaia (MuHUKITYOHH) - 1800 . - 52 kT (2%).

Takum 00pa3om, TONMyYEeHHBIE PE3YIBTAThl MOKA3aIN MMEPCIIEKTUBHOCTh MPUMEHEHHS TaHHOW YCKO-
PEHHOW TEXHOJIOTHH JIJIsl IPOM3BOJICTBA ITUTHOTO CEMEHHOTO KapTOQels ¢ YYeTOM BBISIBICHHBIX CIa0bIX
MeCT (HEIOCTaTOYHOCTH (DUHAHCHUPOBAHWS W BIHMSHUS KIMMAaTHYECKHMX (DaKTOPOB), YTO IO3BOJIUT B
JaJbHEHIIeM peAnoI0KUTh BOZMOKHOCTh BHEAPEHHsI JAHHOW TEXHOJIOTHH B IPOU3BOJICTBO.
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H. I1. Manaxosa, JI. JI. l'aaneBa, A. Xaceiin, A. A. Kaiauesa, 10. A. Ckn6a

KP BFM FK M. ©. AiirxoxuH aTeiHAars! « MOJIEeKyIaIblK OHONIOTHS KoHE OMOXUMHUS HHCTUTYTEDY PMK,
Anmarel, Kazakcran

KA3AKCTAH PECITYBJINMKACBIHBIH TYKBIM OHAIPICIH KAMTAMACBI3 ETY
MAKCATBIHJA 3JIMTTI TYKBIM/IBIK KAPTOIITBIH BUOTEXHOJIOT UAJIBIK OHAIPICIHIH
KBIIJAMIATBLIIIFAH AITIPOBAIIUSICBI

AnHoTanusi. CaybIKTBIPbUIFaH TYKBIMJIBIK MUHU-TYHHEKTEP/Ii OHIIPY KaPTOITHIH YKOFapbl Canajbl TYKbIMIBIK
MaTepualibiH amyAblH Heri3i 0ol TaObuianbel. KapTONThIH TYKBIMJBIK OTaH/BIK MATEPUANIbIH JKbLIJAMIATa ally
YIIIiH a3FaHa OHIIPICTIK MacIITa0Ta IUTAIBIK TYKBIMABIK KAPTOITHIH MUIOTTHIK OHIIPIC TEXHOJOTHSCHI JKacarl Iibl-
FApBUIIbI )KOHE KaObUIIAaHAbI. ByJl TEXHOJIOTHSHBI XKaHa 3aMaHFa cail KbUIbDKal KYpbUIFbLIAPBI OONIFaH Karaaiiaa
«CYTEPCYIePAIUTay KATErOpUsIChIHA JKATaThlH MHHUTYHHEKTIK MaTepHalbl adyAblH TEXHOJOTHSUIBIK IMPOLECIHIH
OipiHIII caThIChIH/A TMaiinananyasiH Oonamiarbl 0ap ekeHairi kepceringi. TyiHEKTIH a3raHa MeJILEPIHEH MHUKpPO-
KajieMIlesiey 9iCiMeH KapTONThIH OTaHIbIK OHIMILUIIT KOFapbl « AKCOP» COPTHIHBIH CaybIKTHIPBUIFAH pereHepaHT-
OCIMIIIKTEPI aJBIHIBI OHE KOOCHTIIAI. BipiHIII JKbIIBI pEereHePaHT-OCIMIIKTEPACH JKa0bIK TOMBIPAK JKarmaibIHaa
CyIep-CyNepTUTAIBIK TYKbIMABIK MaTepHal aay YLIiH MUHUTYHHEKTEp anblHAbl. EXIHII KbUIbI eTiCTIK JKaFaaibiH-
Jla Cynep-CyNnepaIMTaHblH TYKbIMIBIK MaTepHalJapblHAH KApTONTBHIH CYNEPAIUTAIBIK TYKBIMBI QJIBIHABI JKOHE
AIIUTANBIK TYKbIM [IApYaIlbUIbIFbl JKOOACKIHBIH YIIIHII KBULABIK KOOAChIHA OHIIPYre «AJINTa» KaTeropHUsChiHA
JKaTaThIH TYKbIM Oepiii.

Bysl TEXHOJIOTHSIHBIH E€pPEeKILeINiri CaybIKThIPbUIFaH MPOOUPKANBIK OcCiMIiK (in Vvifro) NeH MUHHUTYHHEKTep/i
3 kLT 00¥BI Y3IiKCi3 anmyra HerizaenreH. JKpuibbkalia eCiMIIKTI ecipy Ke3iHIe TYHHEKTIK Marepualjibl jKyieni
TYpZe Ka3bln any. bip yprakraH MUHUTYHHEKTEp/iH OHIMIHIH CaHBIHBIH apTybl. Cynep-cynepauTaibK MaTeprua-
JIbl XKBUIbIHA €Ki PET ally MYMKIHJIr. DNUTaNbIK TYKBIM OHIIPY YaKbITBIHBIH 3 JKbUIFa JIEiiH KbICKapybl, OHIIpIC
ayMarblHBIH KaXETTUIINHIH a3ai0ybl, TYKBIMIBIK MaTepHAaJ/blH UIBIFBIHBIHBIH TOMEHJICYl KOHE OHbI KOOeHTy
K03()(DUIMEHTIHIH KOFapbl O0JIYbI OChI TEXHOJIOTHSHBIH HOTHXKeJIePi OOJIbII TaObLIa IbI.

Tyiiin ce3mep: KapTom, in Vifro ©CKEeH KJeTKalap, CaybIKTBIPbUIFAH PEreHepaHT-eCiMIIK, MHUKPOKIOHIAY
apKbUIbI KOOCUTY, KAPTONTHIH 0ACTANKbI TYKbIMbI, MUHH TYHHEK, KAPTONTHIH 3JIUTAIBIK TYKbIMBIK MATEPUAIIBL.
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THE FREQUENCY AND IMPACT
OF PREMENSTRUAL SYNDROME ON THE QUALITY
OF LIFE OF MEDICAL STUDENTS IN ALMATY

Abstract. Data on the frequency and severity of premenstrual syndrome (PMS) range from 30 to 95%. Accor-
ding to US statistics, 70 to 90% of US women of reproductive age experience some manifestations of PMS; severe
forms are registered in 5-8% of women; every third woman has a decrease in her quality of life [1]. According to M.
Steiner (2000), PMS is recorded in more than 75% of Canadian women [2], and in Japanese women this percentage
reaches 95% with severe symptoms of PMS reported by 1.2% [3].

Some of recent studies have established a significant prevalence of PMS in young girls. N. Nisar (2008) in her
study reports that 51% of students were diagnosed with PMS, 5.8% experienced premenstrual dysphoric disorder
(PMDD) [4]. According to the study by G. Pinar (2011), the incidence of PMS among students was 72.1% [5].

Many women report that premenstrual symptoms have a significant negative impact on their daily lives, they
experience deterioration of various social and individual functions, such as a reduced working capacity, social
activity and family relationships, including the sexual sphere.

Keywords: premenstrual syndrome, quality of life, frequency and severity of premenstrual syndrome, pre-
menstrual dysphoric disorder.
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YACTOTA ITPEAMEHCTPYAJIBHOI'O CHHAPOMA
N ET'O BJIMSAHUE HA KAYECTBO KU3HU CTYJAEHTOK
MEJUIIUHCKHUX YHUBEPCUTETOB r. AJIMATDBI

AnHoTanus. J[aHHBIE O 4acTOTe U TSDKECTH npeamMeHcTpyanbHoro cunapoma (IIMC) konebnroTest B MIMPOKUX
npegenax — oT 30 po 95%. CornacHo cratuctuku CIIIA, B ctpane ot 70 10 90% XeHIIMH PenpoAyKTUBHOIO
BO3pacTa MCHBITHIBAIOT T€ Wi MHbIe npossieHus [IMC, Tsxensie GopMbl 3aperucTpupoBansl y 5-8% >KeHIIUH, y
KaXIO0H TpeTbell oTMedaeTcs CHWKeHHe kadecTBa xu3HH [1]. B Kananme, mo mamasiMm M. Steiner (2000), IIMC
¢ukcupyercst 6onee yeM y 75% >xeHmmH [2], a y JKUTENbHUI SIHOHUK 3TOT IOKa3arenpb pocturaet 95%, Tsokenas
crerieHs cumntoMoB [IMC BeisiBnieHa y 1,2% sImoHCKUX skeHIIHH [3].
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B psme mociemHMX WCcIeNOBaHWN YCTaHOBJIEHA 3HAYMTENbHas pacrpocTpaHeHHOCTh [IMC y Moxompix
nesymek. B uccnenoBanuu N. Nisar (2008) y 51% crtyaentok 6su1 ycranoieH nuaraos [IMC, y 5,8% - knuHuka
pacieHeHa Kak mpeaMeHcTpyansHoe auchopudeckoe paccrpoiictso (IIM/IP)[4]. B uccnemosannu G. Pinar (2011)
pacnpoctpanerHocts [IMC cpenu crynenToB coctasmia 72,1 % [5].

Y MHOTHX >KEHIIMH NpPeAMEHCTPyalbHblE MPU3HAKN OKa3bIBAIOT CYIECTBEHHOE OTPHUIATENILHOE BO3ICHCTBHE
Ha MX IOBCEJHEBHYIO JKH3Hb, OTMEYAETCS HApyIICHHE PA3IMYHbIX COLHMAIBHBIX W MHIMBHAYAIbHBIX (QyHKIMH -
CHIDKEHUE PabOTOCIIOCOOHOCTH, COLMAIbHOW aKTHBHOCTH M B3aUMOOTHOILLIEHUI B CEMbE, BKIIOYAs CEKCYalbHYIO
chepy.

KiroueBble c10Ba: npeIMEHCTpYalbHBIH CHHAPOM, KayeCTBO KM3HM, YaCTOTAa M TKECTh NMPEeIMEHCTPyalb-
HOTO CHHJIPOMA, NTPEIMEHCTPYyaIbHOE AUCHOPUIECKOE PACCTPONUCTBO.

Beengenne. [IMC — «mpenMeHCTpyanbHBIH CHHAPOM» HWIN «CHHAPOM TNPEAMEHCTPYalbHOTO Ha-
HOPSOKEHUSD» — 3TO COCTOSIHHE, KOTOPOE XapaKTEPH3YeTCs PAa3INYHBIMU LUKIMYECKH HOBTOPSIOIIUMUCS
cumMnToMamMi ((PU3HYECKUMH, ASMOIMOHAJIHHBIMHU, MOBEIEHYECKMMH M T103HABaTEeNbHBIMU), KOTOpHIE
pasBUBAIOTCSA BO BTOpPOHU (haze MEHCTPYalIbHOTO LUKJIA U MCYE3a0T BCKOpE IOCHE Hayala MEHCTPYallu
[6]. B psine uccnenoBanuii nokasano, uro [IMC pa3BuBaeTcs yaiie y >KEHILWH, 3aHUMAIOLIUXCS YMCT-
BEHHBIM TPYZAOM, y MAIMEHTOK C CUHIPOMOM BEreTaTHMBHOM NUCTOHUH, a TaKoke B 4 pasa yarie HaOIo-
JaeTcsl y JKEHIUH ¢ JeQHUIUTOM Macchl Tena. J[aHHBIH CHHAPOM MOKET BO3HHKATH IO/ BO3JCHCTBHEM
pasin4HbIX (aKTOpOB, OOYCIOBICHHBIX (U3MYECKHMM WM YMCTBEHHBIM IEpeHanpsbkeHHeM, mnpodec-
CHOHAJIbHBIMH IIPOOJIeMaMy, COLMAIbHON HE3aMIICHHOCTHI0, XPOHUYECKUM SMOLIMOHAIBHBIM CTPECCOM.
[7].1pu u3yuennu Biusaus [IMC Ha KauecTBO KU3HU BBISBICHO CIIEAYIOIIEee: YBEITNUNBAIOTCS MIPOTYJIbI,
CHIDKAeTCsl MPOU3BOIUTENBHOCTh TpyJa, KadecTBO NpodecCHOHaIbHOHM JesrenbHOcTH. HeratuBHoe
BJIMSHUE HA COLMAJbHBIE OTHOLICHHUS BEACT K YXYIILICHHIO MEXIMYHOCTHBIX OTHOIICHWH Ha pabodeM
MmecTe. MccnenoBanus, MpoBeAEHHBIE Cpeld CTYAEHTOK MEIUIIMHCKOTO By3a B YHUBEpCHUTETE Y pMHA
(Upan) B 2014 rogy, I[IMC BeisiBunu B 39,4 % cnydaeBro. OLieHKa KauecTBa XHU3HU ObL1a HU3KOW B Ooee
YeM B IIOJIOBUHE CIIy4aeB, OCOOCHHO B IICUXOTHYECKMX W COLMAIBHBIX KOMIIOTEHTax. Pe3ynbTarh
JAHHOT'O MCCIeloBaHusA Moka3biBaeT, 4To [IMC oTpunarensHO BIMSET Ha HEKOTOPHIC TOMEHBI KauecTBa
JKU3HU.

MarepuaJjbl M1 MeTOAbI Mcc/ieloBaHusl. B pamkax HcciefoBaHUS NPOBEICHO aHOHMMHOE aHKe-
TUPOBAHUE CTYIEHTOK MEIUIUHCKUX YHUBEPCUTETOB I'. AJIMaThl 110 2-M aHKETaM OJHOBPEMEHHO. AHKETa
no BeiaBieHHIo I[IMC paspaborana uccrnemoBatenamu. OIeHKa KadecTBa JKM3HU IPOBOAMIACH IIO
onpocHuky SF-36 (The Short Form-36).SF-36 otHocuTCa K HecmeHupHUUECKUM OIPOCHUKAM Uil OLICHKH
KadyecTBa KU3HH, OH IHpoko pacmpoctpaHeH B CHIA u crpanax EBpomnbl mpu mpoBeIeHHWH HAy4YHBIX
uccnenoBanuil. OH MOXET NPUMEHSTHCS KaK Y 3/I0POBBIX, TaK U OOJBHBIX JIOJCH U SBISETCS «30J0THIM
CTaHIAapTOM HCCIIEIOBaHUSI KauecTBa >KU3HU. AHKETUPOBAaHHE MPOBOAMIIOCH Ha JAOOPOBOJIBHON OCHOBE.
Marepuanom aisi MpOBENEHHs HCCICIOBAaHUS MOCTY)KWIH JaHHbBIE, MOJyYCHHbIE B PE3yJbTaTe aHKe-
THPOBAHUS TIO CIIEIMANBHO pa3paboTaHHON W ampoompoBanHOM ankeTe 1500 cryaeHTok. Ju3aiiH uccie-
JIOBaHHUA COOTBETCTBOBAJ KPUTEPHUSIM OJHOMOMEHTHOTO KIMHUYECKOTO HCCIIEIOBAHUSA, aHKETHPOBAHHE
MPOBOJMIIOCH B TeUeHHUE 2-X MecsleB. YucneHHocTs chopMupoBaHHON BBIOOpKH - 2061, U3 HUX 561 an-
KeT, 4TO cocTaBwiIo 27,2%, OKa3aauch HENPaBUIbHO 3all0JHEHHBIMHU, MHOTHE Ipa(bl OCTAINUCH IIyCTBIMH,
He KOPPEKTHO 3aII0JTHEHBI ITYHKTHI 10 KaUeCTBY KU3HU.

Pe3ynbTaThl cOOCTBEeHHBIX HccaeaoBaHuii. CpeiHUI BO3PACT OMPOIIEHHBIX cocTaBuil 244+4,3 roxa.
Bce cryneHTky, BOIIEANINE B MCCIEIOBaHME, ObLIM skuTenpHUIaMu PecnyOnuku Kaszaxcran. YcnoBus
MPOXXKUBAHMS BCEX CTYJEHTOK OBLIO YAOBIETBOPHUTENbHBIM. CocTosino B Opake 28,0%, mpu 3TOM mOI0Bas
Ku3Hb ObiMa y 54,0% pecrnonnenToB. CTpyKTypa MPUMEHSIEMBIX METOJOB KOHTpALENINH CPEAHu pec-
MOHCHTOB, JXMBYIIMX IIOJIOBOM JKM3HBIO BBIIVIAETO CIEAYIOIIMM 00pa3oM: KOMOMHUPOBAHHBIC
opanbHble KOHTpamnentuBbl -26,0£5,2%, mnpesepBatuBbel - 48,1+4,3%, BHYTPHUMATOYHBIE CIHPAIN -
10,0£5,7%, HE TPUMEHSUTH METOABI KOHTpauenuuu-15,9+£5,6%. OTcyTcTBHE METOIOB KOHTPALCHIIUN Y
15,9% neByuiek, >KUBYIIUX TOJIOBOM >KU3HBIO, HU3KUI ypOBEHb HCIONB30BAaHHUS dPPEKTUBHBIX COBpE-
MEHHBIX METOJIOB IPENOXPAHEHHUS] OT HEXEJIAaTeNbHOW OEpeMEHHOCTH MOCIYXWIM HNPUYMHOW MpPOM3-
BoacTBa aboptra y 13,0% pecmoHAEHTOB HUCCIEIyeMOW TPYIIbI. DKCTpPareHUTATbHBIC 3a00JICBaHUS B
aHaMHe3€ y U3y4yaeMoH IpyIIbl CTYyIEHTOK 3apeTUCTpUpoBaHbl y 38,8%. IlpudyeM Ha KaXIyro CTYJEHTKY
JAHHOW TPYIIIBI NPUIUIOCH MO 3,3 pa3iuuHBIX IKCTPAareHUTAIbHBIX 3a00IeBaHUi.
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HawnGonee dacThiMH CHMIITOMaMH{, COTIPOBOXKAAMOIINE MEHCTPYallMd B HWCCIEIYyeMOil Tpyrie
CTYJIEHTOK, OBLIa pa3fpaXKUTEIbHOCTh M TUIoXoe HacTpoeHwe B 58,0+ 2.2% wm 59,5+2.2% cmydaeB. B
34,542,1% cny4aeB pa3apakUTEILHOCTh MIEPEXOANIIA B arPECCUBHOCTD. JIOCTATOYHO 4acTO HAOJIIOIANIOCh
B3ayTHe kuBoTa (41,0£2,2%) , romHoTa (20,0+1,8%) u pBota (11,0+£1,4%). Kaxxnas TpeTps cTylaeHTKa
WCTBIThIBAJIa HarpyOaHue u OONMM B MOJIOYHBIX jkene3ax (32,5+2,1% wu 32,0+2,1%). Hepenko pecron-
JIEHTBl OTMedany mosBieHue ronoBHOW Oomm (30,5+2,1%), pexe >kamoBanwch Ha OONHM 3a TPYAHHOM
(7,5+1,2%) u u3MeHeHust ypoBHs aprepuanbHoro nasicHus (14,5+1,6%). BeipakeHHOCTH CHUMIITOMOB
3actaBuio 39,5% CTYIEeHTOK IJisl OOJNETYEeHHs COCTOSHUS, HMCIIONB30BaTh 00€300JIMBaIOIUe CPECTBaA.
Hapymenne paboTtocnocoOHOCTH, MPOIyCK 3aHATHH BO BpeMms MeHcTpyanun oTMmetwn 34,5%
CTYACHTOK. HecMOTpst Ha BBIPaKEHHOCTh CHUMITOMOB BO BPEMsI MEHCTpYyallWH, MPOIYCKH 3aHATHH, 3a
MEIUIUHCKON MOMOIIBI0 00paTuirch Tonbko 12,4% cTyaeHTok.Pe3ynbTaThl HccliefoBaHus MO 4acTOTe
I[IMC, mokazamm, uto 57,4+1,6% CTYIEHTOK HE WCHBITHIBAIM W3MCHECHUU B COCTOSHHH 30POBBS WU
UCHBITBIBAIM enuHuuHble cumnToMbl, [IMC y 36,0+2,14% pecnioHaeHTOB, a camas Tsbkeias (opma
peructpupoBana y 6,6+1,11% (tadmuna Nel).

Tabmuma 1 — YacToTa npeAMEHCTPYaTbHOTO CHHAPOMA U MIPEAMEHCTPYAIFHOTO TUC(HOPHUIECKOTO paccTpoiicTBa
CpeIH PECIOHIECHTOB UCCIIEAYEMOU IPYIIIIbI

Het cuMnToOMOB MM €IMHUYHBIE CUMIITOMBI IIpenmeHncTpyanpHbIit [IpenmencrpyanbHOe
MpeIMEHCTPYaTbHOTO CHHAPOMA CHHAPOM Jaucdopuueckoe paccTpoicTBo
abc % abc % abc %
81 57,4£1,6 540 36,0+2,1 99 6,6+1,1

Hamm wccnenoBanusi MoKasald, YTO HAIWYHE SKCTPArCHUTANBHBIX 3a00JICBAHUN Yy CTYACHTOK
3HaUnTEIRHO MOoBIMU Ha yacTory [IMC u I[IM/JIP. Tak, gactora IIMC y crynenTok ¢ O1'3 cocraBuia
63.943.4%, y 3n0poBbix 0e3 DI'3 nanHbIi oka3arensb okazaincs 18,3+4.83% (P<0,05) (tabnuia Ne2).

Ta6nuna 2 — YactoTa mpeMEeHCTPYAIBHOTO CHHAPOMA U MTPEAMEHCTPYaIbHOTO JUC(HOPHUIECKOTO pacCTPOCTBA
B 3aBHCUMOCTH OT Hanmm4usi DI'3 cpean pecnoHIeHTOB HCCIeyeMOM IPYIIIIbL

HeT cuMnTOMOB MIJIM €TUHUYHBIC CUMIITOMBI TIpenmeHcTpyanbHbIid [penmencTpyanbHOE
MIPEIMEHCTPYaIbHOTO CHHAPOMA CHUHIPOM nc(hopruIecKoe paccTpOHCTBO
cOI3 6e3 013 cOI'3 6e3 OI'3 cOI3 6e3 OI'3
% % % % % %
23,3+1,7 79,1£1,3 63.9+3.4" 18.3+4.8 12.8+£2.3%* 2.6£0.9
*p<0.05 cratuctuyeckas JOCTOBepHas pasHuiia B yactoTe codctBeHHo [IMC u I[IMJIP cpenu pecnionnentoB ¢ O3 B
CPaBHEHUH € TPYNIOH pecrionaeHToB 6e3 OI'3.

CraTHCTHUYECKH JIOCTOBEpHAs pa3HHIa OblIa M B 4acTOTe camoit Tsokenor Gopmer [IMJIP. B rpynme
¢ OI'3 wacrora [IMJIP 12,8+2.3%, 6e3 OI'3 2,6=0.9% (P<0,05). Bo3MoxxHO, 3HAUYUTENBHOE KOJIeOaHUE
gacToTel [IM/IP 1o maHHBIM pa3IMIHBIX aBTOPOB OT 5,8% 10 36,1%, cBsA3aHO ¢ TEM, YTO B UCCIICIYEMBIX
rpyImax He yYUTHIBAJIOCh HATMYME UIIK OTCYTCTBUE IKCTPAreHUTAIBHBIX 32a00JICBaHUH.

U3 810 cTyneHTOK, >KUBYIIUX MOJOBOW >KU3HBIO, COBPEMEHHBIE METOABI KOHTPALENLIUU HCIIOIb-
30Banu Tosbko 210, uyto cocraBuio 25,9%. CpaBHeHHE 4acTOTHI pa3nuuHbIX npossieHuil [IMC B nByx
rpynmnax CTyJeHTOK IoKa3aso 3HaunTenbHoe BiusHue npuemMa KOK Ha Teuenne manHoro cuaapoma. Taxk,
B TpYMIIE PECIOHIECHTOB, MPUMEHSIBIINX KOMOMHUPOBAHHBIE OpalibHBIE KOHTPALCTITUBBI, OTMEUEHA CTa-
TUCTUYECKHU JOCTOBEPHAs pa3HUIIA B IIPOSBICHUH MTPAKTHYECKH BCEX CUMIITOMOB, KDOME arpECCHBHOCTH.

[lonsTHE KadecTBa )KU3HM - 3TO MHIWBUAYaIbHAS CIIOCOOHOCTh K ()YHKIIMOHHMPOBAHHIO B OOIIECTBE
(TpymoBas, oOlIecTBEHHAsI AEATEILHOCTh, CEMEHHAs JKU3HB), & TaKKe KaK KOMIUIEKC (PH3HYECKHX, IMO-
OUOHATBHBIX, TCUXUYECKUX W HMHTEJICKTYalbHBIX XapaKTEPUCTHK dYeloBeKa. Pe3ylbTaThl ONpPOCHUKA
SF-36 mpeacTaBiArOTCS B BHJE OIEHOK B Oayurax Imo 8 IIKajlaM, COCTaBJICHHBIX TaKUM 00pa3oM, dTO
Oosee BBICOKasi OIICHKA YKa3bIBacT Ha OoJiee BHICOKHI YPOBEHb KaueCcTBA KU3HU. Y CTYACHTOK-MEIHKOB
6e3 [IMC noxkazatenu ¢uznueckoro ¢pynkunonupoanus (PF-87,4+1,6), poiaeBoro ¢pyHKIMOHUPOBAHHUS,
obycrnoBnenHoe (usnyeckum coctosiuueM (RP-84,242 4) untencusHoctu 60su (BP-84,0+1,9), poneBoro
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Tabnuua 3 — YacToTa pa3nuyHbIX CUMITOMOB COIMPOBOXIAIOMINX TIEPUO MEHCTPYAIHH
B 3aBHCHMOCTH OT HCIIOB3yEMOT0 METO/[a KOHTPAIEIIIIUY CPEAN PECHIOH/ICHTOB HCCIEAYEMON IPYIIIEI

TToms3yrores He npuMeHSIOT METOBI KOHTPALETIIINT
koHTpanenmueii (KOK) WM TPUMEHSIOT JPYTHE METOIBI P
Cumrrombt N=210 (BMC, 6apbepHsrii Mmetox) N=600
abc % abc %
PazapakutensHOCTD 189 40,3+5,8 279 59,7+£3,4 <0,01
IInakcuBoCTH 72 34,7+£5,6 135 65,3£3,3 <0,001
OOHITYHBOCTD 87 26,6+5,2 240 73,443,1 <0,001
IInoxoe HacTpoeHue 129 26,845,2 351 73,243,1 <0,001
ArpeccuBHOCTh 141 50,5+5,9 138 49,5+3,5 >0,05
OnemeHue pyk 24 28,5+5,3 60 71,5+3,1 <0,001
COHIMBOCTH 78 32,5+5,5 162 67,5+£3,3 <0,001
3a0BIBUNBOCTH 27 26,4452 93 73,6£3,1 <0,001
Orex nuLa, BEK, HOT 12 12,9+2,0 81 87,1£2,3 <0,001
Bonu B MOIOYHBIX Kene3ax 57 22,0449 201 78+2,9 <0,001
Harpy0anue MOJIOYHBIX xKele3 48 18,1+4,6 216 81,9+2.7 <0,001
B3nytue xuBoTa 138 41,8+5,8 192 58,2+3,4 <0,001
TomoBHBIC OO0 69 28,8+5.4 177 71,2432 <0,001
TomHoTa 51 31,445,5 111 68,6+3,2 <0,001
PBora 12 14,2+4,1 72 85,8+2,4 <0,001
M3menenue ypoBust Al 27 23,045,0 90 77,0£2,9 <0,001
Bonu 3a rpyauHoii 12 19,0+4,6 51 81,0+2,7 <0,001
Cepauebuenus 33 29,7+5,4 78 70,3+3,2 <0,001
O3HOOBI 42 34,1£5,6 81 65,9+3,3 <0,001

(YHKIIMOHUPOBaHUsI, 00yCIIOBIIEHHOE 3MOIMOHANBHBIM cocTosiHueM (RE-84,242.6), He uMmeroT spkux
nedopmariiii 1 HaxoAATCs IPUMEPHO B paBHOH cTerneHN Kommpeccun.B rpymnme sxkermuH 6e3 [IMC cpen-
HEe 3HAUYCHHUE IIKAJIbl OOIIEr0 COCTOSHHS 3I0pOBbs cocTaBiseT -71,9+1,6, ¢ [IMC 64,4+£2,0 (p<0.05).
Cpenu pecnionzienToB ¢ [IMC yarie BCTpedaanch 3KCTpareHUTAIbHbIC 3a00JIeBaHUs, KOTOPBIC BIUSUIA HA
olmiee cocTosiHUE 370POBbs. B Hamiel rpymime uccieqyeMbIX cpeqHee 3HaueHHe NAaHHOTO IMOKa3aTels
COIMAJIBHOTO (PYHKIMOHMPOBaHUE cocTaBisieT 76,3+1,8 6e3 [IMC u 73,2+1,9 ¢ I[IMC. Illkana ncuxu-
YEeCKOIr0 370POBbS CTYJCHTOK-MEIUKOB HaxoauTcs Ha ypoBHe 67,0+1,6 6e3 [IMC u 60,0£1,5 ¢ TIMC.
[Ipu cpaBHHUTENBHOM OLIeHKE TOKa3aTeneil onpocHuka MOS SF-36 nonyuyeHsl JaHHBIE: B TPYNIIE KEHUITUH
¢ [IMC Bce 8 mKam UMEIOT TEHIASHIHIO K CHIDKeHHI0. OTMedaeTcsl 3HaYNTENhHOE CHIKCHHE B IIKale
poJieBoro QyHKIIMOHUPOBAHUS, KOTOPOE 00YCIIOBICHO Qu3ndeckuM coctosiHueM (RP —68,9+4,2).

BbiBoabI:

1. Yacrora IIMC cpemum CTYOeHTOK MEAWIMHCKHX YHHBEPCUTETOB T.AJMAaThl COCTaBISAET
36,042,14%, a camas Tsoxenas gpopma - 6,6+1,11%.

2. Hamuume SKCTparcHUTAIbHBIX 3a00JICBAaHUIN 3HAYUTEIILHO YBEIMYUBACT YACTOTY MPEIMCH-
CTPYaJIbHOTO CHHIpOMa y CTymeHTOK B 3 pasza (c 18.3+4.8% B 63.9£3.4%), a mpenMeHCTpyaTbHOTO
nuchopuIecKoro paccTpoicTsa B 5 pas (¢ 2.6+0.9%8 12.842.3%).

3. Hcnonp3oBaHue KOMOWHUPOBAHHBIX OpPANBHBIX KOHTPAICITHBOB CHIDKAET 4YacTOTy BCEX
CHUMITOMOB TMIPEIMEHCTPYaIbHOTO CHHIPOMA.

4. TlpeaMeHCTpyalbHBIM CUHAPOM OTPHUIATEIHHO BIMSET HAa KAU€CTBO KU3HMU CTyAEHTOK. B rpynme
e ¢ [IMC Bce 8 mikan kadecTBa KH3HH UMEIOT TEHACHIMIO K CHIDKEHHUIO.
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AJIMATBI KAJIACBI MEJJUTIMHAJIBIK YHUBEPCUTETTEPIHIH
CTYJAEHTTEPIHJAE ETEKKIPAJI/IbI CHHAPOMBIHBIH KHUIJIITT
7KOHE OHbIH CTYAEHTTEP OMIP CAITACBIHA 9CEPI

Annotanusi. ETexkipanabl CHHIPOMBIHBIH JKHIJITT Typajbl JepeKTep KeH MHieriHae aybTKuasl — 30%-man
Gacran 90%-ra neifin sxereni. AKII craTucTuKanblK AepeKTepiHEe CoMKeC PEeNpOAYyKTHBTHI JKAacTarbl dHernepain
70-90 maifbI36I eTeKKipaIpl CHHIPOMBIHBIH KOPIHICTEpiHEH 3apan Imieresi, ar 5-8 maifer3 olenaep Oyi1 CBIPKATThIH
aybIp TYpiHE MANABIKKAH, ajl op YIIIHIII oiie] eMip camachlHBIH TOMeHIereHiH aitaasl. M. Steiner (2000) nepexrepi
Ooiipramra Kanagana 75 maiiei3 olien eTeKKipaiapl CHHAPOMBIHA MIANIBIKKaH, Kamonusina 6osica 95 naite3 okienmep
OyJ1 aypyMeH CBIpKAT, COHBIH imiHae 1,2 maibI3bl ayblp TYPIMEH aybIpaibl.

bip katap 3eprreyiepie eTEKKipalabl CHHIAPOMBIHBIH >Kac KbI3Oap apachlHOA >XHi TapajfaHbl Typajbl
kepceriiredn. Meicanbl B N. Nisar (2008) mepektepi OofibiHiia Oyi curmpoMm 51 maiibl3 crymeHTTepne Oap, ai
5,8 maiibI3 CTyJIeHT KbI3Jap eTeKKipaabl quchopHsIbK Oy3buibicTapbiHan 3apaan mereqi. G. Pinar (2011) 3eprreyi
OOlibIHINA eTeKKipaJIbl CHHAPOMBI JKUIIITT 72,1 malbI31el Kypanabl.

Kemnreren siienaepne eTekKipanasl CHHAPOMBI Oeiriyiepi oJap/AblH KYHAETIKTI OMipiHe, 9JICyMETTIK JKoHE KeKe
KbI3METTEpiHIH Oy3bUTYBIHA, )KYMBIC icTey KabijeTiHe, XKaHysarbl KapbIM-KaThbIHACHIHA, )KBIHBICTHIK OMIpiHE ey
Tepic acep eTei.

Tyiiin ce3aep: eTEKKipanIsl CHHIPOMEI, 6Mip CYPY camachl, €TeKKipalIsl CHHIPOMEI JKHIJITi MEH ayBIPIIBIFH,
ETeKKipaAbl TUCPOPHSIIBIK OY3BUIBICTAPHI.
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MANAGING THE MEDICAL SERVICES QUALITY
IN MARKETING ACTIVITIES OF OHI FUND AND
MEDICAL ORGANIZATIONS
IN THE REPUBLIC OF KAZAKHSTAN

Abstract. The present article contains the description of the content analysis of the Republic of Kazakhstan
Public Health Ministry issued statutory and regulatory acts on implementation of the quality management system
over the period of health care organizations work with the Obligatory Health Insurance Fund since 2018. The issue
is relevant because of the need to improve efficiency of the marketing interaction of the Obligatory Health Insurance
Fund (OHIF) with medical organizations (MO) in achievement of the goals and objectives set in the Governmental
programs for improvement of availability and quality of medical services in new conditions of the health care market
players interaction. The objective of this study is to analyze the legislative and statutory acts on health care services
quality management and the role of the OHI Fund in interaction with medical organizations. The methods of
content-analysis of the Republic of Kazakhstan Public Health Ministry issued legislative and statutory acts, the Law
on the Obligatory Health Insurance (OHI) in the Republic of Kazakhstan, orders for procurement of medical services
and expert opinion on the primary medical documentation were used. The results of assessment of the expert exami-
nation of inpatient medical records revealed the deed for revision of many aspects effective in the medical services
quality control system adopted in the Republic of Kazakhstan as a part of transfer from quality control to quality
management. The conducted expert examination of the legislative and statutory acts and inpatient records allowed
us to make a conclusion that the expert activity on the part of the internal audit service, depart-ment’s head, deputy
head of a medical organization is far from being sufficient in the conditions of heightened requirements to the
medical services quality. Medical organizations need to use total analysis, i.e. they need to analyze all aspects of
medical services quality (structure and process) and not only the final result in the form of the patients’ complaints
or mortality. This requires involvement by the process owners (doctors, paramedical personnel) in the quality mana-
gement process in order for them to monitor the process indicators in the course of their pro-fessional duties dis-
charge. It is exactly the stages of structure and process analysis where the defect prevention mechanisms are used.

Key words: medical services quality management, social marketing, obligatory health insurance fund, expert
assessment, defects.
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YIIPABJIEHME KAYECTBOM MEIUIIMHCKHUX YCJIYT
B MAPKETHHI'OBOM JIEATEJLHOCTH ®OHIA OMC
A MEJUIAHCKUX OPTAHM3 AN
B PECITYBJIMKE KA3AXCTAH

AnHoTanus. B cTaTthe mpoBeseH KOHTCHT aHAIN3 3aKOHOJATENbHO-HOPMAaTUBHBIX akToB M3PK mo BHempe-
HUIO CHCTEMBI YIIPaBICHUS KadyeCTBOM B IepHOJ pabOThl MEAWIMHCKHX opraHm3anuii ¢ @oHmoM 00sS3aTeNbHOTO
COLMANBHOTO MEIUIIMHCKOTO cTpaxoBaHus ¢ 2018 roma. AKTyanpHOCTB pobieMbl 00yCIOBIEHa HEOOXOAUMOCTHIO
MOBBIIEHUS 3()(PEeKTHBHOCTH MAapKETHHIOBOTO B3amMoAeHcTBHs PoHAa 00s3aTETHPHOTO METUIIMHCKOTO COIHAb-
Horo ctpaxoBanusa (POMC) m memmmmHCKuX opranuzanuii (MO) B DOCTI)KEHHH TMOCTaBIEHHBIX B l'ocymapc-
TBCHHBIX IIpOTrpaMMax ueﬂeﬁ 1 3a7a4 11O MOBBIIICHUIO JOCTYITHOCTU U Ka4€CTBA MCIUIIMHCKUX YCJIYT B HOBBIX YCJIO-
BHAX BSaHMOﬂeﬁCTBHﬂ Y4aCTHHUKOB pbIHKa MCIUIIMHCKUX YCIIYT. LICJ'I]) HUCCJICA0OBAHUA — aHAJIM3 3aKOHOJATCJIbHO-
HOPMATHBHBIX aKTOB 10 YIPABICHUIO KAYE€CTBOM MEIUIIMHCKUX yciuyT U ponu Ponna OMC mpu B3auMOAEHCTBUHU C
MEIUIMHCKUMHE OpPTaHU3ausIMH. VICITomb30BaHbl METOIBI KOHTEHT aHAM3a 3aKOHOJATEeIhbHO-HOPMATHBHEIX aKTOB
M3 PK, 3akona 06 OCMC B PK, I[Ipuka3ssl 1o 3aKyny MEAWIMHCKUX yCIYT, SKCIIEpPTHAasl OLICHKa NEPBUYHON MeH-
LIMHCKOW JOKyMEHTAIMU. Pe3ynbTaTsl Hcciae0BaHus IKCIIEPTHOM OIIEHKH MEAMIMHCKUX KapT CTallMOHAPHBIX 00JIb-
HBIX TIOKa3alli HEOOXOIMMOCTh MEPEeCMOTpa MHOTHX acIieKToB aelicTByromieid B PK cucrempl kKoHTpomns kadecTBa
MEIHUIUHCKUX YCIIYT B MEAWIMHCKUX OPTraHW3alWsAX B IUIAHE Tepexola OT KOHTPOJS K YIPABICHUIO KadeCTBOM.
[IpoBenennas mamu 3kcnepTHas oneHka HIIA u kapT cranmoHapHOTO OOJBHOTO ITO3BOJIIET CHENATh 3aKITIOUCHHE,
YTO SKCIEPTHAS AEATEIBHOCTh TOJNBKO CO CTOPOHBI Ciy>kOBI BHYTPEHHETO ayAWTa, 3aBEAYIOLIETO OTIEICHUEM,
3aMECTHUTENS] PyKOBOAMUTENS MEIWIMHCKOW OpTaHM3allii B HOBBIX YCJIOBHSX IOBBIIICHHS TPEOOBAaHUI B Ka4eCTBY
MEINIUHCKUX YCIyT KpaiHe HEeJOCTaTOYHO. METUIMHCKAM OpraHM3alysM HEOOXOIMMO NMEpPEeUTH K TOTATbHOMY
aHanu3y, T.e. HY)KHO aHaJIM3UPOBaTh BCE ACMEKTHl KA4eCTBa MEAMIIMHCKHUX YCHYyT ( CTPYKTYpy M TPOIECC), a He
TOJIbKO KOHEYHBIN pe3ysbTaT B BUJAE HKalo0 MAalMEeHTOB WIIM K€ JIETANbHOCTH. J[1s 3TOro He0OX0ANMO BOBJIEYb B
yIpaBJiieHWE KauyeCTBOM BIIaJENbLEB Mpolecca (Bpadel, CpeJHUH MEIUIUHCKUI TepCOHal), YTOObI OHU TPH BBIIOJI-
HEHUH ITPOECCHOHAIBHBIX 0053aHHOCTEH OCYIIECTBIISUIN MOHUTOPHHT MHUKATOPOB TIpoliecca. MIMeHHO Ha 3ramax
aHaJIM3a CTPYKTYPBI U MpoIiecca 3aI0KeHbl MEXaHU3MBI TIPeyIPEXXIeHNUS 1ePEeKTOB JIe4eOHOM A TeTbHOCTH.

Ki1ioueBble c10Ba: ynpaBieHHe Ka4eCTBOM MEIUIMHCKHUX YCIIYT, CONMANIBHBIN MapKeTHuHT, GoHI 00s3aTeib-
HOT'O MEIUITMHCKOTO CTPaXOBaHUS, SKCIIEPTHASI OIICHKA, Te()EKTHI.

AKTYaJIbHOCTH MPOOJIeMbI: 00yCIIOBIIEHA HEOOXOINMOCTBIO MOBHITICHUS Y(PPEKTUBHOCTH MapKe-
TUHTOBOTO B3anMojeicTBus PoHAa 00s3aTeNbHOr0 MEJUIUHCKOTO colinaibHoro crpaxosanus (POMC)
u MeguuuHCKuX opraHmzauuii (MO) B ZOCTHXKEHUH IMOCTaBICHHBIX B ['OCyZapCTBEHHBIX MpOrpaMmax
Hesed M 3aa4 MO MOBBIIMICHUIO JOCTYITHOCTH M KayeCTBa MEAMLIMHCKUX YCIIYT B HOBBIX YCJIOBHUSX B3aH-
MOJCHCTBUS YYACTHUKOB pBIHKa MemuiuHckux yciyr[l]. U3BectHo, uto ¢ 2018 roma mMeaummMHCKUE
OpraHu3allyi, OKa3bIBAIOIINE TapaHTUPOBAaHHBIH 00BbeM OecriaTHOM MemuuuHckod momomu (I"OBMIT)
MEPexXoIT B HOBBIA Ooilee XecTKuid opMar paboThl — 3TO 3akitoueHrne noroopoB ¢ ®OMC Ha oka-
3anue ['OBMII u BeimonHenue tpebopannii ®OMC k KayecTBY MEIUIIMHCKHUX YCIyr. B cooTBeTCTBUM €
3aKOHOAATENILHO-HOPMAaTHBHOM 0a3oi, npunsToi B 2015-2017 rr. ®OMC onpezesneH Kak eJMHCTBEHHBIN
orepaTop W 3aKyNIIUK MEAUIUHCKUX ycuyr ¢ ssaBaps 2018 roxa [2-3]. Ha mam B3rmsz, 3¢ dekTuBHOCTD
JIOCTHKEHHA TOCTaBJICHHBIX IeJIel U 3a7ad BO3MOXHA JMIIb C MIPUMEHEHHEM METOOB M MHCTPYMEHTOB
COLIMAJBHOTO MapKeTHHTra B aAedTenbHocTH MO, BKIIOYas Takhe KaK OHKOJIOTWYECKHE IHCHaHCEpHI,
KapIUOJIOTHIEeCKHe IIEHTPhI, aMOyJaTOpHO-NOMUKINHUYECKHE opranu3auud u apyrue [2-3]. Ilo ompe-
nenenuro @. Kotiepa colaibHBIM MapKETHHTOM SIBJISIETCA COLMAJIBHBIA MPOIECC, KOTOPBIM HampaBieH
Ha YJIOBJIETBOPEHHE KeJaHWH M MOTpeOHOCTe (PU3MYECKUX W FOPUANYECKUX JIUII C MOMOIIBIO0 OpTaHH-
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3amUd CBOOOHOTO KOHKYPEHTHOTO OOMEHa ycIyraMH W TOBapaMH, KOTOpPBIE IPEICTABISIFOT OIpe-
NEJICHHYIO IIEHHOCTh i motpebutensi[4-5]. IloaHoe BHeapeHWe HOBOH Mopaenu 3ApaBOOXpaHCHUS —
cuctema O0s13aTEILHOTO COLMATBLHOTO MEAMIIMHCKOTO cTpaxoBanus HauHercs ¢ 2020 ropa.

Hean. [IpoBecTu aHanu3 3aKOHOAATEIFHO-HOPMATUBHBIX aKTOB (3a mocnennue roasl 2015-2017 rr.)
u tpeboBanuit DOMC Kk KadecTBy MEIUIIMHCKUX YCIYT, U pa3paboTaTh PEKOMEHIAHNNA 10 MEPEeX0ay OT
KOHTPOJIS K yIPABJICHUIO KAYECTBOM MEIUIIMHCKUX YCIYT HA YPOBHE METUITMTHCKIX OPTaHU3aIlNH.

Mertoab! ucciiegoBanusi. KOHTEHT aHaIN3 3aKOHOATEIbHO-HOPMAaTUBHON HokyMeHTauu (3HA) no
BHeApeHuto cucteMbl OCMC B PK, ananu3 tpeGoBanuit ®onma OMC Ha sTanmax KOHTpOIS KadecTBa
nestenpHOCTH MO, aHaIM3 MOJIOKEHHUH JTOTOBOpa 3aKyIa MEeTUITMHCKHUX yciryT, aHanu3 3HA B cucreme
rOCyIapCTBEHHOTO KOHTPOJIS KayecTBa MEIUIIMHCKUX YCIyT, aHaiau3 PykoBoacTB no akkpenutammu MO,
aHaAJIN3 CTAHJAPTHBIX OPTaHM3ALMOHHBIX MPOLETYp IO YNPAaBIECHUIO KaueCTBOM MEIUIUHCKUX YCIYT.
Taxxe HaAMH HCITONIB30BaH METOJ| AKCHEPTHBIX OIEHOK MEAWIMHCKHAX KapT CTAalMOHAPHOTO OOJHHOTO
HECKOJIBKUX MEIWIIMHCKUX OpraHu3anuii, U mpoBeacH aHanu3 IIporokomnoB neuenus (MbC u paxa
MOJIOUHOM *eJe3bl) B COOTBETCTBUHU ¢ uek- ructamu @onjga OCMC 1o KOHTpOJII0 KayecTBa.

Pesyabrathl U o6cy:kaenue. [IpoBeneHHbii kKoHTeHT-aHaMU3 3HA 10 COONIONEHUIO JTOTOBOPHBIX
0053aTeIBCTB MOKA3aJl, YTO C HOBOTO rojia OyAyT MOBBIIIEHB! TPeOOBaHUS K MEAUIIMHCKAM OpPTaHN3aINIM
(MO). Bo mepBbIX, ycuianBaeTcs KOHKYpEHTHAsl cpella Ha PBIHKE MEAMIMHCKUX YCIYT, TaK B peecTpe
MeaunuHCKUX opranuzanuii mpu ®OMC 3apeructpupoBansl 6onee 1500 mocTaBOIMKOB, cpeny HUX Ooee
45% - 3TO YacTHBIE MEANIIMHCKHE OpTaHn3anri. Bo BTOPEIX, yTBepkIeHb! HOBBIE [IpaBuia 3akymna meau-
OUHCKHUX yciyr u [lpaBuna BbIOOpa MOCTaBIIMKA YCIyT 10 OKa3aHHIO TapaHTHPOBaHHOTO oObema Oec-
TUTATHOW MEIMIIMHCKON IMOMOIM M BO3MeleHus ero 3arpar [6, 7]. ®oung OMC o00s3aH MpPOBOAMTH
MOHHTOPUHT HCIIOIHEHUS CyOBEKTaMH 3/IPaBOOXPAHEHUS OTOBOPHBIX O0S3aTENBCTB IO KAueCTBY H
00beMy MEAHMIIUHCKOM ITOMOIIN, OKa3aHHOM MOTPEOUTENSIM METUIIMHCKUX YCIIYT; PACCMATPUBATh KaIOOBI
u oOpamleHusl TpaXJaH M OpraHM3alMi 3IpaBOOXpPaHEHHUS MO BOMPOCaM OKa3aHHSA METUIIMHCKON
MTOMOIIIH, OCYIIECTBISITh MOHUTOPHHT HCIIOJIHEHUS! YCIOBHI JIOTOBOPA 3aKyIa yCIyT MyTeM MOCEIIeHHUs
CcyOBbeKTa 37ApaBOOXpaHEHUS.

IlepBrIit 3Tanm KOHTPOJS KayecTBa OyaeT mpoBoauThCS DOHIOM MO WHAMKATOPAM COOTBETCTBHUS
cragmapraM (Hampumep akkpeautanuu). KoHTposb OyaeT MpOBOAMTHCA €XKEMECSYHO, Tepel] OILIaTOM.
Bropoii aTam KoHTpOIs OydeT MpOBOIUTHCS TOCIE 3aKIIOUYEHUS IOTOBOpA M BKIIIOYAET DAl KPUTEPHEB
9KCIEePTU3y 00BEMOB, KauecTBa MPOJIEUCHHBIX CIy4aeB, SKCIIEPTH3Y HAa3HAYCHHS JIEKAPCTBEHHBIX CPEJ-
CTB, 00CiIeIOBaHNS U MOHUTOPHHI MHIMKATOPOB KOHEYHOI'O Pe3yNbTaTa JCATENbHOCTH METUIMHCKON
opraam3zanuu. [lapamerps! oneHkr kadectBa mo cxeme @OMC OynyT BKItouaTh: obecrieueHne Oe3zomac-
HOCTH TIAIMEHTa, KIMHAIECKYIO 3 ()EKTUBHOCTH, YKOHOMHYECKYIO d(D(PEKTUBHOCTh U AOCTHKEHHUE IIeTie-
BbIX mokasarened. [lo pesympraram mpoBepok @OMC Oyzer ¢opmupoBarh 0a3zy JaHHBIX MO MeIU-
[IUHCKUM OpTaHHU3AIHAM, HMEIONUX TOJOXHUTEIbHBIE U OTpUIIATeNIbHbIC PEUTHHTH, YTO OYyJeT BIHUATH Ha
3aKIJII0YEHIE JOTOBOPOB Ha CIEAYIOIHHA IO/,

OKcnepTHas 4acTh KOHTPOJIS HAalpaBieHa Ha KOHTPOJIb MO YEK-JINCTaM K AKTY O pe3yJbTaTax MOHHU-
TOPUHTA KauecTBa W O0OBEMOB OKa3aHHBIX MEIWIMHCKUX YCIYT (TMPHBEICHBI KPUTEPHUH aMOyJIaTOPHO-
MOMTUKIMHIYECKON TOMOIIIH):

1) pe3ynbTaThl OIIEHKH KauecTBa cOopa aHaMHe3a (5 KpUTepHeB);

2) pe3ynbTaThl OLIEHKHM NMPaBHJIBHOCTH M TOYHOCTH TMOCTaHOBKM KJIMHHUYECKOro AuarHosa (7 Kpu-
TEpHEB);

3) BBIBIICHHBIC SITPOTCHUH U PE3YJIBTATHI OIEHKH STPOTCHUH (6 KPUTEPHER);

4) pe3ynbTaThl OLIEHKH Ka4eCcTBa AUArHOCTHKH (6 KpUTEpHEB);

5) pe3ynbTaThl OIEHKH CBOCBPEMEHHOCTH M KadecTBa KOHCYJIbTAWH MPOQIIBHBIX CIICIUAINCTOB
(6 xpuTepHeB);

6) pe3ynbTaThl OLEHKM KadecTBa IucmaHcepHbIXx Mepomnpusatuil (10 xpurtepues); 7)Pe3ynpTaThl
OLIGHKH KauecTBa MPO(UITaKTHIECKUX MEPOTIPUATHH 3a geTbMHu 10 5 neT (10 kputepues);

8) pe3yabTaThl OIEHKH KadecTBa MPOMUIAKTHUECKAX MEPOTPHUATHIA 32 OEpeMEHHBIMU KEHIUHAMHU
(8 xpurepuen);

9) pe3ynbTaThl OLIEHKH KayecTBa JIeYeOHBIX MEPOIPUSTHIA;

10) pe3ynbTaThl OIEHKH IJOCTHUTHYTOTO pe3yJbTara JedeOHO-TPOPUIAKTHISCKHX MEPONpPUSTHI
(6 xpuTepueB);
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11) pe3ynbTaThl OLIEHKH UCXOJOB JIEUeHUS (5 NUCXOMOB);

12) pe3ynbTaThl OIEHKH Ka4ecTBa BeICHUS METUITMHCKON qokyMeHnTannu (10 kputepuen);

13) Pe3ynbTaThl OIIEHKH KOPPEKTHOCTH BBOJA JAaHHBIX MeAULIMHCKOHM KapThl B AUC (6 Kputepues).

[Ipu koHTpONE OYAYT BBIABIATHCS ACPEKTHI JIe4eOHO-THArHOCTHUECKOTO MpoLecca, HIDKE YKa3aHbI
MPOLIEHTH! YACP>KaHHsI IPU NOATBEPKICHNUN 00HapyKeHHbIX AedekToB. Kpome KoHTpons kadecTBa OyayT
omnpezeseHbl AeeKTh 0Ka3aHUs MEAUIMHCKUX YCIYT 10 3-M IpyIaM ¢ JeTaau3anueil oOHapysKeHHbBIX
ne(eKToB (MpeBbILIEHHE YCTaHOBICHHOW JunTenbHOCTH okuaanHus KV, sxanoOsl manueHToB, HeoOoC-
HOBaHHOE OTKJIOHEHHE JI€4eOHO-IMarHOCTHUECKUX MEPONPHUATHII OT CTaHAApTOB B OOJIACTH 3IpaBo-
OXpaHEHHUs, HE COONIONEHUE CTAaHAAPTOB AMCIAHCEPU3ALUH, UMyHHO-NIPOMMIAKTHKY, Clydyan He olec-
MeYeHHs WM HEepPeryJsipHOro oOecriedeHUs JieKapcTBeHHbIMH cpeactBamu u MMH mis GecrmatHoro
obecrieuenus: Hacenenus B pamkax [OBMII Ha amOynaTtopHOM YpOBHE C OmpeAeieHHBIMH 3aboiieBa-
HUSIMHM, HEOOOCHOBAaHHOE HAIIPABJICHUE HAa TOCHUTAIM3ALUIO ¢ HpoueHTamu yxaepxkanus ot 0,10% no
0,50% B 3aBucuMocTH OT Konma nedekra. CaMbIMU TPO3HBIMH Ae(eKTaMH SBISIOTCS OOHApY>KCHHBIC
nedektsl ¢ kogamu 3.1-3.4. Ciydan HeoOOCHOBaHHOTO MpoBeAeHHUs (YAOPOKaHHS, YBEIHMYCHHUS, OTKIIO-
HEHHS1) MEIULUUHCKHX YCIYT, OCYLIECTBIAEMONH B (OpME KOHCYJIBTaTUBHO-AUATHOCTHYECKONW MOMOLIH,
o IekuT cHATHIO 0T 50%-10 100% OT cTOMMOCTH yCTIyT.

IIpu omeHKe PHUCKOB NEATECILHOCTH METUITMHCKHUX opraHu3aiuii (mocraBmumkoB) ®ounx OMC Oyxaer
NPOBOJMTH paclpeleiieHne MEAWLIMHCKUX OpraHu3aluil MO 30HaM pHUCKa, ¢ (OPMUPOBAHHEM IUIAHOB
00513aTeNIbHOT0 NMOCELIeHUs CyOBEKTOB 3aApaBooxpaHeHus. Huxe npuseneHa cxema:

Huskuit koapunment Cpennuii K03hUIHEHT Bricokuii koadpunmeHt

Ppe3yJIbTaTUBHOCTH Ppe3yJIbTaTUBHOCTH Pe3yJIbTaTUBHOCTH

(ot 0 o 0,40) (ot 0,41 mo 0,70) (ot 0,71 mo 1,0)
0 U Iy
dopMHUpOBaHHe dopmupoBaHue BEIOOPOYHOTO MOHHUTOPHHT 3a AeATEITEHOCTBIO

065132 TEIBHOrO IIJIAHA HepedHs CyObeKTOB MEIULIHCKOM OpraHu3aLin
TOCEIEeH s CyOheKTa 3IpaBOOXPAaHEHHS 0e3 mocemieHns CyobexTa

3/[PaBOOXPAHECHHSI JUISL TIOCELIeHHs 30paBOOXPaHEHHs

OKCHEPTHRIN aHaln3 TMEePBUYHOM METUITMHCKON JTOKYMEHTAIlMH CTAIlOHAPHBIX OpPTaHHW3aIUil T.
AJMaTBl: BCETO B DKCIEPTHOM oLeHKe Obutn mpopaboTanbl 30 KapT CTalMOHAPHOTO OOIBHOTO, OBLI
MPOBEICH PETPOCTIeKTUBHEIN aHanmu3 3a 2016-2017 rr. Hamu ObUIM HCMIONB30BAaHBI KPUTEPUU IO YEK-
JMCTaM, KOTOPbIE IIPMIIATAIOTCS K AKTY SKCIIEPTHOM OLIEHKU:

1) pe3ynbTaThl OIIEHKH KauecTBa cOopa aHaMHe3a (5 KpUTEepHEB);

2) pe3ynbTaThl OLEHKHM NPABHWJIBHOCTH M TOYHOCTU IMOCTAHOBKHM KJIMHMYECKOro amarHosa (7 KpH-
TEPHUEB);

3) pe3yabTaThl OIIEHKH KauecTBa TUAarHOCTHUKH (6 KpUTEpUEB);

4) pe3ynbTaThl OLIEHKH CBOCBPEMEHHOCTH M KayecTBa KOHCYJIbTAIMH MPO(UIBHBIX CIEIHATHCTOB
(6 xpuTepues).

Pe3yabTaThl 3KCIIEPTHOIH OLIEHKH U O0HAPY:KeHMS Te(eKTOB JeueHH s :

1. IIpu 5KcniepTHOHM OLIEHKE KapT CTalMOHAPHOTO OOJILHOTO OTMEUYEHO, YTO HE BO3MOXHO pa3odparhb
MoYepK Bpadeld, He YMTAOENbHBIH TEKCT, OCOOCHHO B JMcTax HazHaueHWd (80% KapT cTalMOHApHOTO
0OJIEHOTO).

2. MHoro nedeKkToB 1Mo JMcTaM Ha3HAYEHW: HE yKa3aHbl Macca M POCT Tella MalueHTa, HeT pacyera
JO3MPOBOK NPU HA3HAYCHHWU CHJIBHO-ACHCTBYIOIIMX MEIUKAMEHTOB, HE YKa3aHbl IaTbl U BpeMs Mpo-
BEJICHHS MHBEKIINH 1 BHYTPUBEHHBIX BMemaTelbCTB (90% KapT cTalimoHapHOTO OOIBHOTO).

3. Jedektol mo Jlucty HaOMrOACHUN: HEOPEKHOE 3aIOJHEHHE, JUArHO3 YKa3aH B COKPAIICHHON
¢dopme, He B COOTBETCTBUH € TpeOoBaHuUs K popMyIupoBKe auarHosa (80% xapr).

4. NadopmupoBaHHOE cOTyIacHe MallMeHTa — B coKparueHHoi gopme (50%).

5. Ilpu odopmiieHHH TIEPBUYHON TOKYMEHTAITMH — KapTa CTallHOHAPHOTO OOJHLHOTO — HE MOJTHBINA U
HE Ka4yeCTBEHHBIH cOOp kajo0, aHaMHe3a JKM3HU W aHaMmHe3a 3a00JieBaHWM, 3allOJHEHHE JHEBHHKOB
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€XETHEeBHOTO OCMOTpa MAaIMeHTa W TOYTH BO BCEX KapTaxX CTAIIMOHAPHOTO OOJIBHOTO — 3TO KOMITBIO-
TepHbIi mabmonHkIH TekeT (90% KapT).

6. 3aKiTIouMTENbHBIM WArHo3, MOYTH BO Bcex kaprax (80% KkapT craunoHapHOrO OOJBHOIO)
¢dopmynupoBka He coorBercTByeT TpeOoBaHmsM MKB-10. HapymieHsl Cpokd MOCTaHOBKH 3aKIIOYH-
TEIBHOTO Araraosa (B 65% kaprax CTalliOHapHOTO OOJIEHOTO).

7. duarHo3 npyv MOCTYIUIEHUH, TUATHO3 IMOCIE OCMOTpA JIeHYallero Bpava, JUarHo3 IMOoCie 0CMOoTpa
3aBEAYIOIIEro OTAeNeHUEeM cPOpMyJIUpoBaH ¢ HapymeHusmu TpeboBanuit MKB-10, B 70% cnydaes
uMmeeT TpadapeTHyro HOpMyIUPOBKY, H CTABUTCS ITOJI BOIIPOCOM.

8. Taxxe ormedeHsl HapymIeHus [IpoTOKOIOB leUeHNs B IIIUTEIHHOCTH MPeObIBAaHNS TAI[IEHTOB, B
35% cnydaeB MalyueHToB.

9. OTMmeuaeTcss BO MHOTUX KapTax CTalMOHAPHOTO OOJBHOTO IAOIOHHOE OQOPMIICHHE OCMOTpa H
oTIpoca MaIMeHToB, cOopa aHaMHe3a )KU3HH, aHaMHe3a 3a00J1eBaHusl.

3akiouenue:

1. B cBs13u ¢ Bo3pacTaromeii posiblo KOHTPOJIA KauyecTBa MEIUIIMHCKON ToMoIu co ctopoHsl POMC,
Komutera mo KoHTpoI0 MeAMIMHCKON u (apmaneBTuieckoil aesrenpHocTH M3PK ycraHaBmmBarorcs
HOBBIE TPeOOBaHMS K METUIIMHCKHM OpraHu3amusM. HeoOXxommmo MpoBECTH PEeopraHHU3aIlii0 CITyKOBI
BHYTPEHHETO ayJIUTa U Pa3leiuTh QYHKINH MO KIMHUYECKOMY ayAUTy U IO ayJUTy OpraHW3allOHHBIX
mporeccoB. Ha Hamr B3risin KIMHUYECKHH ayauT KacaeTcs HETMOCPEICTBEHHO BIAJIETIBIICB IMPOIECCOB
(Bpadeii M cpeHET0 MEAWIMHCKOTO MEePCOHANA) U 3aBEIyIOMINX OTACICHHUN, a ayIUT OPraHU3aIlMOHHBIX
MIPOIIECCOB — 3TO 3aj]jaua PyKOBOJUTENS U 3aMECTUTENIeH pyKOBOIUTEIIS.

2. YuuThiBasi NPOBEICHHBI HAMHM aHAJU3 BHIMOMHEHUs TpeboBanuii co ctopoHsl POMC u Tpe-
0OBaHWH TOTOBOPOB 3aKyNa MEAUIMHCKUX YCIyT MOXHO OTMETHTh, YTO TOJBKO KOHTPOIb KOHEYHOTO
pe3ynbTaTa, MPOBOJMMBIA B HACTOSIIEE BpeMs IOBCEMECTHO HAa ypOBHE MEIMIIMHCKHUX OpraHU3aIHii
CITy>k00M BHYTpPEHHETO ayJuTa OyJeT He JOCTATOYHBIM, MTOCKOJIBbKY OH OPHEHTHPOBAH TOJIBKO Ha KOHEY-
HBI pe3ynbTaT (3kajxo0bl MAMEHTOB W APYTHE), T.e. IPU aHATW3e KadecTBa Ha YPOBHE MEIUIIMHCKHX
OpraHM3alyil YIYCKAaOTCA CaMble BaXKHBIE JTambl JieueOHO-IMAarHOCTHYECKOTO Mpollecca, HE aHaJH-
3UpyeTcs CTPYKTypa U caM Ipoliecc JieueHus. [IpoBeneHHbI HAMY aHaTU3 HAYYHBIX JAHHBIX O3BOJSET
cAenaTh 3aKJIOUEHHe, YTO MMEHHO Ha 3Tanax aHalu3a CTPYKTYPhl M MpoIecca 3aJ0XKEeHBl MEXaHH3MbI
MpenynpexaeHus AeQeKToB JiedeOHO-TUarHOCTHYECKOro mporecca. KIMHWYeCKui ayAuT Hajgo TIpo-
BOJUTH B COOTBETCTBUU C Tpuamoit A. Jlonabeamana (aHaIu3 CTPYKTYPBI, IPOIIecca, pe3yabTaTa).

3. B mporecc 3kcnepTH3bl KayecTBa BOBJICUYEHBI TOJIBKO paOOTHUKH CITy>KObI BHYTPEHHETO ayIuTa, a
BIIQJICTIBIIBI TIPOIIECCOB (BpayM, CPeNHUN MEIWIWHCKUN TIepCOHAN) He MpHHUMAIoT ydacTus. [loatomy
HEOoOXOAMMO pa3paboTaTh €AWHBIE MOIXOBl U alTOPUTM TepexoAa OT KOHTPOJII KOHEYHOTO pe3yJibTara
KJIMHAYECKUX MpPOLEeccoB (XKano0, JEeTATFHOCTH) K YMNPaBICHHIO Ka4eCTBOM MEIHIMWHCKHX YCIYT ¢
pa3paboTKOl WHAMKATOPOB IMPOIECCHOTO aHallM3a, MoKa3aTellell BXO[a B MPOIECC U MPOMEKYTOUHBIX
MoKas3aTelieil mporecca, KOTOpPBIE JIOJDKHBI OBITh OTpeeNieHbI IS MpeaynpexaeHus ne(eKkToB tedeOHo-
JUarHOCTUYECKOTo Mpolecca. Toapko BOBIEUEHHE B MPOIECC KIMHUYECKOTO ayJuTa CaMHUX BJaJleNblIeB
npolecca CMOXKET MOMOYb CHU3UTH YMCIO AE(EKTOB M TaKUM OOpa3oM COXpaHUTHh (PUHAHCHPOBAHHE
MEIUITMHCKOH OpTaHM3aIlii U N30eKaTh MTPaQHBIX CAaHKITNH co cropoHsl DOMC.

IIpakTHyecKkne peKoOMeHIaAlMu:

1. TIpoBOAWTH MOHHUTOPHMHI HCIIONHEHHS JOTOBOPOB Ha MOCTOSHHOW OCHOBE B MEIUIIMHCKON
OpraHM3allid, 32 OCHOBY B3ATh WHAMKATOPHI KOHTPOJS KadyecTBa IEPBOTO M BTOPOTO ATANOB MpPH 3a-
KITIOYSHHUHN JOTOBOPa, MHINKATOPHI Je(eKTOB OKa3aHUS MEIUITUHCKUX yCIYT;

2. ITepectpouts paboTy ci1y’Obl BHYTPEHHETO ayANTa, OTOMTH OT KOHTPOJISI KOHEYHOTO Pe3yibTara,
U TIEpelTH K pa3paboTKe KapT MPOIECCOB, MPEIYNPEKIAIONINX U KOPPEKTUPYIOIINX JAEUCTBUI Ha YPOBHE
Ne9e0HO-TMarHOCTHYECKOTO TpOoIecca, T.e. K YNPaBICHHI0 KAa4eCTBOM, HEOOXOAWMO IMPOBOAWTH €¥kKe-
MECSYHBbI aHaIN3 W MOHMTOPUHI HMHIUKATOPOB, YKa3aHHBIX B AKTax O pe3ylbTaTaXx MOHHTOpPWHTIA
Ka4yecTBa U 00bEMOB B UCK-JIHCTAX;

3. IlpoBecT TPEHWHTH W CEMUHApPHI C BpayaMd M CPEJHUM MEIUIUHCKUM IIEPCOHAIIOM IO WHJIH-
KaTtopaM JKCIIEPTHOW OLEHKH, AedeKTam, a Takke M0 pa3paboTKe MpenyNpekAaloninX U KOPPEKTH-
PYIOLIUX JEHCTBHIA;

4. CBoeBpeMEHHO BBISBIATH Je(eKThl JIedeOHO-IMarHOCTHYECKOTO Tpollecca W pa3padoTaTh CHC-
TEeMy JOKYMEHTOB IO MPeayIpeKICHUIO;

— 44—



ISSN 2224-5308 Cepus 6uonoeuueckas u meouyunckas. Ne 1. 2018

5. IlepeiiT OT KOHTPOJISI Ka4ecTBa K YIIPABICHUIO KAYECTBOM Ha OCHOBE WHTETPUPOBAHHOHN OIICHKH
KadecTBa METUITMHCKHX yCIyT 1o cxeme A. JloHaOeawmana, IpoBOIUTE aHATN3 MIPOIIECCOB HA OCHOBE TPEX
KOMITOHEHTOB (CTPYKTYPHI, ITpoliecca U pe3yIbTaTa) B eKETHEBHOHN JACSITEILHOCTH BpadueH;

6. IlpoBecTn ceMuHapbl ¥ OOYYCHHE TO 3AIMOJIHEHUIO MEIUIIUHCKOW JOKYMCHTAIIMH, TPaBUIbHON
OCTAaHOBKe auartosa B coorBerctsuu ¢ MKB-10.

7. llpumate cTaTyc BpadaM, KaK BJIaJeNbleB JIeYeOHO-AMArHOCTUIECKUX MPOIECCOB B MPOIECCHOE
YIpaBICHHUE U MPOLIECCHBIA aHaIN3, HayaTh padoTy 1o craHmapTuzanmu [IpoTokonoB neueHus. B 1emsax
aganraiuu [IpoToKoIOB HEOOXOMUMO CO3/IaHUE KapT MPOIECCOB Ha OCHOBE [IpOTOKOIOB NedeHus, HE
Hapymas TpedoBanms [IpoTokonos, yrBepxkaeHHbIX M3PK, Tak kak MOBBIIIICHNE Ka4eCTBA MEIUITHHCKAX
YCIYT BO3MOXKHO TOJIBKO Yepe3 CTaHIAPTH3AIUIO MTPOILIECCOB OKA3aHUS METUIIMHCKIX YCIIYT.
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'Kasak yiarTeik yausepeuteri. On-Papadu, Anmatsl, Kasakcran,
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KA3AKCTAH PECITYBJIMKACBIHBIH MEJUIMHAJIBIK KOPbI
MEJALUHAJIBIK YIHBIM/IA PBIHBIH MAPKETHHI'T KbI3METIH/IET'T
MEJUIUHAJIBIK KbI3METTEP/JI CAITACBIH BACKAPY

AHHOTanusi. Makaniazia 3aHHaAMaJIbIK JKOHE HOPMATUBTIK Ma3MyHbI Tajgay 2018 >KbUIbl MIHAETTI QJIEyMETTIK
MEIULMHAIBIK CAaKTaHABIPY J>KYHECiHIH iprertachl MeIULMHAIBIK YHBIMIApIBIH KE3EHIHAE camaHbl OacKapyablH
xy3ere aceipy yuriH Kazakcran PecryOmukacs! JIeHcay bk cakTay MUHHCTPIITT 9peKeT eTeli. MeTuIMHATBIK KbI3-
METTEep HapbIFbIHA KaTBICYIIBLIAPIBIH ©3apa 1C-KUMBLI, jKaHa KarAaiblHIa MEJULUUHAIBIK KbI3METTEP/iH KOJ JKe-
TIMAUTIN MEH canachlH apTThIPY YIIIH MEMJIEKETTIK OaraapiiamMachl MakcaTTapbl MEH MIHJETTepiHE KOJ KETKizy
MIHJIETTI MEAUIIMHANIBIK CaKTaHABIPYFa )KOHE QJIEYMETTIK JeHCAYJIbIK CaKTay YHBIMIApbIHBIH MApKETHHITIK ©3apa ic-
KUMBUT KOPBIHBIH THIMILUIITIH apTTHIPY KKETTUIIriHEe OaillaHBICTHI IpoliieManap e3eKTUIir. 3epTTeyIiH MaKcaThl
MEIUIMHAIBIK KBI3MET camnachlH Oackapy OOWBIHIIA 3aHHAMAIIBIK >KOHE HOPMATHBTIK aKTLIEpHi Tajjay >KoHe
MeauiuHaIbIK CaKTaHIBIPY KOPBIHBIH MEIULIHHAIBIK YHBIMIAPMEH ©3apa dpeKeTTecyeri poii Goibin TabbuIajibL.
3aHHAMAITBIK JKOHE HOPMATUBTIK aKTUIEpl Tajuaay oicTeMeci, MEIUITMHAIIBIK, KYIKAaTTap IbIH capanTaMalblK Oaracel
naiaIaHbLIIbl. aypyXaHara HayKacTapIbl MEIMIMHAJBIK jka30anapibl capanrtaMa HOTHKENepi camacklH Oackapy
yuiH Gakpuiay KO3FalaThlH MEIUIMHAIBIK YHBIMAApAa MEIUIUHAIBIK KBI3METTEpAiH canacklH O0akpuiay Kazakcran
KyieciH/ie )KYMBIC ICTEHTIH KONTereH acleKTUIepiH KaiiTa Kapay KaeTTiriH KepceTTi. MeAnIMHAIBIK KbI3METTIH
camachlHa KOWBLIATBIH TaJaNTapAbl apTTHIPYIBIH JKaHAa JKarJalnapblHIa MEIUIMHANBIK YHBIMHBIH IMIKI ayauT
KbI3METI camaHbl 0ackapy YILUiH >KeTKUIIKCi3. MenuuuHanblK YHbIMAAp TOJBIK Tajljay jkacayra Kelly Kepek, sSFHU.
Ci3 HayKacTap/IblH IIaFbIMAAPHI TYPiHIE, HEMECe OJiMi JICHCAYJIBIK CaKTay KbI3METTepiHe (KYpBUIBIMBI XKOHE TEXHO-
JIOTHSUIBIK) carachl FaHa eMeC, TYIKI HOTHXKere OapIiblK acleKTUIepiH Tainay KaxeT. O yIIiH KacilTiK MiHASTTepal
OpBIHJIAFaH Ke3/Ie MPOLECCTiH KOPCETKIMTEPIiH Kajaranay YLIIH IPOLECTiH HellepiH (aapirepriepi, Menoukenepi)
cara MEHEPKMEHTIHE TapTy KaXeT. MeanIMHAIBIK KbI3METTET1 aKayIapIblH aJIAbIH-ally MEXaHU3Mepl KYPbUIBIMBI
MEH IPOLIECIH TalIay CaThICBIHIA TYD.

Tyiiin ce3gep: MEOUIMHANBIK KBI3MET CalachlH 0acKapy, oJI€yMETTIK MapKeTHHT, MIHIETTI METUIIHHAIBIK
CaKTaHIBIPY, CapanTaMallblK Oaranay, KeMIIUTIKTEp.
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JUJIUU AKOBJEBHE KYPOUKUHOHN
90 JIET

6 despana 2018 r. ucnomuaunock 90 met co gus poxacHus Jlugun SxosneBHbl KypoukuHONW —10K-
Topa OMOJIOTHYECKHUX HayK, Mpodeccopa, BEIAAIONIErocs reo00TaHnKa, 3Koora, kaprorpaga Kazaxcrana,
xopoio m3BectHoro B CHI™ u mansHem 3apyoexse. JI.5. Kypoukuna okonunna Kazaxckuii [lemuacTHTy T
uM. Abas n actmpantypy B MucTHTyTe O0TaHnkn AH KazCCP. Kamammarckas awmccepraiiis Obliia Imo-
cBsimieHa mactOumam myctbiHd KeibuikyM (1953), mokTopckas cTeneHb NMPHCBOCHA 3a MOHOTpadu-
yeckyto paboty «IIcammounbHas pacTUTeNbHOCTD MycThIHb Kazaxcrana (1975).

Cdepa nayunsix naTepecoB JIuaun SIKOBIEBHBI OXBATHIBAET MIMPOKHUI KPYT MPOOIIEM: B3aUMOCBA3h
pPacTUTENBHOCTH C TIOYBAaMH, pelibe()OM, KIMMATOM; IOJIHOTA HCIOJBH30BAHUS PECYPCOB OKPYKAIOLICH
cpenpl; OnopazHooOpa3ue Ha BHIOBOM, LIEHOTHYECKOM M SKOCHCTEMHOM YPOBHSX; pallOHMpPOBaHHE H
KIacCU(UKAIWs, TPUPOJHAs M aHTPOIIOTCHHAas TUHAMHKA DPaCTUTENHLHOCTH; KaprorpadupoBaHue u
omnpezaeneHne (yHKIHOHAIFHOW 3HAYMMOCTH PACTUTENIFHOCTH W dKOcHcTeM U 1p. HaydHo-mpomsBozcT-
BEHHYIO 3HAYMMOCTh UMEIOT PEKOMEHJAIMU IO MPHUPOIOIOIB30BAHUIO, TACTOUIIHBIE KaJacTphl, KapThl
YCTOMUYMBOCTH, HKOJOTMYECKUX OrPaHMYEHUN U OXpaHHbIX Mepornpustuil. JI.A.KypoukuHa — ogun u3
MEPBBIX HCCIEAOBaTeNIel MpOoOJIeM OMYCTHIHUBAHUSA, CTOSJIa y HWCTOKOB MOHUTOPHHTA YCHIXaHUS
ApasibCKOTo MOps, SBJIsIeTCA IOCJeNoBaTeNieM TEeOPEeTHUECKHUX pa3padoTok akageMuka b.A.beikoBa o
JOMHHAHTaX PacTUTENBHOrO TOKPOBa, KOHACCOLHMALMUAX, KIACCH(PUKAUK HSKOCUCTEM, CTPYKTYPHO-
(YHKIIMOHAIEHOW OpTaHHU3allMd PACTUTENHHBIX COOOIIECTB. B pyKOBOJCTBE CTAIMOHAPHBIMH HCCIIEI0-
BaHusaMHu (1965-1990 rr.), naboparopueii SKOJOTHU U OXPaHbl PaCTUTEIbHOCTH MHCTUTYyTa OOTaHUKU
(1976-1993 rr.), MexayHapoaueiMu kKypcamu mo skonorud nactoumn (CKHT-IOHEIT) mposBuncs
opranuzaropckuil Tanant JI.S. Kypoukunoit. Jluaus SkoBneBHa moAarotoBmia 12 xkaHOUAATOB U 2 JOK-
TOPOB HayK.Pe3ynbTaT ImIomoTBOpHON HAy4dHOW nesTenbHOCTH - Ooiee 250 crareit m 16 moHOTpaduid.
Kpynueimmm 1ocTnkeHneM B IeATeNbHOCTH M0 NMpoekTy ['Od «I'mobanbHO 3HaYMMbIe BOJTHO-00JIOTHBIE
yrozapst Kazaxcranay crana pa3paboTka KOHIIENTYalIbHON 0a3bl 3KOCUCTEMHOTO TIOIX0/1a.

JI.A. KypoukmHa y4yacTBOBayia B pa3paboTke HalmoHaNBHBIX MpoOrpaMM IO OOpHOE C OIYyCTHIHH-
BaHMEM, TI0 COXpaHEHUIO Omopa3zHooOpas3us, Kacnuiickoi aKoornueckoi mporpamMmel. Jluaus Axosnes-
Ha sBJsIeTcs MeXayHaponHbeiM skcrieptoM OOH mo omycteiHuBanuioo. ONBIT HM3ydeHUs mpobiem
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OITYCTHIHUBAHUS TOJYYIII CBOE OTpaxkeHue B 3 TomeMoHorpaduu «Pecrrydnmka Kazaxcran» u Ha kapTe B
HarnmonameaoM ATtiace, m3gaHHeix B 2010 romy. MToroM MHOTOJIETHETO Tpyla cTaia MOHOTpadus B
coaBTopctBe ¢ [.b. MakynbekoBoit «IIpupoMHO-aHTPOTIOTEHHOE OITYCTHIHUBAHUE PACTUTEILHOCTH
Kazaxcrana», koTopas OXHUAAaeT CBOETO0 ONMyONMKOBaHUS. boraThlli ONBIT W3YYCHUS MACTOWIIHBIX
HKOCHCTEM OKa3ajcsi BOCTPEOOBAHHBIM IPH BHIMMOJHEHWU T'PAHTOBOTO MPOEKTa B 30HAIBHBIX ITyCTHIHIX
Ceseproro [lpuapames (2015-2017 rr.), tme Jlunus SIkomieBHa cTama pa3pabOTIMKOMCEPHU KapT M
PEKOMEHIAIMI M0 CTAOMIM3AIMK YCTOWYMBOTO (BYHKIIMOHUPOBAHHMS W HOPMATHBHOTO MPUPOAOIOIb-
3oBaHusA. Jluaus SkoBieBHa MpOJODKAaeT aKTUBHO ITyONMKOBAaThCA. B OmHON M3 TOCiemHUX craTei
BXKypHalie «Aridecosystems» (Springer) MOgHMMAETCsI BOIIPOC OOOIpENeeHHH TCHACHIINNA JeCcTaOuIu-
3allUl OKpPY’KalolIeH cpeibl W pHUCKa TOTepd Ouopa3HoOpas3usi Ha YPOBHE JKOCHCTEM M 30HAJBHBIX
pactutenbHbIX (opMaruit. O0CYk)IeHHUE MPOIOIIKACTCS B JAPYroi MyOIHMKAIMK 1O OLICHKE 3HAYMMOCTH
30HAJIBHBIX (popmaruii kKak OaphepoB IO MPEAOTBPAIICHHUIO MPOIECCOB OMYCTHIHUBAHMS. DTH PabOTHI
BBITIOJIHAIOT BaXHYIO MCETOAWYECKYIO POJIb 1A MOHHUTOPHHIA OITYCThIHUBAHUA. Cratpd 1o HUCTOpHHU
reoboranuku B Kazaxcrane mojBesia UTOTH 3a mepuojl ¢ Hadaina XX CTOJIETHS M ONpeeNuia Mepcrek-
TUBHI (PyHIAMEHTAIBHON HAyKH.

Cepneuno mosnmpasisieM Jlumguio SIkoBIEBHY cO ClIaBHBIM OOMIIEEM, XKelaeM AOO0pPOro 3T0POBBA,
JOOJITUX JICT )KU3HU, TBOPUCCKUX YCIIEXOB U HOBBIX HY6HHKaHHﬁ.

Konnexmue Hucmumyma 6omanuxu
u pumounmpooyxyuu MOH PK
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