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B crarbe npuBeneH aHAIN3 U3MEHEHHS
YPOXalHOCTH, TOCEBHBIX MJIOIIAACH U BaJOBBIX
cOOpOB KyKypy3bl, BEIPAIIMBAEMOH Ha 3€PHO B IIEIIOM
1o P® u onpezneneHs! NepCreKTHBEI PACIINPEHUS
MIOCEBOB M3y4aeMOH KyJIbTYPHI B 3aCYIIIIMBBIX
ycioBusax ActpaxaHckoi obmactu. M3yuena
JUHAMUKA N3MEHEHUS IJIOMIA TN TI0CEBOB KyKYPY3bl
Ha 3¢pHO B PO B 3aBUCHMMOCTHU OT roja
HCCIIeIOBaHUH, BBISIBJICHO, YTO CBSI3b MEXKILY
npu3HaKamMu ciabas u obparHas. VcciegoBana
JUHAMUKA U3MEHEHUS YPO)KaHHOCTH KyKypy3bl Ha
3epHO B PD B TeueHne paccMaTpruBaeMoro neproia ¢
2015 o 2024 rr., KOoTOpas 3ahUKCUPOBAIIA, YTO CBSI3b
MEKy IIpU3HaKaMu BBICOKas U mpsiMasi. M3ydena
JMHAMMKa M3MEHEHNUS BAJIOBBIX COOPOB KYKypY3bl Ha
3epHO B PD B 3aBUCUMOCTH OT rojia UCCIIEeI0BaHUH,
MOKa3aBIasi, YTO CBSI3b MEXAY MPU3HAKAMHU 3aMETHA
u npsamMas. [IpoBeieHHBIN aHAIN3 103BOJIMII
OTIpeNIeNUTh TEHACHIINN H3MEHEHHS TOCEBHBIX
TUTOIAIeH, YPO)KaHOCTH 1 BAJIOBBIX COOPOB
KyKypy3bl Ha 3epHO B P® B Teuenue nmocnennux 10
net. JlokazaHo, YTO yBEIHMUYCHHE BAJIOBBIX COOPOB
U3y4aeMOH KyJIbTYphl IPOUCXOIUIIO HE 3a CUET POCTA
MOCEBHBIX IIJIOIAJEH, a 32 CUET YBEIUUCHHUS
YpOKalfHOCTH, T.€. IHTCHCUBHBIM ITyTEM.
IlepcrexTuBb! yBeIMUEHHS NOCEBOB KYKYpPY3bl B
AcTpaxaHCKOH 00J1aCcTH CBSI3aHbI C pacIMPEeHUEM
HaIpaBJICHUI! ee UCcIoab30BaHus. B HacTosmee
BpeMs N3ydaeMylo KyJIbTYpy B PETHOHE BBIPALIUBAIOT
B OCHOBHOM Ha KOPMOBEI€ 11esin. [Ipon3BoacTBO
KyKypy3bl Ha IUIIEBBIC IIETN U B Ka9eCTBE CHAECPATOB
MO3BOJIMT 3HAYUTENIFHO YBEITMUUTH €€ TIOCEBHBIE
Ioany B AcTpaxaHCKoi 00JacTi

http://ej.kubagro.ru/2025/05/pdf/06.pdf
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The article presents an analysis of changes in the
yield, sown areas and gross harvests of corn grown
for grain in the Russian Federation as a whole and
determines the prospects for expanding the sowing of
the studied crop in the arid conditions of the
Astrakhan region. The dynamics of changes in the
area of sown corn for grain in the Russian Federation
depending on the year of research was studied, it was
found that the relationship between the characteristics
is weak and inverse. The dynamics of changes in the
yield of corn for grain in the Russian Federation
during the period under review from 2015 to 2024
was studied, which recorded that the relationship
between the characteristics is high and direct. The
dynamics of changes in the gross harvest of corn for
grain in the Russian Federation was studied
depending on the year of research, which showed that
the relationship between the characteristics is
noticeable and direct. The conducted analysis allowed
to determine the trends of changes in the sowing
areas, yields and gross harvests of corn for grain in
the Russian Federation over the past 10 years. It was
proven that the increase in gross harvests of the
studied crop occurred not due to the growth of sowing
areas, but due to an increase in yields, i.e., in an
intensive way. Prospects for increasing corn crops in
the Astrakhan Region are associated with expanding
the areas of its use. Currently, the studied crop is
grown in the region mainly for feed purposes. The
production of corn for food purposes and as green
manure will significantly increase its sown areas in
the Astrakhan Region
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LITERATURE

1. INTRODUCTION. Corn is a row crop [8]. In the south of Russia, it
occupies significant areas in the structure of sown areas in the Volgograd, Rostov
regions, Krasnodar and Stavropol territories [2, 6, 7, 9], and is a promising crop for
North Ossetia [3]. The widespread use of corn is associated with its versatility and
high adaptability to various soil and climatic growing conditions. The studied crop is
distinguished by good productivity due to the high level of implementation of the
genetic potential of productivity, which makes it necessary to cultivate it using
intensive technologies [1]. Use as feed for farm animals, as well as in medicine and
the food industry contributes to the expansion of corn crops in the south of Russia.
The studied crop is grown both for grain and silage. At the same time, in recent years,
soil fertility degradation processes have been observed in the Southern Federal District
and trends toward a negative humus balance have emerged [10]. In this regard, the
role of corn as a green manure crop increases, which enriches the soil with nutrients
due to its well-developed root system and above-ground mass, protects the soil from
weeds, forming a weed cushion, attracts and retains beneficial microorganisms in the
soil, and improves the water-holding capacity of arable land [4, 5].

2. METHOD. The research included an analysis of the dynamics of yield,
sown areas and gross harvests of corn grown for grain in the Russian Federation
as a whole and identified prospects for expanding corn crops in the arid
conditions of the Astrakhan Region.

Mathematical processing of the results was carried out using the regression

analysis method on a PC using the application software packages for statistical
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processing “‘Statgrafics” and “Statistica”.Corn was grown using agricultural
technology recommended for the Astrakhan region.

3. RESULTS.

Currently, corn is grown in Russia as a forage crop, as well as for food
purposes. Over the past 10 years, from 2015 to 2024, the area under this crop
has tended to both increase and decrease.

To determine the equation of paired linear regression and further
forecasting of the sowing areas for grain corn, we will use the OLS method (the
method of least squares), which gives the best estimates of the parameters of the
regression equation. To calculate the regression parameters, we constructed a
calculation table (table 1).

The regression equation was: y = -12.5 x + 2832.9. The linear pair
correlation coefficient was determined using the regression coefficient b:

S(x) 2.872

- —— = —12515 - ————
S(y) 171.806
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The dynamics of changes in the area of corn crops for grain in the Russian
Federation were studied depending on the year of research. During the period
under review from 2015 to 2024, the area of crops decreased by 12.5 thousand
hectares on average per year. The linear correlation coefficient was equal to -
0.209, therefore, the relationship between the characteristics is weak and
inverse.

To determine the equation of paired linear regression and further forecast
the yield of corn grown for grain, a calculation table was constructed (Table 2).

The regression equation was: y = 1.6085 x + 46.2333

The linear pair correlation coefficient was determined using the regression

coefficient b:

S(z) 2,872
Foy = b+ ol = 1608 - = = 0.718
' Siy) 6.435

Table 1 — Calculation table for determining regression parameters (dynamics of changes in the

area under grain corn in the period from 2015 to 2024 in the Russian Federation)
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X |y X2 y2 X*y
1 |2762 1 7628644 2762
2 | 2887 4 8334769 5774
3 |3019 9 9114361 9057
4 | 2452 16 6012304 9808
5 | 2593 25 6723649 12965
6 | 2855 36 8151025 17130
7 | 2954 49 8726116 20678
8 | 2852 64 8133904 22816
9 | 2667 81 7112889 24003
10 | 2600 100 6760000 26000
55 | 27641 385 76697661 150993

The dynamics of changes in the yield of grain corn in the Russian
Federation were studied depending on the year of research. During the period
under review from 2015 to 2024, on average, the yield increased by 1.6 t/ha per
year. The linear correlation coefficient was equal to 0.718, therefore, the

relationship between the traits is high and direct.
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Table 2 — Calculation table for determining regression parameters (dynamics of
changes in grain corn yield in the period from 2015 to 2024 in the Russian Federation)

X y X2 y2 X*y

1 49.3 1 2430.49 49.3
2 55.1 4 3036.01 110.2
3 49 9 2401 147
4 48.1 16 2313.61 192.4
5 57 25 3249 285
6 50 36 2500 300
7 52.5 49 2756.25 367.5
8 59 64 3481 472
9 69.3 81 4802.49 623.7
10 61.5 100 3782.25 615
55 550.8 385 30752.1 3162.1

To determine the equation of paired linear regression and further forecast
the gross harvest of corn grown for grain, a calculation table was constructed
(Table 3).

The regression equation was: y = 358.1879 x + 12515.6667

The linear pair correlation coefficient was determined using the regression

coefficient b:
Sla) 2.872
Fry = b ol = 358,188 - ——— = — (678
| S(y) 1517.207

The dynamics of changes in gross grain corn yields in the Russian

Federation were studied depending on the year of research.
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Table 3 — Calculation table for determining regression parameters (dynamics of
changes in gross grain corn harvests in the period from 2015 to 2024 in the Russian
Federation)

X y X2 y2 X*y

1 13138 1 172607044 13138

2 15282 4 233539524 30564

3 13208 9 174451264 39624

4 11419 16 130393561 45676

5 14282 25 203975524 71410

6 13879 36 192626641 83274

7 15238 49 232196644 106666
8 15787 64 249229369 126296
9 16624 81 276357376 149616
10 16000 100 256000000 160000
55 144857 385 2121376947 826264

During the period under review from 2015 to 2024, on average, gross yields
of the studied crop increased by 358.2 thousand tons/ha per year. The linear
correlation coefficient was equal to 0.678, therefore, the relationship between
the characteristics is noticeable and direct.

The conducted analysis allowed us to determine the trends in the change of
sown areas, yields and gross harvests of corn for grain in the Russian Federation
over the past 10 years. It should be noted that the increase in gross harvests of
the studied crop occurred not due to the growth of sown areas, but due to an

increase in yields, i.e., in an intensive way.
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In 2024, the area under grain corn in the Astrakhan region was 3,171 hectares,
of which 830 hectares were in the Volodarsky district; 828 hectares in the
Yenotaevsky district; 1,420 hectares in the Kamyzyaksky district and 93 hectares in
the Krasnoyarsk district. The distribution of grain corn areas by farms in the

Astrakhan region in 2024 is shown in Table 4.

Table 4 — Production of grain corn in 2024 in farms of the Astrakhan region

No., p/p | District Farm Cultivated area, ha
1 Kamyzyaksky JSC Kommunar 1170
2 Kamyzyaksky JSC Chaganskoe 250
3 Voldarsky State farm "Delta" 800
4 Voldarsky Volodarskoe 30
Enotaevsky Prishibinskoe 517
6 Enotaevsky Named after Kirov 200
7 Enotaevsky Volzhskoe 111
8 Krasnoyarsk OO0 "Kartubinskoe" 93
9 TOTAL 3171

The average yield of grain corn in 2024 in the Astrakhan region was 10 t/ha.
4,CONCLUSIONS, LIMITATIONS AND PROSPECTS

Currently, corn in the Russian Federation is one of the most popular row
crops, which is associated with its multifaceted use for feed, food purposes and
as a green manure crop. In modern conditions, according to regression analysis
data, the development of the industry in the Russian Federation is carried out in
an intensive way, due to the growth of corn yields with a decrease in the area of
crops.

In the Astrakhan region, the sown areas of the studied crop are not significant
and do not exceed 3.5 thousand hectares or 3.5% of the total sown area occupied
by all groups of crops. The main direction of using the grown products is for
feed purposes. At the same time, the prospects for increasing the sown areas

occupied by corn in the Astrakhan region directly depend on its further use.
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Growing varieties and hybrids of the studied crop for food purposes, as well as

green manure, will significantly increase the area of corn crops in the region.
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