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KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOmMpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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THE BIOLOGICAL CHARACTERISTICS
OF GRAIN PRODUCTION
AND SILAGE FROM CORN (ZEA MAYS)

Abstract. Improvement of technology of cultivation of maize in the Northern Kazakhstan was based on the
principles of soil-protective arable farming and harvesting silage was the main purpose. The advanced technology
with the use of early-maturing hybrids (FAO (Food and Agriculture Organization) 150-199) on the basis of mini-
mizing of the technological cycle has been developed in the North Kazakhstan Research Institute of Agriculture in
the period from 1987 to 1997. The average output of absolutely dry substance for this period was 4.8 t/ha, that is
45.1% higher than in the previous period (1977-1986). However, the advanced technology based on the cultivation
of the only silage crop (monoculture) cannot exclude a sharp decrease of the yields in droughty years and in years
when the summer is short and cool. The silage conveyor as an alternative to monoculture of maize was substantiated
by the selection of crops with different biological requirements for growth conditions. The yields of the silage con-
veyor crops (sunflower-maize-sweet sorghum) were 5.14 t/ha (absolutely dry substance), that is 0.73 t/ha higher than
the yields of monoculture of maize in the period from 2007 to 2009.

Key words: maize, silage, fodder, grain, early maturing hybrids, dry substance, the cultivation technology, me-
thods of cultivation, crop productivity, silo conveyor, monoculture, the Northern Kazakhstan.

Introduction. Maize cultivation in the northern regions of Kazakhstan originates from the 1950s
when the maize began to sow to produce silage. The large areas were sowed for the first time (more than
75 thousands of hectares) in 1954 and the areas about 1.5 mln hectares, which is 2/3 of the total area of
Kazakhstan, were sowed in the next 5 years [1, 2].

Large-scale introduction of maize and implementation of tilled farming system were carried out
simultaneously. The maize field was the main one in crop rotations in this farming system [3].

The introduction of maize was carried out rapidly and over the large areas, so the zonal features of the
new region of cultivation were not taken into account. Agricultural techniques, the system of agricultural
implements and hybrids of maize were carried over unchanged. Agro techniques were based on late-
ripening hybrids and the use of moldboard plowing, disk plough-harrows and checkrow planting ensured
the ability of two inter-row processing in two directions during the period of vegetation.

Such unreasonable transfer of a tilled technology into the steppe zone, not protected from destructive
influence of wind, led to the widespread deflation and systematic damage of the plants in the fields [4, 5].

The agricultural science faced a challenge of development of soil-protecting activities to overcome
destructive influence of drought, wind erosion. These methods would guarantee the preservation of soil
fertility. However, there were positive results. A practical expediency and economic efficiency of maize
cultivation to harvest silage on the basis of imported seeds was proven during the period of introduction of
maize in the Northern Kazakhstan [6-8].

Dairy farming was now based on a fundamentally new type of feeding in virgin areas. The basis of
the ration was silage and concentrates [9]. Scientific research of that period lasted until 1986. Soil-
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protective technologies were specified for each agricultural zone. The main tasks of the scientific research
were to protect the plants in the fields from wind erosion and a decrease in the amplitude of fluctuations of
the yields of maize. Researchers of the Northern Kazakhstan have proven that maize is not a tilled crop
and there is no need for continuous loosening of row-spacing [10, 11].

Agro-physical parameters of the soil after plowing do not meet the biological requirements for the
growth of maize. This fact was experimentally determined for the first time in the conditions of Northern
Kazakhstan. When the density of the soil in the rooting zone is 1.05-1.1 g/cm’, the optimum water, air and
food mode for the root system is created [12, 13], whereas after the plowing it is 0.9-0.95 g/cm’. Full
substantiation of this theory was given by scientists of Agrophysical Scientific and Research Institute
(Russian Federation) and in the countries of Western Europe [14, 15].

Materials and methods. The trends in change of the yields for a period of 1969-1986 were de-
termined on the basis of statistical reporting in the administrative districts, which are included in the
appropriate agricultural zone. Mathematical processing of data was performed by the method of equal
squares [16].

The analysis of the chemical composition of the biomass was performed according to the conven-
tional technique:

— the protein content - by the method of Kjeldahl;

— the determination of cellulose - by the method of Ganneberg-Shtoman,;

— the determination of sugars - by the centrifuge micromethod of Bertrand-Bieri;

— the determination of crude fat - by extracting with ethyl ether;

— the definition of carotene - on the SF-596 spectrophotometer.

Results and discussion. Soil-protective farming system included new crop rotations with the "corn-
wheat" crop group. The highest yield (absolutely dry substance) per 1 ha was obtained in this group.

Wide-row method of sowing (70 cm) has become an alternative to a checkrow sowing, where the
integrated protection of maize was carried out by applying of soil herbicides and surface treatment the
most littered plots on the field. A distinctive feature of the soil-protective technologies that had already
been developed was at the zonal level, to minimize a technological cycle by consolidating of manufac-
turing operations, increasing the width of capture of units and decreasing of the depth of processing.

We carried out a comparative assessment of energy consumption for a tilled technology (during the
period OF 1969-1976) and for a soil-protective technology (during the period OF 1977-1986) at the
experimental field of the North-Kazakhstan Scientific and Research Institute of Agriculture. The
experimental field is located in agricultural steppe zone of the Northern Kazakhstan. Abandoning the
plough began to use the cultivator and this led to increased productivity of labor and to reducing of mate-
rial resources. The maize seeder has been upgraded for stable operation after treatment of the ground with
a cultivator and performed a number of operations in a single pass: seed placement, fertilizing,
introduction of soil herbicides and soil loosening in the row zone [17].

Thus, the number of passes on the field has decreased almost by half (table 1).

A labor costs per unit of area has decreased respectively. The average yield for the period of im-
proving soil-protective technology (1977-1986) increased 1.5 times in comparison with the previous
period (1969-1976) and amounted to 3.3 t/ha (absolutely dry substance).

However, soil-protective technology did not guarantee an annual maturation to milky-wax ripeness.
Only in this phase maize is the standard raw material (more than 25% of absolutely dry substance) for the
production of high-quality silage [18].

There are not enough effective temperatures for late-maturing hybrids to reach the milky-wax
ripeness until the autumn frosts in the climatic conditions of the Northern Kazakhstan.

The dynamics of the yield of maize in selected agricultural areas during this period and quality of the
yield can be seen in a typical example of the North-Kazakhstan region. We analyzed the maize cultivation
in the region by the equal squares method during the 17-year period.

As convincingly demonstrated by mathematical analysis (table 2), in all agricultural areas during the
period of years 1969-1986 the transition to soil-protective technology has affected the trend of growth of
the yields, expressed as a positive value of the parameter x (average annual factor).
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Table 1 — The technological cycles in the different periods of cultivation of maize at the experimental field
of the North-Kazakhstan Scientific and Research Institute of Agriculture

Technology
Technological operation Tilled Soil-protective
(1969-1976) (1977-1986)
Ploughing + _
Treatment of the ground with a cultivator - +
Harrowing with spike-tooth harrows + -
Harrowing with needle harrows - +
Treatment of the ground by disk plough-harrow before sowing + -
Treatment of the ground with a cultivator before sowing - +
Packing soil before sowing + -
Checkrow planting + -
dotted sowing with fertilizers and herbicides - +
Packing soil after sowing + -
Double harrowing ++ ++
Treatment of soil in row-spacing + +
Treatment of soil in row-spacing with introduction of fertilizers + -
Treatment of soil in row-spacing crosswise the direction of sowing, 2 . 3
passes
Treatment of plants with herbicides + -
Harvesting + +
The number of treatments 14
The average yield for the period, t/ha 2.2 33
Table 2 — The tendency in dynamics of the yield of maize in agricultural areas of the North-Kazakhstan region
(during the period of years 1969-1986)
The tendency Yield
Agricultural zone in dynamics Natural Absolutely dry substance
of the yield humidity, tha | Concentration, % Yield, t/ha

Moderately arid steppe 92.6 +4.4 x 14.9 20.4 3.03
Arid steppe 76.0 +5.5 x 13.2 23.0 3.03
Forest-steppe 112.0+1.5x 13.6 21.4 291
Hilly steppe 121.0 +2.7 x 15.6 19.5 3.04
Steppe on chernozem soils 105.0 +2.3 x 13.4 19.2 2.57
Steppe on chestnut soils 37.9+2.2x 7.09 20.0 1.41
Experimental field of The North-Kazakhstan
Scientific and Research Institute of Agriculture 169.3 +5.7 x 22.6 23.1 5.22
(hilly steppe)

Despite the fact that high technological discipline was maintained on the experimental field, as
evidenced by the highest yield here, there was no guarantee for the milk-wax ripeness also on this field.
The concentration of absolutely dry substance was lower than 25% that did not provide a producing of
high-quality silage.

The concentration of absolutely dry substance in mid-season hybrids (FAO 200-250) which have
been approved for use in the Northern Kazakhstan was reaching 20-23% before the first frost. The main
cause of low-quality silage is the biomass with high humidity.
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Since 1987, the team of scientists of the North-Kazakhstan Scientific and Research Institute of Agri-
culture started to develop an improved technology. This technology was based on the introduction of
early-maturing hybrids (FAO 150-199). These hybrids had milky-wax ripeness every year in this region
[19].

The yield of early-maturing hybrids was higher than that of the mid-season hybrids, as was proven by
our research and confirmed by verification in production. It is well known that the maximum daily gain of
maize falls on the phase of milky-wax ripeness and significantly exceeds the rates of all the previous
phases [20-24].

Early maturing hybrids grow intensively 12-15 days until frost, while for the mid-season hybrids this
period is 1-3 days and is interrupted by frost. Therefore, the mid-season hybrids which have a higher
potential of productivity in comparison with the early-maturing hybrids, inferior to them in the yield of
absolutely dry substance in the short summer.

The average yield for the 1987-1995 period was higher (advanced technology) than for the prior
periods (figure 1).

i: A /\/\v
N v

1818701971 18721973 197418751074 1877 197818701080 10811082 1082 10841085 100G 1057 10051959]1920]1900] 19021003 104223
The average yield

-
i

Absolutely dry substance, t/ha

Yiglds by vears

Figure 1 — Dynamics of the yield of maize in the experimental field
of the North-Kazakhstan Scientific and Research Institute of Agriculture as shown by the periods of cultivation

However, the improved technology does not guarantee the annual high yields in difficult climatic
conditions of the Northern Kazakhstan. Maize was the main silo crop in the region, other silage crops
occupied 6-17% of the total area.

Therefore, fluctuations in yield depended only on one culture. Maize harvest is increasing slowly in
years with cool summers; the moisture content of the plants will be high. Maize also gives low yields in
dry years (table 3).

To the main silo crop needs a set of other cultures for a particular agricultural zone. This set of other
cultures will reduce the fluctuations of annual yield. Average yield of these crops should be higher than
the yield of maize. In this case, we obtain the optimal set of crops [25].

The optimal period for harvesting of maize corresponds to the phase of milky-wax ripeness and lasts
8-10 days. In fact, this period lasts 18-20 days, if maize is a monoculture. Therefore, harvesting silage
ends, usually at subzero temperatures, which affect the quality of biomass.
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Table 3 — The amplitude of fluctuations of yield of maize in the experimental field
of the North-Kazakhstan Scientific and Research Institute of Agriculture

The sum of The amount of precipitation The period without Absolutely dry | The decrease

Year temperatures (May-August), effective rainfall, substance, in yield,

above +10°C, °C mm days t/ha t/ha
1987 1775 132.2 30.VI-7.VII (37) 3.0 1.8
1988 2120 129.3 27.VI-10.VII (15) 5.7 -
1989 2178 133.1 27.VI-21.VIII (51) 2.0 2.8
1990 2077 304.2 29.V —15.VI (16) 7.3 -
1991 2124 132.2 31.V-1VII (37) 42 0.6
1992 1890 281.4 8.VI-21.VI(12) 7.6 -
1993 1951 238.9 3.VI-5.VII (32) 4.0 0.8
1994 1960 287.6 20.VI-"7.VII (16) 5.8 -
1995 1627 122.4 20.VI-9.VII (19) 3.7 1.1
1996 1886 219.0 21.VI-8.VII (16) 4.8 -
1997 2230 144.0 17.VI-5.VII (18) 4.7 0.1

1987-1997 1983 194.5 (24) 4.8
Note: Rainfall of more than 5 mm per day classified as effective.

Typical results were obtained by us in 1996, when the first frost was on August, 26 (table 4).

Table 4 — Chemical composition of maize in different periods of harvesting (1996)

Period of harvesting
Indicators of the quality Unit - -
. L Milky-wax ripeness
of the yield of measu-rement Milk ripeness
Before the frost After the frost
Date of sampling 20.VIII 25.VIll 30.VIII
Humidity % 79.3 75.3 77.8
Absolute dry substance % 20.7 24.7 222
Including
protein % 3.0 2.6 2.5
Fat % 0.4 0.8 0.2
cellulose % 7.4 6.9 11.5
nitrogen-free extractives % 8.0 12.6 6.6
Ash % 1.9 1.8 1.4
The amount of carotene mg / kg 23.5 15.9 8.6

The researchers had to find the set of crops in the system of silage conveyor to decrease the amplitude
of harvest variations over years with extreme conditions. At the same time maize should remain the main
silo crop. The results of the research (1998-2006) showed that in years with cool summers, when the
number of active temperatures is insufficient, sunflower gives the greatest yield. The yield of sugar
sorghum is much greater than yield of maize and sunflower in dry land conditions when the period of
vegetation is prolonged [25].

The yield of maize, sweet sorghum and sunflower differ from each other and depended on the period
of harvesting (table 5).

Yield of sunflower, compared with yield maize and sorghum, had the maximum value on the 25 of
August. Because the maize did not reach milk-wax ripeness yet, as well as sorghum did not reach the stage
of flowering. Maize reached milky-wax ripeness on the 30 of August, and on this day, the yield of maize
was higher than that of sunflower and sugar sorghum. In turn, sweet sorghum reached its maximum yield
in the first five days of September.
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Table 5 — The yield of silage crops by calendar dates (absolutely dry substance), t’/ha

Date of harvesting
Year August, 20 August, 25 August, 30 September, 5
Maize (control)
2007 18.2 40.1 48.0 -
2008 30.2 62.3 68.4 -
2009 24.6 50.3 55.5 -
2007-2009 24.0 50.2 57.3 -
Sun flower
2007 59.1 65.2 - -
2008 383 45.0 - -
2009 49.5 56.9 - -
2007-2009 48.0 55.0 - -
Sweet sorghum
2007 19.3 24.5 26.3 38.5
2008 24.5 36.0 47.6 69.2
2009 224 352 447 62.4
2007-2009 21.0 31.2 39.6 56.7

The interpretation of these data allows to calculate the yield of silage crops in the system of silage
conveyor, if the harvesting period fits: for sunflower - August, 20-25 (flowering stage); for maize -
August, 26-30 (milky-wax ripeness), sweet sorghum - August, 31 — September, 5 (flowering of panicles).

We compared the average yield of crops in the system of silage conveyor (maize, sunflower and
sugar sorghum) with a yield of monoculture of maize over 3 years (2007-2009). It was found (table 6) that
the amplitude of fluctuation of yield for the monoculture of maize was higher from year to year. The
average yield of monoculture (2007-2009) was lower, because the harvesting period was prolonged.
Harvesting of monoculture of maize began before reaching the milk-wax ripeness.

Table 6 — Comparison of different systems for the production of silage

The system of the production 2007 2008 2009 2007-2009

Monoculture of maize, t/ha 3.54 5.36 4.34 441

The deviation from the mean value

t/ha -0.87 +0.95 -0.07 -
% -19.7 +21.5 -1.5
The system of silage conveyor, t/ha 4.61 5.51 5.32 5.14

The deviation from the mean value

t/ha -5.53 0.37 0.18

% -10.3 +7.1 +3.5

The yield of crops in system of silage conveyor will be higher if corn, sunflower and sweet sorghum
do (no “will” after “if”) not occupy equal areas. They should occupy the acreage according to the
probability of occurrence of certain weather conditions.

It was established by us that the number of years with high solar activity and prolonged summer in
the hilly-steppe zone was 8 of 30 (1961-1990). Therefore, the acreage of sweet sorghum should be no
more than 25%, which corresponds to the theoretical frequency of coming of favorable years. The theore-
tical frequency of coming of favorable years for sunflower corresponds to 25-27%.
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Conclusion. Scientific search has developed from tilled technology to soil-protective and further to
advanced technology on the principles of the increasing yield, the quality of yield and minimizing of the
technological cycle during the 5 decades of cultivation of maize in the Northern Kazakhstan.

The average yield was 4.8 t/ha (absolutely dry substance) over the years of the introduction of
improved technology (1987-1997) at the experimental field of the North-Kazakhstan Scientific and
Research Institute of Agriculture. Yields increased 2.2 times compared to the tilled technology (1969-
1976). Labor costs decreased 4.9 times per 1 ton of product.

Silage conveyor was developed on the basis of the set of crops, which supplemented maize, for
production of sustainable by years raw material silage. Yields of maize as a monoculture for production of
silage amounted to 4.41 t/ha during 2007-2009, that is 0.73 t/ha less than the average yield of crops of the
system of silage conveyor (sunflower - corn - sugar sorghum). The amplitude of fluctuation of yield de-
creased from 19.7% (monoculture) to 10.3% (silage conveyor).
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T. K. Caanxos', M. K. TLIHLIK¥J1031, H. ®@. Kocrukos’,
K. III. Ypraaues', I'. M. Canxoxaesa', III. E. Apsicranosa’

'J1. H. T'ymunes atsiagarer Eypasus yaTThIK yHEBepenTeTi, Actana, KasakcraH,
2111, VonuxaHos atpiHgarel Kekieray MemiiekeTTik yHuBepcuTeti, Kazakcran

KYTEPIAEH ACTBIK IIEH CYPJIEM OHAIPY
BUOJIOTI'UAJBIK EPEKIINEJIIKTEPI

Annoranusi. Conrycrik Kazakcranaa »xyrepi ecipyZiH TEXHOJIOTHSCHIH XETUIIPY TOIBIPAKTHI KOPFay JKOHE
cypJyieM jpaiiblHay npuHIMITe Herizaenexni. Epre micetin Oymnanmapast Kongana oTeIpsil (PAO (A3BIK-TYIIIK XKoHE
Ayput mapyambuibiFel YUBIMBT) 150-199) TeXHOMOTHANIBIK IUKIIABI a3alTy HEri3iHae o3bIK TexHoJorus CONTYCTIK
KazakcTaHHBIH aybll MIapyallbUIBIFEl FRUIBIMH-3epTT€y HHCTUTYTHIHAA 1987-1997 sxpummaper o3ipmeHmi. Ocb
Ke3eHze abCOoMIOTTI KYpFaK 3aTTapblH opTama mbiFysl 4,8 T/ra Kypaiasl, 45,1%-Fa anablHIAaFel KE3€HHEH apThIK
(1977-1986 xk.). Anaiia, 03bIK TEXHOJOTUSUIAP cypliemre ecipyre raHa (MOHO/AaKbU1) HerizaenreH. COHIBIKTaH,
’Ka3bl KbICKA, CAJIKBIH JKOHE KYPFaKUIBUIBIK XKbUIIAPhl OHIMIUTIKTIH KYPT TOMeHeyi e Oaiikamysl MyMkiH. Cypiem-
QK KOHBeifep/e »yrepi MOHOJAKbUIFAa allbTEPHATHBA PETIHJE OCy JKarjaillapbiHa COMKec OpTYypil OHOJIOTHSIBIK
TaJanTapbIMEH MaKbUIIAPIbIH TaHAaybl Heri3aeareH. CypiaeMIiKk KOHBeHep/e AaKbUIIap bl OHIMIUTIr (KyHOAFbIC-
Kyrepi-inai skyrepi) 5,14 1/ra Kypaabl (abcomoTTi Kyprak 3at OoiibiHma), o 2007 xbuinad 2009 sxpurra Jeiiin
KE3CHIHETI KYpaJlFaH )Kyrepi MOHOAKbLUT eHiMALTITiHEH 0,73 T/ra )OFaphl OOJIBL.

Tyiiin ce3mep: xyrepi, cypsiem, >KeMILell, aCTHIK, €pTe IICeTiH Oy/aH, KYPFakK 3aT, 6cipy TeXHOJIOTHUSICHI, ecipy
omicTepi, OHIMALTIK, CYpieMIiK KOHBewep, MoHoaakbll, Conrycrik KasakcraH.

T .K. CaJ‘ll/IXOBl, M. K. TLIHBIKyJIOBl, Hu. ®. KOCTHKOBZ,
K. IIL. Ypraaues', I'. M. Canxoxaesa', III. E. Appicranosa’

'"EBpasniickuii HanponanbHbi yanBepeutet um. JI. H. l'ymniesa, Acrana, Kasaxcran,
2K01<1ueTay01<1/1171 rocyaapcTBeHHbIN yHuBepcuTeT uM. 1. Yamuxanosa, Kasaxcran

BUOJIOT'MYECKHE OCOBEHHOCTH
IMPOU3BOJACTBA 3EPHA U CHJIOCA U3 KYKYPY3bI

Annotanusi. CoBepIICHCTBOBAaHHE TEXHOJIOTMH BBIpallMBaHUs KyKypy3bl B CeBepHoM Kaszaxcrane ocHOBBI-
BaeTCs Ha MPUHIIUIIAX MTOYBO3AMIUTHOTO 3eMIICIICNTUS U 3arOTOBKHU cmiioca. [lepemoBas TEXHOJIOTHS C IPUMEHEHUEM
parrecnensix THOpunoB (PAO (IIpomoBonscTBeHHast 1 Cenbekoxo3siictBenHas Opraamzamus) 150-199) ma ocHoBe
MHUHIMH3AIUU TEXHOJIOTUIECKOTo IHKIIa Obia pazpadorana B CeBepo-KazaxcraHCKo# HaydHO-HMCCIIEIOBATENECKOTO
WHCTHUTYTAa CEIBCKOTr0 X03sicTBa B epuoy ¢ 1987 mo 1997 roa. Cpenauii BBIX0 aOCONIOTHO CyXOTO BEIIEeCTBa 3a
3TOT mepuoj coctaBwia 4,8 T/ra, uto cocraBusier 45,1% Oosblie, yeM 3a mpensiayimii nepuog (1977-1986).
OpmHako mepeoBble TEXHOJOTUH OCHOBBIBAIMCH TOJILKO Ha BhIpallMBaHUM HA cujioc (MOHOKYIbTypa). Benencreue
9TOT'0 HEJIb3 MCKIIIOYUTH PE3KOC CHUKCHUE ypO)KaﬁHOCTH B 3aCylJIUBBIC I'OJIbI U B I'0JIbl, KOrJa JICTO KOPOTKOE U
npoxJaaHoe. B cuiocHOM KOHBelepe B KauecTBE aJIbTEPHATHBBI B MOHOKYJIBTYPE KYKYpYy3bl ObLI 000CHOBaH BBIOOD
KyJIBTYp C Pa3JIMYHBIMU OMOJIOTMYECKMMHU TPeOOBaHUSAMH K YCIOBHSM pOCTa. YPOXKaHHOCTb KYJIBTYP B CHIIOCHOM
KOHBeiepe (ITOJICOTHEUHHUK-KYKypy3a-copro) Osuia 5,14 1/ra (aOCONIOTHO CyXO€ BEIISCTBO), YTO COCTABIISET
0,73 1/ra BBIIIE YPO’KAaHHOCTH MOHOKYJIBTYPBI KyKypy3bl B ieproa ¢ 2007 o 2009 rox.

KiaroueBble ciioBa: Kykypysa, cuiioc, Gypax, 3epHO, paHHECIENbIi THOPHI, CyXOe BEIIECTBO, TEXHOJIOTHS
BEIPAIIMBAHU, METOIBI BRIPAIIMBAHNUS, YPOKalfHOCTh, CHIIOCHBIH KOHBeWep, MOHOKYIbTypa, CeBepHBIit KazaxcraH.
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