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PE3IOME

I/I3y‘{aHI/I OCO6GHHOCTI/I HAKOIUICHUS IIJIACTUAHBIX NUTMCHTOB JIMCTOBBIM alIapaToM obenuxu
kpyumHoBUAHON (Hippophae rhamnoides L.) B ipupoaHbIx momysisiusx ro-socroka Kazaxcrana Ha
TEPPUTOPHH  TOCYJIAPCTBEHHOI'O  HAIMOHAIBHOrO TpupomHoro mapka «Kercalh  kemaepi».
AXTyallbHOCTh pa0OTHI OIpe/IelieHa BBICOKOH MOTPEOHOCTHIO B 00CCIICUCHUH HaceleHus PecryOmuku
Kazaxctan u Poccuiickoit denepanuu BUTAMUHHON M JIEKAPCTBEHHOM MPOIYKIIMEH, OTydaeMoil u3
I1IJ1010B O6J'I€HI/IXI/I 1 IHAPOKHUMU MIEPCIICKTUBAMU eé CCIICKIIMOHHOI'O COBCPIICHCTBOBAHUS. O6’beKTaMI/I
I/ICCHGIIOBaHI/Iﬁ SABUWJIMCH TPpU MNOIMYJIAIMKA YKAa3aHHOI'O BHJA, PACIIOJIOKCHHBIC Ha pa3H0f/’1 BBICOTC Hall
ypoBHeM Mopsi B moiime peku lllenek. Merogonoruss paboThl mpenycMaTpUBaia pean3aliuio
MPHUHIIMIIA EIUHCTBEHHOTO PA3JIn4YMs W COOJIOAcHHE 0a30BbIX TPEOOBAaHMM K OpPraHM3allMU OIbITA:
TUIIUYHOCTH, TPUTOJHOCTH, 1eTIeCO00Pa3HOCTH M ONTHUMAaIbHOCTH. HaTypHble 00cienoBaHus JIECHBIX
Y4acTKOB Ha TeppuTopuu Kazaxctana npoBeeHb! MOJEBBIM IKCIEAUIIMOHHBIM MeToaoM B 2023 romy.
KamepanbHbli 3Tanm  BBINOJNHEH B JiabopaTopuu JiecHOW cenekiuu Hmxkeropoackoro [ATY.
[Ipeamerom uccienoBaHuil BHICTYMANA crieln(UKa CONEPKaHHUS U COOTHOIIECHHSI POTOCHHTETUIECKUX
IIMI'MEHTOB B JIMCTHhAX paCTeHI/Iﬁ, OpeaACTaBIABIIMX PA3HBIC IMOMYJIAIUN 06_HCHI/IXI/I B 30HC
uccleoBaHus.  Peanm3oBaH  clieKTpO)OTOMETPUYECKANH  METOJ  ONPEACICHUS  COACPIKaHUs
xnopoduina-a, xmopodpmmuia-b u kaporunouzoB. Mcmonb3oBan crektpodoromerp CD-2000 ¢
nporpaMMHbiM obecriedeHreM GRASS GIS 7.6.1 / QGIS 3.4. YcraHoBineHa HEOJHOPOJHOCTH
IMUTMEHTHOIO COCTaBa JIMCTHEB CPAaBHMBAEMBIX MEKIY COOOH pacTeHWi, MPOSBUBINAACI B (Qopme
HH}IHBH}IyaHLHOﬁ (beHOTHHH‘IeCKOﬁ HU3MCHYMBOCTU W MECKIOITYJIAIUOHHBIX pa3n1/1111/1171. BrrsBiena
cinabas auddepeHranys MomyJIsuui B yka3aHHoM acriekre. Haubombliiee comepkanue xjiaopoduinia-
a (0,92+0,009 Mr/r), oTMEUCHHOE Ha BTOPOM OIIBITHOM Y4YaCTKE, IPEBBICHIIO COOTBETCTBYIOIIHE
BenuunHbl iepsoro (0,900,005 mr/r) u tpersero (0,90+0,004 mr/r) yuactka Toiabko Ha 0,02 Mr/r uam
B 1,022 paza. Pa3nmuuust B MUTMEHTAIMH JTUCTHEB MYKCKHX U KEHCKHUX OCOOCH BBIPAXKEHBI CTOJb XKE
MaJio, YTO HaOIF01AT0Ch TOBCEMECTHO.
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ANNOTATION

The article presents research data on sweet sorghum with yield indicators, a heat-resistant,
drought-resistant crop in the conditions of Southern Kazakhstan. Sorghum has a wide range of uses
and is ranked third in the world as a food plant after wheat and rice. Grain is a valuable feed for
livestock and a raw material for the feed, starch, syrup and alcohol industries; It is used as a grain crop
in the preparation of cereals and bread. External conditions have both direct and indirect effects on
economic growth. It is known that the rate of growth and development of plants depends on the
intensity of physiological, metabolic and energy processes, air and root nutrition, moisture exchange,
and when they change, the influence of external conditions can affect the growth rate. It should be
noted that in natural conditions it is quite difficult to establish which of the factors may have an
influence, because they are closely interrelated. In the course of research on the crop under study, the
influence of factors is observed not only on their growth and development, but also on the formation
of the crop and its quality.

Sweet sorghum is tolerant of critical drought, has the ability to preserve biomass during
prolonged dry weather, and economically consumes soil moisture throughout the growing season
during the formation of vegetative and generative organs. Therefore, this crop is an acceptable silage
crop in dry conditions, which provides good security for the uninterrupted in-line production of feed
with a high content of feed units and digestible protein during the feeding period of animals. An
important biological property and advantage of sorghum is continuous sowing without loss of yield,
also sowing on slopes, eroded and saline lands.

Key words: Biotechnology, bioactive compounds, sweet sorghum, productivity, forage crops.

Introduction. In the last decade in Kazakhstan, especially in the southern region, dry periods
have become more frequent, unfavorable for the cultivation of traditional forage crops. In this regard,
attempts are being made to introduce crops that are more resistant to moisture deficit in the soil, such
as: sorghum-sudangrass hybrid, sweet sorghum, millet, Sudan grass, pigweed, green foxtail, etc. [1,2].

Under the guidance of Doctor of Agricultural Sciences V.M. Makarov, for the first time in
Kazakhstan, promising varieties of forage sorghum and breeding material of early ripening food
sorghum were obtained in the selection and seed production laboratory of the Research and Production
Center for Agriculture and Plant Growing [3].

In connection with the environmental situation in agriculture, researchers are studying new
biotechnological approaches in the technology of growing crops to protect plants from pests and
diseases, stimulate plant growth and development [4].

Biological farming currently occupies special attention. Biotechnologies for the production and
use of biological products have been developed based on symbiotic and associative nitrogen-fixing
microorganisms, as well as bioactive compounds, including microorganisms producing
phytohormones, vitamins, organic acids, and antibiotics. For sowing sweet sorghum, a favorable
period is considered to be when the soil temperature is warmed up to +18...+20 °C, with a sowing rate
of 250 thousand varieties. seeds/ha. Favorable collection of green mass and dry matter can be obtained
when harvesting in the phase of waxy ripeness of grain, while it is possible to maintain the dynamics
of increasing sugar content and quality indicators of juice in connection with fertilizing with nitrogen
fertilizers on two backgrounds of soil supply with mobile phosphorus, depending on the biological
characteristics of sweet sorghum varieties [5].

Sorghum has a wide range of uses and is ranked third in the world as a food plant after wheat
and rice. Grain is a valuable feed for livestock and a raw material for the feed, starch, syrup and
alcohol industries; It is used as a grain crop in the preparation of cereals and bread. Post-grass is used
for green fodder or can be used for grazing. 100 kg of sorghum grain contains 119 feed units, 100 kg
of green mass - 23.5 feed units, silage - 22.0 feed units, hay - 49.2 feed units [6,7,8]. The use of syrup
in the baking industry has shown that when baking rye-wheat breads, sugar can be completely
replaced without reducing the quality of the bread. In the production of marmalade, sugar can be
replaced with sweet sorghum syrup up to 10%, marmalade candies - up to 6%, pipenan - up to 40%. A
further increase in the content of sweet sorghum syrup in products led to a deterioration in their
quality.
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Sorghum is used as a shrub plant for snow retention and protection of crops from dry winds.
Sorghum as a row crop is a good precursor to spring crops.

Sorghum has high drought resistance and is a valuable crop not only for the arid regions of
Kazakhstan, but also in Central Asia, the North Caucasus and Transcaucasia, southern Ukraine,
Moldova, the Lower Volga region, and the Don.

An important biological property and advantage of sorghum is continuous sowing without loss
of yield, also sowing on slopes, eroded and saline lands. Sorghum grain contains 12-15% protein, 3.4-
4.4% lipids, 70-80% nitrogen-free extractable substances, 2.4-4.8% fiber. In terms of feed advantages,
sorghum grain is not inferior to and even superior to barley. However, in the conditions of the region
under study, the productivity potential of this crop is not fully realized. To obtain high yields of
sorghum, it is necessary to develop methods and technologies for cultivation in general, including the
selection of varieties, the choice of sowing methods and seeding rates, the use of fertilizers and
herbicides.

Sweet sorghum is tolerant of critical drought, has the ability to preserve biomass during
prolonged dry weather, and economically consumes soil moisture throughout the growing season
during the formation of vegetative and generative organs. Therefore, this crop is an acceptable silage
crop in arid conditions, which provides good security for the uninterrupted in-line production of feed
with a high content of feed units and digestible protein during the feeding period of animals. This crop
is also an important insurance crop in conditions of drought in the first half of summer, as well as in
case of poor overwintering of winter crops [9,10,11].

The nutritional value of sorghum grain is quite high. In terms of protein content, sorghum has
no equal among other forage crops. Sorghum grains contain 12-15% protein, about 70% starch and
3.5-4.5% fat. One centner of grain contains from 118 to 130 feed units. The energy value of the
sorghum crop is 18.3 MJ per kg. Sorghum is effectively ensiled up to one and a half months after the
onset of the optimal phase (milk-wax) of grain ripeness, which increases its importance for farms that
have limited harvesting equipment and transport equipment. Thanks to good regrowth after grazing,
the crop can be used to create annual pastures. The leaves and stems of the plants remain juicy until
the grain is completely ripe. 100 kg of sorghum silage contains 20-24 feed units and 1.31-1.67 kg of
digestible protein. The high sugar content in the stems makes it possible to obtain molasses and syrup,
which can act as a substitute for beet sugar in the production of various products.

Along with varieties, high yields of grain and green mass are determined by cultivation
technology, among which the decisive agrotechnical methods are timing, sowing methods, seeding
rates, mineral nutrition and moisture supply. When the soil warms up to +14 - +16°C, sorghum shoots
appear on the 10-12th day, and when the soil temperature rises to +25 - +28°C, shoots can be observed
on the 5-6th day after sowing.

To solve the problem of increasing the yield of sorghum, it is necessary to develop general
methods and cultivation technologies based on determining the methods and norms of sowing,
selecting varieties, and using fertilizers and herbicides to protect crops from weeds. In the last decade,
in our country, especially in the southern region, dry periods have become more frequent, unfavorable
for the cultivation of traditional feed crops. In this regard, sorghum-Sudan wheat, sweet sorghum,
millet, Sudan grass, amaranth, chumiza, etc. Attempts are being made to transplant crops that are more
resistant to moisture deficiency in the soil. Today, solving the listed problems of the new crop of the
sugar zone in the research area is very important.

Research materials and methods. Experimental studies were carried out in 2020-2022 on the
territory of the educational and experimental site of the Research Institute "Ecology and
Biotechnology"”, the Regional Testing Laboratory "Structural and Biochemical Materials" of the
engineering profile of the South Kazakhstan University named after M. Auezov. The experimental site
is located in the foothill-steppe zone and, according to climatic conditions, is typical for these
conditions [12,13].

The object of the study is sweet sorghum variety “Kazakhstan 20”.

The research was carried out using generally accepted classical methods - experiment, test and
observation. The two-factor field experiment was based on the method of split plots according to the
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method of experimental work, as well as the “Methodology for conducting agrotechnical field
experiment” [14,15,16,17].

In the conditions of the arid South of Kazakhstan, the method of sowing and the number of
plants per unit area is important. Proper placement of sorghum plants on an area is one of the most
important conditions for obtaining guaranteed yields of green mass and sweet sorghum seeds. This
issue has practically not been studied for the research area, therefore, in the experiments, sorghum was
sown at rates of 150,250 and 350 thousand viable seeds per hectare with a row spacing of 0.15; 0.45
and 0.70 m. The sweet sorghum variety is characterized by good seed productivity, the yield of green
mass is 800-870 c/ha. Plant height is 130-175 cm, high bushiness, develops intensively in the initial
stage of growth, is resistant to standing, suitable for mechanized collection of green mass and seeds.
The growing season from germination to the first cutting is 78-95 days, from sowing to full ripeness of
the grain - 115-120 days. The variety is drought-resistant, responsive to humidity and has a high
agricultural background. Recommended for cultivation in the regions of Zhambyl, Pavlodar, and
South Kazakhstan regions.

The purpose of the research is to improve the use of biotechnological methods for growing
sweet sorghum through the combined use of rational doses of nitrogen-phosphorus fertilizers and
various bioactive compounds on serozem soils, in the dry steppe zone of Kazakhstan, under fire
conditions.

Results and discussion. External conditions have both direct and indirect effects on economic
growth. It is known that the rate of growth and development of plants depends on the intensity of
physiological, metabolic and energy processes, air and root nutrition, moisture exchange, and when
they change, the influence of external conditions can affect the growth rate. It should be noted that in
natural conditions it is quite difficult to establish which of the factors may have an influence, because
they are closely interrelated [18,19].

The study area is characterized by an average long-term annual precipitation of 262 mm and an
extremely uneven distribution over the seasons. The largest amount of precipitation falls in the spring
and winter periods (41.4 and 37.2%), the deficient period is summer with precipitation up to 3.8%, and
in the autumn the precipitation falls up to 17.6%. The predominant part of atmospheric precipitation
falls in the form of rain, the snow cover is unstable from 10 to 35 cm and can last up to 43 days.
Winters are short, unstable and relatively cold; the average air temperature in January reaches -
3 - -4 °C. The period with an average daily air temperature below 0°C is 45-65 days. Soil freezing
reaches a depth of 20 cm, in cold winters - up to 60 cm. Relative humidity in the cold months is 81%.
Spring is short, characterized by an intense increase in air temperature and maximum precipitation.
Stable average daily air temperatures above 0°C are established, as a rule, in mid-February with
fluctuations of up to 15-25 days in one direction or another. The onset of spring is observed in the last
ten days of March and is delayed until the last days of April. The average air temperature in the warm
spring period reaches up to +14°C with fluctuations from +12 to +20°C. The average monthly
temperature in April is +15.1°C. Relative humidity is 60%, in May it drops to 50%. Summer is dry
and hot with a stable average daily air temperature of +25.1°C, but on some days in the shade it can
reach up to +45°C, and there is practically no precipitation. The average air temperature in July is
+26.9°C, and the average monthly relative humidity in June-July decreases from 46-47% to 26%.
During this period, winds from the north and northwest directions predominate. Thermal summer
resources account for 80-85% of the total annual norm. Autumn is warm, the average air temperature
is +11.7 °C. The first autumn frosts are in early or mid-October. The average monthly air temperature
is +18.5°C, in November it sharply drops to +4.6-5.1°C. Relative humidity in September is 56%, and
by November it rises to 74%. The winter-spring period maximizes the partial leaching of salts harmful
to plants from the top layer of soil, which provides a supply of moisture in the soil, and in areas with
close occurrence of desalinated or slightly mineralized groundwater contributes to an increase in the
thickness of the desalinated top layer of groundwater - a “fresh cushion”, created by autumn-winter
leaching irrigation against the background of drainage. In some years, maximum precipitation occurs
in April-May.

64



ISSN 2305-9397. FbiibiM xHe 6is1im. 2024. N° 2-2 (75)

The temperature regime of the ecosystem for the crop under study was determined by the values
of the average monthly air temperature (t°C) during the growing season of sweet sorghum in 2020-
2023 research years (Table 1).

Table 1 — Duration of the growing season depending on the temperature regime in the zone of sweet
sorghum

Average monthly if temperalute uring 16 | s o ative | Duration ofte
vears of during the | according | increase in air of the growing | - growing season
research years of to long- temperature by season 01: for sorghum, in

research term data t°C sorghum, t°C days
2020 23.7 4.9 3205 114
2021 24.2 5.4 3315 116
2022 24.0 5.6 3270 110
Average over 18.8
the years of 23.8 5.0 3263 115
research

The biotechnology of cultivation of sweet sorghum was carried out on the basis of
recommendations for resource-saving adaptive technologies of the zonal farming system for
cultivating agricultural crops, which includes early spring harrowing in two tracks and two treatments
with a KPS-4 cultivator in combination with KUST-8.8, as well as treatment with the same unit before
sowing (the first to a depth of 0.11-0.12 m, the second - immediately before sowing to 0.05-0.08 m).
Phosphorus fertilizers were applied in the fall during the main tillage period, nitrogen fertilizers were
applied in full dose before sowing. According to the thermal regime during seed germination, sweet
sorghum belongs to the Ill group of annual heat-loving crops, like corn, millet, and foxtail. Seed
germination occurs when there is a certain amount of moisture and heat in the soil. The optimal
temperature in the soil during the sowing period for seed placement is considered to be +12 - +15°C.
After early spring harrowing in two tracks, the field was not cultivated until weeds appeared. The
beginning of the emergence of mass emergence of weeds is usually noted in late April - early May.

During the years of the study, sweet sorghum seeds had high sowing qualities when sown.
Before sowing, the seeds of sweet sorghum were subjected to solar heating for 5-7 days in open areas,
laid out in a thin layer, 10-15 cm thick. During the day, the seeds were shoveled several times to
increase the germination energy and germination rate by 0.5-1.5 %, which was further transformed
into the activation of biochemical processes during their germination.

Experimental studies have shown the great importance of observing sowing dates when
cultivating crops. The main factor in this case was the provision of favorable factors - humidity and
temperature of the top layer of soil. Sowing was carried out to a depth of 10 cm at a temperature of
+12 - +14°C in the second half of April, which determines the completeness of seedlings and the pace
of the initial phases of growth and development. Also, one of the most important techniques when
sowing sorghum is the correct observance of the seeding depth, sowing method and the number of
plants per unit area, which makes it possible to obtain a guaranteed yield of green mass and sweet
sorghum seeds. This technology has practically not been studied for the study area, therefore, in the
experiments, sorghum was sown at rates of 150, 250 and 350 thousand viable seeds per hectare with
row spacing of 0.15 m; 0.45 m and 0.70 m. The first inter-row treatment was carried out with clearly
marked rows at a plant height of 6-8 cm, treatment depth - 8-10 cm, the second inter-row treatment
was carried out in the phase of entering the tube (after 20-25 days), depth - 6-8 cm.

Harvesting sorghum for green fodder was carried out during the period of grain formation, since
in the conditions of the research zone, obtaining a second cutting (return) is problematic, the forage is
somewhat coarse, but is well eaten by animals.

The use of high-quality material, soil moisture, and soil thermal conditions determine the field
germination of seeds. Based on the data obtained, it is possible to establish a certain relationship
between the completeness of seedlings and the seeding rate, as well as between biologically active
compounds and doses of fertilizers. An important condition for the formation of high yields of
sorghum is obtaining even and timely seedlings, while maintaining optimal plant density, which is not
an easy task in the arid conditions of the southern region. The obtained research results showed that
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individual methods of treating seeds with Selest Top, Gumi 20 and Potassium humate have different
effects on the field germination of sorghum seeds. Treatment with drugs increases field germination to
16-18%. The varietal purity of sweet sorghum is high, but seed germination varies up to 82.5%
(Table 2).

Table 2 — Yield of green mass of sweet sorghum, t/ha

Deviation (+/-), t/ha
Factor A Factor B — Yield,
— fertilizer doses, kg/ha | bioactive t/ha Factor A - F_actor B-
L ; h . nitrogen-
of active ingredient compound average | biologically phosphorus
active substances fertilizers

Kazakhstan 20

Control 11,7 - -

Selest Top 13,4 - +1,7
N30P30 -

Gumi 20 13,7 - +2,0

Potassium humate | 14,2 - +2,5

Control 13,2 +1,5 -

Selest Top 14,8 +1,4 +1,6
N60P60 -

Gumi 20 15,4 +1,7 +2,2

Potassium humate | 15,9 +1,7 +2,7

Control 13,9 +2,2 -

Selest Top 18,0 +4,6 +4,1
N9oP9o -

Gumi 20 18,2 +4.5 +4,3

Potassium humate | 19,3 +5,1 +5,4

Table 2 shows that the yield of green mass of sweet sorghum increases depending on the doses
of nitrogen-phosphorus fertilizers and bioactive compounds. With N30P30 and Selest Top, the average
yield was 13.4 t/ha; on N30P30 and Gumi 20 — 13.7 t/ha; N30P30 and Potassium humate — 14.2 t/ha.
With N60P60+Selest Top, the yield was 14.8 t/ha, N6OP60+Gumi 20 - 15.4 t/ha, N60P60+Potassium
humate - 15.9 t/ha. When applying N90P90+Selest Top, the yield was 18.0 t/ha, N9OP90+Gumi 20 —
18.2 t/ha and N9OP90+Potassium humate — 19.3 t/ha. The influence of factor B on the formation of
green mass of sweet sorghum increases when fertilizers are applied in doses of N60P60 and N90P90,
which in combination with Selest Top gave an increase of 1.6 and 4.1 t/ha, in a companion with Gumi
20 the increase was 2.2 and 4.3 t/ha, with Potassium humate the increase was 2.7 and 5.4 t/ha on
average over three years.

The influence of factor A at doses of N60P60 and N90P90 in the control amounted to an
increase of 1.5 and 2.2 t/ha, in the experiment from +1.4 to +5.1 t/ha, depending on the type of
biologically active substances and the dose of fertilizer.

Based on the data obtained, it can be established that the integrated use of bioactive compounds
and nitrogen-phosphorus fertilizers has a positive effect on increasing the nutritional value and yield of
sweet sorghum and green mass in general. The dietary supplements used consist of phytohormones
(80%), as well as micro- and macroelements such as potassium, calcium, iron, boron, molybdenum,
copper and others, which have a significant effect on the metabolism of growing seeds and have a
positive effect on the vital activity of sorghum plants. subsequent stages of development. Selest Top is
a natural biopolymer, the active ingredient of which is polybeta-hydroxy fatty acids obtained by
isolating Pseudomonas aureofaciens and Bacillus megaterium from soil bacteria. The principle of
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action of potassium humate is based on the natural stimulation of the natural protective reactions of the
plant. In addition, resistance to extreme temperatures, pesticide stress, soil contamination with
chemicals, drought, salinity, frost and other stresses is increased. Gumi 20 contains biologically active
phytohormones and microelements, as well as up to 2000 mg/l of fulva and juice compounds. The
preparation also contains rhizosphere microorganisms and phytopathogens. Potassium humate is an
effective growth stimulant, combining the properties of an anti-stress adaptogen, increasing the
productivity and environmental friendliness of agricultural crops. Mainly humic acids and
phytohormones with a high content of sodium and potassium humates 80%, which make it possible to
provide energy for seed germination, and also stimulate the development of a powerful root system at
the initial stage of development. Positive dynamics were observed in the production of sweet sorghum
in all variants of feeding using biologically active substances. The application of mineral fertilizers
significantly increased the growth and development of plants throughout the entire period of field
research. Unfortunately, due to the low amount of available nutrients in the sulfur-soil industry of the
belt, even with the use of biologically active substances, the yield of forage crops was not fully
realized even in unfertilized optionsEconomic efficiency in cultivating sweet sorghum depends on the
current market value, material resources and the level of products obtained. In addition, the value of
the socio-economic factor, genetic characteristics and level of adaptability of the crop to specific soil
and climatic conditions, the use of an innovative element of technology for the production of sorghum
crops on gray soils in combination with biologically active additives and fertilizers

Conclusion. Sorghum is a valuable crop for the production of high-quality green mass and
silage in the arid dry steppe zone of Southern Kazakhstan. In the studied region, sorghum is not
inferior to corn in terms of dry matter yield and digestible protein collection, and is better able to
demonstrate its ecological plasticity and effectively use soil and photosynthetic resources. When using
well-established technology for cultivating sweet sorghum, it is possible to ensure high and stable
yields. Thus, to solve these problems, we have studied and identified modern biotechnological
methods and substantiated ways to solve the problem of increasing the productivity of sweet sorghum
seeds in the conditions of Southern Kazakhstan through the use of biologically active compounds. The
dependence of yield on biologically active substances, background use and mineral nutrition has been
established; optimal doses of bioactive compounds and mineral fertilizers were determined on gray
soils of Southern Kazakhstan.
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TYHUIH

Makanama OnrycTik Kaszakcran karmalbIHIAFBl BICTBIKKA TO3IMIl, KYPFAKIIBUIBIKKA TO3IMI1
JMaKBUTABIH OHIMIUTIK KOpCeTKImTepi 6ap TOTTI KyMalIbIH 3epTTey Mepekrepi kentipinren. Kymaiiapg
KOJIJaHy asChl KeH JKOHE TaraMJBIK OCIMIIK peTiHAe onmemiae Oumall MeH KypilTeH KeHiH YIIiHII
OpBIH/IA. ACTBIK — MaJl IapyallbUIBIFBIHBIH OaFalibl a3bIFbl JKOHE KEM, KpaxMmall, CipHe JKOHE CIUPT
OHEpKOCiOiHIH mmKi3aTer, [oHII MakpLl peTiHAe >XapMma XOHE HaH JalblHAaylda KOJJaHBUIAIbI.
ChHIpTKBI XKaFJaiap SKOHOMHUKAJBIK ©Cyre TiKeled jKoHe jkKaHaMma ocep eredl. OCIMIIKTepIiH ecy
KOHE JIaMy KapKbIHBI (DU3MONOTHSUIBIK, 3aT alnMacy »JKOHE DHEPreTHKANBIK MPOIECTEPAiH
KAapKBIHBUIBIFBIHA, 8ya MEH TaMBIPJIBIH KOPEKTEHYI, bUIFAJ aIMaCyblHA OaHTaHbICTBI OOJNATHIHBI KOHE
oJap e3repreH Ke3/ie CBHIPTKBI JKaFaaiIapAbIH acepi ocy KapKbIHBIHA ocep eTeTiHi Oenrim. AiTa KeTy
KepeK, TaOuF! Karaainapaa GakTopiIapIslH KalChICHl acep €Tyl MYMKiH eKeHIH aHBIKTay ©T€ KUBIH,
OUTKEHI olap e3apa THIFBI3 OAHIAHBICTHI. 3epTTENETIiH MAKbUIIBI 3epTTey OAphICHIHAA ONAPABIH OCyi
MEH JaMyblHA FaHa eMecC, JaKbUIJBIH KAJBINTACYbIHA YKOHE OHBIH camachiHa (akropiapislH ocepi
Oalikaiapl.

ToTTi Kymail ChIHM KYpPFaKIIBUIBIKKA TO3IMI, y3aK KYpFaK aya paiipl Ke3iHae OuomaccaHbI
cakray KaOileTiHe ue oHe BEreTaTHBTIK YKoHE TeHEePaTHBTI MYIIENEp/IiH KaIBITAaCcybl Ke3iHIe OyKiT
BETeTAlMSIIBIK KE3C€HJIE TOMBIPAKTHIH BUIFAJIBUIBIFBIH YHEMAI Typae kxyMcaiinpl. COHIBIKTaH Oy
JAaKbUT KYPFAKIIBUIBIK SKaFJalbIHIa KOJAMIIBI CYpJAeMIIK JaKell OONBIN TaObUIaabl, ON MAIbIH
KOPEKTEeHY Ke3eHIHJIe a3bIKTHIK OIpJIiK TMeH KOPBITHUIIATHIH IPOTEHHHIH MOJIIepi >KOFaphl JKEeMHIH
Y3IUKCI3 THHMSIIA OHAIPUTYIH KaKChl KaMTaMachl3 erei. KymaiiibiH MaHbBI3[bl OMOIOTHSUITBIK KACHETi
MEH apTHIKUIBUIBIFEl — OHIMIH >KOFanTmai y3amikci3 ce0y, COHbIMEH Karap OeTkeiiepne, spo3usra
YIIBIparaH KoHE COpTaH xepiiepre cedy.
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PE3IOME

B cratee mpencrtaBieHbl JaHHBIE MCCIEJOBAHMM CaxapHOro COpPro ¢ IOKa3aTelsiMu
YpO’KaliHOCTH, KapOCTOMKOM, 3aCyX0ycTOMUNBOM KyabTyphl B ycinoBusx FOxnoro Kazaxcrana. Copro
MMeeT HIMPOKHUI CIIEKTp MPUMEHEHHSI U 3aHUMAaeT TPEThe MECTO B MUPE KaK IMUILEBOE PACTEHUE MOCIIE
MIICHUIBI 1 pUca. 3€pHO SABJIACTCA HEHHBIM KOPMOM JIs1 CKOTa U ChIPbEM IJISA KOpMOBOP'I, KpaxmaJio-
NaTOYHOM M CIHUPTOBOW IPOMBINUIEHHOCTH; B KAaue€CTBE 3E€PHOBOM KyJIbTYypbl NPHUMEHSIOT B
IIPUT'OTOBJICHUHN KPYIIbI, xjseba. Buemnue YCJIOBHA OKa3bIBAIOT KaK MMPAMOE, TaK U KOCBECHHOC BJIMAHNC
Ha HKOHOMMYECKHH pocT. M3BECTHO, YTO CKOPOCTH POCTAa M Pa3BUTHS PACTEHHMI 3aBUCUT OT
MMPOTCKaHUA HWHTCHCUBHOCTHU (1)I/I3I/IOJ]OFI/I‘-ICCKI/IX, OOMEHHBIX | OHEPIreTUYCCKUX MPOILECCOB,
BO3AYHIHOI'O U KOPHCBOI'O NMHUTAaHUA, BJIArOOOM€EHA U IIpy UX U3MCHCHUH BJIMAHUC BHCHIHUX yCJ]OBI/Iﬁ
MOJKET OKa3bIBaTh BO3JEHCTBHE Ha CKOPOCTh pocTa. CienyeT OTMETHTh, YTO B MPUPOIHBIX YCIOBHUSX
JOCTaTOYHO CIOKHO YCTAHOBUTH KaKOW M3 (haKTOPOB MOXKET OKa3aTh BIHUSHHE, ITOTOMY KaK TECHO
B3aUMOCBSA3aHBl MEXIy co0oil. B Xxome wnccrmenoBanuii u3ydyaeMoil KyiabTypbl HaOsomaercs
Bo3JieiicTBE (PAaKTOpOB HE TOJMBKO Ha MX POCT M Pa3BUTHE, HO U Ha (OPMHUPOBAHHE YpOXKas U €ro
KauyecTBO.

CaxapHoe cOpro BBIHOCIMB K KPUTHUECKOW 3acyxe, MpW JIETHEH JUIMTENbHOM 3acCyITUBON
MOrojie UMEEeT KauecTBO COXpaHsTh OHoOMaccy, B TeUeHHE Bcell Bereranu npud (QOpMUPOBAHUHU
BEr€TaTUBHBIX U T'CHEPATUBHBIX OPraHOB 3KOHOMHO HOTpe6.H$[eT IMOYBCHHYIO BJIary. HO3TOMy JaHHas1
KyJbTypa B 3aCYLUIMBBIX YCIOBUSX SABJISIETCS MPUEMIIEMON CHIIOCHON KYJBTYPOH, UYTO JAET XOPOIILYIO
o0ecrieueHHOCTh TpH  OecriepeOOWHOM TIOTOYHOM TIPOM3BOJICTBE KOPMOB C  IOBBIIIEHHBIM
COACPKaHNEM KOPMOBBIX €AWHUII U MEPEBAPUBACMOIro IMPOTEUHA B NEPHUOJ KOPMIICHHSA KXHWBOTHBIX.
BaxxHbIM OMOJOTHYECKUM CBOWMCTBOM M TPEHMYIIECTBOM COPro sIBJseTcS OECCMEHHBIN ToceB 0e3
MIOTEPH YPOXKaWHOCTH, TAKKE TIOCEB Ha CKIIOHAX, I)POJUPOBAHHBIX U 3ACOJICHHBIX 3eMIISX.
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