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S. Shakalii Today, buckwheat is one of the niche agricultural crops due to its dependence on weather and climate conditions
E-mail: of the environment, which reduce its high productivity potential (yield and product quality). At the same time, the
shakaliysveta@gmail.com level of consumption of buckwheat in Ukraine exceeds the amount of cultivation, which causes its export of

questionable quality from neighboring countries. This leads to the need to strengthen state support for domestic
Poltava State Agrarian producers, to create and introduce into production varieties with high productivity potential in conditions of changes
University, in natural and climatic factors. Buckwheat is an extremely valuable food product for humans. The value of
1/3, Skovorody str., buckwheat grain is determined by the composition of its protein complex. In terms of nutrition, it is more valuable
Poltava, 36003, than the protein of cereal grains and comes close to the protein of legumes, it is easily absorbed. There are also salts

ofiron, calcium, phosphorus, trace elements, organic acids, vitamins. Due to the weather problems that have recently
affected both our region and Ukraine as a whole, the role of buckwheat as an insurance crop is increasing. It is about
harvest crops. This is another extremely valuable biological property for the manufacturer. The so-called repeated
(harvest) sowing of buckwheat can be practiced in all zones of Ukraine. As you know, buckwheat plants have
enormous potential for seed productivity. After all, depending on the variety and growing conditions, some of them
can form from 4,000 to 7,000 flowers. Unfortunately, in field conditions, only 5-15 % of flowers are pollinated and
form fruits, and the set fruits die en masse. The reasons for this are the effect of environmental factors (air
temperature, humidity and supply of power elements, etc.). Depending on their ecotype and economic orientation,
each of them is recommended for a specific natural and climatic zone of the country. Recently, domestic breeders
have bred high-yielding varieties of buckwheat, which stand out favorably from their predecessors in terms of a
number of economic and valuable properties, and at the same time have developed varietal technologies for their
cultivation. When analyzing the results of the conducted research, we can recommend the farm to grow the following
varieties: in terms of yield, the Oranta, Ruslan and Volya varieties are the best; according to the highest indicators
of protein content, varieties Oranta, Sofia, Ruslana; in terms of filminess and yield of pure kernel, all varieties were
at the level of average data.
Keywords: buckwheat, variety, crop structure, productivity, filminess, pure kernel yield

Ukraine

Bnuiue copTy Ha IPOSIB rOCNOJAPCHKO-IIHHUX 03HAK IPEeYKH

C. M. llakamniii | C. O. FOpuenko | A. B. baran | JI. I'. Mapiniu

Ha cporoani rpeyka BXOJAMTH 10 HIIIOBUX CUIBCHKOTOCHOAAPCHKUX KYJIBTYpP 4Yepe3 3aJeXKHICTh Bijl MOTOIHO-
KITIMaTHYHUX YMOB HAaBKOJHIIHBOTO CEPEIOBHINA, IO HIBETIOIOTE i BHCOKOIPOMYKTHBHUH IOTEHIIaN (ypoxKaii-
HICTH Ta sIKicTh mpoAykuii). BogHouac B YkpaiHi piBeHb CHOKHBAHHS IPEYKH MEPEBHUILY€E OOCATH BHPOLIYBAHHS,
o 00YMOBIIIOE I €KCIIOPT CYMHIBHOI SIKOCTI i3 CycimHix aepxas. Lle mpu3BOANTH 10 HEOOXIIHOCTI MOCHIUTH
JepKaBHY MATPUMKY BITYM3HSHUX TOBAPOBHPOOHHKIB, CTBOPUTH T BIPOBAAUTH y BUPOOHHUIITBO COPTH 3 BUCOKHM
MOTEHLIaJIOM IPOJYKTUBHOCTI B yMOBaX 3MiHH IPUPOIHO-KIIMATHYHUX (hakTopiB. ['peuka € HaA3BUYANHO LIHHUM
MPOIYKTOM Xap4yBaHHS Ui JIIOAWHM. LliHHICTH IpedaHOro 3epHa 3yMOBIIOETHCS CKIAJOM HOro OUIKOBOTrO
KOMIUIEKCY. 3a MOXKHMBHICTIO BiH OUIbLI LIHHUI HiK O1JI0K 36pHOBHX 3JIaKOBHUX 1 HAOIMKAEThCS 10 Oinka 6000BUX,
JIETKO 3aCBOIOEThCS. € TAaKOXK COJIi 3al1i3a, Kalblio, Gpocdopy, MIKpOETeMEHTH, OpraHiuHi KUCIOTH, BiTaMiHuU. 3a
MOTOHUX HErapasiiB, sKi CIIOHYKAIOTh OCTaHHIM 4acoM sIK Hally 00JiacTh, Tak i YKpaiHy B LJIOMY, 3pOCTa€ poJib
IPEUKH K CTPAXOBOT KYJIBTYpH. MIeThest PO MOKHUBHI nociBy. e Iie 0/[Ha HaI3BUUANHO IiHHA 1T BUPOOHUKA
1l Gionoriuna BiacTuBicTh. Tak 3BaHi MOBTOPHI (IIOXKHUBHI) MOCIBH I'PEYKH MOXKHA MPAKTHKYBAaTH B YCIX 30HAX
VYkpainu. SIk BiJoMO, y pOCIHHAX TPEYKU 3aKJIaJICHO BEINYE3HI MOTEHIIHHI MOXKJIMBOCTI II0JJ0 HACIHHEBOT MTPOJTY-
KTUBHOCTI. AJKE Ha OKPEMHX 3 HUX 3aJISKHO BiJl COPTY Ta yMOB BUPOIIYBaHH:S Moxe yTBoproBarucs Bix 4000 no
7000 xBitok. Ha >xaib, y moipoBHX yMOBaX 3alMITIOIOTECS i (POPMYFOTh TuI0aM e 5—15 % KBIiTOK, a Moy, mo
3aB‘SI3aJIMCS, MACOBO BIIMUPAIOTh. [Ipyu4KHM IbOTO — B i1 €KOJIOTTYHUX (DAKTOPIB (TEMIEpaTypHHU PEXXUM MOBITPS,
BOJIOT03a0€3MEYEHICTh Ta 3a0C3MEUeHICTh €JIEMEHTAaMM JKUBJICHHS TOIIO). 3alle)KHO BiJ IX EKOTHIY Ta
TOCIIOIAPCHKOI CIPSIMOBAHOCTI KOXKEH i3 HUX PEKOMEHAOBAHUH I KOHKPETHOI NMPHUPOIHO-KIIMATHYHOI 30HH
kpaiHu. OCTaHHIM 4YacoM BITYM3HSHI CEJEKLIOHEPH BHBENM BUCOKOIPOJYKTHBHI COPTH TI'PEYKH, IO BHIiJHO
BHUPI3HSIOTBCS 3-MIOMDK CBOIX MONMEPEAHMKIB 3a PSIOM TOCIOAPCHKO-ILIHHUX BIACTHBOCTEH, a BOJHOpa3 —
po3pobmiIM copTOBi TeXHOJOTi iX BupolryBaHHs. Ilin yac po3bopy pesyinbTaTiB HPOBEICHHMX JOCITIIKEHb MU
MOKEMO PEKOMEH/IyBaTH TOCIIOapCTBY BHPOIIYBAaTH HACTYIIHI COPTH: 3a BpOsKaifHicTIO Kpamumu € copt OpaHTa,
Pycnana ta Boxs; 3a BUIIMMHU NOKa3HHKamu BMicTy Oinka coptu Opanta, Codisi, Pycnana; 3a miiByaricTio ta
BUXOZIOM YHCTOTO 5Ipa BCi COPTU OyJIM Ha PiBHI CepenHiX TaHUX.

Kuro4oBi ci10Ba: rpeuka, copt, CTpyKTypa BpOKaro, YpOKaiHICTh, IUIIBYACTICTh, BUXiJ] YUCTOTO SApa.
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Introduction

Buckwheat is the most common cereal crop. Its sown
areas annually exceed 2-3 times the sown areas of another
cereal crop - millet. Buckwheat is used for the production
of biologically valuable cereal, which is one of the most
useful products for children's and dietary food. In
addition, buckwheat is a valuable honey plant. Up to
100 kg of honey can be obtained from one hectare of
crops [1].

In the food market, especially in the EU countries, the
demand for buckwheat is constantly growing, and the
volume of its production will undoubtedly increase.
Along with the expansion of cultivated areas, it is very
important for commodity producers to increase the
production of export buckwheat grain due to the increase
in yield, especially since the potential of its yield is far
from being exhausted [2—4].

Buckwheat responds well to increasing the level of
agricultural technology. Scientists have quite fully
established the technological parameters of buckwheat
processing methods and its reaction to environmental
conditions. However, the productivity of buckwheat over
the last ten years is at the same level, with large
fluctuations over the years [5-8].

Buckwheat deficit can be filled not only by expanding
the cultivated areas of the crop, but also by increasing its
yield due to the intensification of production. Scientists
have proven the high efficiency of using various plant
growth stimulants and microfertilizers on grain, vegetable
and other crops, but it has not been studied at all on
buckwheat. Field crops have individual physiological and
biochemical peculiarities of metabolism and, of course,
the mechanism of the "activator-plant”" relationship is
different among them [9-10].

The purpose of the study

The purpose of the research is to study the
manifestation of economically valuable traits and
indicators of the quality of buckwheat seeds under the
influence of varietal characteristics, as well as the
formation of yields depending on the variety.

Tasks of research:

1. identify the impact of varietal characteristics of
buckwheat on indicators of the crop structure of this crop;

2. determine the influence of the variety on the
indicators of buckwheat seed quality and yield increase;

3.to compare the efficiency of growing different
varieties of buckwheat according to the economic
evaluation of the growing technology.

Materials and methods

Research on buckwheat varieties was carried out
during 2020 and 2022 in the limited liability company
"Batkivska Niva" in the village of Popivka, Myrhorod
district, Poltava region.

During 2020 and 2022, field research was established
and determined on experimental plots of the farm,
laboratory analyzes were carried out in the Grain Quality
Laboratory of PDAU. The soil of the research area is sod-
podzolic chernozem, weakly humus. The content of

humus in the arable layer is 2.4-2.8 %, mobile
phosphorus (according to Chirykov) is 11.6 mg,
potassium is 9.1 mg per 100 g of soil. The absorbing
complex is saturated with magnesium and, to a lesser
extent, calcium, such elements as exchangeable sodium
and potassium are contained in small amounts. The
reaction of the water suspension within the first meter is
weakly alkaline. The full field moisture content of the soil,
for a meter layer, is 204.6 mm, withering moisture —
70.2 mm, range of available moisture — 134.4 mm

The object of research: the influence of varietal
characteristics of buckwheat on the yield and quality
obtained in production conditions. Subject of research:
buckwheat varieties Oranta, Sofia, Ruslana, Volya,
Malva, Olga.

During the research, the predecessor of buckwheat
was peas. Placement of plots is systematic, repetition of
field experiments was four times [11]. The analysis of
plant samples made it possible to determine the yield
structure of buckwheat varieties, as well as to determine
the yield and seed quality indicators of the varieties.

The harvest was recorded by weighing the threshed
grain from the accounting area of the plot, and was taken
into account after correction for clogging and bringing it
to standard (14 %) humidity. The field experiments in the
experiment were accompanied by the necessary
observations, records and analyses, which were carried
out according to the methods generally accepted in
scientific institutions of Ukraine.

Results and discussion

The size of the harvest is a general indicator of the
reaction of plants to the influence of numerous biotic and
abiotic factors of the environment and methods of crop
cultivation technology [7, 12]. Crop yield is the product
of the number of plants per unit area and the average
productivity of one plant.

The relationship between these indicators is very
dynamic and has a complex physiological and
biochemical nature, since the productivity of plants is
made up of several structural elements: the number of
inflorescences and their grain size, the number and weight
of 1000 fruits, etc. [13].

Therefore, in order to obtain high and stable
buckwheat grain yields, it is important for agricultural
production to have a set of techniques for increasing the
density of crops and plant productivity, as well as to know
the direction and degree of reaction of plants to various
combinations of agrotechnical techniques and soil and
climatic conditions [14].

One of the important indicators that we studied in the
work that forms the structure of the buckwheat crop is the
mass of grain from 1 plant. In table 1, we present the data
from which it can be seen that the mass of grain from the
plant was slightly greater in 2021. It is possible to single
out the Sofia variety with an indicator of 2.92 g, Oranta
and Malva varieties — 2.81 g. Ruslana variety had a
slightly lower weight —2.61 g and Volya variety —2.75 g.
The smallest weight of grain from 1 plant in 2021 year
was in the Olga variety and amounted to 2.58 g. The mass
of grain from the plant was slightly lower in 2020 and
2022. The Oranta variety had a mass of 2.74 and 2.36 g,
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respectively. In comparison with other varieties, the Sofia
variety had the largest mass during these years, which was
2.74 g (2020) and 2.28 g (2022).

Varieties Volya, Malva and Olga in 2020 had the
lowest mass of grain per plant compared to varieties

Table 1

Oranta and Sofia. Their indicator was from 2.39 g (malva
variety) to 2.51 g (Olha variety). As we noted, the lowest
indicators of the mass of grain from a plant were obtained
by us in 2022. They ranged from 2.00 g to 2.36 g.

Formation of the yield structure of buckwheat varieties over the years of research

Mass of grain from 1 plant

Sort 2020 2021 2022 average
Oranta 2,74 2,81 2,36 2,64
Sofia 2,88 2,92 2,28 2,69
Ruslana 2,74 2,61 2,11 2,49
Volia 2,41 2,75 2,25 2,47
Malva 2,39 2,81 2,00 2,41
Olga 2,51 2,58 2,09 2,39
Mass 1000 seeds, g
Oranta 27,4 29,1 27,1 27,9
Sofia 28,8 274 27,5 27,9
Ruslana 29,0 28,8 28,0 28,6
Volia 27,7 28,4 28,1 28,1
Malva 28,4 29,0 27,7 28,4
Olga 28,0 28,7 26,9 27,9

According to the weight of 1000 grains, Oranta
varieties can be distinguished with values from 29.1 to
27.1 g. Sofia—27.4 —28.8 g, Ruslana—28.0 —29.0 g. The
weight of 1000 grains was somewhat lower in of the
Volya variety — 27.7 — 28.4 g. As we can see from Table
1, the lowest indicator was in 2022 in the Olga
varieties — 26.9 g and Oranta — 27.1 g. According to
average indicators, we have the largest mass of
1000 grains in the Ruslan varieties — 28.6 g, Malva —
28.4 g and Volia — 28.1 g. According to the average data,
the varieties Oranta, Olga and Sofia had a slightly lower
mass index of 1000 grains and amounted to 27.9 g.

The actual crop yield is always less than the biological
yield by the amount of grain loss during harvesting.

As we all know, productivity is an important indicator
for the economy. Over the years of research, the
buckwheat yield by variety was different (table 2).

Table 2
Influence of varietal properties on buckwheat yield

Productivity, t/ha

Sort 2020 2021 2022 average
Oranta 1,93 2,01 1,84 1,93
Sofia 1,91 1,89 1,79 1,86
Ruslana 1,86 2,10 1,67 1,88
Volia 1,90 1,94 1,82 1,88
Malva 1,74 2,10 1,75 1,86
Olga 1,69 1,91 1,72 1,77
HIP,s 02 02 02

The Oranta variety had the highest yield in 2021 and
was —2.01 t/ha. It was somewhat lower in 2020 — 1.93 t/ha
and in 2022 — 1.84 t/ha. Compared to the Oranta variety,
the Sofia variety had a higher yield in 2020 and a lower
yield in 2021 and 2022. It was: 1.94 t/ha, 1.89 and
1.79 t/ha, respectively. In the Ruslan and Volya varieties,
the yield was higher in 2021 (2.10 and 1.94 t/ha,
respectively), and decreased in 2020 and 2022.

The Malva variety had the highest yield among the
varieties in 2021, which was — 2.10 t/ha. In 2020 and
2022, the yield decreased and amounted to 1.74 and
1.75 t/ha. The Olga variety did not stand out in terms of
yield among other varieties. Its yield ranged from
1.91 t/ha (2021) to 1.69 t/ha (2020). According to average
data, the varieties with the highest yield can be noted:
Oranta — 1.93 t/ha, Ruslana, Volia — 1.88 t/ha. Other
varieties had slightly lower average indicators.

Buckwheat groats have an optimally balanced
biochemical composition and are one of the best dietary
products for children's food, they surpass other groats
with high nutritional and energy value [15].

In the scientific literature, there are relatively few
publications on the influence of chemicals and especially
growth stimulants and microfertilizers on the quality of
buckwheat grain [16]. Most often, the ambiguity of the
influence of the conditions of soil nutrition of plants on
the yield of buckwheat grain and its quality when using
both growth stimulants and microfertilizers is noted [17].

The quality of buckwheat grain can first be judged by
the appearance of the fruits. Three-sided buckwheat nuts
should have a pronounced color and shine of the fruit shell
with smooth edges and ribs for the variety [18].

For buckwheat varieties common in the zone, the
typical color of the fruits is brown without vague spots
and dots. Yellowed fruit shells with dark or light strokes
can be a sign of poor grain quality.

In our research, visual assessment of buckwheat grain
quality did not reveal any external differences between the
variants [19].

For a more detailed analysis, the physical indicators
of grain quality were used to determine the mass of 1,000
fruits, the filminess and grain yield from technological
indicators, and the protein content from chemical
indicators. One of the important indicators for buckwheat
is filminess and yield of clean kernel [20]. These
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indicators are interrelated. In our studies, there was not
much difference between cultivars.

Over the years of research, the Oranta variety had a
membrane density of 21.0 to 22.0 % and a clean kernel
yield of 74.0 to 76.1%. Sofia variety: film
density — 21.0-21.8 %, kernel yield — 74.8-76.3 %.
Ruslana variety: 21.8-23.1 % — filminess, and 72.8—
74.8 % — pure kernel yield. The Volia variety did not stand
out much in terms of these indicators either - film density
from 21.0 to 21.8 % and kernel yield — 74.8-76.3 %.

Varieties Malva and Olga also had average indicators
at the level of other varieties. One of the important
indicators of grain quality is its protein content. In our
researched buckwheat varieties, the protein content was
the highest in Oranta, from 17.0% to 159 %.
Ruslan — 17.0-15.8 % (Table 3).

Table 3
Influence of buckwheat varietal properties on grain
quality

Protein content, %

Sort 2020 2021 2022 average
Oranta 16,1 17,0 15,9 16,3
Sofia 15,4 16,8 16,0 16,1
Ruslana 15,8 17,0 15,9 16,2
Volia 14,9 16,1 15,4 15,5
Malva 15,1 16,0 15,8 15,6
Olga 15,4 16,8 16,0 16,1
Hipos 03 02 03

In the Sofia variety, the protein content over the years
of research ranged from 15.4 % in 2020 to 16.8 % in 2021.
The Volya variety compared to other varieties had a lower
protein content, which was the lowest in 2020 — 14.9 %,
2021 — 16.1 %, and 15.4 % in 2022. The Malva variety
had 15.1 to 16.0 % protein content in the grain. If we take
data on the Olga variety, then the protein content was the
highest in 2021 and amounted to 16.8 %, then 2022 with
an indicator of 16.0 % and 15.4 % in 2020. According to
the average data by year, we can note Oranta varieties
with a protein content of 16.3 %, Ruslana — 16.2 %. For
Sofia and Olga varieties — 16.1 %, and the lowest protein
content was for Volya and Malva varieties (15.5 and
15.6 %, respectively).

Conclusions

During the sowing company, there is a problem of
choosing the best variety of buckwheat, which will allow
you to get the highest grain yield and high quality. When
analyzing the results of the conducted research, we can
recommend the farm to grow the following varieties: in
terms of yield, the Oranta, Ruslan and Volya varieties are
the best; according to the highest indicators of protein
content, varieties Oranta, Sofia, Ruslana; in terms of
filminess and yield of pure kernel, all varieties were at the
level of average data.

Prospects for further research. Taking into account
the high efficiency of using buckwheat in the conducted
research and taking into account the trend of worsening
weather conditions, primarily - a decrease in the amount

of precipitation and an increase in temperature indicators,
a promising direction of research is the study of the
influence of varietal characteristics on the yield and
quality of seeds. It is also promising to compare the
effectiveness of different varieties, which have different
institutions that grow them and are presented in a wide
range on the market.
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