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The article reviews the literature data and the process of natural regeneration of growing conditions of
the Sogdian ash-tree located in the Charyn ash grove, Almaty region. Research purpose: to determine the
natural regeneration and adaptation to the environment of Sogdian ash-tree. Objectives: establishment of
sample areas along the terraces, determination of tree, shrub species growing on the grove fterritory,
calculating natural regeneration, analyzing adaptability to the environment. In the Charyn State National Nature
Park research on natural regeneration of Sogdian ash-tree (Fraxinus Sogdiana Bunge) was conducted on
cordons 1,2,6 in the Sarytogay valley.

To study the natural regeneration process of the ash grove along the terraces, test plots of different
sizes were established: 100 m x 100 m, 50 m x 50 m, and 25 m x 100 m. On these plots, measurements of
young ash growth were conducted at 10-meter intervals using 2 m x 2 m sample areas. The data collected
provided indicators of the viability of young ash shoots.

In the course of the research work the natural process of Sogdian ash-tree regeneration, i.e. the state
of growth of viable young shoots was studied. All obtained results are reflected in the form of a table, statistical
analysis was carried out. The process of natural regeneration of the Sogdian ash-tree, a valuable species of
the state forest fund, is multifaceted, encompassing biological, forestry, ecological, economic, and social
aspects. The results obtained can be used in research by students, master's students, doctoral candidates, as
well as forestry specialists.
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PEJIUKTI LLAFAH TOFAUBIHOAFbI COFAbI LUAFAHbIHbIH
(FRAXINUS SOGDIANA BUNGE) TABUFU XXAHAPYbI

MasapxaHoea K.M.* — aybin wapyawbinbifbl fbliibiMOapbiHbIH KaHOudamel, «OpmaH pecypcmapsbl
JKOHe OpMaH wapyawhbinbifbly Kaghedpachl KaybiMOacmbipbliFaH rnpogeccopbiHbiH M.a., C.CelgbynnuH
ambiHOarbl Ka3ak aepomexHuKarbiK 3epmmey yHusepcumemi, Acmana K, KazakcmaH Pecriybniukacsil.

Owmipoea XK.O. — aybin wapyawbifbifbl FblbIMOapbiHbIH Mazucmpi, « OpmMaH pecypcmapbi aHe opMaH
wapyauwbinbifbl»  KaghedpacbklHbiH oKbimywsbickl, C.CeligpynnuH ambiHOafbl Ka3aK azpomexHuUKarsbiK
3epmmey yHusepcumemi, AcmaHa K, KazakcmaH Pecrniybnukacsi.

Capmb6aes XK.T. — rbinibiM b6ernimiHiH xemekwici, LLlapbiH mMemaekemmik ynmmsbik mabufu napki,
Anmamsi 0bnbicbl, KazakcmaH Pecriybniukaceil.

Hypnabu A.E. — aybin wapyawblibifbl fblrbiMOapbiHbiH Mazucmpi, « OpmaH pecypcmapbi XeHe opMaH
wapyawblinbifbly KagedpacbiHbiH afa OKbimywsbicbl, C.CelipynnuH ambiHOarbl Kasak aspomexHUKasbIK
3epmmey yHugsepcumemi, AcmaHa K, KazakcmaH Pecrniybnukacsi.

Makanada Anmamsi 061bichl, LLlapbiH waraH moralibiHda opHanacKaH cofdbl WaraHbIHbIH ecy xardallbl
bolibiHWwa 8debu depekmep meH maburu xaHapy rpoueci KapacmaipbliraH. 3epmmeydiH MaKkcamabl: cofFObl
waraHbIHbIH maburu xaHapybl XoHe mipuwlinikke 6elimidinieiH aHbiKmay. MiHdemmepi: meppacanap
bolibiMeH ynei anaHdapbiH carny, morfal ayMarbiHOa ecemiH araul xeHe byma myprepiH aHbiKmay, maburu
XaHapyObl ecennmey, mipuwinikke 6edimidiniciH manday. LllapbiH memnekemmik ynmmablK maburu napkiHoe
cofObl waraHbIHbIH (Fraxinus sogdiana Bunge) maburu xaHapybl 60UbiHWa 3epmmey XyMbiCmapsbl
Capbimorall ankabbiHOarbl Ne1,2,6 alHanbivmdapda xypeisindi. lllaraH moralibiHbiH maburu xaHapybiH
baranay makcambiHOa meppacanap 6olibimeH kennemi 100 m x 100 m, 50 M x 50 m, 25 m x 100 m aparnbifbiHOa
yrei anaHOapbi canbiHObl. CanbiHFaH yrei anaHOapbiHOa ap 10 memp apanbikmapda (2 M x 2 M) xac
ecKiHOepOi caHay, ecenmey XyMbiCmapbl Xypai3ifin, emipweH xac eckiHOepOiH Kepcemkiwmepi anbiHObI.
3epmmey xymbicmapbl 6apbicbiHOa, COFObl WaraHbiHbIH mabufu >aHapy MpPOoUeci, SiFHU eMIpweH >ac
eckiHOepOiH ecy xarlalibl 3epmmeniHdi. XKypeisineeH xymbicmapObiH Homuxernepi kecme mypiHOe
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Kepceminin, cmamucmukarblK capanmama xacarnbiHObl. Memnekemmik opmMaH KOpbIHbIH aca KyHObI mypi
6onbin mabbinambiH CofFObl WaraHbIHbIH maburu xaHapy Mpoueci Ker acriekmisni: buosoausisiblK, opMaH-
WbIbIK, 3KOI02USITIbIK, SKOHOMUKAaSIbIK, a5ieymemmiK. AnbiHFaH Homuxenepdi cmydeHmmep, Ma2ucmpaHm-
map, OoKmopaHmmap, COHbIMEH Kamap OpMaH wapyaulblibiFrbiHOarbl MamaHOap e3iHiH 3epmmeyrnepiHoe
KondaHa anadkbl.

TytiHdi ce3dep: cordbi WwaraHbl, yrei anaHbl, maburu XaHapy, Xac eckiH, allHanbiM, waraH moralbl.

ECTECTBEHHOE BO3OBHOBJIEHUE SACEHA COI'D,I/IVICKVOFO
(FRAXINUS SOGDIANA BUNGE) B PEJIMKTOBOU ACEHEBOW POLLE

MasapxaHoea K. M. * — kaHOuOam cerlbCKOX035UCMBEHHbIX HayK, U.0. accou. npogh. kaghedpnl «JlecHble
pecypcbl U necHoe xo3slcmeoy, Kasaxckuli azpomexHudeckul uccriedogamersibCKull yHU8epcumem Um.
C.CelpynnuHa, 20pod Acmara, Pecrybnuka Kazaxcmar.

Amuposa XK.A. — Mazucmp Ces/lbCKOX035UCMBEHHbIX Hayk, rpernodasamerib kaghedpb! «JlecHbie
pecypcbl U riecHoe xo3sicmeoy, Kasaxckull aspomexHudeckul uccriedosamesibCKull yHugsepcumem
um.C.CelicpynnuHa, 2opod AcmaHa, Pecrnybriuka KasaxcmaH.

Capmbaees XK.T. — pykoeodumenb omdena Hayku, YapbIHCKUl HauyuoHasnbHbIU NpuUpOOHbIlU napk,
AnmamuHckasi obniacme, Pecrybnuka KazaxcmaH.

Hypnabu A.E. — Maaucmp CcefbCKOX038UCMBEHHbIX Hayk, cmapuwuli nperodasamersb Kagedpbl
«flecHbie pecypcbl U necHoe xo3salucmeox», Kasaxckuli aspomexHudeckuli uccredosamernbckul
yHusepcumem um.C.CelipynnuHa, 2o0pod AcmaHa, Pecrybnuka KasaxcmaH.

B cmambe paccmompeHbi flumepamypHbie OaHHbIe U [POUECcC eCcmecmeeHHO20 80306HO8MEHUS
ycnosul rpouspacmaHusi coe2OuliCKoeo SICEHS, pacrionioxXeHHo2o 8 YapbiHcKoU siceHesol pouwe Anva-
muHckol obnacmu. Llenb uccrnedosaHusi: onpedesiumes eCmecmeeHHoe 80306H08eHUE U MPUCnocobrieHHo-
cmu K cpede coedulickoeo siceHsl. 3adayqu: 3anoxeHue rnpobHbix nnowadel 80onb meppac, ornpedesieHUe
OpesecHbIX U KycmapHUKO8bIX MOpo0, rpouspacmarowux Ha meppumopuu pouu, pacdem ecmecmeeHHo20
80306H08/IEeHUS, aHanu3 npucrnocobneHHocmu k cpede. B YapbiHckom [ocydapcm8eHHOM HayuOHaibHOM
npupodHoM napke uccredosaHusi Mo ecmecmeeHHOMY 80300HO8/1eHUK co20ulickoeo siceHs (Fraxinus
sogdiana Bunge) nposodunuck Ha kopOoHax Ne1,2,6 e Capbimozalickol donuHe. C yenbro usydeHus xoda
ecmecmeeHH020 80306H08/eHUsT siceHesol pouwu 800sb meppac bbinu 3anoxeHbl MpobHbie nnowadu
pasmepom (100 m x 100 m), (50 m x 50 m), (25 m x 100 m). Ha npobHbix nnowadsax ¢ uHmepsasiom kaxobie 10
mMempos nposodurcs y4ém nodpocma nnowadbro (2 M X 2 M) U 6biiu nonydyeHsb! nokazamersu XUu3Hecro-
cobHocmu mornodbix nobeeos siceHsi. B xode uccriedogamernbckol pabomel 6bil U3yYeH ecmecmeeHHbIl
npoyecc 80306HO8IEHUS cO20UlICKO20 SICEHSI, MO €CMb COCMOSIHUE POCMa XU3HEeCNOCOo6HbIX MO/100bIX rnobe-
208. Bce nony4yeHHbie pe3ynbmambl ompaxeHbl 8 gude mabnuusl, NposedeH cmamucmu4YecKuli aHaaus.
lpouyecc ecmecmeeHHO20 80306HO81IEHUS CO20ULICKO20 SICEHS, A8MAIUea0Cs UeHHbIM sudom 2ocydapcm-
B8EHH020 J/IeCHO20 YoHOa, A8/IAEemMCs MHO20epaHHbIM. 6UOI02UYECKUM, JIECHbIM, 3KOST02UYECKUM, 3KOHOMU-
Yyeckum, couuasibHbiM. lofydeHHbie pe3yrbmambl Mo2ym Obimb UCM0/Ib308aHbl 8 C80UX UcciedosaHUsIX
cmydeHmamu, MasucmpaHmamu, OOKmopaHmamu, a makxe creyuanucmamu 6 obrnacmu 1ecHo20
xossticmea.

Knro4deebie cnioea: siceHb coz20ulickull, npobHas nnowadb, ecmecmeeHHOe B80306HO8IEHUE,
nodpocm, KOpAoH, siceHegasi pouia.

Introduction. According to the Law of the Republic of Kazakhstan of July 7, 2006, Ne175-lll (as
amended on 02.01.2021) [1, p.36], protection of particularly protected natural regions is mandated, and special
emphasis is given to the conservation of important and additional trees and shrub species. According to the
future thematic scientific plan of the Ministry of Ecology and Natural Resources, Committee of Forestry and
Fauna of the RK, work is planned on the identification of rare, endemic, medicinal, and ornamental plant
species, condition assessment, and study of widespread plant life in specially protected natural areas. The
5014-hectare Charyn SNNP [2, p.199], and the 1100-hectare ash grove in the Almaty region's Uygur district
are therefore included in the protected areas.

According to natural scientific and technical-economic data, there are more than 900 vascular plants in
the park, including 56 rare and endemic species [3, p.132]. In this area, there is an amazing natural attraction,
the Charyn Gorge, and the mysterious grove «Ashy, located 50-60 km away. This grove, which is a part of the
park's highly protected natural areas, is a remnant forest of national significance. It has been a part of the list
of natural monuments since 1964 [4, p.121].

Ash grove has been an isolated population since ancient times, and because of its unique geographical
landscape canyon is located in a deep lowland, desert-steppe conditions [5, p.198]. Since the Neogene, when
the temperature in these regions was warmer than it is now, there has been a Sogdian, or potamophilous, ash-
tree forest [6, p.110]. The forested areas occur in the narrow valley of the Charyn River. The length of the river
is 427 km, the catchment area is 7,720 km2 and the width is 2.0 km [7, p.1744]. This river flows in the territory
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of the Raiymbek and Uygur districts of the Almaty region. The average annual flow of the Charyn River is 35.4
cubic meters per second. The river is fed mainly by atmospheric precipitation, so its regime level differs from
that of glacial rivers (Fig.1). The river's water content has increased by more than 20% in response to current
climate change circumstances. Rising temperatures cause mountain glaciers to deteriorate, which in turn
causes more water to flow into rivers, contributing to the rise in water content [8, p.67].

«Ash Grove», located in the arid zone, is the most valuable treasure of nature, a relict forest left over
from the old. Since this place, which is popularly called «Yeren grove (the ancient name of the grove),» is filled
with historical values, It is essential to carry out in-depth investigations of the soil., waters of the Charyn River,
trees and shrubs species, plant life. Spreading across 12,693 km2, Charyn is a major left tributary of the lle
River that originates on the southern slope of the eastern portion of the Ketmen range [9, p.357; 10, p.4]. The
main tree species of this grove is Sogdian ash. Approximately 35% of the forested land is covered by
phytocenoses, making them the most significant form of forest [11, p.822]. The work on the preservation of
this species of ash, which has no analogs all over the world, is of great importance. Therefore, the study of
this overgrown grove area, including the natural regeneration of Sogdian ash is an urgent problem of great
importance for the preservation of a unique oasis.

Figure 1. — Charyn River

Employees of the Charyn SNNP conduct systematic monitoring of the preservation of the important for
the country «Ash Grove» and work with universities to conduct research work. Kazakh Agrotechical University
named after S. Seifullin (KATU) in Astana, the Kazakh National Agrarian University (KazNAU) in Almaty, as
well as the Eurasian National University named after L.N. Gumilyov (ENU) together with scientists, are working
on the study of the water system, affecting the grove, tree, and shrub growth, natural conditions [12, p.149].
The Sogdian ash is a remnant species of the area, sprouting from a unique and old geological epoch, and was
recorded in the Red Book of Kazakhstan in 1981 [13, p.106]. This is because a thorough study of the riparian
valley can access numerous scientific facts. The area of the Sogdian ash tree, soils, the impact of the water
system on the grove, as well as environmental, and climatic conditions, as well as the history of the past
centuries, its impact on the modern period should be studied. We hope that our research work will continue
and give positive results for the grove.

Research materials and methods. Research work in Charyn SNNP on cordons Ne1,2,6 in Sarytogai
Valley Fraxinus sogdiana B. was conducted to identify natural regeneration. Natural regeneration of Sogdian
ash was obtained as research materials. Research methods in line with the Republic of Kazakhstan's Law of
November 9 and its changes and additions, 2012 Ne 17-02/566 «Instructions on conducting a forest inventory»
(28.01.2020), section «Study of the characteristics and conditions of forest growth on the object of forest
inventory», paragraph 2 «Study of forest plantations and natural regeneration» [14, p.57] along the traffic
circles were constructed sample areas. According to where the terraces are located, the sizes of trial plots
varied from: 100 m x 100 m, 50 m x 50 m, and 25 m x 100 m. The research work on the sample plots on the
terraces was carried out in line with the methodology of Yu. I. Manko [15, p.304]. The coordinates of the sample
plots were obtained and shown by Google Earth (Fig.2).
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Figure 2. — Allotments, on which the trial plots is located

On the built trial plots every 10 meters (2 m x 2 m) the counting, and calculation of young growth were
made, and all received data was registered in the field journal. It is noteworthy that the terraces differed in
width and length, and the sizes varied because part of the grove (trial plot Ne1, terrace Ne1) was flooded.

Research results and discussion. The area of the Charyn SNNP is 5014 ha, the forest area is 2315
ha, and the pure ash grove is 1100 ha.

Valuable, endemic barberry of Ili (Berberis iliensis M. Pop), growing along the river lle, Alimaty region of
Kazakhstan. together with Sogdian ash in places adjacent to the river bank (Fig.3).

g

-

Figure 3. — lli barberry (Berberis iliensis M. Pop)

A feature of the flora of this area is the presence of a number of endemic plants, including the lli barberry
(Berberys iliensis M. Pop) is featured in the Red Book of Kazakhstan (1981) as a rare, endemic species.

At the trial plot Ne 1, the honey locust (Gleditsia triacanthos L.), common walnut (Juglans regia L.), dog
rose (Rosa canina L.) (Fig.4).

b
Figure 4. — (a) dog rose (Rosa canina L.); (b) honey locust (Gleditsia triacanthos L.)
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Trial plot Ne1 was built on compartment 36, of allotment Ne3, and Ne6 of cordon Sarytogay Valley. The
total area of this cordon is 2059 ha.

The area of compartment 36 is 117 hectares, and the area of the allotment is 4 hectares. The size of
the trial plot Ne1 is 50 m x 50 m. Since part of this area was flooded, the calculation of young shoots of Sogdian
ash was difficult. However, young shoots were calculated at a distance of every 10 m (2 m x 2 m) on the built
trial plot (Fig.5).

a
Figure 5. — (a) scheme of the trial plot on which the shoots are calculated; (b) young shoots

As we already noted, young shoots were calculated every 10 m interval (2 m x 2 m). Part of this trial plot
was flooded in the spring month due to the rising of groundwater, which hindered the development and growth
of young shoots. Young shoots were calculated by total sample area, quantitative values are shown in Figure
6 below.

Young shoots
1]
®cHosHoM
'ECHOBHOM /
@cHoBHON /
_@CHOBHOVI /
gCHOBHOVI /
QCHOBHOK' - Number of young shoots
90"'03“0” ?’Q'; on the trial plot Ne1
OcHoBHOW
BcHosHon
§CHOBHOI7I
z 25cm 15cm 10cm 5cm  3cm

Figure 6. — Quantitative indicator of shoots in the trial plot Ne 1
The 25 cm shoots, as shown in the diagram in Figure 6, were 46 pcs, 15 cm-45, 10 cm-68, 5 cm-60,
and 3 cm-160.
The average deviation of natural shoots in the constructed trial plot is shown in Table 1.

Table 1 — Average deviation of young shoots in trial plot Ne1

Ne | Tree name Number of young shoots (cm / PCs)
25cm 15cm 10 cm 5cm 3cm total
1 Sogdian ash | 46 45 68 60 160 379
tree
average 2,3 2,25 2,95 2,72 6,9
value
14,06 14,07 4,27 14,20 13,43

As shown in the table, the deviation of young shoots of Sogdian ash is 25 cm+4.06, 15 cm — +4.07, 10
cm —+4.27,5 cm — +£4.20, 3 cm — £3.43.
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To the south of this trial plot extends a hilly crack of Paleogene age, an earthen hill, and the terrace,
cordon no. 6, is a few meters below.

There is a centuries-old Sogdian ash tree, 3.2 m wide and 22.5 m high, growing inside the boundaries
of the trial area. It is popularly called the «Aksakal tree», Charyn is fenced, as it is among the monuments in
the territory of SNNP.

Cordon Ne 6 for reasons such as the proximity of groundwater, the location of the terrace below, the soil
of the area where the Sogdian ash grows is wet, and some of it is visco-clayey. Forest fullness-0.6; growth
class-2, age approximately 80-40-50, height — 11-21 m, d — 18-32 cm.

In the northwestern part of the 2nd terrace (area-66 ha) of cordon Ne 6, Sogdian ash grows intermingled
with white saxaul and tamarix, natural regeneration is not present. (Fig.7).

Figure 7. — (a) Sogdian ash; (b) black saxaul

According to the species classification of E.V. Alekseev [16, p.2] and P.S. Pogrebniak [16, p.3], the
forest type is dry C1. Ash grows on the outskirts of this area, and dry saxaul grows in the middle places.

The trial plot Ne2 is built on compartment 5, of the allotment 20, Ne 1 cordon, the cordon covers 2444
hectares in total. The area of this quarter is 104 hectares, and the area of the allotment is 3 hectares.

The trial plot Ne2 was built on a site located 2 m away from the Charyn River, 100 m x 100 m in size.
Young shoot indicators were obtained at a distance of 10 m (2 m x 2 m) (Fig. 8).
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Flgure 8. — (a) scheme of the trial plot in which the shoots are calculated;
(b) counting young shoots
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In the cordon, along with Sogdian ash, there are common dog rose, barberry lliensis (Berberis iliensis
M. Pop.), and licorice, belonging to the family Fabaceae (Glycyrrhiza glabra), growing mixed with perennial
and herbaceous plants. Forest fullness-0.7; growth class-2, age-45, height-16 m, d-28 cm (Fig.9).
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Young shoots
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Figure 9. — The number of young shoots on the trial plot Ne2

Shoots 25 cm-92 pcs, 15 cm-114 pcs, 10 cm-250 pcs, 5 cm-271 pcs, and 3 cm-819 pcs, as shown in
the diagram in Figure 10.

Shoots of 3 cm showed the highest rate, and the average deviation from the total growth was given in
the table below (Table 2).

Table 2 — Average deviation of young shoots by trial plot Ne2

Ne | Tree name Number of young shoots (cm / PCs)
25cm 15cm 10 cm 5cm 3cm total
1 Sogdian ash | 92 114 250 271 819 1546
tree
average 2,25 3,45 543 4,10 8,8
value
15,11 15,22 16,04 17,6 18,7

As shown in the table, the deviation of young shoots of Sogdian ash is 25 cm+5.11, 15 cm5.22, 10
cm=6.04 , 5 cm=7.6, 3 cm+8.7.

Trial plot Ne3 measuring 25 m x 100 m (Fig.10) was constructed at a distance of 5-6 m from the river
bank at the location of the 6th quarter, 7th allotment, cordon Ne 2. The area of the compartment is 58 ha, and
the area of the allotment is 5 ha. Forest fullness-0,3; growth class -3; age-20-40, height 10-2 m.

i \ ! i \ ! i \
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Figure 10. — (a) scheme of the trial plot on which the shoots are calculated,;
(b) work on the trial plot

On the trial plot Ne3, middle-aged trees are growing, as well as raw poles. Poles are about 564, 8-10 m
high and 5-7 cm wide. Number of mature trees-48 pcs, middle-aged — 30 pcs.

Observational work found that the process of natural regeneration of Sogdian ash varied over trial plots
constructed along the terraces. Due to the constant moisture, on the first terrace the Sogdian ash grows
naturally, and has good growth and general condition. The second terrace showed yellow dry soil, the low
growth rate of Sogdian ash, and lack of natural regeneration. In addition, the predominance of saxaul and
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tamarix was clearly visible. Based on the results of our study, we emphasize the need for a number of
measures aimed at artificially increasing the areas flooded during spring floods in order to preserve the ash
grove. This is a result of the natural regeneration of the Sogdian ash tree is closely related to fluctuations in
the water table, soil salinity processes, leaching of salts, climate change, and regulation of water flow in the
river. On these issues, as we noted above, extensive research work by hydrologists and soil scientists is
needed.

Sogdian ash is a moisture-loving tree, but the impact of hydro-technical structures that violate the natural
hydrological regime of the Charyn River (Moynak HPP) [17,103 p.] on the grove's current status has a
detrimental effect on ash grove conservation.ve, on the process of natural regeneration.

Conclusion. As part of the research work, the natural process of regeneration of Sogdian ash, that is,
the state of growth of viable young shoots was studied. All obtained results are reflected in the form of a table,
a statistical examination was carried out.

In conclusion, It is important to know that the ash grove, which is a protected area, has great value, and
it is essential to carry out scientific study on the natural regeneration of groundwater, and determination of the
historical chronology.

Timely monitoring and further planned implementation, as well as organization of measures for the
conservation, and reproduction of biodiversity of tree and shrub species in the grove, work to improve the
sanitary condition of relict Sogdian ash tree promote the development and advancement of trees.

To date, there is very little research data related to the past centuries. Scientific investigation is required
in this regard. Carrying out these works will expand the range of historical data on the Charyn Gorge, which
has become a jewel of life. This, too, will undoubtedly be a good advertisement.

Speaking of the Charyn Gorge, it is necessary not only to tell about the endangered Sogdian ash tree,
but also to preserve this value and protect the wealth of nature, but also to form an attitude toward its promotion
and special assessment. To ensure this approach, every citizen of the country needs to respect our natural
heritage and further contribute to its further development, and prosperity.
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APAIJ1 6HIPIHIH 3KONOrmsnblK XAFOAWUBIHOA KOK LWONTIH
KOHBEMEPIIK ©HAOIPICIH XXACAY MYMKIHAIKTEPI

MyxaHos H.B.” — aybin wapyauwblinbifbl fbiribiMOapbiHbIH KaHOUdamebl, «XKapambiibICmaHy XoHE XoHe
criopmy kaghedpacbiHblH OoueHmi, «Kbi3bimopda «bonawak» yHusepcumemi» MXXLUC, Kbizbinopda K.,
KasakcmaH Pecrybrnukacs!.

BekxaHos C.)K. — PhD dokmopsl, KaybiMOacmbipbliiraH rpogeccop, «AzpaprbiK mexHoroausnap»
6inim 6epy 6ardapnamacsiHbiH xXemekuwici, «Kopksim Ama ambiHOarbl Kbidbinopda yHusepcumemi» KeAK,
Kbisbinopda K, KazakcmaH Pecrnybnukachi.

Camaesa [.K. — aybin wapyawbiribifbl fbliibiMOapbIHbiH KaHOUdambl, «XKapambliibicmaHy XoHe XoHe
criopmy» KaghedpacbiHbIH ara OKbimywhbIChbl, «Kbi3blnopda «bonawak» yHusepcumemi» XLLUC, Kbi3biiopda K.,
KasakcmaH Pecrniybnukacei.

Kynmacoe b.Ll. — azpoHomusi mazucmpi, «Cy pecypcmapsbl, xepdi natdanaHy XoHe a2pomexHuUKa»
KaghedpacbiHbIH ara okbimyuwbicbl, «M. ©ye3zoe ambiHOarbl OHmMycmik KasakcmaH yHusepcumemi» KeAK,
LLIbimkeHm K., Kazakcma+ Pecriybriukacebl.

Aybln wapyalblibifbl MandapbiHbiH eHiMOinigiH apmmabipy mek 6epik xeM-wen Kopbl bonraHOa FaHa
Xy3eze acadbi. MyHOal Kaxemminik acipece asblk myprepi a3, api onapdbiH KOpekminigiHiH memeH
bonybiHaH mandapObl MmornbiKKaHObI a3bikmaHObIpy KUbiHFa coFambiH Apar eHipiHOe epekwe emkip. MyUisoi
ipi Kapa wapyauwbinbiFbl 0651bicma eHdipinemid cymmid 90% acmambiH, em eHimOepiHiH 45% xybirbiH 6epedi.
byn eHim kenemiHiH ken 6eniai a3 alnapbiHOa asnbiHaObl. COHObIKMaH Marsnlbl OCbl Ke3eHOe OypbiC
asbIKmaHObIpyObIH MaHbI3bl 30P.

XKasda ecimOik me3 kytin kememiHOikmeH maburu xalbiribiMOapOb! rnatidanaHy ecebiHeH caybiH
MandapblH KeK werineH Kammamacbi3 emy eme KublH. OHbIH ycmiHe XbiidaH-xblifa Cbipdapusi 63eHi
afbIHbIHbIH KeMyiHe 6alnaHbicmbi mornbkipaK 6emiHiH my3daHybl KapKbiHObI XypyOe oHe cayblH Maribl
XaliblriamblH Xepriep mo3y yecmiHae.

OcnbiHOal xardatinapda cyapmarnsi xeprnepdiH apbip 2eKmapbiH XofFapbl carnarsibl KoK wern eHoIpici ywiH
natiGanaHyObiH e3ekminiai apmbin omelp. byn myproida kek wen eHOIpICiHIH KoHeelepsik XyUeciH
ylibimOacmbipyObiH MaHbI3bl YIIKEH.OHIPOIH 3K0102usinbIK XardaliblH eCKepcek, amaisiFaH macindiH FblibIMU-
rpakmukarsbIK KYHObIbIFbI XbliT ©MKEH calibiH apma mycriex.

3epmmeydiH makcambl Apai eHipi xardalibiH0a KeK wenmiH KoHeelepsiik eHOIPICH xacay MyMKiHOIeiH
aHbikmay bosnbin mabsinadel. Ecenmeynep xannbira opmak adicmep 6olbiHwa Xypaidindi. HomuxeciHoe
Apan eHipi xardalibiHda KekK a3biKmblH KOH8elepslik eHOIpICIHIH Kon xemimdi cbizback! xacarnobl. Kek a3biK
6HOIipydiH ocbl XxacariFaH cbi3backiH 0bribic wapyauwbliibikmapbiHOa naddanaHy caybiH MarbiHbIH eHiMoinigiH
8-10 npoueHmMke apmmbipbir, asbikmaHObIpy Ke3eHiH 3-4 anmara y3apmyra MyMKiHOik 6epeOi.

TyliHOi ce30ep: man a3bikmbiK Oakblidap, Xacbll KoHeelep, XXOHbIWKa, cymmi ipi kapa, cym
eHimoiniai.

BO3MOXHOCTW CO30AHUA KOHBEMEPHOIO MPOU3BOACTBA 3ENEHbIX KOPMOB
B 9KOJIOT'NYECKUX YCINTOBUAX NMPUAPAIbA

MyxaHoe H.B.” — kaHOuOam ceflbCKOX038UCm8eHHbIX Hayk, doueHm, doueHm Kaghedpbl ecmecmeo-
3HaHusa u cnopma, TOO «Kbi3binopOuHckul yHusepcumem «bonawak», 2. Kbeisbinopla, Pecnybnuka
Kasaxcman.

BekxaHos C.2K. — PhD, accoyuupogaHHbIl ripogeccop, pykosodumerb obpazosamernbHoOU rpozspam-
MbI agpapHbie mexHonoauu, HAO «Kbi3binopduHckul yHusepcumem umeHuU Kopkbim Amay, e. Kbi3binopoda,
Pecnybnuka Kazaxcmar.
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