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PE3IOME

B craTthe mpeacraBieHbl pe3ysbTaThl UCCAEAOBAHUM 10 OLEHKU 3PPEKTUBHOCTH Pa3IMUHBIX
IPUEMOB IOBEPXHOCTHONH O0OpabOTKM MEXaHHW3MPOBAHHBIMU OPYAMSAMU Ha JErpagupOBaHHBIC
TPaBOCTOM JKHUTHSKa rpeOHeBuaHoro (Agropyrum pectiniforme) B ycioBusX CTEMHOH 30HBI
[MaBnomapckoii o0macT.

M3-3a exxeromHoit THOETN OTACIBHBIX PACTCHHM, X cTeOseH, mo0eroB, COMBETHN U CeMsH, a
TaKXKE IIOSABJICHUEC HOBBIX BECCHHUX HO6€I‘OB u q)OpMI/IpOBaHI/IC HOBBIX KOPHEBBIX CUCTEM H3 IoJia B
roa miIOTHOCTb TPAaBOCTOSA JXKUTHSAKA YBCIIMUMBACTCA B HECKOJIBKO pa3, IPU 3TOM IIJIOIIAAW IMUTAHUA
pacTeHHil CHIKAIOTCA 0 MUHHMAJbHBIX 3HAUYCHWH, YTO MPUBOAUT K CHIKCHUIO YPOKaWHOCTH Ha
JKUTHSIKOBBIX KOPMOBBIX YTOAbBSIX.

CornacHo IMOJIYy4YCHHBIM JaHHBIM, IMPUMECHCHUC IMOBECPXHOCTHBIX MCXaHHU3HUPOBAHHBIX
00paboOTOK CHIDKATO IUIOTHOCTh MMOYBBI M0 BapuantaM Ha 0,05-0,09 r/cm®, yayummas ee
BOJONPOHUIIAEMOCTh M TMOBBIIIASl 3amackl MNPOAYKTHUBHOW Biaru B nouyBe Ha 11,1-37,1 MM B
CpPaBHEHUHU C KOHTposieM (0e3 00paboTKH), 0OJbIlIe BCEro HAKOILICHO Bjiard ObLIO MOJa 00pabOTKOM
TIOCEBOB JIMCKOBOM OOpoHO# M auckartopom — Ha 37 % u 43 %. 3a cyer paspymieHHsl MIIOTHOH
JCpHHUHBI, PBIXJIEHUS TIOYBBI M CO3JAaHHMS ONTHMANbHOW IUIOIIAOM NHUTAaHUA ISl PAacTeHUH
YBEJIMYMBACTCS MO TOAAM IUIOTHOCTh TpPaBOCTOs — Ha 20-37 wT./mM°. DTH TPHEMBI OKa3aii
TIOJIOKHUTENILHOE BIIMSIHAE HE TOJIBKO Ha MOYBEHHBIC TOKAa3aTelid, HO U Ha YPO)KaWHOCTH 3e€JICHON
Macchl JKUTHSIKA: B BapUaHTE C UrOJIbYaTOM OOPOHOW M JUCKOBBIM JYIIMIBHUKOM OHAa COCTaBMJa B
cpemHeM 3a nBa rona 17,55 u 18,53 1/ra COOTBETCTBEHHO, B BAPHAHTE C TSHKEIION AUCKOBOM OOPOHOM
28,11 n/ra u ¢ auckaropom 25,85 1/ra, B CpaBHEHUH C yPOKAHHOCTHIO HA KOHTpose — 8.2 1/Ta.
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APPLICATION OF MINERAL FERTILIZERS IN SUNFLOWER SOWINGS IN SOUTHERN
CHERNOZEM IN AGROCLIMATIC CONDITIONS OF NORTHERN KAZAKHSTAN,
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ANNOTATION
The prospect of agricultural development in Kazakhstan is gaining momentum. There is a
development of diversification of agriculture, the area under oilseeds is also increasing. To date, one
of the promising and popular oilseeds is sunflower, the cultivation area of which is increasing every
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year. Sunflower oil is also the most demanded product among the population of the republic. This
raises the question of increasing the yield of sunflower, including various cultivation technologies,
thereby adapting them to the agrometeorological and soil indicators of the cultivation region. The
purpose of this work was to comparatively study and evaluate the effect of mineral fertilizers on the
yield and oil content of sunflower in the North of Kazakhstan. The experiment was carried out at the
Zarechnoye Agricultural Experimental Station LLP with southern thin chernozem soils. Records and
observations of the growth and development of sunflower were carried out using modern
methodological recommendations. Agrotechnics of sunflower cultivation in experiments
recommended for the study area. We studied different options for the use of mineral fertilizers. The
paper concludes on the importance of the combined use of mineral fertilizers according to the scheme
N40P40 autumn + N20P20 in spring when sowing + N10P10, top dressing in the conditions of the
study area increased the yield and collection of sunflower oil to 1.34 t/ha and 0.65 t/ha. These
improvements in the quality and productivity of sunflower as a major oilseed have significant
implications for food security and sustainable agriculture in Northern Kazakhstan.

Key words: sunflower, mineral fertilizers, terms and methods of fertilization, oil content, crop
structure, productivity

Introduction. After soybeans, peanuts and rapeseed, sunflower oil is the fourth most important
vegetable oil in the world trade with an annual sunflower production of about 18 million tons and a
cultivated area of more than 47 million hectares. Since sunflower is relatively drought tolerant and
makes efficient use of soil nutrients due to its well developed and deeply penetrating root system, it is
commonly grown in arid and semi-arid countries. [1].

According to the Ministry of Agriculture of Kazakhstan, in 2022, sunflower sown areas
increased to 1 million hectares and farmers harvested about 1.2 million tons, which is almost 2 times
more than last year's figures [2].

Worldwide, sunflower is mainly produced for oil. The oil concentration (usually expressed as a
percentage of dry weight of seeds) mainly determines commercial yield of grain. Accordingly, both
seed yield and oil percentage are essential for growers to maximize gross margin [1].

To increase the yield of sunflower, it is important to improve agricultural technology of this
crop through the selection of more adapted hybrids for agro-climatic zone of crop cultivation, it is very
important to regulate nutrition through mineral fertilizers, as well as the selection of optimal methods
of basic tillage for sunflower crops [3, 4].

Sunflowers have a wide adaptive environment and require full sun areas, but are not affected by
photoperiodism in their growth. Inorganic fertilizer components such as NPK are essential nutrients
for plant growth and increased sunflower yields [5]. Balanced fertilization plays an important role in
providing the nutrients needed to achieve maximum sunflower growth [6]. The level of NPK fertilizer
affects not only vegetative mass of plants, but also the yield of sunflower [7]. The amount of nitrogen
and potassium had a significant effect on plant height, biological yield, seed yield, and seed oil content
[8]. The addition of nitrogen and phosphorus also contributed to growth and yields. When applying N
fertilizers at the rate of 60 kg ha-1, the highest yield of seeds and oil was obtained [9]. In studies with
200 kg/ha-1 N fertilizer, an increase in the maximum amount of filled seeds, oil and protein content
was noted [10, 11].

In the sunflower cultivation system, it was found that critical phases of nutrient intake are
growth period, formation of the first true pair of leaves, phase of inflorescence formation and actual
flowering [12, 13]. To obtain 100 kg of sunflower seeds, some authors recommend using 1.8-3.5 kg of
nitrogen (N), 0.29-0.27 kg of phosphorus (P,Os) and 0,38-1,65 kg of potassium (K,O) [14], and
according to other authors, 4-6 kg of nitrogen (N), 1.5-2.3 kg of phosphorus (P,Os) and 7,5-12 kg of
potassium (K,0) [15]. However, scientific research on various schemes for the use of mineral
fertilizers in the conditions of North Kazakhstan is still not sufficient, which led to the inclusion of this
issue in the research scheme.

Due to the practical lack of research on the use of mineral fertilizers for sunflower crops, the
research objectives included the question of a comparative study of different methods of applying
mineral fertilizers on sunflower productivity in Kostanay region.
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Material and methods. To achieve this goal, field studies were carried out in 2020-2022 at
"Zarechnoye" Agricultural Experimental Station LLP (Republic of Kazakhstan, Kostanay region,
Kostanay district, Zarechnoye village).

The repetition of the experiment is fourfold, the placement of plots is systematic.

The schemes of experiments corresponded to the requirements according to the current methods
[16].

The soil of the experimental plot is southern thin black soil in combination with solonetzes up to
10%. The thickness of humus horizon (A + B) is 41-45 cm. They boil from HCI from 85 cm, the
release of carbonates from the same depth. The content of humus is 3.0-3.2%. The soil of the
experimental plot in a layer of 0-20 cm contains total nitrogen - 0.15-0.16%, phosphorus - 0.10-0.13%.

In the experiments, phenological observations, biometric measurements and laboratory analyzes
for determining the quality of sunflower crop were carried out according to accepted modern methods
[16, 17].

The organization of observations for the onset of phenological phases, records of growth and
development (height, planting density, crop structure) of sunflower were carried out according to the
methodological recommendation [16]. Accounting for phenology made it possible to determine the
passage of the main phases of crop development, especially the time of onset of full flowering with
different technologies, the duration of flowering, physiological maturation, since the success of
harvesting depended on this.

In the studies, the main phases of sunflower growth and development were determined: shoots,
3-4 leaves, basket formation, flowering, ripening.

The study of growth dynamics (height) made it possible to determine the period of the most
intensive growth. The height of sunflower plants was determined in 10 places of the plot in 2 non-
adjacent repetitions of the experiment.

Calculation of density of plant standing by seedlings and before harvesting made it possible to
determine the influence of the studied factor on the state of seedlings and loss of plants during the
growing season. The density of seedlings and the number of plants remaining for harvesting were
determined by counting the seedlings and sunflower plants before harvesting on 4 permanent plots in
2 non-adjacent replicates of the experiment.

The structure of sunflower crop was determined by disassembling 10 plants from the plot into
its component parts.

The biological yield of sunflower was determined by counting the number of surviving plants
for harvesting, the number of grains in anthode and the weight of 1000 seeds.

The oil content in sunflower seeds was determined by the extraction method by extracting the
crude fat from the seeds with the appropriate solvent in a Soxhlet apparatus [17].

Agricultural technology in the experience adopted for Kostanay region. The predecessor is
wheat. In autumn, plowing was carried out with PLN 5-35 plow to the depth of 27-30 cm. In spring, in
order to level the soil surface and close moisture, harrowing and mechanical pre-sowing tillage were
carried out to the depth of seed placement. Before the emergence of sunflower seedlings, the soil
glyphosate-containing herbicide Roundup (2 I/ha) was applied in spring.

Sunflower hybrid Pioneer was studied. Sowing was carried out with a SUPN-8 seeder with a
row spacing of 70 cm, at the optimum time. The sowing rate of hydrides is 50 thousand viable seeds
per 1 ha; depth of laying seeds is 6-8 cm.

From mineral fertilizers, NH;NO; (ammonium nitrate) and Ca(H,PQO,), were used (double
superphosphate).

Accounting for sunflower yield was carried out by the method of continuous threshing with
Sampo 130 combine.

Yields were adjusted to standard moisture (10%) and purity (100%).

The obtained scientific data were subjected to statistical processing by the method of one-way
analysis of variance [18].

Research results. In studies, the prevailing weather conditions of growing season had a
significant impact on growth and development of sunflower.

As the data of weather conditions show, of all the studied agricultural years, the conditions of
2022 were the most favorable for the formation of a higher yield with a high oil content of sunflower.
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During the germination period (May), the most favorable conditions for humidity and
temperature developed in the conditions of 2020. Precipitation in May in the amount of 80.6 mm
contributed to the formation of friendly seedlings of sunflower.

The most critical periods in terms of moisture for sunflower is the period of head formation and
flowering, i.e. July is the month of the calendar year. Therefore, the uniform precipitation that fell in
July 2022 in the amount of 81.2 mm at the optimum temperature of 21.6°C contributed to the
formation of a higher sunflower yield. In 2022, the precipitation level for the month of July exceeded
the long-term level by 25.2 mm.

In the conditions of 2021, precipitation in the amount of 103.5 mm fell after the sunflower
flowering phase (47.5 mm more than the long-term level), so this crop almost did not use the specified
amount of atmospheric moisture.

In 2020, during the formation of anthode - flowering of sunflower, i.e. in July, only 17.4 mm of
precipitation fell against the background of high temperatures (23.3°C), which significantly reduced
the productivity and quality indicators of sunflower.

According to the purpose of research in 2020-2022, in the conditions of Kostanay region,
4 options for mineral fertilizers were studied, applied against the background of main autumn
application of NgP,o, different options for pre-sowing fertilizers.

In the studies, according to the calculation data, the lowest field germination of sunflower
(86.69%) and the lowest plant survival for germination-harvest period (76.77%) were determined on
the control variant, i.e. when applied as the main mineral fertilizer N4P40 in autumn and at a dose of
N1oP1o in spring when sowing.

The highest field germination of sunflower in experiment No. 2 was determinec on the variant
N4oP4o background autumn + NzoP3, in spring when sown - 88.41%. When using N,oP, as a pre-
sowing fertilizer, the field germination of sunflower was at the level of 87.42% or at the density of
43.71 thousand plants per 1 hectare.

Against the background of the use of mineral fertilizers, along with the formation of productive
agrophytocenosis, it is important to preserve the resulting seedlings until harvest. In the studies, the
highest safety of sprouted plants (43.43 thousand pieces) for harvesting was determined when
applying NgoP4o background in autumn and NxP,0 in spring during sowing, as well as foliar top
dressing of sunflower during the growing season with mineral fertilizers at the dose of NigPiy —
80,51%.

According to the preservation of sunflower plants in agrophytocenoses, options 2 and 3 with
doses of presowing application of mineral fertilizers NP, and NioPs, occupied an intermediate
position. In these variants, the preservation of sunflower plants for the period of germination-
harvesting is at the level of 78.38-79.86%, or by 1.61-3.09% more compared to the control variant;
26-35.30 thousand sunflower plants.

In the studies conducted, different options for the use of mineral fertilizers had a different effect
on the height of sunflower crops. If in the control (N4oP4 background autumn + NyoPy4 in spring when
sowing) the height of sunflower plants in the flowering phase was 126.37 c¢cm, then an increase in
presowing fertilizer to NPy contributed to an increase in the growth of sunflower plants to
135.61 cm or by 9.24 cm.

With a further increase in the dose of mineral nutrition to NP3, the height of sunflower crops
was 139.15 cm, or 12.78 cm higher compared to the height of crops in the control variant.

For the growth of sunflower plants, the option of using NP4 in autumn + NyP,o in spring
during sowing, as well as feeding sunflower during the growing season with mineral fertilizers at the
dose of NyoP1o, Was more optimal. In such combinations, mineral nutrition contributed to an increase
in the height of sunflower crops in the flowering phase up to 145.28 cm, and later in the filling-
ripening phase up to 148.70 cm or more compared to the control by 18.91 and 19.48 cm.

To obtain a better and more productive crop, it is important to form normal indicators of the
sunflower crop structure: sowing density, anthode diameter, number of seeds in anthode and weight of
1000 seeds [19, 20].

As the research data showed, in the studies conducted in the conditions of Kostanay region,
different doses of pre-sowing mineral fertilizers had a different effect on the formation of structural
elements of productivity. At the same time, the highest indicators of the elements of the crop structure
were formed in option 4, where in the autumn period NP4 plus N2oP,o was applied in in the spring
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when sowing and combined top dressing during the growing season of sunflower at the dose of NoPo.
In this variant, sunflower planting density was 35.21 thousand units per 1 hectare, exceeding the
control by 1.93 thousand units or by 5.80% (Table 1).

Table 1 - The influence of mineral fertilizers on the indicators of sunflower crop structure elements,
average for 2020-2022

Variants of norms of Planting density, Anthode Number of Weight of 1000
. - thousand . seeds in
mineral fertilizers . diameter, cm seeds, g
units/ha anthode, pcs
N4oP 40 background
autumn + NygPyg in
spring at sowing 33,28 15,90 909 33,51
(Control)
N4oP 40 background
autumn + NPy in 34,26 17,43 945 35,62
spring at sowing
N4oP40 background
autumn + N3gP5 in 35,30 19,23 974 36,89
spring at sowing
N4oP40 background
autumn + NaoPz I 35,21 21,19 1001 37,42
spring at sowing +
N1oP1o top dressing
LSDgs 0,05 0,06 47 0,02

If the control diameter of sunflower basket on anthode for 3 years (2020-2022) was 15.90 cm,
then other options for the use of mineral fertilizers in the spring during sowing contributed to an
increase in the diameter of sunflower anthode by 1.50-3.33 cm, and with additional application of
mineral fertilizers to top dressing during the growing season of sunflower, the diameter of anthode was
21.19 cm, exceeding the diameter of anthode of sunflower grown on the control variant by 5.29 cm.

In the most optimal variant of the use of mineral nutrition, the number of seeds in anthode
increased to 1001 seeds with a weight of 1000 seeds of 37.42 g. On the contrary, these indicators on
sunflower plants of the control variant were at the level of 909 seeds with a weight of 1000 seeds of
33.51¢.

Variants of using mineral fertilizers when sowing in doses of NP2 and N3oPs0 when sowing
sunflower took an intermediate position in terms of elements of the crop structure.

The results of statistical processing of data on the structure of the sunflower crop indicate
significant differences in the options for the use of mineral fertilizers at the level of 95%.

According to the research data of 2020-2022, with the use of mineral fertilizers, the highest
sunflower productivity in terms of yield, oil and oil content was determined in the variant of the
combined use of mineral fertilizers in autumn as the main fertilizer at the dose of N4P,40, when sown
at the dose of N,,P,0 and during the vegetation of sunflower as top dressing in the dose of NygPs. In
this variant, the sunflower yield was 1.34 t/ha with an oil content of 48.60%, exceeding the control
variant by 0.32 t/ha in terms of yield and by 0.24% in terms of oil content. The collection of sunflower
oil on the best option for the use of mineral fertilizers also amounted to 0.65 t/ha, exceeding the
control data by 0.16 t/ha or 32.65% (Table 2).

Table 2 — Productivity indicators of sunflower oilseeds quality depending on mineral fertilizers,
average for 2020-2022

Options for mineral fertilizers

Productivity, t/ha

QOil content, %

Oil collection, t/ha

1

2

3

4

(Control)

N4oP 4 background autumn +
NP1 in spring at sowing

1,02

48,36

0,49
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1 2 3 4
N4oP 4o bgckgrqund autumn + 117 48 44 0,57
N2oP20 In spring at sowing
N4oP 4o bgckgrqund autumn + 1.29 4847 0,63
N3oP30 In spring at sowing
N4oP 4 background autumn +
NP2 in spring at sowing + 1,34 48,60 0,65
N1oP1o top dressing
HCPgs 0,04 0,07 0,02

Against the background of main application of mineral fertilizers N4oP4o, the options for using
mineral fertilizers when sowing sunflower in rows at the doses of N,oP,o and N3oPso ensured sunflower
yields at the level of 1.17-1.29 t/ha, oil harvest 0.57-0.63 t/ha at oil content of oilseeds 48.44-48.47%,
thereby exceeding the productivity of the control variant by 0.15-0.27 t/ha, respectively; 0.08-0.14 t/ha
and 0.08-0.11%.

The results of statistical analysis showed significant differences between the options for the use
of mineral fertilizers for sunflower crops in terms of yield, oil yield and seed oil content at the
significance level of 95%.

As the data, Pioneer hybrid turned out to be responsive to the application of nitrogen-
phosphorus fertilizers in the autumn-spring period. When applying NP4 in autumn and NjoPyo in
spring, the yield index had the least effect compared to other options. Thus, when applying N4oP4 in
autumn and NPy in spring, the yield increased by 0.15 t/ha (p<0.001) compared with the scheme
N40P40 in autumn and NioPy, in spring. At the same time, the introduction of N3oPso in the spring
during tillage showed an increase in yield by 0.12-0.27 t/ha (p<0.001) and 0.12 t/ha (p>0.05) of
options 1 and 2, respectively. The introduction of additional top dressing in the form of NP5, and a
decrease in the spring dose from N3oP3 to NyoP2g during the growing season increases the yield by
0.32 t/ha (p=>0.05) relative to option 1. As for options 2 and 3, the yield is 0, 05 t/ha (p<0.001) and
0.17 t/ha (p<0.001) higher, respectively.

Oil content indicators increased as the doses of applied fertilizers increased. The lowest
indicator was shown by the hybrid when applying NgoP4 in autumn and NyoPq in spring (option 1),
where the indicator was at the level of 48.36%.

With an increase in the spring dose of application to NPy in the spring, the oil content index
increased by 0.1% (p>0.05), with an increase in the spring dose to N3oP3, the indicator increased by
0.02% (p=0.05), which is almost identical to the indicator of the variant application of NgPy4 in
autumn and NPy in spring.

The use of additional top dressing during the growing season at the dose of NoP against the
background of autumn application of mineral fertilizers in autumn at the dose of N4P4 and the spring
application at the dose of N»,P,q made it possible to increase the oil content by 0.1% compared with
the option of applying NP4 in autumn and NPy in spring (p>0.05) and by 0.2% (p<0.01) compared
with N40P40 in autumn and NlOPlO in Spring, by 0.15% (pZOOS) with N40P40 in autumn and N20P20 in
spring. A significant increase in the oil content in Pioneer hybrid can be taken as the option of
applying N4oP4o in autumn and N,Pq in spring and with additional feeding during the growing season.

NPK fertilizer affects plant growth and yield of sunflower oilseeds. In general, the best plant
growth and the highest yield were obtained with the combined use of mineral fertilizers according to
the scheme NP4 background autumn + NyPao in spring when sowing + N3Py top dressing. With
such a scheme for the use of mineral fertilizers, the highest sunflower productivity was obtained. Such
a scheme for the use of NPK fertilizers can be recommended for growing sunflower in the conditions
of the arid steppe of North Kazakhstan.
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TYWUIH

Kazakcranzna aypul IIapyallbUIBIFBIH JAMBITY IIEPCIEKTHBACHI OpacaH 30p KAPKbIH alyna.
AyBUI MapyalIbUIBIFBIH OpTapanTaHAbIpy JaMy/a, Maiiibl TaKplIIap ajJKanTapel jga yiramna. byrinri
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TaHJa MEePCICKTHBAIBI XKOHE CYPaHBICKA ME MalIbl JaKbUIIAPILIH Oipi KYHOAFbIC OOJIBINT TaOBLIAIbI,
OHBI ©CIpy aJaHbl JXBUI CaliblH apThin Kenedi. CoHpaii-ak, KYHOArblC Maibl pecrmyOimKa XaKbl
apacblH/a €H KOIl CYpaHbICKa Me oHiM Ooibim Tabbutansl. JleMek, KyHOArbIiC OHIMAUIITIH apTTHIpy,
COHBIH INIIHAEC OpPTYPJi ecipy TEXHOJOTHUsIIAphl, OCBUIAWINA OJIApAbI  ©cCipy aiMarbIHBIH
arpoOMeTeOpOIIOTHSIIBIK JKOHE TOMBIPAK KOpCeTKimTepiHe Oeiimaey wmacerneci TyslHAaWmel. by
JKYMBICTBIH, MakcaThl Ka3zaKCTaHHBIH CONTYCTITIHIACTT KYHOAFrbICc OHIMAUIINT MEH MaMIBUTBIFBIHA
MUHEPAIbl THIHAWUTKBIITAPIILIH OCEPIH CANBICTHIPMANBl TYPAE 3€pPTICY JKoHE Oaranay OOJIBII
TabbUIaAbl. DKCepuMeHT "3apeuHoe "Aypuiapyalbuiblk Tokipuoe crannusicel" XXIIC-ne oHTYCTIK
KyaThl a3 Kapa TOMIBIPAK XKarJaibraaa skyprizinmi. KyHOarpICTBIH ©Cyl MEH JaMyBIH €CETKE ay yKoHe
OaxplIay 3aMaHayH SJICTEMENIK YCHIHBICTapAbl KOJJaHA OTBIPBIN JKYPTri3ingi. 3epTrey aiWMarbiHa
YCBIHBUIFaH ToXipuOenepae KyHOArbIiC OCIpyIiH arpOTEeXHUKAChl MHUHEPAIIbl THIHAUTKBIIITAPIBI
KOJIIAaHYBIH OpTYpil HycKamapsl 3epTrenmi. XKymbicta NyoPgo Ky3me, NPy KekTemae Karapiapra
soHe N1gP1p KyHOAFBICTHIH Mamy (a3achlHIa ycTeMe KOPEKTEHIIpY CXeMachl OOWBIHINIA MUHEPAJIbI
THIHAWTKBINITAPIBI  Oipre KOJAAHYABIH MAaHBI3IbUIBIFEl TYPaJbl KOPBITHIHIBI JKAaCAIIbL. 3epTTCY
aliMarbl KarJaiblHAa MUHEPAIJBIK THIHAWTKBIIITAPILI KOJJIAHYBIH YCHIHBUIATBIH 9JiCi KYHOAFbIC
MaWBIHBIH OHIMILUTITI MEH Mall IIBIFBIMBIH THicCiHTIE 1,34 T/Ta koHe 0,65 1/ra Aeiin apTTeIpasl. Jdemek,
HETI3rl MaWibl JaKbUl PETiHAEe KYHOAFBICTBIH OHIMIUIITIHIH apTybl MEH CalachIHBIH JKaKCapysbl
Contyctik Kazakcranma asbIK-TYJIK KayilcCi3[iriH KamMTamachl3 €Ty MEH ayblUl IapyallbUIbIFbIH
TYPaKTHI TAMBITY/Ia A TapIIbIKTail MaHBI3Fa e OONaIbl.

PE3IOME

IlepcriekTrBa pa3BUTHS cenbcKoro xo3siicTBa B Kasaxcrane Habupaer orpoMHbie TeMItbl. et
pasBUTHE JeBepCHU(PUKALUKN CEIBCKOIO XO3SHCTBA, YBEIMYMBAIOTCS IUIOLIANWM W IOJ MACIHYHBIC
KynbTypbl. Ha ceromHsmHwid JeHb ONHOW W3 TEPCIEKTUBHBIX M BOCTPEOOBAaHHBIX MACIUYHBIX
KyJIbTYp SIBISETCS TOACONHEYHMK, IUIOIIATN BO3JENbIBAaHUA KOTOPOTO YBEIMYUBAIOTCS C KaXKIbIM
rogoM. Takxe NOJCOAHEYHOE MAcIO SIBISETCS CaMbIM BOCTPEOOBAHHBIM IPOJYKTOM CPEAH HACEICHUS
pecriyonukn. OTcloja BO3HUKAET BONPOC MOBBIMICHHUS YPOKaHHOCTH IOJICOJTHEYHMKA, BKIFOUYAs
pa3ianyHble TEXHOJIOTHH BO3ZENbIBAHMS, TEM CaMbIM aJalTUPYs UX K arpoMETeOpOJIOIMYECKUM U
MIOYBEHHBIM OKa3aTeJsIM PervoHa Bo3zaembiBaHus. Llenb naHHOM paboThl 3aKiI04anach B TOM, YTOObBI
CPaBHUTEIBHO H3YYUTh W OLCHHUTh BIUSHHE MHHEPAIbHBIX YAOOpPEHHUI Ha YpOXXKalHHOCTb U
MaciIu4yHOCTh  mnoaconHedHnka Ha  Cesepe Kazaxcrana. OKcnmepuMEHT  MpOBOAMJICS B
TOO «CenbCKOXO34MCTBEHHAs] ONBITHAsE CTaHUUS «3apeyHoe» C HKHBIMA —MAaJOMOIIHBIMU
YEepHO3EMHBIMH IIOYBAaMH. Y4YeTbl W HaONIOJEHHS 3a POCTOM M PAa3BUTHUEM MOJCOJHEYHHKA
MPOBOJUIINCH C WCIOJIb30BAHMEM COBPEMEHHBIX METOJAWYECKHX PEKOMEHIAINHU. ATpPOTEXHHKA
BO3/IENIBIBAHMS TIOJICOJTHEYHHKA B OIBITaX PEKOMEHJOBaHHAs U1 30HBI HcciefoBaHus. M3ydanu
pasHble BapHaHTHI UCIOJIb30BaHUA MUHEpAIbHBIX ynoOpeHuil. B pabote caenan BbIBOA O BaXKHOCTH
COBMEIIIEHHOI'0 MCIIOJIb30BaHUSI MUHEPAIbHBIX YA00peHui 1o cxeMe NyoP4o ocenb+NyoP2o BecHOH npu
nmoceBe+NyoP1p mogkopMKa B yCIOBUSAX 30HBI UCCIICIOBAHUN YBEIIMUMIO YPOKAWHOCTH U cOOp Macia
nogconHeynuka 10 1,34 1/ra m 0,65 T/ra. YkazaHHble yNydllIeHHs KadecTBAa U YBEJIWYCHUS
NPOAYKTUBHOCTH TIOACOJIHEYHMKA KaK OCHOBHOW MAacCIIMYHOW KyJNbTYypbl HMEIOT 3HAYUTEIIBHOE
3HAYEHUE ISl MIPOIOBOJIBCTBEHHON 0E30MaCHOCTH W BEJCHHUSI YCTOMUMBOTO CEIBCKOTO XO3SHCTBA B
CesepaoMm Kazaxcrane.
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