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ТҰЖЫРЫМ

Есеп  36 бет,  сурет 3,  кесте19 , әдебиет 31,  қосымша 3.
ТҰҚЫМ ШАРУАШЫЛЫҒЫ, СОРТ, ГИБРИД, ЦИТОПЛАЗМАЛЫҚ  ЕРЛІК СТЕРИЛЬДІГІ (ЦЕС), АНАЛЫҚ ҚЫЗЫЛША, ШТЕКЛИНГ
Зерттеу нысаны - селекциялық материалдар, тұқым, қант қызылшасының сорттары мен будандары, тұқымдық қызылша 
Жұмыс мақсаты – Жылыжай кешенінде себу арқылы алынған штеклингтер өсіру әдісін зерделеу. Сапалы штеклингтердің ең көп санын алу үшін аналық қызылша өсімдіктерінің оңтайлы себу мерзімі мен тығыздығын анықтау.
Зерттеу әдістемесі және құрал-жабдықтар - көбейту және селекциялық  көшеттіктер, зертханалық сынақтар, кагат, клумба –бөлектеме, қант қызылшасы тұқымын өсіру тәсілі
Нәтижелер және олардың жаңалығы - Қант қызылшасы тұқымын жеделдете көбейту мақсатында жылыжай кешенінде қалыптасқан ұсақ аналық тамыржемістерді(штеклинг) тұқым шаруашылығында пайдалану тәсіліне тәжірибелер жүргізілді.
Зерттеу жұмыстарының нәтижесінде «Жылыжайда өсірілген штеклингтерді пайдалана отырып, қант қызылшасы тұқымдарын өндіру» атты ұсыныс кітапша дайындалды. 
Көктемгі егістің техникалық жарамды аналық тамыржемістерінің  дақылдарының сақталуы 94,2%, ал жылыжайда күзгі себу арқылы алынған штеклингтердің жарамдылығы 97,8% құрады. Теплицада өсірілген техникалық жарамды ұсақ аналық тамыр дақылдарының сақталуы  - 3,6% жоғары болып шықты.
Тәжірибедегі қант қызылшасының тұқымын өндіру әдісі осы дақылдың тұқым шаруашылығын жеделдетуге септігін тигізеді, сондай-ақ экономикалық жағынан тиімділігін көрсетті. 
Көшіріп-отырғызу әдісінде тікелей жұмсалатын қаржы шығыны дәстүрлі көшеттік әдіске (879,3 мың тенге/га) қарағанда 27,1% төмен немесе 187,5 мың тенгеге аз.
Зерттелген қызылша тұқымын өсіру әдісі еңбек пен қаражат шығындарын азайтады, сонымен қатар тұқым өсіру кезеңін бір жылдық циклге, яғни 475-тен 320 күнтізбелік күнге дейін қысқартады, бұл бір гектарға 187,5 мың тенге шығындарды азайта отырып, өнімділікті 2,0 ц/га арттыруға көмектеседі. 


ABSTRACT
Report 36 pages, Figure 3, table19, literature 31, Appendix 3. 
SEED BREEDING, VARIETY, HYBRID, CYTOPLASMIC MALE STERILITY (CMS), MOTHER SUGAR BEET, STECKLING
The object of the research is breeding materials, seeds, varieties and hybrids of sugar beet, seed-bearing plants of sugar beet
The purpose of the work is the Cultivation of sugar beet seeds in a one-year cycle, with minimal labour and cost, using stecklings (small root crops) grown in the greenhouse complex.
Research methods and equipment - greenhouse complex, breeding nursery, inbreeding, clamps, beds - insulators, methods of growing sugar beet seeds.
Results and their novelty.
In order to accelerate the multiplication of sugar beet seeds, a transplant method for growing sugar beet seeds using stecklings has been studied. As a result of the study, a recommendation was prepared "Production of sugar beet seeds using greenhouse-grown stecklings."
Safety, i.e. of technical suitable for planting root crops of spring sowing amounted to 94.2%, and of autumn sowing in a greenhouse - 97.8%. The increase of technically suitable for planting small uterine root crops of autumn sowing in a greenhouse is 3.6%.
The transplant method of growing sugar beet seeds not only contributed to the acceleration of the seed-growing process but also proved to be cost-effective. When calculating labour and funds on seed plants in the experiment with a transplanted crop, direct costs were 187.5 thousand tenge less, or 27.1% lower than costs, than with the usual planting method of growing seeds (879.3 thousand tenge/ha).
The studied cultivation method allows not only to reduce labour and funds costs but also to reduce the period of seed cultivation from 475 to 320 calendar days of seeds in a one-year cycle, contributes to an increase in yield by 2.0 c/ha while reducing costs per hectare 187.5 thousand tenge.
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LIST OF ABBREVIATIONS AND SYMBOLS

In this research report, the following abbreviations and symbols are used:
JSC - joint-stock company
LLP - limited liability partnership
AAS of the RK - Academy of Agricultural Sciences of the Republic of Kazakhstan
KazRIAPG - Kazakh Research Institute of Agriculture and Plant Growing
IC & G SB RAS - Institute of Cytology and Genetics, Siberian Branch of the Russian Academy of Sciences
LR - Leading Researcher
PGR - Plant Genetic Resources
RF - Russian Federation
All-Russian RISB - All-Russian Research Institute of Sugar Beet
CA-combining ability
SF - separate flowering
IF - inter- flowering
CMS - cytoplasmic male sterility
SVT - state variety testing
MS - male sterile
SMC - the smallest moisture capacity
r.m. - running meter
c - centner
g, piece - gram, piece

INTRODUCTION
In the production of seeds of sugar beet hybrids based on CMS, separate-fruited male-sterile and inter-fruited materials are used as components of crossing. The report presents a separate method of growing hybrid seeds, which provides for the placement of crossing components in alternating strips, the removal of seed-bearing plants with a single-fruited pollinator after the end of mass flowering and obtaining seeds from a separate male-sterile component. Technological methods of production of seeds of MS hybrids of sugar beet by the method of stecklings on irrigation, features of moisture availability and mineral nutrition systems of seed plants that contribute to increasing the yield and quality of sugar beet seeds, ways to improve technological methods of planting, formation of planting density, cultivation and harvesting of planting seed-bearing plants of sugar beet are considered.
The main methods of seed production are planting and non-planting. The main advantage of the planting method is the high safety of the planting material in the winter. At the same time, this method is not devoid of significant disadvantages. First of all, this is due to the cost of transporting planting material, the need for such operations as harvesting, storage, rechecking and planting of mother root crops. The non-planting method of seed production is used much less often than the planting method since cultivation technologies have not yet been sufficiently studied and developed in relation to the different climatic conditions of individual regions [1].
Selection and seed production of sugar beets have always been considered as a two-pronged process, not only in terms of biological characteristics (two-year cycle), but also in terms of the organization of the production chain: from experimental plots to production crops. Long-term practice has shown that no matter what the modern one-sprout MS-hybrid is, its genetic qualities are most fully realized only with strict control of the selection and seed-growing process, especially when working with linear hybrids.
The main methods of seed production are planting and non-planting. The main advantage of the planting method is the high safety of the planting material in the winter. At the same time, this method is not devoid of significant disadvantages. First of all, this is due to the cost of transporting planting material, the need for such operations as harvesting, storage, rechecking and planting of uterine root crops. The non-planting method of seed production is used much less often than the planting method, since the cultivation technologies have not yet been sufficiently studied and developed in relation to the different climatic conditions of individual regions.
In world practice, factory seeds of hybrids on a sterile basis are grown in two ways: separately - by sowing (planting) the components of the crossing, alternating with each other in strips, using for sowing hybrid seeds, the component collected only from the MS, and a mixture of components with the subsequent removal of the seedballs of various pollinators in the process of processing harvested seeds at seed plants.
In the south-eastern part of Kazakhstan, research on the agrotechnics of seed-bearing plants, in particular, on the study of seeding rates, row spacing, seed-bearing plants formation techniques, has not been carried out enough, and for male-sterile sugar beet hybrids, data are practically absent, which significantly hinders the development and introduction into production of resource-saving technologies for obtaining high yields of conditioned seeds of CMS sugar beet hybrids.
Therefore, the issues of increasing the efficiency of seed production of diploid hybrids associated with the introduction of new rational schemes for the placement of pollinator and MS-form plants, which allow increasing the yield of seeds without reducing their sowing qualities, and reducing the energy consumption of the process of planting root crops of the components of hybrids are relevant.
[bookmark: z219]The main problem of seeds grown in the Republic of Kazakhstan is low seed quality, especially growth energy, compared to foreign samples. As is known, the objective indicators of the vitality of seeds are their sowing qualities: germination, germination energy, fullness of seedlings, resistance to fungal and bacterial diseases. The struggle to increase the vitality of seeds is crucial in the seed production of sugar beet, since only healthy, viable seeds can fully realize the productive properties of the hybrid. Seeds from plots with a yield of 25 c/ha and above have high seed-bearing properties.
[bookmark: z220]Purpose: Growing sugar beet seeds in a one-year cycle, with minimal labor and costs, using stecklings (small root crops) grown in a greenhouse complex.
Project objective: 
- conduct research on the transplant method of growing sugar beet seeds and establish the optimal sowing time. Study the method of growing stecklings by sowing in a greenhouse complex and establish the optimal sowing time and plant density of mother beets to obtain the maximum number of quality stecklings;
- to determine the parameters of stecklings, ensuring high seed yields while maintaining varietal and sowing qualities, and to store stecklings for vernalization;
 - to conduct research on the transplant method of growing sugar beet seeds, to establish the optimal planting density of stecklings to obtain a high level of seed yield of standard quality. Development of recommendations on the method of growing sugar beet seeds by transplanting with stecklings culture;
Therefore, the issues of increasing the efficiency of seed production of diploid hybrids associated with the introduction of new rational schemes for the placement of pollinator plants and MS-forms, allowing to increase the yield of seeds without reducing their sowing qualities, reducing the energy intensity of the process of planting root crops of hybrid components are relevant.
The main problem of seeds grown in the Republic of Kazakhstan is low seed quality, especially growth energy, compared to foreign samples. As is known, the objective indicators of the vitality of seeds are their sowing qualities: germination, germination energy, fullness of seedlings, resistance to fungal and bacterial diseases.
1 

MAIN PART

1 Selection of research directions

Selection and seed production of sugar beets have always been considered as a two-pronged process, not only in terms of biological characteristics (two-year cycle), but also in terms of the organization of the production chain: from experimental plots to production sowings. Long-term practice has shown that no matter what the modern one-sprout MS-hybrid is, its genetic qualities are most fully realized only with strict control of the selection and seed-growing process, especially when working with linear hybrids [1].
With a two-year cycle of sugar beet seed production, the cultivation of mother plants is crucial in the system of techniques aimed at obtaining high yields of seeds with high quality.
The seeds of sugar beet (aggregate or "seedball" in polyseeded and fruits or "fruitlets" in single-seeded forms), in contrast to the seeds of other industrial crops, are not used for any other purposes, except for sowing. In the inflorescences of seed plants, they differ in the degree of maturity, since the buds and flowers are formed at different times - with a difference of up to a week within a plant and up to two or three weeks within a group of plants. A freshly harvested pile of seeds contains up to 20% or more unripe seeds and some amount of plant waste. Seeds reflect realized (or partially realized) hereditary traits and properties of the genotype through the following factors: - selection and genetic characteristics (properties of the components of the crossing, type of hybrid); - the technology used and the place of cultivation of original, basic and hybrid seeds; - technology of factory pre-sowing seed preparation. Sugar beet is a cross-pollinated plant and this determines the main requirement for seed production: compliance with spatial or forced isolation between parental forms and different samples [2]
Depending on the options used, the importance of each of the factors, including technological processes, affects the productivity and profitability of beet growing within a wide range. Thus, the selection-genetic factor, depending on the option for creating a hybrid, can increase or decrease productivity by 10-12 percent or more, and profitability - by 50 percent or more due to changes in other factors. The technology of growing seeds affects 15-20 percent or more in terms of productivity and more than 50% in terms of profitability. Seed preparation in factories affects productivity in the range of 20-25 percent or more. An even greater influence on the phenotypic traits of mother root crops and seeds is exerted by the technology of growing root crops in factory sowings. It is at this stage that an increase in the level of profitability can be expected when comparing different hybrids. The value of the productivity of any hybrids depends not only on their genotype, but also on seed production and agricultural technology. Essentially, total losses (a decrease in yield, depending on the factor and option taken into account) are observed in comparative experiments, when the productivity and other properties of hybrids of domestic and foreign selection are simultaneously controlled [3,4].
A lot depends on the applied seed technology. Sugar beet is one of the crops with a high reproduction rate. The main attention in seed farms should be paid to the following phenotypic indicators: - formation of optimal density of planting of mother beet, depending on the method of growing root crops; - reduction or complete elimination of losses during harvesting; - preservation of root crops during autumn-winter storage; - optimal density of сrops planting in the second year of life; - sowing qualities of seeds (fertility, germination, etc.). As a rule, sugar beet seeds are first grown in scientific institutions - originators (pre-base components), and then propagated twice according to the scheme: basic seeds - processing at the seed plant, - F1 hybrid seeds -processing at the seed plant. Components of any genotype, and hence of any fruit-count, ploidy and sterility, taking into account resistance (tolerance) to diseases and herbicides, are first multiplied and worked in strictly isolation. And only at the last stage, in a seed farm, are they planted in a ratio specified by the breeders (usually 4: 1) to form hybrid seeds of the first generation F1 [5].
The task of establishing the production of high-quality sugar beet seeds, improving the seed-growing process and introducing domestic breeding hybrids into the production of separate-fruited MS is very urgent and its solution is of great strategic importance at the present stage of the development of the sugar beet complex. In this case, a significant role is assigned to the development of technological methods of seed production of heterotic interlinear hybrids of sugar beet [6,7].
A promising direction in the seed production of sugar beet is the use of stecklings culture as a planting material. Growing stecklings, that is, mother root crops of hybrid components weighing up to 150 g, allows increasing the main indicator of seed production efficiency - the yield coefficient of planting material up to 6-9. Various aspects of the steckling technology have been studied by many scientists [8,9], however, issues related to optimal timing and seeding rates, storage of fine planting material, planting of stecklings, features of growth and development of seed plants, formation of the quality of sugar beet seeds are not fully studied.
The introduction of new technologies for the cultivation of sugar beets, associated with the elimination of manual labor due to the uniform distribution of seeds along the length of the row, chemical plant protection, the use of fertilizers, etc., has led to the need for seeds of a fundamentally different quality: specially prepared for sowing according to new technologies, while their germination should be close to one hundred percent. Unfortunately, Russian seed factories could not offer domestic seeds that met such requirements in time, and they began to be replaced by seeds of foreign selection [10, 11]. In this regard, at present, more than 97% of sugar beet seeds sown in Russia are imported.
Another problem faced by beet growers both in our country and around the world is the low capacity of sugar processing plants, which does not allow processing the harvested sugar beet harvest in a timely manner. Farmers are forced to store root crops in the fields in clamps, as a result of which sugar content decreases and losses due to rotting of root crops increase [12]. Storage losses can reach over 20% of the crop. Domestic varieties and hybrids are more resistant to excessive moisture, drought, are better stored after harvesting and have minimal sugar losses. In this regard, beet farms are beginning to pay attention not only to the yield, but also to the keeping quality of sugar beet. In this regard, domestic seeds outperform foreign ones [13, 14].
During the flowering period, pinching is carried out - pinching the tops of the inflorescences of all stems extending from the root. Recently, the chemical method of plant pinching has become widespread. One of the ways to improve the quality of seeds is additional pollination of seed-bearing plants of beets, which is carried out during the period of mass flowering of seed-bearing plants 3-4 times at intervals of two to five days. After the completion of flowering and complete pollination of the seed plants, the paternal male component (pollinator) is removed. For uniform ripening and obtaining uniform in size seeds of sugar beet, the topping of seed plants is carried out - removal of 6 ... 8 cm of the top of the mother component with special machines [16].
Steckling is a sugar beet mother root crop, which, unlike traditional mother beet root crops, has smaller dimensions and weight: neck diameter - 15 ... 25 mm, length - 150 ... 200 mm, weight - 30 ... 200 g, angular taper - 7 ... 15 ° ... Like traditional root crops, before planting, they are sorted and calibrated according to the above criteria at sorting points of selection seed farms. The method of obtaining small root crops (stecklings) gives a large yield of planting material per unit area and provides a high coefficient of seed reproduction [17, 18].
Obtaining high quality sugar beet seeds (germination energy, germination, plumpness, single sprouting, uniformity) is one of the most important requirements of the intensive technology of cultivation of factory beets, which, according to a number of authors [19], should have such parameters of seed material as laboratory germination, single sprout and the germination energy is not less than 95% with a moisture content of not more than 14%.
The seed material of sugar beet itself is diverse both in genetic characteristics and in the presence of single-seeded fruits, multi-seeded seed fruits of various sizes and shapes.
The existing industrial varieties and hybrids of sugar beet do not provide high field germination, separate fruitiness and do not provide high productivity. Of particular concern is the problem associated with the lack of a sufficient number of domestic seeds and the backwardness of breeding science in breeding modern hybrids [20], the most adapted to specific regions, making the most of their agro and bioclimatic resources [21]. In this regard, the creation and introduction into production of more productive hybrids of separate-fruited sugar beet, characterized not only by good productivity and manufacturability in factory crops, but also having high single-seeding and fruit alignment, is of crucial importance. Such requirements are fully met by hybrids of sugar beet on a sterile basis, the seed production of which has not yet been sufficiently developed and requires further solutions.
Seed production of sugar beet hybrids on a sterile basis is a complex process that depends on the biological characteristics of the components used, selectivity during pollination, the ratio and placement of parent forms in seed crops. The system of agricultural enterprises for growing seed-bearing plants of sugar beet hybrids using cytoplasmic male sterility (CMS) should be built taking into account their biological characteristics and requirements for environmental factors in certain periods of growth.
It should not be forgotten that there is the closest relationship between beets of the second year of life and mother beets. Failure to comply with optimal conditions during the cultivation of sugar beet in the second year of life often leads to the non-use of those potential opportunities for the formation of a crop, the quality of seeds that were laid in root crops grown as mother plants. Beet seed production has numerous data indicating that the growing conditions of mother beet affect not only the yield of root crops and their quality, but also the productive properties of seeds [22].
Some authors note that the productivity of CMS-based hybrids and their quality depend not only on the selection of crossing components with high productivity and combinational ability, but also on the method of cultivation, the ratio of components and their placement at the hybridization site [23]. In this regard, in order to choose the optimal layout of the components of hybrids, a thorough analysis of the incoming components is also necessary, such as the energy of development, the nature of growth, pollen-forming ability of the pollinator, synchronicity of flowering and a number of other indicators.
The main advantage of the planting method is the high safety of planting material in winter. At the same time, this method is not without significant disadvantages. First of all, this is due to the costs of transporting planting material, the need for such operations as cleaning, storage, bulkhead and planting of mother root crops. The seedless method of seed production is used much less often than the planting method, since cultivation technologies have not yet been sufficiently studied and developed in relation to different climatic conditions of individual regions.
Currently, in order to accelerate the selection and seed-growing processes of sugar beet abroad, the main direction is the cultivation of seeds in a one-year cycle, which includes the following methods:
1) Non-planting seed growing;
2) Transplant growing method;
3) Getting seeds using small stecklings from summer thickened crops;
4) Seedling method using greenhouses and hotbeds;
The central and main place in this matter is the Swedish company Hillesheg, founded in 1907. They are engaged in breeding varieties, the production of elite and factory seeds and their sale. All these processes are inseparable and are considered by the firm as one necessary business. For closer contact with European countries and for growing seeds in more favourable conditions, branches (subsidiaries) of the company were created, first in 1927 in Holland, then in the 1930s and 40s in England, Belgium, France, Germany, Italy, Greece, Denmark.
In total, Gillesheg employs 365 people in Sweden, incl. –245 workers. Other subsidiaries employ 125 people.
The company spends more than 20 million Swedish crowns annually on research and development work on plant breeding and seed production.
The Seed Department is a commercial department engaged in the cultivation of elite and factory seeds, their processing and sale. It has a seed plant in the town of Landskrona, equipped with the latest machines, which allow to increase the germination rate of seeds to 90-98% (from these countries, seeds come with a germination rate of 70-80-90%). At the seed plant there is a seed laboratory that controls the quality of seeds at all stages of their processing. According to European requirements, commercial seeds of genetically single-seeded sugar beet must have a purity of at least 90% and a moisture content of no higher than 15% [24].
In the United States, both elite and factory-grown sugar beet seeds are grown only by non-planting methods during the fall sowing season. Seed is produced by two seed companies, Wes Coast Bad Seed, a company headquartered in Salem, Oregon, and Western Seed Production, based in Phoenix, Arizona. In recent years, sugar beet seed production has expanded into the state of California. The yield of seeds per hectare in recent years is 30 centners [25].
In England, sugar beet seed production is mainly concentrated in the East Coast area, although seed production areas have expanded in Beldford County, North Oxford and Exex County. These zones are characterized by a mild maritime climate (especially in winter), therefore, non-planting and transplant seed production here makes up 80% of all seed crops.
In Denmark, non-planting seed production is practised on a large scale. (90% of all sown areas). Seeds in this way are grown on the islands of Zealand, on islands Lolland, Funen and Langeland. The proximity to the sea provides an average January temperature above 00C, which makes it possible to successfully apply the named method.
In Germany, planting and seedling methods of growing sugar beet seeds are used. At the same time, high yields of cheap seeds of good quality are obtained. On average, the yield of sugar beet seeds is 20 c/ha, in some farms of the Kleinwantsleben, Dippe, Strube and Diekmann firms it collects up to 40 c/ha.
In Yugoslavia, they completely switched to a non-planting method of growing seeds since 1964. Non-planting seed production is concentrated in two zones: the Middle Danube lowland and the coastal part of the Adriatic coast. Sowing is carried out in the first decade of August with a row spacing of 60 cm. The seeding rate is calculated so that there are 28-30 pieces of beet plants per running meter [26].
Favourable climatic conditions in Turkey and Italy, where the average daily temperature of the coldest month is 00C, and the average annual absolute minimum is 8-160C, made it possible to completely switch to the cultivation of sugar beet seeds in a seedling and non-planting method. The most widespread seed production of sugar beet in Italy, found in the province of Marche company "Rocca Priora". Technology for obtaining seeds of single-seeded sugar beet using the stecklings method has been developed and is widely used in practice, which makes it possible to obtain seed yields of up to 25 c/ha.
Seed-growing farms have a seed-growing area of up to 200 hectares.
France is Europe's largest producer and supplier of sugar beet seeds to neighboring countries. Its sown area is 4.3 thousand hectares. Seed propagation is carried out by specialized farms and 2 thousand farmers. The country's demand for seeds (800 thousand centners) is fully satisfied and annually 500-600 thousand centners are exported to other countries. There are two methods for the production of sugar beet seeds, non-planting and seedling [27].
The second cultivation method uses stecklings obtained from summer sowing or in greenhouses. Seed farms have highly productive and cost-effective machinery and equipment for processing seeds. Seeds to other countries are supplied in packaging at a rate of one hectare and meet the requirements of the first class.
In Kazakhstan, the study of a non-planting method of growing sugar beet seeds began in 1963 at the Kazakh Scientific Research Institute of Agriculture named after V.R. Williams. The formation of non-planting seed-bearing plants, depending on the agrotechnical methods of cultivation in the conditions of Zhambyl and South Kazakhstan regions, was touched upon in the works of Erokhina V.R. (1981), Abugaliev I.A. et al. (1981), Erokhina V.R., Esenbaeva N., Kozhakhmetova M. (1981), Kozhakhmetova M.K. (1981,1983,1997,1999).
In the Taldykorgan branch of KazRIAPG (Omarov E.O.) during 1999-2003. research was carried out in new non-traditional zones of the Almaty region, namely in the Zharkent valley of the Panfilov region. For the first time in the conditions of the Zharkent Valley of Kazakhstan, stationary experiments established the degree of safety of non-planting seed-bearing plants in winter, their seed productivity, depending on the timing and methods of sowing the seeds of the elite. An assessment of the effectiveness of hilling plants with soil before leaving in winters is given [28].
Also in the Taldykorgan branch of KazRIAPG during 2005-2009 studies were carried out (K. Konysbekov) by setting up stationary experiments in the Taldykorgan branch of KazRIAPG (Taldykorgan). Techniques for the formation of the optimal planting density of non-planting seed-bearing plants in the autumn and spring-summer growing seasons have been theoretically substantiated and practically developed. With a non-planting method of growing sugar beet seeds, the technology of sowing in furrows has been improved. It has been established that sowing mother beets in furrows 6-8 cm deep allows obtaining 1.3-1.5 times more beet seedlings. At the same time, the safety of plants overwintering in furrows increases by 12.3-21.8% [29].
The implementation of the program will be carried out by the Kazakh Research Institute of Agriculture and Plant Growing LLP (hereinafter KazRIAPG), whose activities are aimed at the scientific provision of market needs with new competitive varieties and hybrids of agricultural crops, the reproduction of original and elite seeds of hybrids approved for use in production, as well as technologies of their cultivation to achieve sustainable development of the agro-industrial complex. KazRIAPG is the only scientific institution dealing with scientific support (selection, seed production, agricultural technology) for sugar beet production. KazRIAPG is certified as a producer of original sugar beet seeds. 18 varieties and hybrids of sugar beet have been created, of which 8 hybrids: TSKAZMS-44 (1995); KazMS-19 (1998); -KAZSIB-14 (2001); Aksu (2014); Aisholpan (2016); Taraz (2017); Sheker (2017) and Pamyati Abugalieva (2020) are approved for use in Kazakhstan. 5 promising hybrids of KazRIAPG breeding are currently being tested in the system of the State Commission for Variety Testing of Agricultural Crops. Annually KazRIAPG produces 3.0-4.0 tons of original seeds. Elite seed farm "Kamkorlyk" produces elite sugar beet seeds in the amount of 10-11 tons.
In the republic, seed production is being transferred from previously specialized farms to non-specialized ones that do not have the experience, the necessary material base and trained personnel, as well as to peasant farms, which negatively affects the stability of the industry and the quality of the raw materials produced. Things are very bad with the equipment of seed farms with special equipment, planting machines and trenchers have completely failed, and first of all, special seeders.
The main scourge of domestic seed production is lower seed quality compared to foreign ones.
The two-year cycle of crop seed production, high resource intensity and technological complexity of production, low liquidity of the produced product in the absence of mechanisms for regulating the seed market led to a decrease in the technological level of production in farms that still retain their own [30].
The unregulated import of foreign-bred seed material is also negatively reflected.
Taking into account the fact that Kazakhstan is a republic importing sugar beet seeds, the price of which has sharply increased and, as a result, the cost of a centner of factory beets, in the conditions of self-financing, it became necessary to have our own seeds. Therefore, the resolution of the issues raised in the conditions of the republic has become a necessity, the research will be aimed at studying the method of a one-year cycle of obtaining seeds and identifying the most optimal one that provides a high yield of healthy planting material.
The novelty of the project is the development and implementation of varietal resource-saving technologies for the production of seeds in a one-year cycle using stecklings grown in the greenhouse complex.
The practical significance of the work. The main objectives in the production of stecklings are as follows:
- high germination rate when sowing in a greenhouse;
- complete uniformity in the development of plants and stecklings;
- confidence in the passage of the vernalization stage and in the overwintering of stecklings;
- high regeneration of healthy and strong stecklings, which are capable of producing healthy seeds in the reproductive phase.
Having a high biological activity, stecklings (small root crops) with compacted planting provide a high yield of seeds with good sowing qualities.
The use in the production of a shortened growing season from seed to seed for up to one year will speed up the selection and seed-growing process by half.

1.2 Research methods
In the experiments, the following observations, counts and analyzes were carried out according to the All-Russian RISB methodology and according to the All-Russian RISB&S named after A.L. Mazlumov (Guidelines for organizing production trials of sugar beet hybrids)
In the first year of life:
1) The dynamics of the emergence of seedlings - by daily counting of plants on fixed meters, in the phase of the first, second and third pairs of true leaves and when the leaves are closed in the row spacing.
2) Density of standing of plants before and after thinning on the counting line segments along the diagonal of the plot on two repetitions of the experiment. For the period of harvesting, the density is determined by counting the plants on all plots.
3) The mass of 100 plants and their infestation by root beetle is determined before thinning according to the generally accepted method developed by the All-Russian RISB phytopathology laboratory.
4) The number of leaves on one plant, the average weight and diameter of the root crop, the average weight of the leaves, the height of the plants.
In the second year of life:
The phases of rosette regrowth, stemming, flowering and ripening are recorded. The onset of one or another phase is noted when signs of this phase appear: in 10% of plants, and the full phase when it occurs in 75% of plants (according to the All-Russian RISB method).
1) The dynamics of plant growth by periods - rosettes, flowering and maturation.
2) The degree of sterility of MS components according to F. Owen's classification
3) The dynamics of the flowering of the crossing components according to the All-Russian RISB method.
4) The degree of seed setting according to the All-Russian RISB method.
5) Dynamics of dry mass growth in seed-bearing plants every 15 days according to the method of A.N. Begishev.
6)  The assimilation surface of leaves is studied according to the method of N.I. Orlovsky on 30 plants in each plot.
7) The number of productive seed-bearing plants that are prematurely dried up and stubborn, the type of seed-bearing plant - according to the All-Russian RISB method.
8) The sowing quality of seeds is determined in accordance with GOST (10882-93).
9) Crop accounting is carried out by the method of continuous harvesting of each plot of seed-bearing plants.
10) The economic efficiency of the studied techniques for the production of sugar beet seeds is established by calculating the actual costs of labour and funds for all types of work.
11) Mathematical processing of the experimental results is carried out by the method of analysis of variance.
Much depends on the seed production technology used. Sugar beets are among the crops with a high reproductive rate. The main attention in seed farms should be paid to the following phenotypic indicators: - the formation of the optimal planting density of mother beets, depending on the method of growing root crops; - reduction or complete elimination of losses during harvesting; - preservation of root crops during autumn-winter storage; - optimal planting density in the second year of life; - sowing quality of seeds (fertility, germination, etc.).  As a rule, sugar beet seeds are first grown in scientific institutions - originators (pre-basic components), and then they are multiplied twice according to the scheme: basic seeds - processing at a seed plant, - F1 hybrid seeds - processing at a seed plant. Components of any genotype, and hence any ploidy, sterility and fertility, taking into account resistance (tolerance) to diseases and herbicides, are first multiplied and worked in strictly isolated conditions. And only at the last stage, in a seed farm, they are planted in a ratio set by the breeders (usually 4: 1) to form hybrid seeds of the first generation F1. The organizational chart of the seed-growing staged works is presented in Tab.1.

Table 1 - Organizational scheme of sugar beet seed production
	Place of cultivation
	Sugar beets of the 1st year of life (for mother roots)
	Sugar beets of the 2nd year of life (for seeds)
	Name of the grown seeds

	Breeding institution.
	Breeding nurseries for breeding hybrid components (separate paternal and maternal forms)
	Strictly isolated cultivation of seeds of parent forms
	Pre-base (original) parent forms: MS components; O types and paternal MM forms)

	Specialized seed farm.
	Reproduction sowing of pre-base seeds (separately by components)
	Isolated cultivation of parent forms with removal of O-type lines after flowering
	Basic seeds: (MC components and paternal MM-forms)

	Seed farms
	Mather sowing with basic seeds separately for each parent component
	Planting (or sowing, in the case of a non-planting method) with alternating rows of components with removal of the paternal form after flowering
	F1 hybrid seeds





1.3 Characteristics of climatic conditions for 2021
The experiments were carried out in the foothill-steppe zone and, in terms of soil and climatic parameters, are typical for these conditions. In general terms, the climate is sharply continental. According to the long-term average data of the KazRIAPG meteorological station, the average annual air temperature is + 8.30 С, its minimum reaches (-400 С), the maximum is +420 С.
The sum of positive temperatures for the period of active vegetation of plants (April - September) according to our average long-term data reaches 34290 С, which is quite enough for the formation of high yields of the studied crops on irrigation in the system of precision farming.
The greenhouse complex uses an automatic control system over the technological process of sugar beet growing.
The automatic system includes several control groups, such as:
• climate control system of internal heating of greenhouses;
• ventilation system in greenhouses;
• system of horizontal and vertical curtain screens;
• evaporative cooling system and before air humidification;
• plant feeding system with CO2;
• assimilation lighting system.
The control of temperature and humidity conditions is characterized by unsatisfactory dynamics and instability of parameters arising from the peculiarities of the production technology. At the same time, agrotechnical standards prescribe a high accuracy of temperature stabilization (+/-1 degree), its timely change depending on the level of photosynthetic active irradiation, the phase of plant development and the time of day. All these circumstances place high demands on the functioning and technical improvement of the equipment for automation of microclimate control in greenhouses.
The main and important factor in managing the growth, development and fruiting of plants is the temperature regime. Temperature affects photosynthesis, respiration, transpiration, material transport, growth and fruiting. The optimal temperature regime for photosynthesis in vegetable crops ranges from 20°C to 24°C. Extremely high temperatures adversely affect growth, development, pollination and fruit formation. The curtain screen system for thermal protection and light reflection is designed for maximum energy saving in the cold season and at night, as well as for shading in greenhouse complexes with active solar radiation in the spring-summer period.


1.3.1 Meteorological conditions for seed-bearing plants during the growing season
The development of plants largely influences the temperature regime, which has a diverse character on the growth and development of plants, the level of which determines the rate of biological processes and the intensity of plant development. The total plant demand for heat (biologically active temperature above +10.0) is the sum of average daily temperatures for the growing season from the beginning of active growth and development of plants to full ripeness of seeds. Sugar beet was sown after winter wheat, which is a good predecessor for it.
Sugar beet is a thermophilic crop of irrigated agriculture. Therefore, in the conditions of the southeast, the optimal time for sowing this crop, according to long-term data, is the 3rd decade of April. The study area is characterized by very low relative air humidity, especially during the summer period. Therefore, here sustainable yields are possible only with irrigation. The climatic conditions during the study period differed from the previous years. In the reporting year, due to a cool, protracted spring, due to a large amount of atmospheric precipitation 55.8 cm and 74.6 mm, respectively, that is, relatively low temperature values ​​were due to a significant amount of precipitation (130.4 mm). In the third decade, with the onset of physical ripeness of the soil, sugar beet was sown on April 14-15 at an average daily air temperature of 21.8, a maximum of 26.2 and a minimum of 17.9℃ (Tab.2).

Table 2 - Agrometeorological conditions on sugar beet crops in the spring
	Year
	Month
	Amount for the wintering period

	
	April (11-30)
	May
	

	
	Average daily amount,
t,
	Precipitation,
mm
	Average
daily amount,
t,
	Precipitation, mm
	Average daily amount,
t,
	Precipitation,
mm

	2021
	290,3
	28,0
	604,1
	81,6
	495,0

	81,1

	Average long-term
	206,0
	37,6
	508,4
	61,6
	581,6
	72,6

	deviation
	+84,3
	-9,0
	+95,0
	+20,0
	-86,0
	+8,0



On sugar beet crops in April, the sum of average daily temperatures for the period from 14 to 30 was, exceeding the values ​​of the long-term average (206.0℃) by + 36.5℃, i.e. the heat supply balance was positive. The height of precipitation during this period was 24.2 mm, which was 5.3 mm higher than the average long-term norm (11.0 mm).
In May, the crops showed a high thermal regime (+604.1℃), which significantly exceeded the average long-term norm (508.4℃) by + 95.0℃. It should be noted that the sum of average daily temperatures in the II decade was 166.3℃, in the III decade it was 249.9℃, i.e. their sum was 416.2℃, since the height of precipitation was 28.0 mm and 81.6 mm, respectively.
In the third decade, the sum of average daily temperature was 243.1℃, which was due to the absence of atmospheric precipitation in this period.
Thus, for the spring months on the crops of sugar beet, the sum of the average daily temperatures amounted to 1153.5℃, which is 332.5℃ higher than the average annual temperature (821.0℃). With the onset of the summer type of distribution of sunlight and radiation flux, the plants of irrigated agriculture grew and developed intensively. At the same time, it should be noted that the summer months during these periods were characterized by insignificant precipitation (Table 3).
In June, the sum of the average daily temperatures reached 692.60C, exceeding the values ​​of the long-term average (636.00C) by + 56.60C. The intake of natural moisture reserves for sowing was limited and amounted to 20.9 mm, which is compared with the average long-term (53.9 mm), i.e. the shortage of water resources was 33.0 mm. In July, there was a further increase in air temperature in comparison with June. The month of July was characterized as the warmest, driest and hottest period of summer. The sum of the average daily temperatures in July was equal to 833.80С, against 692.60С in June, in comparison with the long-term average (722.00С) it was + 111.80С.

Table 3 - Agrometeorological resources on the sowing of sugar beet in the summer growing season
	Year
	Month
	Amount for
the overwintering period

	
	June
	July
	August
	

	
	Average daily amount,
t,
	Precipitation,
mm
	Average daily amount,
t,
	Precipitation,
mm
	Average daily amount,
t,
	Precipitation,
mm
	Average daily amount,
t,
	Precipitation,
mm

	2021
	692,6
	20,9
	833,8
	24,2
	745,6
	27,2
	2161,2
	124,4

	Average long-term
	636,0
	53,9
	722,0
	26,6
	685,1
	21,2
	2043,1
	101,7

	deviation
	+56,6
	-33,0
	+111,8
	-2,4
	+60,5
	+6
	+118,1
	+22,7



High values ​​for the thermal regime (833.80C) on crops in July were due to insignificant precipitation (24.2 mm) in comparison with (26.6 mm). In August, the thermal regime of the environment began to decline and the sum of the average daily temperatures amounted to 745.6°C, which, in comparison with the conditions of the long-term average (685.10°C), turned out to be + 60.50°C higher. The height of atmospheric precipitation in August was 27.2 mm, which slightly differed from the average long-term norm (21.2 mm). Among the summer months of 2021, August was not much different in the accumulation of natural moisture reserves (27.2 mm) versus June (20.9 mm) and July (24.2 mm). At the same time, the relative humidity in the summer months of the year was: June -50%, July - 51%, August - 50%.
  In general, for the summer months of 2021 on sugar beet crops (June, July, August), the sum of the average daily temperatures was 2272.00С, which is +228.90С higher than the average long-term norm (2043.10С).

1.3.2 Soil characteristics of the experimental site
The soil cover of the experimental site is represented by foothill light chestnut soils. They are formed on loess-like loam and have a clearly pronounced fertile profile. A characteristic feature of light chestnut soils is their high carbonate content. According to the mechanical composition, it belongs to the average loam. The content of coarse dust is 40-45%, physical clay is about 40%, and silty particles decrease in profile from 13.82 to 8.62%. Almost all mechanical elements are in an aggregate state. The amount of macro aggregates reaches 80-90%, which is typical for loess-like rocks. The soils of the site are characterized by deep groundwater occurrence, as well as weak mineralization, which excludes the possibility of salinization of the soil as a result of irrigation.
Morphological characteristics of the soil of the experimental site:
The soil boils from hydrochloric acid from the surface.
The horizon is A0-33 cm. Dark gray, loose, breaks up into small-lumpy particles and grains (30%), the grains are not durable. In a dry state, it is a poorly powdery mass,. Medium loam. The lower part is compacted, traces of worm activity, the transition to the next horizon is clear.
The horizon B1-33-55 cm. Heterogeneous color (along with gray areas there are areas of dark brown color), lumpy, not compacted, lumps are medium, do not give granularity when crumbling. Medium loam. The transition to the next horizon is gradual.
The horizon Is 2-55-79 cm. Lighter than the previous one, with a more uniform color. Lumpy, loose, lumps are abundantly penetrated by large pores. The transition to the next horizon is clear.
The sun horizon is 79-105 cm. Wet, yellow-fawn color, structureless, loose, abundantly permeated with medium vapors (D - 1-2mm), medium loam. The transition to the next horizon is sharp Table 4.

Table 4 - Chemical composition of light chestnut soil
	Horizon,
сm
	Humus,%
	       Gross,%
	Absorbed base, mg/eq
	ПФЭП mg/eq

	
	
	N
	P
	CO2
	рН
	Са
	Мg
	Na
	Р2О5
	К2О

	0-22
	2,44
	0.15
	0,214
	2,5
	7,3
	11,65
	2,40
	нет
	2,58
	41,40

	22-40
	1,77
	0,11
	0,198
	3,4
	7,3
	13,17
	2,62
	нет
	1,27
	32,64

	40-68
	1,07
	0,06
	0,191
	4,7
	7,5
	12,23
	1,97
	нет
	0,48
	18,77



The horizon is from 105-130 cm . Wet, without traces of co-appearance, much darker than the previous one in color. It has a dark brown color and signs of a buried horizon. Without compaction, lumpy, disintegrates into irregularly shaped stones with smooth edges, medium loam. The content of the main nutrients along the soil horizons is presented in
From the data in Table 4, it can be seen that the humus content in the arable horizon is 2.44%, the amount of which decreases sharply down the profile. There is a high content of carbonates (CO2), the amount increasing from 25% in the 0-22cm layer to 4.7% in the 40-68cm layer. Due to the high carbonate content, the reaction of the soil solution is slightly alkaline pH- 7,0-7,5. The absorption capacity does not exceed 15 mg/eq. In the composition of absorbed bases, the main part is Ca (11.65-13.12mg/eq), the amount of absorbed Mg is not high (1.97 - 2.62mg/eq).
In the arable layer, the total nitrogen is 0.15%, phosphorus is 0.21%, and their amount in the upper horizons is higher than in the lower ones (in the horizon of 40-68 cm, their content is 0.06 and 0.191%, respectively).


RESEARCH RESULTS

2.1 Agrotechnical activities of sugar beet stecklings
Considering the two-year cycle of growth and development of sugar beet, seed production has a long time period (6-9 years). The long-term technological cycle of the production of sugar beet seeds - from original to hybrid seeds - is one of the features of seed production of this crop, which makes it difficult to respond quickly to changes in the demand for a particular hybrid.
The presented scheme of seed production will undoubtedly accelerate the implementation of program measures and ensure the share of domestic sugar beet seeds.

Table 5 - Technological methods for the production of seeds of MS hybrids of sugar beet by the stecklings method.
	№
	Names of technological operations
	Basic requirements for the parameters of technological operations

	1. Production of root crops - stecklings of the 1st year of vegetation

	1
	Soil preparation
	Fertilization, plowing, leveling, harrowing

	2
	Pre-sowing moisture-charging irrigation
	500-600 m3/hа.

	3
	Pre-sowing cultivation
	To a depth of 3-4 cm, to create a solid bed for seeds.

	4
	Sowing seeds of parent forms
	It was held in the 1st decade of October. The sowing depth is 2.5-3.0 cm. The seeding rate is 28-30 pcs./ r.m.

	5
	Pre-emergence watering
	200 – 300 m3/hа.

	6
	Table 5 - Technological methods for the production of seeds of MS hybrids of sugar beet by the stecklings method.
	To a depth of 4-5 cm, when the plants reach the phenological phase "two pairs of real leaves".

	7
	Treatment of crops against pests with insecticides
	In the case of colonization of crops with beetroot mining moth (more than 10%); with the appearance of leaf-gnawing caterpillars and cut worms (over 0.5 густ./plant).

	8
	Harvesting of root crops - stecklings
	It was carried out at the end of January-the first decade of February with a set of stecklings of 30-80 g. The estimated yield of 9 - 11 stecklings with 1 r.m. (200-250 thousand pcs./ ha).

	9
	Winter storage of root crops- stecklings in a special root storehouse with a sorting of root material
	Storage temperature is + 2 0C, relative humidity is 90-94%. Culling of root crops with signs of rotting of the head and tail part.



The results obtained during the research period make it possible to substantiate the key elements of technological methods for the production of seeds of sugar beet hybrids (Table 5) in the transfer method of using fiberglass.
Indicators of the first year. To study the method of cultivation by sowing in a greenhouse complex and to establish the optimal sowing period and the density of mother beet plants to obtain the maximum number of high-quality plugs;
Starting from the 5th day after sowing and daily until the appearance of full shoots, the registration of the appearance of plants on meter-long accounting segments is calculated (Table 6).

Table 6 - Accounting for the dynamics of the emergence of seedlings
	Component
	Repetition
	The date of registration of the emergence of seedlings and the number of plants in 1 p.m. (in pieces)

	
	
	02.10
sowing
	07.10
	08.10
	09.10
	10.10
	11.10
	12.10

	БЦ МС
	I
	0
	16
	18
	27
	36
	52
	61


	
	II
	0
	15
	19
	30
	41
	51
	52

	
	III
	0
	17
	19
	29
	38
	48
	66

	Вп-23
	I
	0
	15
	19
	28
	40
	53
	63

	
	II
	0
	18
	22
	30
	41
	55
	61



Sowing of original seeds (components of Aisholpan hybrid) in a greenhouse.
To do this, we occupied two sections of 270 m2 in the greenhouse complex. They gave abundant moisture-charging irrigation. Dug up with a bayonet shovel, leveled with a rake. With a marker, seed grooves with a row spacing of 15 cm were cut, ammophos was added to each furrow at the rate of 2.4 kg/m2, and on 02.10.2020, the maternal line of BC MS (Ukraine) and 40m2 of the paternal form Vp-23 (Kazakhstan) were manually sown on 230m2. The female and male components of the Aisholpan hybrid were seeded separately (Figure 1).

Table 7 - Date of occurrence of the main phenological phases
	Phase
	Date of onset of phenophase
	Duration of interphase periods, days
	The duration of the period from the "shoots" phase to this phase, days

	Sowing
	02.10.2020
	
	-

	
Shoots
	10.10.2020
	9
	-

	Fork phase
	15.10.2020
	5
	-

	1st pair of real leaves
	22.10.2020
	8
	5

	2 st pair of real leaves
	26.10.2020
	5
	13

	3 st pair of real leaves
	04.11.2020
	9
	18

	4 st pair of real leaves
	12.11.2020
	9
	27

	5 st pair of real leaves
	20.11.2020
	9
	36

	Closing of leaves in rows
	
	16
	61



Before the emergence of seedlings, the site was treated with a soil herbicide against weeds with Dual Gold preparation at the rate of 0.2 l/ m2. Phenological observations were carried out from the germination phase to the closing phase of the real leaves of sugar beet plants in rows.
The density of planting was formed after breaking through and thinning of plants in 1 p.m. the maternal line of BS MS has 40 pcs / p.m., the paternal form has 41 pcs / p.m (Table 8).

Table 8- Accounting for plant density
	Hybrid Components
	Repetition
	Density to breakthrough,
pcs. per 1 p. m
	Density after breakthrough, pcs. per 1 p.m.

	БЦ МС


	I
II
III
	61
52
66

	43
39
38


	Average
	
	59,7
	40

	Вп-23
	I
II
ІІІ
	63
61
64
	41
40
41

	Average
	
	62,0
	40,6



During the breakthrough period, the accounting of the infectability of beet seedlings by the root beet and the mass of 100 plants in the context of the experimental options were determined. The incidence of beet root beet (black leg) was in the range of 8-10%. The mass of 100 plants (phase 3 pairs of real leaves) in the range of 42.7- 52.3 g (Table 9).

Table 9- Characteristics of plants before leaving for winter
	Sowing period
	Phases of development
	Plant height cm
	Number of leaves
	Sheet surface, cm2
	Plant weight, g
	Root crop weight, g
	The diameter of the root crop, cm
	Sugar content%

	2.10
	Closing of leaves in rows
	41


	12
	2485


	104,8


	52,3
	1,8
	8,6



1 fertilizing was carried out min. fertilizers (ammonium nitrate 1ts / ha) with loosening of the row spacing, 2 (two) vegetation irrigation along the furrows with a watering rate of 700 m3 / ha, the crops were treated against pests and weeds with chemical preparations, respectively, "Karate" at a dose of 0.05 l/m2 and "Halox Super" at a dose of 0.15 l /m2.
At this time, royal beets growing in greenhouse conditions for obtaining small root crops, i.e. shtekling in good, well-groomed condition and are in the phase of closing leaves in rows (Figure 1,2). Phenological observations and care of the sugar beet plant according to the schedule of the calendar plan continues in a timely manner.
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	Figure 1 - Sowing of the parent components of sugar beet
	Figure 2- Phenological observations of sugar beet plants




2.2  Scope of work and indicators of cultivation of seeds for the use of stecklings of sugar beet hybrids
Irrigation and feeding with ammonium nitrate, chemical treatment against pests and diseases were regularly carried out. Phenological observations of stecklings in the greenhouse. Plants were in the phase of closing leaves in the raw spacing for harvesting. On January 28, 2021, stecklings were harvested, leaving 5 cm of leaf stalks and placing them in root storage for vernalization at a temperature of +20 + 40C for at least 10 weeks (table 10).

Table 10 - Fractional composition of seed materials of root crops - stecklings MS of sugar beet hybrids when setting them up and storage
	Seed material
	Average root weight, g
	Fractional composition, %

	
	
	<10 г
	10-20
	20-30
	30-40
	40-50
	50-60
	60-70
	> 70

	BC MS
	80
	2,3
	8,0
	4,5
	11,4
	15,9
	6,8
	5,7
	45,5

	OP Bp-23
	61,7
	0,0
	5,8
	12,8
	12,2
	14,7
	12,2
	8,3
	34,0


 
The storage conditions for root crops were created by means of forced ventilation with artificial cooling and air humidification. At the end of the storage period of root crops, before planting, the temperature in the storage is gradually increased to + 4-5 ° C, while preventing a strong overgrowth of the planting material.
[image: ]
                       А) 45g;                       B) 60g;                       V) 80 and higher, g;
Figure 3- Fractions of small mother root crops (stecklings ) of sugar beet

Storage. When laying small mother root crops for storage, root crops are calibrated in size into two fractions: up to 45 g and over 80 g (Figure 1).
Good preservation of stecklings is achieved by container storage in stationary storage facilities. Such storage facilities should be able to regulate the microclimate, i.e. temperature and humidity. Optimal storage conditions for stecklings are 0-20C and 90-95% relative humidity. Calibrated root crops are packed in K-450 containers.
Stecklings can also be stored in bulk, with a side height not higher than 1 m, creating clamps, under which there should be lattice air ducts.
On farms without stationary storage, stecklings can be stored in bulk in trenches. Trenches with mother roots are covered for the winter when the temperature in the clamps drops to + 2 + 40C and the average daily air temperature is 00C.
In the spring, the earthen shelter is removed with the help of graders and other mechanisms. Stecklings are manually selected and sorted into healthy, plantable and defective stecklings. Selected and sorted root crops are covered with a loose layer of earth of 20-25 cm and kept in this state until planting (table 11).

Table 11 - Results of storage of mother root crops, depending on the sowing period
	Indicators
	Spring sowing of mother beet
	Autumn sowing of mother beet in the greenhouse (stecklings)

	Considered root crops (pcs)
	40,0
	400

	Not sprouted root crops (%)
	0,2
	10,8

	Root crops with sprouts up to 6 cm (%)
	45,0
	58,2

	Root crops with sprouts up to 12 cm (%)
	54,8
	31,0

	Mechanically damaged (%)
	1,8
	0,7

	Rot damage
	4,0
	1,5

	Healthy roots (%)
	46,0
	73,1

	Technical fit for planting (%)
	94,2
	97,8



On April 15, 2021, the selection and sorting of stecklings from the root storage were carried out with sorting of the root material in fractions with a diameter of 2-4 cm and weighing 40-80 grams. Culling of root crops with signs of rotting of the head and tail parts 
The work on the study of the seed productivity of root crops grown in the greenhouse began with the determination of the safety of the planting material. After sampling the root crops from the storage, it turned out that the percentage of technically suitable for planting root crops in spring sowing was 94.2%, and that of autumn sowing in a greenhouse - 97.8%. Increase of technically fit for planting small mother stecklings of autumn sowing in a greenhouse by 3.6%.
Soil preparation. Current layout with harrowing. Cutting of planting furrows. Planting stecklings in the field (manually) 16.04. 2021 was carried out along the marker field in two directions with a feed area of 60x20cm for fractions up to 100g and 60x35cm for fractions over 100g. Stecklings of male sterile and pollinator plants were arranged in stripes in a ratio of 5:1, i.e. 5 rows maternal lines and 1 paternal form - pollinator (table 12).

Table 12 - Scheme of planting stecklings 2021
	Paternal line
	Mother line
	Mother line
	Mother line
	Mother line
	Mother line
	Paternal line
	Mother line
	Mother line
	Mother line
	Mother line
	Mother line
	Paternal line
	Mother line
	Mother line
	Mother line
	Mother line
	Mother line
	Paternal line
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The following agrotechnical measures were carried out for the care of sugar beet plants: the introduction of the soil herbicide Dual-GOLD after planting (21.05.2021), weeding of weeds as needed, hoeing of seed-bearing plants (17-20.05.2021), chemical treatment against pests and diseases with a tank mixture (13.05-19.05.2021), row-to-row cultivation to a depth of 4-5 cm, when the plants reach the phenological phase of "rosette leaves" (25.05.21g.), the first fertilizing of mineral fertilizers was carried out (27.05.21g.), At the moment, seed-bearing plants are at the beginning of the flowering phase. The care of seedbearing plants continues. Temporary sprinklers and irrigation furrows have been cut. Loosening of row spacing to a depth of 10-12 cm with fertilizing with ammonium nitrate at a dose of 150 kg / ha.
In order to accelerate the seed-growing process and the reproduction of valuable breeding materials, in 2020, it began with the study of growing stecklings of sugar beet using a greenhouse. Single-seeded maternal lines and multi-seeded paternal forms were taken as the source material.
Mother root crops- stecklings were planted on April 14, 2021 according to the planting scheme of 60 cm x 30 cm, harvesting of seed-bearing plants during the growing season showed that the development phases occurred at different times depending on the origin of the breeding material (Table 13).
    During the growing season, there were no noticeable differences in the development of crossing components. The onset of separate phases of the development of the MS component and the pollinator was noted almost simultaneously, so both components entered the full flowering phase almost together.

Table 13- Dynamics of the development of plantings depending on the origin
	Origin
	Rosette
	Bolting
	Budding
	Flowering 
	Ripening

	BC MS
	7.05
	20.05
	1.06
	15.06
	02.08

	Bp-23
	5.05
	19.05
	3.06
	16.06
	02.08



A higher number of productive stems in the bush was noted on the lines of the maternal lines, hence the higher productivity of the bush. Seed distribution of branches on all studied materials was relatively the same and varied within 59-62%, lodging of seed-bearing plants was noted. This has a positive effect on mechanized harvesting of plantings (Table 14).

Table 14- Characteristics of seed-bearing plants, depending on the origin
	Origin 
	Plant hight, cm
	Quantity in pcs.
	Seed distribution of branches,%
	Bush type

	BC MS
	100
	1
	62
	1

	Bp-23
	98
	3
	60
	2



During the experiment, it was found that the temperature regime during vernalization (thermal induction) has a significant effect on the formation of generative organs in seed-bearing plants. These processes take place more evenly at a temperature of 4-60C, as evidenced by the highest percentage of fruiting bushes. With an increase in air temperature during thermal production from 80C to 100C, the percentage of stubborn plants noticeably increases, and the percentage of fruit-bearing bushes decreases in the selection material.
Analyzing the productivity of one, it turned out that the productivity of Bp-23 of the paternal lines is higher. Differs in good productivity Bp-23, the yield of one bush of which was 142.8 g of fruiting bushes on seed-bearing plants (table 15).
A low seed yield of 18.2 c/ha was grown from the lines of BC MS. Seeds from low-yielding plots had a reduced germination rate of 74% and were characterized by small grain size, as evidenced by the small weight of 1000 seedballs, equal to 15.3 g. The largest seeds with increased germination were of the Bp-23 line.

Table 15- Productivity of stecklings, depending on their origin
	Origin 
	Productivity of one bush, g
	Seed yield, c/ha
	Laboratory germination
	Weight of 1000 seedballs 

	BC MS
	136,5
	18,2
	74
	15,3

	Bp-23
	142,8
	22,9
	89
	18,7



It has been established that root crops of summer sowing have high biological activity. Thus, the appearance of rosette leaves was observed two to three days earlier than in large root crops of seed sowing. Small root crops of thickened sowing formed a vegetative mass, which exceeded the mass of the planting root crop by 50 times, while in large ones it was only 5-6 times. Summer sowing root crops are exceeded no worse than large spring sowing. It should be noted that the planting of plantings with small root crops should be early, using the moisture of the spring period, or under the condition of a dry spring, it is necessary to water after planting. There is a slight decrease in the number of stubborn and prematurely dried out bushes. The percentage of fruiting bushes is relatively the same in all variants of the experiment (table 16).

Table 16 -  Characteristics of seed-bearing plants before harvest (2021).
	Planting scheme
	Empty, %
	Stubborn plants,%
	Prematurely truncated, % 
	Fruiting bushes, % 

	5:1
	6,6
	1,6
	7,5
	84,3

	
	7,1
	3,1
	8,6
	81,2

	
	8,7
	3,5
	6,1
	81,7

	
	4,8
	8,0
	6,6
	80,6

	
	3,1
	8,1
	6,5
	82,6

	
	5,5
	8,6
	6,2
	80,2

	
	6,0
	2,0
	6,2
	85,8



Analyzing the productivity of mother root crops grown with thickened summer sowing, it was found that root crops weighing over 80g are more productive than root crops weighing 45 grams, as evidenced by the obtained seed yield. So, with a feeding area of ​​60 x 30 cm, root crops weighing more than 80 g provided a seed yield of 20.5 c/ha, and root crops weighing 45 g (small) only 16.3 c/ha. But small roots are most productive when planting thickened plantings.
 Measurement of plant height before harvesting showed that the size of the mother plant influenced the growth and development of seed-bearing plants. The height of the seed bush was much higher in plants obtained from stecklings over 80g and 60g, respectively 117.6 and 115.8 cm (Table 17).
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Table 17 - Productivity of seed-bearing plants, depending on the planting scheme of plantings
	Planting scheme
	Weight of planting material
	Regrowth %
	Fruiting bushes, %
	Plant height, %
	Number of stems in the bush, %
	Seed count of branches, %
	Fruiting bushes, %
	Yield c/hа

	60 х 30 cm
	Large - over 80g
	77,6
	69,7
	117,6
	3,4
	83,5
	2,6
	20,5

	
	Medium -60g
	85,3
	79,4
	115,8
	2,9
	85,0
	3,0
	17,8

	
	Small -45g
	79,4
	73,0
	110,0
	2,0
	84,4
	2,8
	16,3



3 Economic efficiency of methods for growing sugar beet seeds

The production of sugar beet seeds is associated with large labor and energy costs. Not enough attention is paid to the sowing qualities of seeds, and therefore its yield remains low.
Therefore, seed crops, as a rule, occupy large areas, which, in turn, is associated with an increase in the area of mother root crops and their storage volumes.
To increase the yield of mother plants per unit area in a number of countries of the near and far abroad, the stecklings method is used in specialized farms - obtaining young, small root crops with thickened crops, which makes it possible to reduce the area under the mother plants by 2-3 times.
Based on the experimental data obtained, direct and reduced costs were calculated, on the basis of which the economic effect from the use of the developed elements of resource-saving technology for the production of sugar beet seeds was determined.
The studied methods of growing sugar beet seeds not only contributed to the acceleration of the seed-growing process but also turned out to be economically effective (Table 8). When calculating labour and funds for seed-bearing plants in the experiment with a transplant crop, direct costs were 101.1 thousand tenge less, or 21.3% lower than costs, than with the usual planting method of growing seeds (474.3 thousand tenge/ha).

Table 18 - Economic efficiency of methods of growing sugar beet seeds
	Methods 
	Yield, c/hа 
	Labour costs, people/days
	Direct costs per hectare, thousand tenge
	Cost of 1c seeds, tenge
	Selling price of 1 centner of seeds
	Proceeds from the sale of seeds per hectare, thousand tenge
	Profit from 1 hectare, thousand tenge
	Profitability level, %

	
	Gross collection
	Conditioned seeds
	
	
	
	
	
	
	

	Planting (spring)
	16,2
	8,1
	474,3
	879,3
	108550
	300000
	2430
	1550,7
	176,35

	Transfer  (stecklings)
	18,2
	9,1
	373,2
	691,8
	79060
	300000
	2625
	1933,2
	279,44


	
In the conditions of the southeast of Kazakhstan, elements  (sowing time and plant density when growing mother plants, their parameters and optimal planting schemes), from which a resource-saving technology for growing beet seeds is formed have been developed. High economic efficiency of the developed technology, in comparison with the generally accepted one (increase in net profit by 1933.2-2292.5 thousand tenge/ha, reducing the cost of seeds by 2.23-2.65 times - 48630-40960 tenge/c). On the basis of a comprehensive analysis of the results obtained, methodological recommendations for growing beet seeds have been developed.
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CONCLUSION

 In order to accelerate the multiplication of sugar beet seeds, a transplant method for growing sugar beet seeds using stecklings has been studied. As a result of the study, a recommendation was prepared "Production of sugar beet seeds using greenhouse-grown stecklings."
Safety, i.e. of technical suitable for planting root crops of spring sowing amounted to 94.2%, and of autumn sowing in a greenhouse - 97.8%. The increase of technically suitable for planting small mother root crops of autumn sowing in a greenhouse is 3.6%.
 The transplanting method of growing sugar beet seeds not only contributed to the acceleration of the seed-growing process but also proved to be cost-effective. When calculating labour and funds for seed-bearing plants in the experiment with a transplanted crop, direct costs were 187.5 thousand tenge less, or 27.1% lower than costs, than with the usual planting method of growing seeds (879.3 thousand tenge/ha).
The studied method of growing to reduce the cost of labour and funds, but also to reduce the period of growing seeds from 475 to 320 calendar days of seeds in a one-year cycle contributes to an increase in yield by 2.0 c/ha while reducing costs per hectare 187.5 thousand tenge.













ҚОРЫТЫНДЫ

Қант қызылшасы тұқымын жеделдете көбейту мақсатында жылыжай кешенінде қалыптасқан ұсақ аналық тамыржемістерді(штеклинг) тұқым шаруашылығында пайдалану тәсіліне тәжірибелер жүргізілді.
Зерттеу жұмыстарының нәтижесінде «Жылыжайда өсірілген штеклингтерді пайдалана отырып, қант қызылшасы тұқымдарын өндіру» атты ұсыныс кітапша дайындалды. 
Көктемгі егістің техникалық жарамды аналық тамыржемістерінің  дақылдарының сақталуы 94,2%, ал жылыжайда күзгі себу арқылы алынған штеклингтердің жарамдылығы 97,8% құрады. Теплицада өсірілген техникалық жарамды ұсақ аналық тамыр дақылдарының сақталуы  - 3,6% жоғары болып шықты.
Тәжірибедегі қант қызылшасының тұқымын өндіру әдісі осы дақылдың тұқым шаруашылығын жеделдетуге септігін тигізеді, сондай-ақ экономикалық жағынан тиімділігін көрсетті. 
Көшіріп-отырғызу әдісінде тікелей жұмсалатын қаржы шығыны дәстүрлі көшеттік әдіске (879,3 мың тенге/га) қарағанда 27,1% төмен немесе 187,5 мың тенгеге аз.
Зерттелген қызылша тұқымын өсіру әдісі еңбек пен қаражат шығындарын азайтады, сонымен қатар тұқым өсіру кезеңін бір жылдық циклге, яғни 475-тен 320 күнтізбелік күнге дейін қысқартады, бұл бір гектарға 187,5 мың тенге шығындарды азайта отырып, өнімділікті 2,0 ц/га арттыруға көмектеседі.
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APPENDIX А

Availability of personnel for the task

	Name of the project 
	Availability of personnel

	
	total
	with higher education
	from them 

	
	
	
	Ds 
	Candidates

	Accelerated cultivation of seeds of new hybrids of sugar beet approved for use in the Republic of Kazakhstan by a transplant method using stecklings grown in a greenhouse complex
	4
	4

	-
	2





APPENDIX B
List of published scientific papers

1 Recommendation for the production of sugar beet seeds using stackings grown in a greenhouse / Konysbekov K.T., Bastaubaeva Sh.O., Elnazarkyzy R., Tabynbaeva L.K., Musagodjaev N.T., Myrzamuratov K.Sh., Nusupbalieva F.N. - Almaty: "Asyl Asyl kitap", 2021. - 28 p. ISBN 978-601-7667-24-5. UDC 633.63 BBK 42.1 P 80. IS 633.63 BBK 42.1 P80
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Justification of the search regulations

The objective of the research is to study the method of growing stecklings by sowing in a greenhouse complex and to establish the optimal sowing time and plant density of mother beets in order to obtain the maximum number of quality stecklings.
According to the results of a preliminary search carried out on scientific and technical information and patent-legal documentation, it was revealed that the leading countries are: the USA, Russia, the Czech Republic. These countries are selected as countries for search.
The depth of search for sources of patent and scientific and technical information is 5 years, based on the need for information to solve the assigned tasks (research of the technical level and its justification, analysis of the patent and licensing activities of leading companies in the world market and research on the novelty of the research object being developed).
The search for patent documents was carried out under the following headings of the international patent classification: A01H1 / 00-4 / 00; A01G 1 / 00-25 / 06; А01С1 / 00-25 / 02; A01B 21/00 79/02, B04 9/00; CO2F 1 / 28-3 / 34; AO1N67 / 00-A01N 69/00, A61K, 1 / 00-5 / 00. The search for scientific and technical information was carried out under the following UDK headings: 633.1, 631.5, 631.879.1, 631.628.381, 631.8
The headings for which the search was conducted on patent documentation and scientific and technical literature cover the entire search area of this research.
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APPENDIX V
(required)
The form of the search regulations
Search Regulations No. 3
                                       										 «15» 10. 2021
date of drawing up the regulations
Name of the work (topic): «Accelerated cultivation of seeds of new sugar beet hybrids approved for use in the Republic of Kazakhstan by transplanting using stecklings grown in a greenhouse complex» 
Code of the work (topic): Accelerated cultivation of seeds of new sugar beet hybrids approved for use in the Republic of Kazakhstan by a transplant method using shteklings grown in a greenhouse complex
Task approval number and date: No. 3 dated 02/20/2020      Work stage: final
Purpose of information search: Growing sugar beet seeds in a one-year cycle, with minimal labor and resources, using stecklings (small root crops) grown in a greenhouse complex, conduct research on the transplant method of growing sugar beet seeds and establish the optimal sowing time. To study the method of growing stecklings by sowing in a greenhouse complex and to establish the optimal sowing time and plant density of mother beets to obtain the maximum number of quality stecklings, the method of growing sugar beet seeds, to establish the optimal planting density of stecklings to obtain a high level of seed yield of standard quality.

Start of search 20.02.2020 End of search 30.09.2021
	Search subject (research object, components, product)
	Country for search 
	Source of information searched
	Historical
	Name

	
	
	patent
	scientific-technical 
	conjunctural
	other
	
	

	
	
	Name
	classification МКИ
	Name
	UDK headings
	Name 
	product code, 
ГС, СМТК
	Name
	classes, indexes
	
	

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Develop and implement
	Kazakhstan,
Russia 
	Official Bulletin
	А01В21-00-79/02, А01В 79/02,
	Journals: Agriculture and Crop Production
	631.452
631.11/06
632.693.2
	Agro STI
	Business market
	
	
	2018 – 2020 гг.
	Fund of KazRIAPG, РПФ




[image: ]

APPENDIX V
(required)
Search report form

V.1 The search was carried out in accordance with the assignment on the topic: « Accelerated cultivation of seeds of new hybrids of sugar beet approved for use in the Republic of Kazakhstan by a transplant method using stecklings grown in a greenhouse complex "
No. ___ dated ___________ and the Regulation on patent research - No. 2 dated 02.04.2015.
V.2 Work stage_________________
V.3 Start of search 04/02/2020 End of search 12/30/2021
V.4 Information about the implementation of the search rules (indicate the degree of compliance with the search regulations, deviations from the requirements of the regulations, the reasons for these absences) The regulations for the search for patent and scientific and technical information are implemented in full and in accordance with the headings of the МПК and UDK
V.5 Proposals for further search and patent research: Since the subject is the use of stecklings grown in a greenhouse complex of sugar beet, this research work is classified as patentable
V.6 Materials selected for further analysis:

Table V.6.1 – Patent documentation 

	The subject of the search (the object of research and its components)
	Country of issue, type and number of the title of protection. Classification index
	Applicant (patent holder), country. Application number, priority date, Convention priority, Publication date
	Name of the invention (utility model, sample)
	Information about the validity of the title of protection or the reason for its cancellation (only for the analysis of the patent part)

	1
	2
	3
	4
	5

	Sugar beet cultivation method
	Russia, application
№2572345
МПК
А 01N 63/00 
	Federal State Budgetary Educational Institution of Higher Professional Education "Chuvash State University named after I. N. Ulyanov" priority date: 07/29/2014, publication date of the application: 01/10/2016
Application 2014131559/10
	The use of natural growth stimulants in the cultivation of sugar beets
	


	1
	2
	3
	4
	

	
	Russia, application
№2577106
МПК 
A01N 65/00
	Federal State Budgetary Educational Institution of Higher Education "Kursk State Agricultural Academy named after I.I. Ivanov" (FSBEI of HE Kursk State Agricultural Academy) (RU)
priority date: 20.11.2015
date of publication of the application: 03/10/2016
Application: 2014119085/10
	Methods for increasing the crops of sugar beet to the phototoxic effects of herbicides
	

	
	Russia, application
(51) МПК
A01C 1/00 (2006.01); A01C 1/06 (2006.01)
	Federal State Budgetary Educational Institution of Higher Education "Michurinsk State Agrarian University" (RU)
Application filing date: 11.08.2016
Application publication date: 15.02.2018
Application: 2016133266
	Methods for processing sugar beet root crops with a solution of fungicides during harvesting
	

	
	A01G22/25 (EP);
A01H1/04 (EP);
A01H3/02 (EP);
A01H6/024 (EP);
	Kuranouchi T. 
Kuroda Y.
Okazaki K.
Taguchi K.
Takahashi H.
Earliest priority: 22.08. 2017
Earliest publication: 28.02. 2019
	Beet Selection method capable of accelerating generation 
	

	
	Russia, application
№2707135
A01G 22/25 
A01B 79/02 
A01C 21/00 
	Federal State Budgetary Scientific Institution All-Russian Scientific Research Institute of Sugar Beet and Sugar named after A.L. Mazlumov (FSBSI "All-Russian RISB&S named after A.L. Mazlumov") (RU)
priority date: 06.03.2019
date of publication of the application: 11/22/2019
Application 2019106399
	Method for growing mother root crops of sugar beet
	





	1
	2
	3
	4
	

	
	Russia, application
A01C 1/00 (2018.08)
	Federal State Budgetary Educational Institution of Higher Education "Saratov National Research State University named after N.G. Chernyshevsky" (RU)
Application filing date: 12/14/2017.
Published: 11.03.2019
Application: 2017143648
	Methods for growing root crops
	

	
	Russia, application
A01C 7/04 (2019.05); A01C 7/08 (2019.05)
	Federal State Budgetary Educational Institution of Higher Professional Education Volgograd State Agrarian University (FSBEI of HPE Volgograd SAU)
Application filing date: 22.05. 2018
Published: 24.09.2019
Application 0002583073
	Precision beet seeder for environmentally friendly technology
	

	
	Russia, application
№2723086C1,
МПК
A01C 1/02 (2006.01)
A01N 33/02 (2006.01)
A01N 59/16 (2006.01)

	



	Federal State Budgetary Educational Institution of Higher Education "Voronezh State University" (FSBEI of HE VSU)
priority date 02.08.2019
publication date 06/08/2020
Application
	A method for detecting the heterogeneity of seeds of hybrids and sugar beet lines
	






	1
	2
	3
	4
	

	
	Russia, application
A01C 1/00 (2020.08); A01G 22/25 (2020.08); A01G 9/20 (2020.08); A01G 7/04 (2020.08); 
F21K 9/00 (2020.08)
	Autonomous non-profit organization "Institute of Socio-Economic Strategies and Development Technologies" (RU)
Date of application submission: 15.10.2020
Published: 12.04.2021
Application: 2020133844,
	The method of activating the germination of sugar beet seeds
	

	
		


Russia, application
(51) МПК
A01N 43/16 (2006.01)
 (52) СПК
A01N 43/16 (2021.02)
	Min-duck Farmers Cooperative (US)
The start date of the patent validity period:
07.03.2016
Date of registration:
10.06.2021
Application: 2017134736
	Agricultural use of sugars in the field to increase yields
	




Table V.6.2 – Scientific and technical, conjunctural, regulatory documentation and state registration materials (reports on research works)
	Search subject
	Name of the information source with indication of the source page
	Author, company (holder of technical documentation)
	Year, place and authority of publication (approval, deposit of  the source)

	1
	2
	3
	4

	Accelerated cultivation of sugar beet seeds using stecklings.















	Economic efficiency of sugar beet production by harvesting time - P. 30-32.
	A.V. Logvinov,
V.V. Moiseev,
V.A. Logvinov,
V.N. Mishchenko,
A.G. Shevchenko,
A.V. Moiseev
	2017. Russia 
Sugar № 2.

	
	Influence of sowing and harvest dates on production of two different cultivars of sugar beet.  – Р. 76-81  
	Klára Pavlů, 
Jaromír Chochola, 
Josef Pulkrábek, 
Jaroslav Urban 
	2017,  Plant, Soil and Environment,


	
	E`volyuciya processov semenovodstva v svyazi s novy`mi napravleniyami v selekcii 
P. 281–346.
	I.Ya. Balkov, 
S.D. Karakotov, 
A.V. Logvinov
	2017, Shhelkov №4 

	
	Technological methods of production of seeds of MS hybrids of sugar beet by the method of stecklings on irrigation, - P. 2-4
	A.G. Shevchenko,
A.V. Logvinov,
V.N. Mishchenko,
V.A. Logvinov,
S.S. Koshkin,
I.G. Korsun,
D.N. Zapesotsky,
A.A. Pleshakov
	2018. Russia
Sugar beet №5  

	
	Seed production and technological techniques for the production of sugar beet seeds in the Krasnodar Territory.- P. 1-15.
	V.V. Moiseev
	2018. Russia
KubSAU Scientific Journal, №143(09)




	1
	2
	3
	4

	










	Influence of organic fertilizing, mineral fertilizing and waste lime application on molasses-forming substances content, industrial white sugar yield and field white sugar yield of sugar beet. – Р.62–66.
	Pačuta V., 
Černý I., 
Rašovský M.,
Pulkrábek J
	2018, зарубежные  
Listy Cukrovarnické a Řepařské, 134: 

	
	Texnologicheskie priemy` proizvodstva semyan MS gibridov saxarnoj svekly  
S. 2-7.
	A.G. Shevchenko, 
A.V. Logvinov, 
V.N. Mishhenko, 
V.A. Logvinov, 
S.S. Koshkin, 
I.G. Korsun, 
D.N. Zapisoczkij, 
	2018. Saxarnaya svekla. №5. 

	
	Influence of growth regulators on seed germination and sugar beet productivity, P. 28-32
	E.A.Dvoryankin

	2018, Russia, Sugar beet, №2

	
	Reserves for increasing the sowing characteristics of sugar beet hybrid seeds, P. 18-22
	I.Bartenev
L.N. Putilina  
	2018, Russia, Sugar beet, №2

	
	Sugar beet seed production in connection with new directions of breeding work, P. 45-52
	 V.A.Logvinov
V.V. Moiseev
V.N.Mishchenko
A.V. Logvinov
	2018,  Russia, Kuban State Agrarian University , № 2

	
	Application of phosphoric and potash fertilizers for sugar beet with different availability of soils with mobile forms of elements, P. 27-29
	I.V. Ilyushenko
	2018,  Russia, Sugar beet, №9

	
	Influence of crop rotation structure, methods of basic tillage and fertilization on sugar beet productivity, P. 23-26
	V.V. Nikitin
V.D.Solovichenko
A.P. Karabutov
	2018,  Russia, Sugar beet, №9





	1
	2
	3
	4

	
	Летние посевы маточной свеклы – основа эффективного семеноводства – С. 17-22 
	I.I. Bartenev
D.S. Gavrin
	2019, Russia
Sugar beet №7  

	
	Impact of sugar beet seed priming on molasses components, sugar content and technological white sugar yield. Р. 41–45
	M.K Beata 
W.V  Zdzisław  
M. R Pačuta  
L. Joanna
	2019 Plant, Soil and Environment, 
№ (1) 65, 

	
	Features of preparation of sugar beet seeds and their impact on productivity and resistance to stress
	A.M. Baranovsky
S.N. Gaityukevich,
N.A. Lukyanuk,
E.V. Turuk
	2019. Russia 
SUGAR № 9 ·

	
	Features of technological methods of growing root crops- stecklings of mother sugar beet on irrigation - P. 1-14
	A.V. Loginov
A.G. Shevchenko
V.A. Loginov
V.N. Mishchenko
S.S. Koshkin
	2020, Russia
KubSAU Scientific Journal, №159(05), 

	
	Obtaining sugar beet seeds from stecklings using treated waste water from Crimea - P.1-9.
	E.P. Borovoy, 
E.A. Khodyakov, 
V.I. Kremenskoy,
A.M. Dzhaparova
	2020, Russia,
Agricultural sciences,
№ 3 (55), 2019

	
	Some organizational and economic measures for accelerated import substitution of sugar beet seeds in the Russian Federation - P.  41-53
	L.V. Pisareva
S.A. Arzhantsev
V.I. Nechaev
	2020, Russia 
AIC:  economics, management"
№ 5

	
	Vegetative reproduction of veta vulgaris l
- P. 16-20
	E.N. Vasilchenko
T.P. Zhuzhzhalova
	2021, Russia 
Collection of scientific articles based on the materials of the V International Scientific and Practical Conference. Ufa , 

	
	Winter hardiness of mother plants of sugar beet– P. 45-49.
	I.I. Bartenev
D.S. Gavrin
	2021 Russia,
High yield technology . Sugar. № 3.



 
Table V.6.3  Number of title of protection published by year (inventive activity)

	Object of technology and
its constituent parts
	Country of application
	Number of patents, published applications by year of submission (excluding patents - analogues)

	
	
	2016
	2018
	2019
	2020
	2021 

	1
	2
	3
	4
	5
	6
	7

	Develop and implement effective technologies for managing the production process for irrigated lands
	Russia
	2
	1
	4
	1
	2

	
	WIPO
	1
	
	
	
	



As a result of the patent information search, 8 titles of protection were identified in Russia and 1 in WIPO. Such results do not allow assessing the world situation. 






APPENDIX С
The holding of the seminar in the Karaganda branch of the project
"Fast growing seeds allowed to use new hybrids of sugar beet in the Republic of Kazakhstan interchange way using sterlingov grown in a greenhouse"

21 Jun 2021 in Besagash village of Zhambyl region in the fields of Zhambyl Kazakh scientific research Institute agriculture and plant growing was held a seminar-workshop entitled "Gerd SN -egin" (Beauty of the Earth-field), which was attended by 90 participants Zhambyl region
The main purpose of the seminar was to familiarize farmers of Zhambyl region with new varieties and hybrids of agricultural crops and innovative technologies of their cultivation, increase their knowledge, as well as the introduction of innovations in crop production in the region.
Field plots were demonstrated for:
Sugar beet (7 hybrids) (Konysbekov K.T.)
-Corn for grain - 15 hectares (Omarova A.Sh.)
-Winter wheat - 10 hectares (Orazaliev R.A.)
[image: ]

Figure 2 - Speech by the Head of the Department of Agriculture Zhambyl region

This seminar helped the participants-heads of farms to learn a lot of new and useful information about the process of growing sugar beet, the schedule of agricultural work, labor intensity and profitability. Growing sugar beet is a very laborious and often unprofitable process. The land before sowing beets requires special preparation and sowing of precursors. The timing of irrigation and fertilization should be carried out in strict accordance with the schedule and timing of vegetation, otherwise the yield will be reduced. It is also important to choose the right variety, a hybrid of sugar beet. All these issues were revealed in their speeches by the head of the project "Accelerated cultivation of seeds of new sugar beet hybrids approved for use in the Republic of Kazakhstan by transplanting method using shteklings grown in a greenhouse complex" invited for the seminar
Project manager Konysbekov K.T., introduced 7 new sugar beet hybrids (Ukrainian MS 72, Acacia-KVS, Aisholpan, Taraz), gave exhaustive answers to questions, told about the new technology of sugar beet cultivation - A plant is a living organism, we can say that it consumes its own food, water, etc. during certain periods.

List of participants of the" Harvest Day", S. Besagash, 21.06.2021
	р/с
	Аты-жөні
	Лауазымы
	Байланыс
телефоны

	Тараз қаласы

	1.
	Балгабаев Нурлан
Нурмаханович
	КазНИИ водного хозяйства,
генеральный директор
	8 701 443 51 10

	2.
	Калашников Александр
Афанасевич
	КазНИИ водного хозяйства,
научный сотрудник
	8 701 373 48 22

	3.
	Миробит
	КазНИИ водного хозяйства,
научный сотрудник
	8 777 102 00 14

	Жамбыл ауданы
	

	4.
	Қыдыралыұлы Ерлан
	Жамбыл ауданы әкімінің
орынбасары
	2-11-45, 2-25-83

	5.
	Рсалиев Еркебай Жарқынбекұлы
	Жамбыл ауданы ауыл шаруашылығы бөлімінің
басшысы
	2-12-51

	6.
	Әбдібеков Амангелді Есжанұлы
	Жамбыл ауданы ауыл шаруашылығы бөлімінің бас
маманы
	2-15-33

	7.
	Бегманов Нуритдин
Әбілекұлы
	«Қызыл-Дихан қожалығы»
ӨК-нің төрағасы
	8 701 791 2518

	8.
	Жұмаханов Алпысбай
	«Пионер» ӨК-нің төрағасы
	+7 701 348 4471

	9.
	Керімқұлов Алтынбек
	«Ақкөл» шаруа
қожалығының басшысы
	

	10.
	Делихасан-Оглы Хусейн
	«Мамед» шаруа
қожалығының басшысы
	+7 705 525 2706

	11.
	Дөненбаев Қадыржан
	«Бесағаш-Ынтымақ» шаруа
қожалығының басшысы
	

	12.
	Искандаров Махсут
	«Искандаров М» шаруа
қожалығының басшысы
	

	13.
	Умаров Абдрасул
	«Умаров А» шаруа
қожалығының басшысы
	

	14.
	Селеубаев Самат Әбсадықұлы
	Жамбыл облысы, Жамбыл ауданы Пионер ауылдық
округі
	8 72633 2-31-36

	15.
	Нигматуллаев Бейбіт Сұңғатұлы
	Жамбыл облысы, Жамбыл ауданы Бесағаш ауылы әкімі
	8 72633 3-25-35

	18.
	Сейфулла Сакен
	ЖФ КазНИИЗиР, 
	8 701 912 13 60

	16.
	Абдығаппар
	ЖФ КазНИИЗиР,
механизатор
	8 771 231 25 91

	17.
	Ислам
	ЖФ КазНИИЗиР,
механизатор
	8 777 117 74 79

	18.
	Тлешов Абзал
	ЖФ КазНИИЗиР, 
	8 701 117 49 11

	19.
	Бименов Серік
	ЖФ КазНИИЗиР, научный
сотрудник
	8 771 589 69 38





Calendar plan
	n/a number
	Name of subprograms (if any), tasks, and activities to implement the program's objectives
	Duration (in months)
	Start and end выпол-
of work* (dd/mm/yy)
	Years of program implementation, expected results of program implementation (by subprogram (if any), tasks and events) 

	
	
	
	
	2020
	2021

	Accelerated cultivation of seeds approved for the use of new sugar beet hybrids inRC by transplanting method using shtecklingsgrown in greenhouse complex
	
	

	2
	Sowing of original seeds (hybrid components). The female and male components of the hybrid are sown separately.
	1 day
	01.10.2020
	By
	

	3
	Care: top dressing, watering, chemical treatment, etc. agrotechnical measures.
	4 months.
	01.10.2020-
	
	

	4
	Phenological observations of shtecklings in the greenhouse. Cleaning of the plugs and placing them in the root storage for passing vernalization at a temperature of +40C for at least 10 weeks
	2.5 months.
	01.02.2021 -10.04.2021
	
	

	5
	Landing of plugs on the field (manually). Shteklings of male-sterile plants and pollinator plants are arranged in strips in the ratios of 6: 2 or 8: 2. The total number of plants per hectare is 30-45 thousand pieces. 
	1day 
	15.04.2021 y
	
	

	6
	Уход за Plant care(top dressing min. fertilizers, irrigation, weeding, chemical treatment against pests and diseases, additional pollination, chasing and tweezing of sugar beet testes)
	4 months.
	15.04. -15.08.2021y
	
	

	7
	At the end of flowering, pollinators are removed by cutting. When the glomeruli of 50-60% of male-sterile mother plants are browned, separate harvesting is performed(mowing in rolls, then selection and threshing of testicles and post-harvest drying of the seed pile, primary seed cleaning
	for 1.5 months.
	15.08. -30.09. 2021
	
	





APPENDIX D
Co-financing 
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