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B cratbe paccMarpuBaeTcs U3MEHEHHUE YPOKAWMHOCTH
KapTo(esst B 3aBUCMOCTH OT COZIEPKAHHSI OCHOBHBIX
MUTATEIbHBIX BEIIECTB B MAXOTHOM CJIO€ MTOYBHI B
YCIIOBUSIX apHIHOM 30HBL. B HacTosmiee Bpems B
AcTpaxaHCKOH 00JIaCTH B CTPYKTYpE MMOCEBHBIX
IUIOIAIeH MPEBATMPYIOT MOCAIKH KapToders n
ToMaToB. IrHOpUpOBaHUe IPUHIUIIOB 30HAJIBHOIO
PallOHUPOBAHUS CEIbCKOXO3UCTBEHHBIX KYJIBTYD
MPUBETIO K YXYALUICHUIO IIOYBEHHOIO IIOI0POAHS U
BLI6LITI/IIO 3HAYUTCIIbHBIX nﬂoma;:[ei/i IIalIHu U3
CeJIbCKOXO03s1iicTBeHHOr0 000poTa. Vcnonb3oBaHue
3aJIeXKH B KaUeCTBE CPEACTBA IS OT/(bIXA TTI0YB HE
pelIaeT CUTYaIuIo ¢ Ierpafanieii I0YBEHHOTO
IUIOJOPOAHS. A MTOBTOPHBIE TIOCAIKH MPOTAIIHBIX
KyJIbTYp TIPUBOJAT K PE3KOMY CHIDKCHHIO
ypoxaitHOCTH. BMecTe ¢ TeM OCHOBHBIMHA
MPOM3BOIUTEISMH KapTO(eis U TOMaTOB B PETHOHE
BBICTYIAIOT KPECThSIHCKO-(DepMEPCKUE XO03sHCTBA 1
KpYIHOE NPEANPUATUE 10 IPOU3BOJCTBY TOMATHON
nactel Ha FOre Poccun OO0 «AIIK ActpaxaHCKuiby,
OCHOBHOM HCIBI0 KOTOPBIX SABJIACTCA BbIpalllUBAHUEC
HauOoJsee peHTa0eIbHBIX KYJIbTYp U TapaHTUPOBAHHOE
nony4enune npuosutu. K(P)X Actpaxanckoit obmactu
NPUBSI3aHBl K KOHKPETHOH 3eMeJIbHOM TeppUTOPUH 1
BBIHYX/ICHBI B TIOCJIETHHIE TOJ[bl OCBaHBaTh KOPOTKO-
CpeHepOTalOHHBIE CEBOOOOPOTHI C IIPONALTHBIMU
KyJIbTypaMH Ha OCHOBE MHOTOJICTHUX 000OBBIX TpPaB.
00O «AIIK ActpaxaHckuil» ocBauBaeT
CEBOOOOPOTEHI, a TAK)KE HOBBIE 3€MENbHBIE MJIOIAIH B
XapabanuackoM u KpacHosipckoMm paiioHe pernoHa
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The article discusses changes in potato yields
depending on the content of essential nutrients in the
arable soil layer in arid zones. Currently, potato and
tomato plantings prevail in the structure of southern
areas in the Astrakhan Region. Ignoring the principles
of zonal zoning of agricultural crops has led to
deterioration of soil fertility and the withdrawal of
significant areas of arable land from agricultural use.
Using fallow land as a means of soil rest does not
solve the situation with soil fertility degradation. And
repeated plantings of row crops lead to a sharp
decrease in yields. At the same time, the main
producers of potatoes and tomatoes in the region are
peasant farms and a large enterprise for the production
of tomato paste in the South of Russia, OO0 APK
Astrakhansky, whose main goal is to grow the most
profitable crops and guarantee profit. Peasant (farm)
farms of the Astrakhan region are tied to a specific
land area and have been forced in recent years to
develop short- and medium-rotation crop rotations
with row crops based on perennial legumes. APK
Astrakhansky LLC is developing crop rotations, as
well as new land areas in the Kharabalinsky and
Krasnoyarsk districts of the region
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1. INTRODUCTION. Currently, in the Astrakhan region, the trends of
negative humus balance and desertification are becoming uncontrollable [8].

Agricultural production in the region involves 11 rural districts. However, the
specialization of farms of all types of ownership does not take into account the soil
and climatic conditions of the Astrakhan region. In pursuit of profit, most farms are
primarily engaged in the production of the most profitable crops, such as vegetables
and potatoes [3]. In some areas, a monoculture of tomatoes and potatoes is
widespread, which became possible due to increased doses of mineral fertilizers, the
cultivation of imported varieties and hybrids that are distinguished by the
manifestation of the heterosis effect in the first year of use, good transportability and
shelf life, resistance to diseases and pests [1, 4, 5, 6, 7]. However, subsequent
plantings of potatoes and tomatoes lead not only to a decrease in yield, but also to the
accumulation of specific harmful objects, the development of erosion processes and
the manifestation of trends in the negative humus balance.

During the years of transition to market relations with the collapse of many
collective and state farms, the two main branches of agriculture, crop production and
livestock farming, underwent significant changes. In the structure of commercial
products, the share of crop production increased, while the share of livestock farming
gradually decreased. Peasant farms and large agricultural enterprises became leaders
in the production of crop products, and in the production of meat and milk, private
subsidiary farms of the population took first place.

In crop production, the focus on increasing the production volumes of tomatoes
and potatoes, and in livestock farming, on the development of sheep farming, has
identified a number of environmental problems associated with disruptions in the
stability of agricultural landscapes, loss of arable land, trampling of pastures and other
negative consequences.

Many farms, when using mono-plantings, have come to the need to use fallow
land for two years after three years of growing potatoes and tomatoes. However, this

measure does not solve the problem of soil fertility and has a negative impact on crop
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yields.

2. METHOD. The research included an analysis of the dynamics of
potato yields during repeated plantings in the Kharabalinsky District of the
Astrakhan Region. The experiments were conducted from 2008 to 2022
according to the experimental methodology of B.A. Dospekhov [2].

When analyzing soil samples, the Machigin method was used in the
modification of the Central Institute of Atomic Energy to determine the content
of mobile forms of phosphorus and potassium in accordance with GOST 26205-
91.

The density of plants in the phase of full shoots and before harvesting, the
structure of the crop were determined according to the method of the State
Variety Testing of Agricultural Crops. The crop was recorded by the weight
method on a plot-by-plot basis. Mathematical processing of the results was
carried out by the method of dispersion, correlation and regression analysis on a
PC using the application software packages for statistical processing
"Statgrafics” and "Statistica". Potatoes were grown according to the agricultural
technology recommended for the Astrakhan Region.

3. RESULTS. The territory of the experimental trials is represented by
gray-brown semi-desert soils. According to the granulometric composition, the
soil is predominantly light loam. The humus content in the arable layer of 0—-20
cm is less than 1%. The relief of the experimental site is leveled.

The analysis showed that during the years of the research, the weather
conditions in the Kharabalinsky district of the Astrakhan region underwent
significant changes. The analysis of average daily air temperatures shows that in
March 2012 and 2018 it was below the average long-term values and amounted
to minus 1.7 C and minus 1.4 C, respectively. Only 3 years were characterized
by an average daily air temperature in March above 5 C (2008, 2016 and 2020).
In 2012, the average daily temperature in March was the minimum of all the

years under consideration, and already in April 2012 it reached 16.5 C and
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turned out to be the maximum compared to the average daily air temperature in
the second month of spring in other years.

The maximum values of average daily temperatures in May were recorded
in 2012, 2013 and 2014: 22.1 C, 22 C and 22.4 C, respectively, the minimum in
2022 was 15.7 C.

The maximum values of average daily temperatures in June exceeded 26
C in 2010, 2019 and 2020. The minimum value of 21.8 C was recorded in 2017.

In July 2010 and 2011, average daily air temperatures reached maximum
values of 29 C, and minimum values were recorded in 2013 and 2022: 24.6 C
and 24.1 C, respectively.

In August 2016, 2021 and 2022, the maximum values of average daily air
temperature (28 C) were observed, the minimum value (21.1 C) was recorded in
2009.

The maximum average daily temperature in September was recorded in
2015 (21 C), the minimum in 2021 (15.6 C). The maximum average daily
temperature in October was recorded in 2009 (12.4 C), the minimum in 2014
(6.2 C).

Analysis of relative humidity data showed that it had maximum values in
all years of research in March, and minimum values in June.

The maximum amount of precipitation fell from March to October in 2021
and 2022: 219.8 and 369 mm, respectively, and exceeded the long-term average
by 32 and 121%, respectively. The fifteen-year study period for the amount of
precipitation from March to October can be divided into years with sufficient,
insufficient, and extremely insufficient moisture. Analysis of weather data
showed that from 2008 to 2022, seven out of fifteen years were with insufficient
moisture (2009, 2011, 2012, 2014, 2015, 2018, 2019). The amount of
precipitation over these years varied in the range from 132.6 to 161 mm and
amounted to 80...97% of the long-term average. Three years out of fifteen were

extremely dry (2013, 2017 and 2020). The amount of precipitation during the
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warm period fluctuated from 45.5 to 73.7 mm, or 28...45% of the long-term
average. In all other years of research, the amount of precipitation for the period
March-October was equal to or exceeded the long-term average. Analyzing the
amount of precipitation for the period from 2008 to 2022, it can be noted that ten
years out of fifteen agricultural crops in the Kharabalinsky district of the
Astrakhan region experienced a lack of moisture to one degree or another, which
to a certain extent affected their yield. On average, 153 mm of precipitation fell

annually from 2008 to 2022, or 92% of the long-term average (Figure 1).
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Figure 1 - Average annual precipitation (period 2008...2022)

The nature of the change in air temperature by months of the vegetation
periods was inversely proportional to the amount of precipitation, i.e. with an
increase in the amount of precipitation, the average monthly temperature was, as
a rule, lower and vice versa. At the same time, irrigation to a certain extent
leveled out the negative impact of the lack of moisture.

Based on the results of the 15-year study, the yield assessment presented

in Table 1 was made.
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Table 1 - Total output of products from 1 ha (t)
(Kharabalinsky district)

Option Average yield, t/ha (2008...2022)
Crop rotation
1 field of potatoes, 27
2 field potatoes 24
3 field potatoes 21
4-5 field fallow land

Analysis of Table 1 demonstrated an annual decrease in potato yield by
10...12% with its monoculture. The maximum level of productivity of the first
potato field (30 t/ha) was obtained during the implementation of the second crop
rotation, which is due to more favorable weather conditions in this period.

Correlation-regression analysis of the dependence of crop yield on the
amount of easily hydrolyzed nitrogen in the soil showed that the correlation
coefficient (r) is 0.982. The relationship between the studied features is direct,
the tightness (strength) of the relationship according to the Chaddock scale is
very high. The equation of paired linear regression is: y = 23.66667 + 1.00000 *

X. The determination coefficient r2 is 0.964.

Table 2 — Changes in soil characteristics in the Kharabalinsky district of the Astrakhan region,
2008...2022.

Crop rotation Hydrolyzable Mobile phosphorus, | Exchangeable
nitrogen, mg/kg mg/kg potassium, mg/kg
Before the | 51 50 260

implementation  of
crop rotation

After implementing | 45 47 240
three crop rotations

A similar trend was observed between crop yield and the content of

mobile phosphorus and exchangeable potassium in the arable soil layer.

4. CONCLUSIONS, LIMITATIONS AND PROSPECTS. A close direct
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connection between the content of nutrients in the soil and potato yield has been
established. An annual decrease in the yield of the studied crop by 10...12% has

been recorded with its mono-planting.
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