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Abstract. Soil salinization remains a critical constraint for cotton cultivation in the southern
regions of Kazakhstan, particularly in the Turkestan region. This study aimed to develop a model
quantifying the combined influence of soil salinity levels and mineral fertilizer doses on cotton
yield and fiber quality. Field trials were conducted on light gray soils with varying degrees of
salinity on the production fields of the "Sabyr" farm, Maktaaral district. Standard agrochemical
methods assessed soil properties, crop yield, and fiber quality. Results demonstrated that mineral
fertilizers enhanced cotton productivity across all salinity levels, with the most significant yield
response observed on slightly saline soils. The highest yield (6.49 t/ha) was recorded with
N150P100K80 on slightly saline soils, while medium saline soils produced 5.41 t/ha under the
same treatment. Phosphorus-potassium application without nitrogen (P100K80) resulted in the
lowest yield gains. Regression modeling revealed a negative relationship between excessive
nitrogen and potassium application and yield (Y), although their combined interaction partially
offset this effect. Notably, the interaction between nitrogen and salt content (NtS) also negatively
affected yield. The regression model demonstrated high reliability (R = 0.940), confirming its
predictive accuracy. Correlation analysis indicated a moderate to strong relationship between
potassium nutrition and key fiber quality indicators. Increasing potassium doses improved tensile
strength (r = 0.61), maturity factor (r = 0.48), and fiber length (r = 0.62), while negatively
affecting micronaire (r = -0.38), fiber fineness (r = -0.60), and water column resistance (r = -0.60).
Fiber quality also correlated positively with total salt content in the arable layer (r = 0.37-0.61).
Economic analysis showed that N150P100K80 was most profitable on slightly saline soils (1352.5
thousand KZT/ha), whereas N100P150K80 was optimal on medium saline soils (1035.8 thousand
KZT/ha). These findings underline the importance of site-specific nutrient management under
saline conditions.
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INTRODUCTION Kazakhstan, where high salinity negatively

Cotton (Gossypium hirsutum L.) is impacts both yield and fiber quality. Soil
one of the world’s most economically salinization is a critical concern in arid and
significant crops, serving as a primary semi-arid regions where high evapotrans-
source of natural fiber, edible oil, and raw piration rates, improper irrigation practi-
materials for industrial applications. Its ces, and insufficient drainage contribute to
cultivation efficiency is highly dependent salt accumulation in the root zone.
on soil health, salinity levels, and the Consequently, optimizing nutrient manage-
strategic implementation of agronomic ment strategies under saline conditions is
practices, particularly mineral fertilization. ~critical for sustainable production [1, 2].
Soil salinization poses a major challenge to To combat the detrimental effects of
cotton productivity, especially in arid and salinity on cotton, mineral fertilization has
semi-arid regions such as southern emerged as a pivotal agronomic strategy.
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Balanced and site-specific fertilization not
only promotes plant resilience to saline
stress but also ensures optimal nutrient
availability, contributing to better yield and
improved fiber parameters [3]. Among the
essential macronutrients, nitrogen (N),
phosphorus (P), and potassium (K) play
key roles in the physiological development
of cotton. Research has demonstrated that
rational fertilization enhances productivity,
with nitrogen promoting vegetative
growth, phosphorus supporting root deve-
lopment and early-stage resilience, and
potassium improving fiber strength and
uniformity [4, 5]. However, excessive or
imbalanced fertilizer application can lead
to nutrient leaching, environmental degra-
dation, and diminished economic returns.
Thus, developing precision-based fertiliza-
tion models is imperative to maximize
efficiency while minimizing ecological
harm [6].

Recent studies have explored inno-
vative approaches to improve nutrient
uptake under adverse conditions. For
instance, foliar application of potassium
has been shown to mitigate salinity stress,
enhancing fiber characteristics even in
suboptimal soils [7]. Similarly, phosphorus
management is crucial in saline environ-
ments, as it aids root elongation and early
crop establishment. Screening for phos-
phorus-efficient cotton cultivars has
further been identified as a viable strategy
for cultivation in low-fertility regions [8, 9].
These findings underscore the need for
targeted fertilization protocols tailored to
specific soil and climatic conditions.

Beyond fertilization, seed quality
plays a pivotal role in determining cotton
productivity. Conventional methods such as
seed priming and scarification remain
effective in improving germination rates,
while emerging technologies - including
plasma treatment and nanotechnology-
based seed coatings - show promise in
enhancing stress tolerance and crop unifor-
mity [10, 11]. Such advancements comple-
ment optimized fertilization regimes,
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offering a holistic approach to yield
improvement.

The complexity of interactions
between soil salinity, fertilization, seed
quality, and environmental factors unders-
cores the need for integrated, data-driven
decision-making tools. Traditional empiri-
cal approaches often fall short in capturing
these nonlinear relationships. In response,
predictive modeling using artificial intelli-
gence (AI) and machine learning (ML) is
increasingly being employed in modern
agronomy. Techniques such as artificial
neural networks (ANNs), support vector
machines (SVM), and random forests are
capable of analyzing large datasets to iden-
tify key yield determinants and generate
accurate predictions [12, 13]. These tools
allow for dynamic decision-making that ac-
counts for seasonal variability, soil hetero-
geneity, and changing climatic conditions.

The current research understanding
emphasizes the importance of integrated
nutrient and salinity management to
ensure cotton productivity in saline-
affected regions. Despite extensive studies
on fertilization and salinity tolerance, there
remains a lack of comprehensive, region-
specific models that account for the unique
agroecological conditions of southern
Kazakhstan. The development of such
models is essential for bridging the gap
between experimental knowledge and
practical field application.

This study is highly relevant due to
the increasing degradation of irrigated
lands and expansion of salinized soils in
Central Asia. There is a growing demand
for sustainable, cost-effective, and science-
based solutions that ensure cotton yield
stability without compromising environ-
mental integrity.

The aim of the research is to develop
mathematical models for predicting the
yield and quality of raw cotton depending
on the level of soil salinity and doses of
applied fertilizers. The results are expected
to provide practical recommendations for
optimizing fertilizer use and improving the
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efficiency of cotton production in salinity-
stressed environments.

The novelty of this research lies in
the creation of a robust mathematical
model that integrates salinity levels,
fertilizer doses, and environmental
variables for the prediction of both yield
and fiber quality under local conditions.
Unlike traditional empirical approaches,
this model leverages predictive analytics to
offer a decision-support tool tailored for
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precision farming in Kazakhstan’s saline-
affected regions.
MATERIALS AND METHODS

To conduct field experiments to
study the effect of mineral fertilizers on
cotton productivity in conditions of sero-
zems saline to different degrees, plots were
selected in the farm "Sabyr", Maktaaral
district, Turkestan region, at coordinates:
40085'76.52 "N, 68049'10.40 "E (figure 1)
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Figure 1 - Study area map, Atakent settlement, 2022

The soils have low humus content
and high carbonation, the use of mineral
fertilizers on which plays a key role in in-
creasing theyield and quality of cotton [14].

In spring before the experiments and
in the main phases of cotton vegetation,
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soil samples were taken and basic
agrochemical analyses were carried out for
the content of basic nutrients and salt
content in the arable and subsoil horizons.
Table 1 presents the main agroche-
mical parameters - humus content, mobile
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forms of nitrogen, phosphorus and
potassium, as well as pH and sum of salts.
According to results of water extract
analysis, the selected soil plots were clas-

sified as weakly and medium saline with
salt sum content of 0.14-0.15 and 0.45-
0.51%, respectively.

Table 1 - Agrochemical parameters of soil under cotton, Atakent, spring 2022

Sample Humus, Mobile forms, mg/kg Amount of

depth, cm % nitrogen phos;s)horu potassium pH salts, %
Lightly saline background

0-25 0.78 61.6 78 350 8.8 0.140

25-50 0.70 47.6 70 280 8.8 0.150
Medium saline background

0-25 0.78 53.2 78 380 8.5 0.450

25-50 0.63 39.2 75 360 8.6 0.510

The scheme of field experiments on
both salinity backgrounds included the
same 9 variants with different doses and
ratios of fertilizers: 1. Control (without
fertilizers); 2. N100P100; 3. N100K80;

4, P100K80; 5. N100P100K80;
6. N50P100K80; 7. N150P100K80;
8. N100P150K80; 9. N100P100K120;

Ammonium nitrate (34%), double super-
phosphate (45%) and potassium sulfate
(51%) were used as fertilizers, which were
applied once before sowing the crops by
deep soil loosening.

Yields were counted on a unit-by-
unit basis with data processing using the
method of analysis of variance according
to Dospekhov [15].

Analytical studies of selected
samples were carried out according to
generally accepted methods [16]. The
humus content in soil samples was
determined by the Tyurin method, total
nitrogen - by the Kjeldahl method, hydro-
lyzable nitrogen - by the Tyurin-Kononova
method, and mobile phosphorus and
potassium - by the Machigin method.

Regression analysis with stepwise
exclusion of insignificant variables
(P>0.05) was used to model the effect of
soil nutrients, fertilizers and salinity on
cotton yield, and the consistency of the
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model was assessed by multiple correla-
tion coefficient (R2).

A half regression model was used to
capture the influence and interaction of
factors [17]:

Y = ap + aiN®> + azN¢ + asP05 + asPy
+ asK%5 + agK: + a7S05 + agS + ag(N(P()05 +
a10(NeKi)%> + a11(N:S)05 + a12(P:Ki)o> + as3
(P:S)05 + a14(K:S)05; (1)

here:

Y - is the resulting (dependent)
factor;

ao — free term reflecting the value of
the resulting factor without mineral
fertilizers; ai, az as, .. an - regression
coefficients reflecting the effect and
interaction of factors;

N;, Py, Kt and S - independent factors
studied in the experiment (N - total stock
of nitrogen and nitrogen fertilizers, P; - to-
tal stock of phosphorus and phosphorus
fertilizers,, K - total stockof potassium and
potassium fertilizers, S - sum of salts, %).

RESULTS AND DISCUSSION

Gross yield varies depending on
fertilizers and soil salinity level. On slightly
saline background the average yield is
5.68 t/ha, and on medium saline back-
ground - 4.68 t/ha. This indicates a dec-
rease in yield with increasing soil salinity.
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The average yield increase from ferti-
lizers compared to the control (without
fertilizers) on a slightly saline background
is on average 32.4%, and on a medium
saline background - 37.6%. This shows that
fertilizers are effective on both back-
grounds, but their effect is more pronoun-
ced on medium saline soils.

In slightly saline background, the
maximum yield (6.49 t/ha) was achieved
with application of N150P100K80, which
gave an increase of 51.4% to the control.
The lowest increment (17.5%) was
observed at application of P100K80, which
demonstrates the relatively low efficiency
of phosphorus and potassium without
nitrogen. The complex fertilizer
N100P100K80 gave a gain of 39.0%. On
average, fertilizers increased yield by
32.4% compared to the control (figure 2).

In medium saline background the
maximum yield (5.41 t/ha) was at
N150P100K80, providing 59.1% growth.
The lowest growth (13.8%) was observed
at P100K80, which shows the weak

influence of phosphorus-potassium nutri-
tion without nitrogen. The full combination
of fertilizer N100P100K80 gave an increase
of 51.2%, with a decrease in yield from
salinity by 13.8%.

On average, fertilizer increased yield
by 37.6%, but the yield reduction due to
salinity was 23.2% (figure 2).

Reduction of gross yield on medium
saline background in comparison with
weakly saline background is on average
17.6%.

The regression analysis allowed us to
obtain the following mathematical model:

Y = 58,22 - 3,81IN%5- 1,63 K%+ 0,12
(N:Kt)0> - 0,26NS05; R=0,940 (2)

As can be seen from equation (2), an
increase in total soil N (Nt) and potassium
(Kt) reduces the resulting factor - (Y-

yield), with their combined action partially
compensating for this effect, but the
interaction of total soil N and fertilizer with
salt (S) also reduces (Y), and the high
accuracy of the model (R = 0.940) confirms
its reliability.

70
60

s0 Total yield on

slightly saline soil
40
Total yield on

—medium saline soil

Increase on slightly
saline soil

10 Increase on
medium saline soil

Figure 2 - Gross cotton yield on soil of different salinity levels depending on
fertilizer application, 2022.
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On slightly saline background, at the
maximum dose of fertilizers
(N150P100K80) costs amounted to 919.6
thousand tenge/ha, which allowed to
obtain a gross income of 2272.2 thousand
tenge/ha (table 2). In the control variant
without additional fertilizer application,
these indicators were 502.0 and 1501.0
thousand tenge/ha, respectively. The
highest conditional net income in the
amount of 1352.5 thousand tenge/ha was
obtained with the application of fertilizer
dose N150P100K80. However, the highest
profitability (199%) was recorded in the
control variant without fertilizer appli-
cation. This is due to the absence of

fertilizer costs in the control variant. At the
same time, the cost of production in the
variant with the maximum dose of
fertilizers was 148.9 tg/kg, which is 26.9%
higher than in the control. The highest
economic efficiency was achieved when
applying the dose of (fertilizers
(N150P100K80), which increased income
by 353.5 thousand tenge/ha compared to
the control. In the medium saline back-
ground the maximum economic efficiency
was achieved at the applying of fertilizers
N100P150K80. Gross income in this case
amounted to 1892.1 thousand tenge/ha,
which is 702.6 thousand tenge/ha more
than in the control variant.

Table 2 - Economic indicators of cotton production on different salinity backgrounds
depending on fertilizers, Atakent settlement, 2022.

Gross Economic
Total income from Net Cost . .
, , Profita | efficiency to
. . costs, marketable income, price, .
Fertilizer options . bility, control,
thousand yield, thousand | thousand
% thousand
tenge/ha thousand tenge/ha | tenge/ha
tenge/ha
tenge/ha
Lightly saline soil profile
1. Control 502.0 1501.0 999.0 117.0 199.0 -
2.N100P100 729.0 1920.4 11914 132.9 163.4 192.3
3.N100K80 778.0 2099.7 1321.7 129.7 169.9 322.6
4.P100K80 718.4 1763.6 1045.2 142.6 145.5 46.1
5.N100P100K80 849.8 2085.9 1236.1 142.6 145.5 237.1
6.N50P100K80 798.8 2012.8 12141 138.9 152.0 215.0
7.N150P100K80 919.6 2272.2 1352.5 141.7 147.1 353.5
8.N100P150K80 886.4 2083.3 1197.0 148.9 135.0 197.9
9.N100P100K120 907.1 2150.2 1243.2 147.6 137.1 244.1
Medium saline soil profile
1. Control 450.1 1189.5 739.4 132.4 164.3 -
2.N100P100 686.1 1689.4 1003.2 142.2 146.2 263.8
3.N100K80 708.1 1679.8 971.7 147.5 137.2 232.3
4. P100K80 650.1 1353.2 703.1 168.1 108.2 -36.3
5.N100P100K80 801.8 1798.0 996.2 156.1 124.2 256.8
6. N50P100K80 733.9 1623.5 889.6 158.2 121.2 150.1
7.N150P100K80 856.3 1892.1 1035.8 158.4 121.0 296.4
8.N100P150K80 814.8 1653.5 838.8 172.5 102.9 99.3
9.N100P100K120 857.7 1853.6 995.9 162.0 116.1 256.5
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This heatmap represents the correla-
tionmatrix ofvarious parameters (figure 3).
The color scale indicates the strength and
direction of correlations, with blue shades
representing positive correlations and red
shades representing negative correlations.
NPK shows a strong positive correlation
with N (0.63), P (0.73) and K (0.66),
indicating these nutrients are often applied
together. Yield has a positive correlation
with NPK (0.55) but a negative correlation
with S.S (-0.65), suggesting soil salinity
negatively impacts yield. Dev negatively
correlates with Yield (-0.71) and K (-0.60),
implying higher salinity ~ hinders
development.

Strong positive correlations exist
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M.N -0.13
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between Str; on the one side and Mat and
Length (Len) (above 0.9) - on the other
side, indicating that these traits are closely
linked.

Mic has moderate to strong negative
correlations with Str (-0.77), and Mat
(-0.76), meaning higher Mic values are
associated with lower values in these traits.

Extremely strong negative correla-
tion between M.N and Str (-0.99) indicate
that these traits are almost perfectly inver-
sely related.

Overall, the data suggests that nut-
rient management and soil salinity
significantly influence yield and develop-
ment, while structural and maturity traits
are closely related.

1.00
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= 0.50
E 0.25
-0.00
-—0.25
- —0.50
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Figure 3 - Correlation matrix of pairwise dependencies of qualitative indicators of
cotton fiber from the studied factors, Atakent settlement, 2022.

Nitrogen-N; Phosphorus-P; Potas-
sium-K; Salt sum, - S.S; gross yield, - Yld;
instrument reading in mm of water
column, - Dev; fiber breaking load, - Str;
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fiber metric number, - M.N; fiber maturity
factor, - Mat; fiber breaking length, - Len;
microneur, Mic.
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CONCLUSION On a slightly saline background, the
The results of the study showed that maximum net income (1352.5 thousand
cotton gross yield depends on the type of tenge/ha) was achieved with the
fertilizers and soil salinity level. The application of N150P100K80. In conditions
average yield on slightly saline background of medium saline background, the most
was 5.88 t/ha, while on medium saline profitable option was the application of
background it decreased to 4.80 t/ha, N100P150K80, which provided gross
which confirms the negative effect of income of 1892.1 thousand tenge/ha and
salinity on plant productivity. conditionally net income of 1035.8 thou-
Fertilizer application increased yield sand tenge/ha. Variant N100P100K80 on
at both salinity levels. On average, the yield medium  saline  background  was
increase compared to the control was economically inexpedient, demonstrating
37.05% on slightly saline background and negative economic efficiency (-36.32
41.15% on medium saline background, thousand tenge/ha to control).
which indicates high efficiency of Correlation analysis revealed a
fertilizers. The highest yield was obtained positive effect of nitrogen and potassium
when fertilizer N150P100K80 was applied on yield, while phosphorus had a less pro-
on both backgrounds, and the lowest yield nounced effect. Soil salinity was negatively
increase was observed when only phos- correlated with yield as well as with the
phorus-potassium fertilizers were used. strength characteristics of cotton fiber,
Regression analysis showed that reducing its breaking load and metric
increasing nitrogen (Nt) and potassium number.
(Kt) stocks decreased yield (Y), partially Thus, the results of the study confirm
offset by their interaction, while nitrogen that the use of complex fertilizers with
combined with salts (S) also decreased (Y), increased content of nitrogen and potas-
with high model accuracy (R = 0.940). sium is the most effective way to increase
Economic efficiency of fertilizers also the yield and economic profitability of
varied depending on their composition. cotton cultivation in saline soils.
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TYPKICTAH OBJIBICBIHBIH 9PTYP/II T¥3IAHY JIEHTEAIH/IETT CYP
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KasakcTaHHBIH, OHTYCTIK ©HipJiepiHZe TONBIpaKTblH Ty3JaHy MaceJeci MaKTa eHZAipici
yuiH Herisri mekteymi ¢akTopaapAbly, 6ipi 6o0sbll  TabbLIaAbl. 3epTTeyJiepre COMKeC,
KypaMbIHJa a30T, pocdop KoHe KaJui 6ap MUHEPaIAbl THIHAUTKBIIITAPAbl YTHIM/bI alAaIaHy
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MeJiiepiHe 6aiJIaHbICTBI MaKTa-TaJlIlIbIK 6HIM/IIJIITi MEH camachlH 60JKay YIIiH MaTeMaTHUKAJbIK,
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TesiMzepi TayJan ajablHABL. BuoMaccaHbIH KUHAKTaJy AUHAMUKACBIH 3€pPTTEYy MaKCaTbhIHJA
OUMOMEeTPHUSAJIBIK, 3epTTEYJIEeD Kyprisinin, ecimzik yarinepi ansigapl. Taggan ajablHFaH yirijgepre
AHAJIMTHUKAJIBIK 3epTTeyJiep »aJlllbl KAObLJIJaHFaH d/icTeMesiepre colKec Xyprisiizi. Makaaaaa
TypkicTaH 06JIBICBIHBIH, TY3JlaHFaH Cyp TOMNbIpaKTapblHAA CyapMaJibl >KaFJalja KyprisiireH
MUHepa/ibl ThIHAUTKBIIITAPAbBIH MaKTa 6HiMJijiriHe oacepiH 3epTTey OOWbIHINIA JaJaJbIK,
ToxipubesnepAiH HoTWXKesepi KesTipiireH. 3epTTey HOTHXKeJepi ThIHAWUTKBIILITAP/bIH,
TONBIPAKTbIH TY3/JaHy JeHreilliHe KapaMacTaH ©cCiMJIKTepAiH eHIMAIIriH apTThipaTbIHbIH
KepceTTi, ajlaiifja oJlap/iblH, TUIM/IIJIITI 9JICi3 Ty3/laHFAH TONbIPAKTa alKbIHbIpAK GaWKanabl. EH
»KoFaphbl eHIM (6,49 T/ra) aJci3 Ty3ganraH cyp TonbipakTa N150P100K80 eHrizisireH/ie aabiH/bl,
a/J opTala Ty3JaHfaH TomblpakTa (5,41 T/ra) - ocbl TBHIHAWTKBIII KypaMblH KoOJIJaHFaHZa
6alikanapl. EH TeMeHri eHiMfinik eciMmi eki TypJsi Ty3gaHy neHreilinge ae ¢ocdop-kaauit
TeiHaUTKbITapblH (P100K80) KongaHFaHa aHbIKTaAAbl. Koppensanusaablk Tangay KajadilMeH
KOpPEKTeHy MeH TaJILIBbIK camachl apacblH/a ThIFbI3 OakyaHbic 6ap ekeHiH kepcetTi (r = 0,38-
0,62). Anaiiia KaJIM{ MeJIepiHiH apTybl TaJLIBIKThIH MUJJIMMETPJIIK Cy 6GaFaHbIH/A JIIeHeTiH
KepceTkimize (r = -0,60), meTpJiik HeMipiHe (r = -0,60) >xoHe MukpoHeiipiHe (r = -0,38) Tepic acep
eTTi, 6ipak, y3iny xkykteMeciH (r = 0,61), nicy koaddunuenTin (r = 0,48) xoHe TaJLIBIKTbIH, Y3ij1y
y3bIHABIFBIH (r = 0,62) >xakcapTThbl. Ta/lIbIK canacblHbIH, ©3repicTepi TONbIPAKTbIH, KbIPTY
KabaThIHJaFbl TY3/apAblH >XKaJ/lbl MeJillepiMeH Je OH, 6ailnaHbicKa ve 60sabl (r = 0,37-0,61).
3epTTey HoTHXKeJlepi MUHepasibl ThIHAUTKBIIITAPAb] KOJIJAHY TONbIPAKTbIH TY3/aHy AeHreliHe
KapaMacTaH MakTa eHIMZIriH apTThIpaThIHBIH KepceTTi, 6ipak oJlapJblH THiMZAiairi ascis
TY3/laHFaH CYp ToNbIpaKTapAa »Kofapbl 60sbl. EH kofapbl enimMzinik (6,49 t/ra) N150P100K80
THIHAWTKBIIIbIH €Hri3y Ke3iHAe TipKeJJi, aJ opTalla Ty3[aHFaH TOMbIpaKTa [d3J1 OCbl HYCKa
5,41 T/ra eHiM GepAi. JKOHOMUKAJBIK >XaFblHAH €H TUIMJi HYCKa a30T NeH KajJuil MeJuiepi
»)KOFapbl ThIHANUTKBIIITAP/AbI KOJIJAHY GO0JIbIN TaObLIAbI, 6yJ 0JapAblH TY3/aHFaH TONbIpaKTapAa
MaKTa eHiMJiJIiriH apTThIpyAaFbl MaHbI3/bl POJIiH pacTalabl.

TyliiHdi ce3dep: TONBIPAKTBIH TY3/aHybl, MAaKTa, OHIMAIJIIK, SKOHOMUKAIBIK THIMAIIIK,
TaJIILIbIK, Canachl.

PE3IOME
B.M. Amupos?’, 0.C Kypmanakpin?, C.0. bazap6aes?, 0.C. Kanzpi6aen!?

AT. Ceittmen6eTtoBal, KT. Tynen6epreHoBal

MATEMATHUYECKHWK ITPOTHO3 BJIMAAHUA MHWHEPAJIbBHBIX VIIOBPEHUH HA
ITPOAYKTUBHOCTDb X/JIOITMYATHHUKA HA CEPO3EMAX PASBHOU CTEIIEHH 3ACOJIEHHA
B YCJIOBUAX TYPKECTAHCKOU OBJIACTH

1Kazaxckuli HAy4HO- UCCAed08amenbCKUll UHCMUMmMym nouyg8ogedeHus U azpoxumMuu
umenu YY. Yenanosa, 050060, Aamamui, np. ano-Dapabu, 75 B, Kazaxcmar,
*e-mail: bak.amirov@gmail.com

[Ipo6sieMa 3acoJieHHs MTOYB B I03KHBIX pernoHax KasaxcraHa siB/sieTCsl 0OJHOM U3 OCHOBHBIX
JIMMUATHUPYIOIIUX GAaKTOPOB JJis IPOU3BOJCTBA XJI0IKA, IPY 3TOM pallMOHAJIbHOE UCII0Ib30BaHUE
YAOOPEeHUH CIoCOGCTBYEeT MOBBILIEHHI0 YPOXKAHHOCTH M YJIYYIIEHHI0 KayeCTBEHHBIX
nokasaTeJied XJonkKa-ceipua. Lesplo paGoThl sBJseTCs pa3paboTKa MOJEJUPOBAHHUs BJIHUSHUS
YPOBHS 3aCOJIEHUS MOYBBI U /103 BHECEHHBIX Y/I00pPEHUHM Ha YPO’KalHOCTh M Ka4ecTBO XJIOTIKA-
ceipua. [losieBble OMBITBI C XJIOMYAaTHUKOM IPOBEAEHBI HAa Cepo3eMax, 3aCOJIEeHHbIX B Pa3HOU
CTeIleHH, Ha NPOU3BOACTBEHHBIX MOJIAX KPeCTbIHCKOro xo3sicTBa «Cabblp», MakTaapaibCKOro
paiioHa, TypkecTaHckoi ob6sacTu. MaTeMaTuyeckass 06paboTKa ypoXKallHbIX JAHHBIX U aHAJU3
HOYBEHHBIX 06Pa3L0B NPOBEAEHbl COIJIACHO OOLIENPUHATHIM METOAMKAM. JKCIIepUMEHTAIbHO
YCTAaHOBJIEHO, YTO yJAOOGpEHHsS MOBBILIAIT NPOAYKTUBHOCTb XJIOMYaTHHKA HE3aBUCHUMO OT
YPOBHA 3acoJ/IeHUs NO0YBBI, OJHAKO UX 3PPeKTUBHOCTb Gojiee BbIpa)keHa Ha CJ1ab03acoJIeHHOH
noyse. MakcuMaJ/IbHbIN ypoxkail (6,49 T/ra) Ha cja603acoJIeHHOM cepo3eMe JOCTUTHYT NpH
BHeceHnn N150P100K80, a Ha cpenHe3acosieHHoW moyBe (5,41 T/ra) - mpu Tex e Ao3ax
yAoOpeHUH. HaMMeHbIIMH NpPUpPOCT ypokallHOCTH Ha 060MxX ¢(OHAx 3acOJIeHHOCTH MOYBbI
HabJro4alncs npu npuMeHeHUU GochopHO-KaMUMHbIX yaobpeHuil - P100K80. PerpeccruonHbIi

44


mailto:bak.amirov@gmail.com

Arpoxumus IlouBoBeaeHue u arpoxumus, Ne2(70) 2025

aHa/M3 BBISIBWJ, UYTO YBeJWYEeHHEe CyMMapHbIX 3amacoB a3ota (Ni) u kamusa (K¢ cHmxaer
pe3ysnbTupytomui ¢akrop (Y), 0JHAKO UX COBMeCTHOE JIeHCTBHE YaCTUYHO KOMIIEHCUPYET 3TOT
3ddeKT, B TO BpeMs KakK B3auMo/ieiicTBUe a3oTa ¢ consiMu (N:S) Takke yMeHbIIaeT Y, a BbICOKast
ToyHoCcTh MoJenu (R = 0,940) moATBepkJaeT ee HaAEKHOCTb. KoppessMOHHBIA aHa/IU3
MoKa3aJl JOCTaTOYHO TECHYI 3aBUCUMOCTb MEX/Y KaJUHHbIM MUTAHUEM U Ka4eCTBOM BOJIOKHA
(r = 0,38-0,62), npu 3TOM yBeJUYeHHE KaJUs YXYZAIINUJIO [TOKa3aHHe MPUOopa B MUJIMMETPAX
BoJIHOTO cToJ16a (r = -0,60), HOMep MeTpHUYeCKUH BosioKHa (r = -0,60) u MuKpoHeiip (r =-0,38), HoO
YJAY4IIWIO pa3pbiBHYIO Harpysky (r = 0,61), koadodunuent 3pesnoctu (r = 0,48) u paspbIBHYIO
JIMHY BoJsiokHa (r = 0,62). M3MeHeHus1 moKa3aTesied KauecTBAa BOJIOKHA TaKXe MMeJIU J0C-
TAaTOYHO MOJIOKUTEJBHYI0 KPENKYyI0 CBA3b C CYMMOU COJIEH C MaXOTHOTO cjiosl mo4Bkl (r = 0,37-
0,61). PesysbTaThl HCCIeJ0OBaHUSA NOKa3aJik, YTO Ha BBICOKOOOECHEYEHHOM MOJBHXHBIM
dochopoM cepo3eMe a30T U KaJUU HUTPAKOT KJKYEBYIO pPOJiIb B MOBBIIMIEHUH YPOKAWHOCTH
XJIOMMYaTHUKA, obecneyrBasi ero BeJMYUHY Ha cjJab03acosieHHbIX cepo3eMax Ao 6,49 T/ra
(N150P100K80), a Ha cpenHe3acoJieHHbIX - J0 541 T/ra. JkoHoMHYecKass 3$PeKTUBHOCTb
yA00peHUI BapbUpOBasiach: Ha cj1abo3aco/ieHHOM $oHe MaKCMMaJbHbIN YCJIOBHO-YUCTBIN JOX0/
coctaBus 1352,5 Teic. TeHre/ra npu BHeceHnn N150P100K80, a B yc/10BUAX cpeiHE3ACOTEHHOTO
¢doHa HauboJiee 3¢ deKTUBHBIM OKasasock npuMeHeHne N100P150K80, o6ecneunBiiee ycjaoBHO-
yucThId goxox B 1035,8 TeIc. TeHre/Ta.

Kawouegble csn108a: 3acO/IEHHOCTb MOYBBI, YPOXKAWHOCTb XJIOMYATHHUKA, 3KOHOMHUYECKast
3pPEeKTUBHOCTB, KA4ECTBO BOJIOKHA.
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