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Sugar beet is one of the economically significant industrial crops for the south and southeast of Kazakhstan. In the conditions of
Kazakhstan, the best predecessors of sugar beet are winter wheat and alfalfa, which contribute to the improvement of the
susceptibility of beet rot. Early plowing by the semi-pair type in the second decade of August allows reducing the susceptibility of
root crops to Fusarium rot by 18%. It is shown that 6 centner/ha of wheat straw on the artificial background contributed to
decrease in the prevalence of Fusarium rot, on average 1.4 times, Rhizoctoniosis rot — 1.2 times compared with the control.
Increasing the rate of nitrogen and phosphate fertilizers contribute to the development of root rot (2-3 times) of sugar beet. To
reduce the severity of rotten root crops (from 1.3 to 2.5 times), 6 t/ha of wheat straw are proposed to be applied to the soil
together with NgoP;sK7o. Seed treatment with tachigaren seed, rovral and fundazol reduces the development of rot by 8.1-16.6%
and leads to an increase in yield of root crops by 31.5-50.2 c/ha.
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Introduction

Sugar beet in Kazakhstan is the only source of local raw materials for sugar production. It is cultivated under conditions of irrigation
in Almaty and Zhambyl regions. The planting of sugar beet in the country in 1990-ies reached 80.0 thousand hectares.
Unfortunately, at present its production in Kazakhstan is in a difficult situation. Therefore, from 1990-ies the yield of root crops
decreased from 450 to 110 c/ha, the sugar content from 14.4% to 9.5%. Kazakhstan produces only 2-3% of the required sugar.
One of the main reasons for this situation is the mass distribution of various rotten root crops on sugar beet plantations.

Root rot is the most dangerous and harmful disease of this crop, the causative agents of which are either inside the root crops or in
the soil. One of the ways to combat rot of root vegetables are agro technical and chemical measures.

Long-term cultivation of a single plant species in the same field for many years, as a rule, leads to accumulation of pathogens
characteristic of a given crop in the soil. This is one of the main reasons for the massive spread of plant diseases caused by soil
microorganisms. In order to improve the soil from harmful organisms, it is necessary to change the soil complex of microorganisms
in a targeted manner (Ikeda et al., 2015).

Dead vegetation residues are a selection factor for soil microcenosis. The differentiating action of plants and their residues on the
formation of microbial cenoses explained by the difference in root excretions. The latter contributes to the development and
accumulation in the soil of certain types of bacteria, fungi and actinomycetes. This indicates that the selection of precursors can
regulate the formation of beneficial microorganisms and reduce the harmfulness of many plant diseases (Spasih et al., 1990).

Based on Verticillium dahliae, its shows that all plants, including crops, participating in crop rotation, stimulate the germination of
microsclerotia in the soil. According to Selivanova (2013), this leads to partial purification of the soil from infection during the
cultivation of non-affected plants. In the practice of plant protection, including with sugar beet diseases, agro technical method of
control is widely used. One of the main methods of restricting the development of Fusarium rot is the strict observance of crop
rotations and the allowable level of accumulation of sugar beet. Crop rotation over 20% leads to the accumulation of pathogens of
Fusarium rot in the soil and a significant increase in plant diseases (Maui, 2014).

Research of beet crop rotations, principles of alternation of crops in them, issues of placement of sugar beet in crop rotation by the
best predecessors were done by many researchers. Research by Nurpeisov et al. (2012) revealed that the yield and quality of sugar
beet is much higher in the fields of crop rotation and when placed on the best predecessors than in permanent sowing. So, on
average over 13 years, the maximum yield of sugar beet 582-565 centners per hectare was obtained from the reservoir. The
reservoir turnover of a three-year-old alfalfa, the sugar harvest amounted from 97.9 c/ha to 96.1 c/ha. Repeated sowing of beets on
beets for three years significantly reduces the yield of roots and the collection of sugar by 60-80 c/ha. At the same time, the yield
and quality decrease are not dependent on the application of mineral and organic fertilizers. At the same time, there is a sharp
increase in the disease of sugar beet root and root rot.

The decrease in the development of root decay on cereals and industrial crops while improving the agro technical background
shows the results of many studies (Secor et al., 2014; Ikeda et al., 2015; Landschoot et al., 2013; Lai et al., 2020; Rivera et al.,
2008; Covey et al., 2014). Dry white rot (Crinjpellis spp.) Was discovered for the first time in Kazakhstan in 1969 by T.F.
Alkhovskaya. This rot affected root crops in hot weather (July, August). The causative agent of the disease, the author considered
the fungus Rhizoctonia solani. Later, it was found that the causative agent of the disease are fungi of the genus Crinjpellis Pat,
which belong to the order Agaricales. According to the data A.V. Zagursky and A.S. Dotsenko in Kyrgyzstan, annual losses of beet
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harvest due to the defeat of root rot by its rot make up more than 10% - 50%. Sugar content of affected root crops is only 6.6-
7.3% (Dotsenko, 1980, Zagurskiy, 2016). In recent years, beets sowing farms of Almaty and Zhambyl regions on sugar beet crops
there has been an increase in loss storing this valuable crop as a result of the spread of root rot in its crops. This situation was
created due to the haphazard introduction of beet farming, the inhibition of sugar beet sowing, prolonged mixing of sugar beets on
beets, improper use of fertilizers, violation of other technology requirements for cultivating this crop. Therefore, all the factors of
agrocenosis, which are more or less related to this problem, have become a subject study of further research.

Materials and Methods

Experimental work was done in laboratory and field conditions of irrigated lands of Almaty oblast of Kazakhstan in 1998-2017.
The object of research is sugar beet on the infected lands of the south and southeast of Kazakhstan.

Field experiments

Field and plot experiments to study the effect of individual factors and their combinations on the phytosanitary condition of infected
lands with root rot pathogens and sugar beet productivity were carried out on the stationary experience of the Kazakh Research
Institute of Agriculture and Plant Growing, in the Kazakh Research Institute of Plant Protection and Kazakh State Women'’s Teacher
Training University in naturally infected sites and on artificial infectious backgrounds. The size of the experimental plots was 100
square mm, repetition of 4 times. The plots were placed in a systematic (sequential) order of options in each repetition. In order to
fully cover the variegations of the repetition site, the replicates were placed in a randomized way. Artificial infectious backgrounds of
sugar beet diseases were created by plowing up the remains of affected root-crops and a long-term monoculture of sugar beets
(over 10 years), in necessary cases, the background was strengthened with the help of a pure fungus culture.

Lands of Kazakhstan were determined by route surveys of sugar beet fields of farms in Almaty and Zhambyl regions. The survey
routes were planned in such a way as to cover the area of sugar beet cultivation as widely as possible, paying particular attention to
areas with a high concentration of crops. During the examination, diagonal of the beet plot on each fifty-fifth row was applied to
ten-meter samples, in which the total number of plants and the number of affected roots were counted. The study of the effect of
crop rotations, fertilizers and plowing of straw on the development of root rot was carried out in field experiments of the
department of agrotechnology and agrochemistry of the Kazakh Research Institute of Agriculture and Plant Growing. Plowing straw
with ordinary plows with dumps to a depth of 25 cm was carried out at the end of October (after carrying out pre-arable irrigation
and application of the main fertilizer). Before being introduced into the soil, winter wheat straw was ground by a combine up to 4-5
cm. The effect of the dressing agents was determined by plot experiments with a recorded area of fifty square meters with a six-
fold repetition. The following preparations were studied in the experiments: foundationazole (consumption rate of the preparation is
3 kg/t of seeds), phenoram (2 kg/t), rovral (3 kg/t), apron (6 kg/t), kolfugo-super (2 I/t), derozal (2 kg/t), sulfocarbation (4 kg/t)
and tachigaren (6 kg/t). In the control embodiment, the seeds were not etched. TMTD at a rate of 4 kg/t of seeds was used as a
reference. Etching was carried out one to two days before sowing. The productivity of the plot experiments was determined by
weighing all beet root crops of healthy and diseased plants. The sugar content of sugar beet root crops was determined in the
laboratory of sugar beet of the Kazakh Research Institute of Agriculture and Plant Growing.

Laboratory experiments

The isolation of pathogens into a pure culture was carried out using seeding methods on nutrient media or in @ moist chamber. To
this end, the roots of sugar beet, affected by rot, washed in a stream of tap water and dried with filter paper. Then with a wet swab
soaked in alcohol, surface sterilization was performed. The roots were cut vertically and horizontally into several parts. On the
border of healthy and affected tissue, small pieces were taken and following the rules of asepsis, they were placed on wort agar in
Petri dishes. The isolation of root rot pathogens was carried out from samples of affected plants by the accumulative culture method
in @ humid chamber. Pieces of the affected tissue were laid out on wet filter paper in sterile Petri dishes and placed in a thermostat
at 26°C. After two to three days, fungal mycelium appeared on the affected tissues, which was then screened on agar medium.
Fungi isolated into a pure culture were determined on the 15" day of sowing.

Phytopathological analysis of plants affected by root rot was carried out according to the methods of N. A. Naumov, while root crops
of sugar beet affected by rot were washed in a stream of tap water and dried with filter paper. Then, with a wet swab soaked in
alcohol, surface sterilization was performed. Root crops were cut vertically and horizontally into several parts. Small pieces were
taken at the border of healthy and diseased tissue, and, following aseptic rules, they were placed on acidified agar in Petri dishes.

Results

From 1998 to 2017, author of article with employees of the Department of Agriculture of the Kazakh Research Institute of
Agriculture and Plant Growing and chief agronomists of sugar factories in the Almaty and Zhambyl regions, the characteristics of the
placement of sugar beet in crop rotation were studied to limit the development of rotten root crops during the growing season. Over
the years, 727 beet fields were surveyed, on which the time of the previous sowing of beets was established, the number of
affected root crops was calculated and the crop yield at the site was determined in the current year (Table 1).

Table 1. The influence of the period of beet return to the former field on the prevalence of root rot (1998-2017).

Return of beet to its former place The prevalence of rot,% Yield, c/ha
The permanent cultivation of beets from 1961 98.6 90.8
After 1-2 years 78.9 110.4
After 3-4 years 23.0 223.5
In 5-6 years 13.2 284.2
After 8 years 9.8 334.0
After 10 years 0.0 424.7

The data of the Table 1 show that the smaller the time interval between the cultivation of beets in one place, the more it is
subjected to decay of root crops. So, in farms where beets were returned to the former site after 1-2 years, the prevalence of rot
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reached 78.9%. With a 3-4-year-old return, the incidence of rot decreases, but remains at a fairly high level - 23%. The smallest
manifestation of rot is noted in crop rotations, where the beets return to their former place no earlier than 8 years or more, i.e., the
fields turned out to be practically free from soil infection of root rot (9.8% or less of affected root crops on average), and this, in
turn, contributes to an increase in yield (334-425 c/ha). Based on the data presented, it can be concluded that sowing beets
repeatedly in the same area is desirable not earlier than in 5-6 years. The study of the effect of predecessors on the susceptibility of
sugar beet to rot of root crops carried out in a stationary experiment, the Kazakh Research Institute of Agriculture and Plant
Growing, founded in 1961. According to the data obtained, winter wheat and alfalfa to some extent contributed to a decrease in the
susceptibility of sugar beet to root rot (Table 2). At the same time, we noted that predecessors such as corn, potatoes and safflower
help to increase the susceptibility of sugar beet roots to rot. In monoculture, the incidence of rotten root crops reached 41.7% at
the time of harvesting (Table 2).

Table 2. The effect of sugar beet precursors on rot and productivity of root crops in the inpatient experiment.

Disease Yield, Sugar collection,

Predecessors development,% c/ha Sugar content, % c/ha
Alfalfa Reverse 8.0 392 14.8 58.0
Winter wheat 5.2 405 15.0 60.8
Barley 7.5 372 13.5 49.5
Soy 7.2 365 13.7 50.0
Corn 9.2 331 13.0 43.0
Potatoes 15.7 247 12.2 30.1
Safflower 20.7 220 11.9 26.2
Sugar beet 2 y 9.5 300 12.9 38.7
Sugar beet 3y 27.7 210 12.0 25.2
Sugar beet 10 years 32.5 165 11.7 19.3
Sugar beet (in monoculture 38 years) 41.7 110 11.0 12.1

In the stationary experiment, the number of primordial fungi of the genus Fusarium was determined depending on the precursors
during the growing season. The purpose of this experiment was to clarify the characteristics of the dynamics of the fungi of the
genus Fusarium, depending on the type of plants in the crop rotation. Analysis of soil samples taken in April showed that the initial
infection of the soil of the experimental plots employed for these crops varied significantly. At the same time, the number of the
primordia of the Fusarium fungi in the repetition of variants varied from 25.6 to 55.1 thousand pcs per 1 g of dry soil (Table 3).

Table 3. Dynamics of the content in the soil of the primordia of the fungi of the genus Fusarium on different precursors of sugar
beet in a stationary experiment.

The number of primordia of fungi Fusarium, pieces/g of soil

Predecessor April June July August September
Steam 26640 35360 43680 41600 39520
Barley 38160 39520 43670 43590 45580
Oats 25680 38880 38520 42000 33280
Lucerne + Ryegrass 46200 43050 47550 52500 46640
Barley + Alfalfa 55120 50880 49350 53550 52500
Corn 48150 47700 54570 57200 58300

In a couple of cases in June and July, a marked increase in the buds of the Fusarium fungi is observed, compared with the initial
period. If in April the amount of propagules of Fusarium was, on average, 25.6 thousand pcs/g of soil, in June - 35.3 thousand, and
in July - 45.6 thousand. At the end of summer and early autumn (August-September) there is a slight decrease in their number,
respectively, 41.6 and 39.5 thousand units per gram of soil. Nevertheless, it should be noted that the accumulated amount of
infection by the end of September is much more than at the beginning of the growing season - 39.5 thousand pcs/g (control - 25.6
thousand units/year). For corn in early summer, a slight decrease in the number of Fusarium buds in the soil was noted. However,
in the future, there is a gradual increase in their numbers until the harvest. So, if the number of propagules in July amounted to
54.5, in August - 57.2, in September - 58.3 thousand units/g of soil. Given the lack of a clear pattern in the dynamics of the number
of Fusarium fungi, depending on the sugar beet precursors, the determination of soil infection by the main causative agents of rot
was considered appropriate to be carried out at the beginning and end of the vegetation period. According to the research results,
the number of Fusarium fungi varied during the growing season of sugar beets (Table 4).

Table 4. The effect of sugar beet precursors on the content in the soil of the primordia of the Fusarium fungi (in pieces/g of soil).

The number of primordia of fungi Fusarium, pieces/g of soil

Predecessors
at the beginning at the end
West German barley 44540 24200
Oats 40290 31080
Alfalfa under the cover of barley 43200 22600
Corn 58560 25520
Steam 34800 24640

At the beginning of the growing season (end of April), relatively high population of soil with pathogens of rot is observed in maize.
One g of air-dry soil, taken from this predecessor, contains 58.5 thousand propagules of fusarium. According to the predecessors of
oats, alfalfa under the cover of barley and barley, the population of the soil with Fusarium fungi was close and amounted to 40.2,
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43.3 and 44.5 propagules in 1 g of air-dry soil. Relatively lower content in the soil of propagules Fusarium is noted by a couple -
34.8 thousand pieces/g of soil. By the end of the vegetative period of sugar beet, a significant decrease in the magnitude of the
infectious load is observed for all predecessors. Thus, the next for barley, alfalfa under a cover of barley and corn, the number of
Fusarium germs is almost two or two times less than that in the initial period of the growing season of sugar beet. According to our
data, in the conditions of the south and southeast of Kazakhstan, the best predecessors of sugar beet are winter wheat and alfalfa.
The above predecessors contributed to the reduction of susceptibility of root crops and the number of fungi of the genus Fusarium
during the growing season of sugar beet.

The effect of organic fertilizers on the development of carnod rot and sugar beet productivity

Of considerable importance among agrotechnical measures in the fight against fusarial sugar beet rot is tillage, which, if carried out
correctly, significantly changes the conditions for the existence of phytopathogens in the soil and contributes to the improvement of
the phytosanitary situation on sugar beet crops. We have shown that the effect of underwater plowing at depths on sugar beet
infestation of root crops was insignificant. At the same time, a significant impact of the timing of plowing was determined. The
effectiveness of early plowing of the slaughter (2 decade of August) as a method of receiving the main tillage of the semi-pair type
as compared with the late period (3-decade of September) is shown.

During early plowing, the prevalence of sugar beet rot of root crops was 9.0%, which is 1.7 times less than in the control (15.3%),
the vyield increase was 266.2 c/ha (in the control variant - 231.6 centners per hectare). Inter-row loosening under irrigation
conditions is an important agrotechnical technique that improves the water-physical properties of the soil. Deep loosening of inter-
row spacing (by 16—18 cm) after vegetative irrigation contributed to reducing the damage of beets to root rot by more than 1.5
times compared to the variant where the soil was loosened to a depth of 10-12 cm. The data of our observations on the
development of root rot of sugar beet when plowing winter wheat straw as fertilizer is in Table 5. On a natural infectious
background, plowing up straw of winter wheat allows reliably reducing the susceptibility of root crops by rot, as compared to the
control variant (NgoP;sK5o - background), and the variant in which 60 t per hectare of manure were added along with NgoP;5K5q.

The data obtained give reason to conclude that the infectious background Fusarium spp. and Rhizoctonia solani, plowing into the
soil of straw not only increases the productivity of sugar beet, but also reduces its damage by rotting root crops. Accounting has
shown that adding 6 t/ha of wheat straw to a natural infectious background to the soil contributed to reducing the number of
affected sugar beet roots by up to two and a half times compared with the control without straw against the background of
relatively weak development of rot. Against an infectious background, a decrease in the susceptibility of rot was: on an infectious
background, Fusarium spp., on average by 1.3 times, and against the background of Rhizoctonia solani — by 1.2 times lower
compared with the control. The decrease in plant damage by plowing straw can be explained by the activation of saprophytic
microflora. In competition for food and place, they inhibit the development of pathogens or destroy their infectious primordia. When
straw is decomposed, substances with a bactericidal and fungicidal action released.

Table 5. The effect of plowing straw of winter wheat on the development of root rot and productivity indicators of sugar beet,
2000-2007.

The number of affected root crops, %

Yield Sugar Sugar
Options On a natural On artificial infectious background 1€'0,  content, harvest,
infectious . . ] c/ha % c/ha
background fusarium rot rhizoctonia rot

NooP75Kzo kg/ha - 2.0 58.3 44.3 577 14.1 81.4
background (control)
Background + 60 t/ha dung 1.5 50.9 38.3 625 13.6 85.0
Background + 6 t/ha wheat 0.8 40.1 36.6 629 14.4 90.6
straw
Background +3 t/ha 0.8 40.0 38.1 613 14.4 88.3
wheat straw
HCPgs 0.26 11.4 5.8 8.9 14.7 71.9

Further experiments were carried out to study the effect of various doses of fertilizers and the ratios of nutrients on the
susceptibility of sugar beet roots to rot (Table 6).

Table 6. Influence of various norms of fertilizers on rottenness, yield and sugar content of sugar beet roots, 2003-2005.

It is brought under beet of batteries, kg / hectare

Indicators YO NioPrsK  NasoPisoKso  MNasoPrsKs  NipoPisoog Experiment erroras
2003 1.2 3.6 2.7 4.5 0.3
Struck by root rot, 2004 0.8 2.8 1.7 3.3 0.4
% 2005 2.5 8.0 4.6 3.6 0.7
average 1.5 4.8 3.0 3.8
2003 597 581 646 578 15.3
Root crops, c/ha 2004 645 740 628 686 27.9
! 2005 564 596 595 632 27.1
average 602 639 623 632
2003 14.0 13.2 11.5 13.5 0.86
Sugar content, % 2004 14.2 14.0 12.3 13.8 0.86
! 2005 12.9 12.1 12.2 13.8 0.47
average 13.7 13.1 12.0 13.7
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The data of our experiments are consistent with the findings of those authors who note the negative effect of elevated rates and a
one-sided increase in nitrogen and phosphorus on plant resistance to disease. An increase in the rate of nitrogen and phosphate
fertilizers contributed to the increase in the susceptibility of beets to root rot. An increase in the nitrogen and phosphorus standards
by half compared with the recommended doses of fertilizers significantly increased the development of root rot. Despite this, the
yield in this variant was 37 c/ha more than in the control. This is probably due to the increased growth of plant biomass at high
doses of nitrogen and phosphorus. However, the sugar content dropped by 0.6%, and the collection of sugar per unit area did not
have a significant difference from the control.

The influence of various protectants on the development of sugar beet root beetle

With the help of agrotechnical methods it is not always possible to prevent the mass susceptibility of sugar beet roots to rot.
Therefore, the use of chemical means of protection for presowing treatment of seeds can also help control the development of rot
of root crops. Treated sugar beet seeds are less susceptible to soil and seed infection in the early stages of development, and their
further infestation with pathogens of rot will be significantly lower than untreated seeds. Research results show that all drugs had a
positive effect on seed germination (Table 7). The highest efficiency is noted in the variants with rovral (2 kg/t), tachigaren (6 kg/t)
and fundazol (3 kg/t). When used for processing, laboratory germination of seeds was, respectively, 85%, 84.5%, 83% and
exceeded control, respectively, by 7%; 5.5% and 5%, the variant with the standard - by 3%; 1.5% and 1%. The preparations also
increased field germination of seeds, on average, by 1.3-12.8%, as compared with the control.

In the phase of the second pair of true leaves in the variants with the use of tachigaren (6 kg/t), rovral and fundiazol (3 kg/t), the
development of the root carrot was, on average, 1.6-5.3%, which is 11.1-14, 8% lower compared to control. The prevalence of
these variants was also 8.8%, 5.4% and 5.1%, respectively; lower than in the variant with TMTD, the consumption rate of the
preparation is 4 kg/t. Positive results were obtained when treating the seeds of sugar beet with the preparations x-super (2 I/t) and
sulfocarbation (4 kg/t). A similar pattern was observed during the harvest period. Thus, when tachigaren treated seeds, the degree
of damage to plants by rotting root crops was reduced by 16.6%. Against the rot of root vegetables, the rovral and fundazol
preparations in the norm of 3 kg/t also differed in high efficiency, and during the treatment with these preparations, the intensity of
the development of the rot decreased, respectively, by 7.9% and 8.1%.

Table 7. The effectiveness of seed disinfectants against the root of seedlings and rot of sugar beet roots, 2005-2007.

Affection, %

. Seed germination By the root Root rot Yield, Sugar
Options - - content,
Laboratory Field Amazed Dlseas_e Amazed Dlseas_e (c/ha) (%)
plants progression plants progression
Control - Without 78.0 59.2 42.0 16.4 68.5 24.12 305.6 14.9
treatment
TMTD, 4.0 kg/t - 82.0 63.7 32.1 10.4 52.0 20.25 3326 14.8
(standard)
Tachigarin, 6.0 kg/t 83.5 72.0 16.4 1.6 35.0 7.5 355.8 16.5
Apron, 6.0 kg/t 79.5 61.5 33.4 12.6 66.5 22.5 328.3 14.9
Fundazol, 3.0 kg/t 83.0 66.0 18.1 5.3 48.5 16.25 337.1 15.7
Kolfugo-super, 2.0 kg/t 82.5 66.5 26.4 6.4 62.5 22.37 330.4 15.2
Derozol, 2.0 kg/t 82.0 63.7 30.3 10.3 50.0 22.87 330.7 15.0
Sulfocarbation, 4.0 kg/t 81.5 64.0 25.8 8.6 51.0 23.0 333.5 15.1
Fenor, 3.0 kg/t 80.5 62.5 38.1 16.0 61.0 230 328.4 15.0
Rovral, 3.0 kg/t 85.0 66.5 19.6 5.0 45.0 16.0 343.5 15.9
HCP o5 1.2 3.6 8.3 5.7 6.8 4.8 10.7 0.4

The use of seed treaters made it possible to increase the productivity of sugar beet roots. Thus, the yield in the variants using
tachigaren, rovral and fundazol, respectively, was from 337.1 to 355.8 c/ha, which is 31.5-50.2 ¢/ha more than in the control (305.6
c/ha) and 4.5-23.2 c/ha higher compared to the reference option. Sugar content of root crops in the variants with seed treatment
with tachigarine in the norm of 6 kg/t was 16.5%, rovral - 15.9, baseol - 15.7%, and in the control variant - 14.9%.

Thus, the chemical method of controlling soil pathogens, based on pre-sowing treatment of seeds with protective-stimulating
substances, is a simple and affordable way to protect sugar beet from the root of seedlings and rot of root vegetables. Among the
studied disinfectants, the most effective were the tachigaren, rovral and fundazol. The use of these drugs contributes to an increase
in field germination of seeds (by 6.8—12.8%) and crop yields of root crops (by 22.7-50.2 centners per hectare), as well as a
decrease in the prevalence and development of root crops (by 3.9-36,6%) and rot of root crops (by 0.4-12.8%).

Discussion

In the fight against fusarium rot of root crops, the implementation of measures aimed at permanently limiting the parasitic activity
of the pathogen in the soil and creating conditions for the growth and development of beet plants, which would support and
increase the parasite’s damage to plants, is of great importance. Soil microflora, its composition and activity can be enhanced in the
right direction by agricultural engineering; vegetation cover is a powerful regulator of soil microflora composition. Zagurskiy (2016).
pointed out that the excessive saturation of sugar beet crop rotations, the use of high doses of mineral fertilizers and other
violations of agricultural technologies during the cultivation of sugar beets was the main reason for the massive damage of beet root
crops during the growing season under irrigated agriculture. However, observing the scientifically based rules of agrotechnology,
the spread and harmfulness of this disease can be significantly reduced. On the basis of Babakov production experience, it is
established that the main problem in the formation of sugar beet yields on the non-waste mulching treatment are diseases.
Accumulation of the infectious background in time is dangerous by the epiphytoty of root rot (Babakov, 2018).

Thus, an important reserve for increasing the disease resistance of plants and reducing the stockpile of infection of the pathogen in
the soil is the use of agricultural techniques. Of agrotechnical methods, decisive importance is compliance with scientifically based
crop rotations, proper tillage (basic and pre-sowing), careful maintenance of crops during the growing season, compliance with all
the rules that contribute to the improvement of the phytosanitary condition of crops. Among the measures to fight root rot, the

Ukrainian Journal of Ecology, 10(5), 2020



Agrotechnical and chemical measures

correct crop rotation with the placement of sugar beet after the most favorable predecessors is of great importance; however, it is
necessary to know the optimal periods for the beet to return to the previous field. In a beet crop rotation, it is necessary to
establish a crop change in which the beets would return to the old place no earlier than in 4-5 years (Maui, 2014). When changing
crops, it is also necessary to keep in mind that some sugar beet precursors are affected by the same pathogens, for example, peas
are affected by root rot pathogens. Therefore, in order to prevent the spread of pathogens, it is necessary to occupy highly infected
areas with crops that are resistant to them (winter cereals) (Rasiukeviciute et al., 2019). In recent years, many countries have used
straw as a fertilizer. Numerous studies have been conducted on the effect of this fertilizer on soil structure, humus content, water
regime, nutrient balance, and other factors causing the crop yield (Kérschens et al., 2013). Also conduct research on the effect of
plant residues as fertilizer on the development of plant diseases. It has been established that the use of straw as a fertilizer does
not contribute to an increase in the damage of wheat by pathogens of the black leg. It was revealed that plowing straw into the soil
in combination with nitrogen fertilizers has a beneficial healing effect on plants (Tsvey et al., 2012).

We aware about the negative effect of elevated doses of nitrogen on plant resistance to disease (Machet et al., 2017). The results
of our research also indicate a tendency to increase the defeat of sugar beet by rotting root crops and reducing the resistance of
root crops to pathogens with an increase in the nitrogen rate. However, when wheat straw added, the additional nitrogen acted
positively on plant resistance and on reducing the damage of sugar beet to root rot. The test of sugar beet from these fields for
resistance to rot showed that the introduction of wheat straw with additional nitrogen contributed to a decrease in the susceptibility
of root crops by rot by 21.0%.

Conclusions

In the fight against root rot, the correct crop rotation with the placement of sugar beet after the most favorable predecessors is of
great importance. Winter wheat remains the ideal predecessor for sugar beet in the south and southeast of Kazakhstan. On a
natural infectious background, plowing up straw of winter wheat allows reliably reducing the susceptibility of root crops by rot, as
compared to the control variant. The restoration of the initial state of soil fertility with the help of previously developed crop
rotations and basic agro technical methods has become impossible. The phytosanitary condition of beet fields requires the
development of new, more effective measures of recovery, infected with pathogens of root rot. The research outlined in the article
on root rot of root crops is devoted to solving this actual problem.
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