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AKTyanbHOCTb UCCIICJOBAHUN OTPENEINETCS
HEOOXOIMMOCTBIO BBISIBIICHHST B3aUMOCBSI3Ei MEXIY
YPOXKaHOCTBIO 3€PHOBBIX KYJIBTYP M (haKTOpamHu ee
OINpeeNAOUMY. B 3aCyIIINBBIX yCIOBUAX apUIHON
30HBI OCHOBHOI pe3epB yBeIHUEHHs yposKasi HAPIMYIO
CBSI3aH C PEKUMOM OPOIIECHUS U YPOBHEM
MUHEpaJIbHOI0 NUTaHus pacTeHuil. OneHuTh
3aBUCHMOCTh YPOXKXaWHOCTH OT PEKHMa OPOLICHUS 1
KOJIMYECTBA BHECEHHBIX YAOOPEHHUH O3BOIISIET
KOPPESLIMOHHO-PETPECCUOHHBIN aHanu3. B cratbe
NPE/ICTABIICH JaHHBIN aHAJIN3 Ha IIPUMEpe TIMEHS.
[omydeHHbIE pe3yabTaTHI TOKA3BIBAIOT
CYIIECTBYIOLIYIO CBA3b MEXKAY Npu3HaKaMu. OOBEKT.
OOBEKTOM HCCIIEOBAHUS SBISICTCS TUYMEHb,
BO3/IETIBIBAEMBIH B YCIOBHUAX OPOIIEHUS U €ro
OT3BIBYMBOCTh HAa MUHEPAIbHbIEC yI00pEHUS.
Marepuansl u MeTosl. B uccnenoBanuu
HCIIOJIB30BAIUCh METO/IbI CHCTEMHOI'0 ¥ KOMIUIEKCHOT'O
aHaJIM3a, a TAKXKE METOJbI KOPPEISIIMOHHO-
PErpeccHoHHOTO aHaIu3a. Pe3ynbTaThl HCcIen0BaHUH
MOKA3aJIM, YTO NPH YBEIMYCHNH 036l MHHEPAIBHBIX
y1oOpeHni HaOIFOIaeTCsl POCT yPOXKAHHOCTH STIMEHS,
BO3/IEJIBIBAEMOTO B YCIIOBHSX OPOIICHHS, HO TOJIBKO 110
OIIPEZIETIEHHOTO MOMEHTA, [OCIIe KOTOPOTO
¢ukcupyercs ee crian. /lanHasi TeHICHIMS HaOJIOAaeTCS
Ha BCEX M3YYaeMBIX PeKUMaxX OPOIICHHUS.
KoadduumeHt koppesnsiiunu, BEIMUCISIEMbIil 0 METOY
ITupcona ceunerenscTByeT 0 cunbHOM (0,86 - peximM
oporrenus ssamens 65-70% HB, 0,81 — pexxum
opomrenust 70-75% HB, 0,87 - pexxum opomenus 75-
80% HB) xoppessoHHON 3aBUCUMOCTH MEXITY
YPOBHEM MHHEPAJIFHOTO ITUTAHHUS U YPOXKAEM
M3y4aeMOH KyJIbTYpBI

Kmouesrie cnosa: KOPPEJISILIMOHHO-
PETPECCUOHHBIN AHAJIN3, OPOILIAEMBIE
CEBOOBOPOTHI, MMUHEPAJIBHOE ITMTAHUE,
SYMEHb
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The relevance of the research is determined by the
need to identify the relationship between the yield of
grain crops and the factors that determine it. In dry
conditions of the arid zone, the main reserve for
increasing the yield is directly related to the irrigation
regime and the level of mineral nutrition of plants.
Correlation and regression analysis allows us to
assess the dependence of crop yield on the irrigation
regime and the amount of fertilizers applied. The
article presents this analysis using barley as an
example. The results show the existing relationship
between the traits. Object. The object of the study is
barley grown under irrigation and its responsiveness
to mineral fertilizers. Materials and methods. The
study used methods of system and complex analysis,
as well as methods of correlation and regression
analysis. The research results showed that with an
increase in the dose of mineral fertilizers, an increase
in the yield of barley grown under irrigation is
observed, but only up to a certain point, after which a
decline is recorded. This trend is observed in all
studied irrigation regimes. The correlation coefficient
calculated using the Pearson method indicates a
strong (0.86 - barley irrigation regime 65-70% HB,
0.81 - irrigation regime 70-75% HB, 0.87 - irrigation
regime 75-80% HB) correlation between the level of
mineral nutrition and the yield of the studied crop

Keywords: CORRELATION AND REGRESSION
ANALYSIS, IRRIGATED CROP ROTATIONS,
MINERAL NUTRITION, BARLEY

Introduction. Currently, in the Astrakhan region, the areas occupied by

grain crops have been significantly reduced (more than 10 times) compared to

the pre-reform period. A significant reduction in grain crops, including barley, in

the crop rotation structure has led to the degradation of soil fertility in many soil

and climatic zones of the region. At the same time, today in the Astrakhan
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region, the main limiting factor for the harvest continues to be moisture and the
level of mineral nutrition of plants.

The study of the influence of fertilizers on the yield of agricultural crops,
including barley, is the subject of works by Russian scientists G.E. Grishin, L.P.
lonova, E.V. Kirillova, A.N. Kozhokina, T.B. Lebedeva, E.A. Muravina and
others. Most of them are of the opinion that the application of mineral fertilizers,
in doses calculated on the basis of the balance method, is the basis for increasing
yields in irrigated crop rotations in the arid zone [1, 3, 4, 5, 6, 7].

Materials and research methods. The effect of irrigation and mineral
fertilizers on barley yield was studied in the Kharabalinsky district of the
Astrakhan region. The experiments were conducted from 2018 to 2020. The
experiment was repeated three times, the variants in the experiment were placed
using the randomized repetition method, the accounting area of one plot was 50
m2. Nitroammophoska and ammonium nitrate were used as fertilizers.
Fertilizers were calculated taking into account the removal of nutrients by the
planned yield of the studied crop. Statistical processing was performed using the
analysis of variance method [2].

Research results. The aim of the research was to identify the correlation
between the yield of barley grown under irrigation and the level of mineral
nutrition. The objectives of the research included studying the combined effect
of irrigation and mineral fertilizers on the yield of barley in the Kharabalinsky
district of the Astrakhan region (Table 1).

http://ej.kubaqgro.ru/2024/10/pdf/54.pdf
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Table 1 - Barley yield depending on irrigation regime and mineral
nutrition level

No., Factor A Factor B (fertilizers) Yield, t/ha
p/p (irrigation) Basic fertilizer Top
dressing
1 65...70% HB Without fertilizer 1.5
N30 P50 N20 1.8
K40
N40 P60 N30 2,3
K50
N50 P70 N40 2.1
K60
2 70...75% HB Without fertilizer 1.7
N30 P50 N20 2,2
K40
N40 P60 N30 2.6
K50
N50 P70 N40 2.5
K60
3 75...80% HB Without fertilizer 2.0
N30 P50 N20 2.6
K40
N40 P60 N30 3.3
K50
N50 P70 N40 3.0
K60

In terms of experimental variants, the highest productivity of barley in all
years of research was recorded when maintaining the lower threshold of soil
moisture at no less than 75...80% of the HB and the level of mineral nutrition
N40 P60 K50 in the main fertilizer and N30 in top dressing.

Barley, grown for fodder purposes, is one of the promising crops for the
conditions of the Kharabalinsky district. Its value is determined both in terms of
fodder and in the fact that it acts as a good predecessor for perennial legumes.

The studies showed that the irrigation rate for the experimental variants
varied from 3000 m3/ha while maintaining the lower threshold of soil moisture
not lower than 65...70% of the HB to 3700 while maintaining the lower
threshold of soil moisture not lower than 75...80% of the HB (Table 2). The
yield gradually increased as the irrigation rate increased.

http://ej.kubaqgro.ru/2024/10/pdf/54.pdf
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Table 2 - Irrigation regime for barley

No., | Factor A | Factor B (fertilizers) Irrigation Irrigation rate, m3/ha

p/p | (irrigation) Basic Top rate, m3/ha
fertilizer dressing

1 65...70% HB Without fertilizer 400 3000
N30 P50 K40 | N20 400 3000
N40 P60 K50 | N30 400 3000
N50 P70 K60 | N40 400 3000

2 70...75% HB Without fertilizer 450 3250
N30 P50 K40 | N20 450 3250
N40 P60 K50 | N30 450 3250
N50 P70 K60 | N40 450 3250

3 75...80% HB Without fertilizer 500 3700
N30 P50 K40 | N20 500 3700
N40 P60 K50 | N30 500 3700
N50 P70 K60 | N40 500 3700

The correlation

irrigation (irrigation

dependence between the yield of barley grown under

regime 65...70% HB) and the application rate of mineral

fertilizers was expressed using the linear regression equation y=0.6x + 1.5, on

the basis of which a scatter diagram was constructed (Fig. 1).
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Figure 1 - Barley yield depending on mineral nutrition (irrigation option
65...70% HB)
Analysis of the diagram showed that with the growth of mineral nutrition,

the barley yield gradually increases, but only up to a certain point (the
application rate of N40 P60 K50 in the main fertilizer and N30 in the top

dressing, the yield is 2.3 t/ha), after which its decline is recorded.

http://ej.kubaqgro.ru/2024/10/pdf/54.pdf
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To identify the correlation between the level of mineral nutrition and the
yield of barley grown under irrigation while maintaining the lower threshold of
soil moisture at no less than 65-70% HB, the Pearson correlation coefficient was

determined:

X=— Y, Xi

X=3.38/4 =0.85

Y=-31, Vi

Y=77/4=19

SSXX = - (B, X2 =20, XP)
SSxx = 3.93- (3.38x3.38/4) =
SSyy =- i, erll YA
SSyy = 15.19- (1.7 x 7.7/4) =

1
SSxy =-(x ?:1Xiyi n l 1 1)21 1Y)

SSxy =7.1- (3.38 x 7.7/4) =

Pearson's correlation coefficient

_ SSxx
Y SSxxSSyy

r=0.6/+/1,1x0,4 = 0,86

The value of the correlation coefficient from 0.7 to 0.9 indicates a strong
(high) positive linear relationship between the level of mineral nutrition and the
yield of barley grown under irrigation while maintaining the lower threshold of
soil moisture at no less than 65...70% of the HB.

The regression equation for maintaining soil moisture at no less than

70...75% HB had the form y=0.6 x + 1.8. Based on the regression equation, a
scatter diagram was constructed (Fig. 2).

http://ej.kubaqgro.ru/2024/10/pdf/54.pdf
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Figure 2 - Barley yield depending on mineral nutrition (irrigation option
70...75% HB)

Analysis of diagram 2 showed that with an irrigation regime of 70...75%
HB, with an increase in the dose of applied mineral fertilizers, the barley yield
increases, reaching a peak of 2.6 t/ha (the dose of N40 P60 K50 in the main
fertilizer and N30 in top dressing), after which a decrease is observed.

To identify the correlation between the level of mineral nutrition and the
yield of barley grown under irrigation while maintaining the lower threshold of
soil moisture at no less than 70-75% of the HB, the Pearson correlation
coefficient was calculated:
r=0.6//11x05=0,81

The value of the correlation coefficient of 0.81 indicates a strong (high)
positive linear relationship between the level of mineral nutrition and the yield
of barley grown under irrigation while maintaining the lower threshold of soil
moisture at no less than 70...75% of the HB.

The correlation dependence between the yield of barley grown under
irrigation (irrigation regime 75...80% HB) and the application rate of mineral
fertilizers was expressed using a linear regression equation, which had the form
y = 0.84x + 2 and on the basis of which a scatter diagram was constructed (Fig.
3).

http://ej.kubaqgro.ru/2024/10/pdf/54.pdf
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Figure 3 - Barley yield depending on mineral nutrition (irrigation option
75...80% HB)
The analysis of the diagram showed that with the increase in the dose of

mineral fertilizers, the yield of barley gradually increases. The maximum yield
of 3.3 t/ha is achieved when applying fertilizers at a dose of N40 P60 K50 in the
main fertilizer and N30 in top dressing, after which its decline is recorded.

To identify the correlation between the level of mineral nutrition and the
yield of barley grown under irrigation while maintaining the lower threshold of
soil moisture at no less than 75...80% HB, the Pearson correlation coefficient
was determined:
r=0.9/+/1,1x0,99 = 0,87

The value of the correlation coefficient from 0.7 to 0.9 indicates a strong
(high) positive linear relationship between the level of mineral nutrition and the
yield of barley grown under irrigation while maintaining the lower threshold of
soil moisture at no less than 75...80% of the HB.

The yield of barley in the Kharabalinsky district of the Astrakhan region
directly correlates with an increase in the lower threshold of soil moisture.

The reliability of the obtained data is confirmed by the results of

dispersion analysis by years of research (Table 3).

http://ej.kubaqgro.ru/2024/10/pdf/54.pdf
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Table 3 - Barley yield depending on the irrigation regime and dose of mineral
fertilizers, Kharabalinsky district

Option Basic fertilizer Top 2018 2019 2020 Average yield
dressing for 2018-
2020, t/ha
65...70% HB - - 1.50 1.60 1.40 15
N30, P50, K40 N20 1.80 1.93 1.70 1.8
N40, P60, K50 N30 2.30 2.40 2.20 2,3
N50, P70, K60 N40 2.10 2.20 2.00 2.1
70...75% HB - - 1.70 1.80 1.60 1.7
N30, P50, K40 N20 2.20 2.30 2.10 2,2
N40, P60, K50 N30 2.60 2.70 2.50 2.6
N50, P70, K60 N40 2.50 2.60 2.40 2.5
75...80% HB - - 2.00 2.10 1.90 2.0
N30, P50, K40 N20 2.60 2.70 2.50 2.6
N40, P60, K50 N30 3.30 3.40 3.20 3.3
N50, P70, K60 N40 3.00 3.10 2.90 3.0
HSRO5 0.06 0.05 0.05

Further expansion of areas under grain crops, including barley, is one of the
priority tasks for the region.

Currently, the regional leader in the production of food eggs, the
Kharabalinskaya poultry farm, is actively operating in the Kharabalinsky district
of the Astrakhan region, which is in dire need of grain, including barley. At the
end of 2023, the cost of food eggs in Russia and in the Astrakhan region
increased sharply. Despite the fact that several large poultry farms operate in the
region, ensuring the food independence of Astrakhan residents in food eggs,
prices for their products have almost doubled. One of the arguments for the rise
in prices, according to producers, is the rise in the cost of resources for the
poultry industry, including feed. Peasant farms in the Kharabalinsky district do
not yet provide the district poultry farm with a feed base for the existing poultry
population. It buys feed from neighboring regions, mainly from the Volgograd
region. The rise in the cost of feed has led to a sharp jump in prices for food
eggs. In this regard, the expansion of grain crops in the Kharabalinsky district of
the Astrakhan region is a priority task that will not only improve soil fertility,
but also provide a feed base for the district poultry farm.

Conclusions: The results of three-year tests from 2018 to 2020 in the

Kharabalinsky district of the Astrakhan region showed that with an increase in

http://ej.kubaqgro.ru/2024/10/pdf/54.pdf
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the dose of mineral fertilizers, an increase in the yield of barley grown under
irrigation is observed, but only up to a certain point, after which a decline is
recorded. This trend is observed under all studied irrigation regimes. The
Pearson correlation coefficient indicates a strong correlation between the level

of mineral nutrition and the yield of barley grown under irrigation.
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