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FORMATION OF BIOMETRIC INDICATORS OF PRODUCTIVITY OF
BUCKWHEAT PLANTS IN THE CONDITIONS OF THE SOUTHERN PART
OF WESTERN FOREST-STEPPE

The effect of various minerals on the formation of biometric indicators of productivity of
buckwheat plants was studied in the research. Studies were conducted on three different biological
and morphological features of buckwheat varieties. With the use of microelements it was shown a
tendency of increasing the number of branches, inflorescences and seeds per plant, resulting in
increased plant productivity.
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Introduction. Buckwheat — a valuable cereal culture that is traditional for crop production
in Ukraine. In Ukraine it is grown with the XV-XVI century and is of great economic importance
due to the use of a wide range of grain and straw as food and raw materials for processing
industries [1].

Due to the increase of yield and decrease of valuable elements in the soil, the importance of
microelements became crucial. Boron, copper, manganese, zinc, molybdenum, cobalt, etc. are the
catalyst for many enzyme processes in the plant cell that improve metabolism and positively affect
the yield and the quality of grain. Microelements are used for pre-treatment of seeds or for foliar
feeding. Improvement of existing agrotechnological cultivation techniques of buckwheat by
applying fertilizing microelements, using different compositions in specific soil and climatic
conditions — is a real way to solve the existing problem of productivity.

Analysis of recent research and publications. Microelements are included into fertilizing
system because the technology that is used to cultivate crops applies highly concentrated fertilizers
that do not contain microelements. Also the use of organic fertilizers has decreased dramatically.
Therefore a need for using microelements has risen. Macroelements cease to be a limiting factor.
Further growth of yield depends on the nutrition element, which is nowadays plainly
represented [2].

Microelements cannot be replaced by other nutrients due to the grain’s inability to absorb
high volumes of fertilizer. Thus, it causes the leak of the fertilizers from soil while polluting the
environment. Therefore, the use of microelements has a double benefit: increase in the yield and
product quality and decrease in the negative impact of modern technologies on the environment [2].

The purpose of the research was to study the effect of microelements on the morphological
characteristics of buckwheat plants.

Material and methods. Field studies were conducted on the experimental field of the
Institute of Grains PSATU. Experimental field is located in the southern part of Khmelnitsky
region, which is very close to the southern agro-climatic region.

Studies were conducted on three different biological and morphological features of
buckwheat varieties. Middle class — Victoria and Roxolana. Medium-late ripe variety
Zelenokvitkova-90.

Predecessor on the field — winter wheat. Mineral fertilizers were made in the norm under
winter wheat, calculated on the planned yield 60 hw/ha. Later in growing buckwheat fertilizers were
adopted to detect unilateral reaction of buckwheat only on microelement. Sowing was carried out
by seeder SKS-6-10. Agricultural technology in the experiments was consistent with adopted for
areas technology, except investigated elements.



Seed treatment was carried out with solutions of mineral elements, followed by drying to
their loose condition. To prepare the suspension an aqueous solution of microelements was used, —
ZnS0y4 zinc sulphate, CuSO4 copper sulfate, MgSO4 magnesium sulfate, (NH4)2Mo00O4 ammonium
molybdate, H;BO; boric acid. The studied minerals are soluble inorganic salt.

Treatment process of seeds took place 2-3 days before planting.

Results and discussion. According to the results of this research it should be noted that the
use of microelements at the preliminary treatment of seeds to some extent affects the height of the
buckwheat plant, the formation of branches per plant, the number of racemeson the branches, and
the number of seeds.

As known, the potential productivity of buckwheat is largely determined by the number of
vegetative and generative organs and their ability to accept certain conditions in response to
changing environmental conditions. N.Z. Ivanova-Zubkov grants a special role to the height of
buckwheat plants, suggesting that the higher the plant, the more it blossoms [3]. Also, a number of
researchers established the relationship between the productivity of plants and the number of
inflorescences and grains on the plant [4].

The data shows that the plant height varied depending on the various factors. A number of
authors [5, 6] indicates that the variation in height of buckwheat plants happens due to genetic traits
and growing conditions. In the studies we determined the resulting components of buckwheat
productivity: plant height, node of Ist branching, number of nodes, branches, buds, seeds,
individual productivity.

The highest plants were generated in Victoria variety using boron after preliminary
treatment of seeds, namely 113,2 cm, which exceeded the control by 8,2 cm. Also crops of
buckwheat were tall when used molybdenum, magnesium, copper, plant height varied from 112,3 to
112,9 cm Markedly lower buckwheat plants were generated using zinc — 106,2 cm (table 1).

Table 1
Formation of structure elements of buckwheat yield depending
on the use of microelements
Microelements P!ant Nod of 1% Amount Gr'aln
(factor B) height, branching | nodes bran- | race- grains weight,
cm ches | mes g
Victoria variety
Control 105,0 3 25,4 2 209 | 57,1 1,4
Zinc ZnSOy 106,2 3 25,6 3 22,4 | 57,0 1,4
Copper CuSOy4 112,3 4 26,2 3 224 | 604 1,5
Magnesium MgSQO4 112,4 4 26,0 3 22,3 60,3 1,6
Molybdenum(NH4) ,MoO4 112,9 4 25,9 3 22,7 | 60,5 1,6
Boron H3;BO3 113,2 4 25,9 2 22,4 | 60,5 1,6
Roxolana variety
Control 95,0 3 26,0 2 20 56,6 1,6
Zinc ZnSOy 100,8 4 26,0 2 21,4 | 56,3 1,6
Copper CuSOy4 103,8 4 26,2 3 21,5 59,3 1,7
Magnesium MgSQO4 102,9 4 26,3 2 21,2 | 59,6 1,7
Molybdenum (NHy4) ,M0O4 102,6 4 26,3 3 21,2 | 60,6 1,7
Boron H3;BO3 103,6 4 26,4 2 21,4 | 59,7 1,9
Zelenokvitkova-90 variety
Control 101,9 4 30,0 4 23,8 | 98,9 2,5
Zinc ZnSOy 109,2 4 30,0 4 23,8 | 100,8 2,6
Copper CuSOy4 110,2 4 30,3 4 26,0 | 102,6 2,7
Magnesium MgSQOy 110,6 4 30,5 4 25,8 | 103,8 2,7
Molybdenum (NHy4) ,M0O4 109,7 4 30,3 4 25,8 | 102,7 2,7
Boron H3BO;3 110,0 4 30,5 4 259 | 107,1 2,6




The highest plants were generated in Roxolana variety using copper — 103,8 cm, boron —
103,6 cm, magnesium — 102,9 cm and molybdenum — 102,6 cm. Lower buckwheat plants were
generated using zinc — 100,8 cm (table 1).

In Zelenokvitkova-90 variety the highest plants were generated using copper, namely 110,6
cm, which exceeded the control by 8,7 cm. Also crops of buckwheat were tall using magnesium,
boron, molybdenum, plant height of these variants changed from 109,7 cm to 110,2 cm (table 1).

Analysis of the morphology of buckwheat plants showed that in various embodiments, the
first sprout is laid on the node with the value of 3-4. Maryahina [.Ya. and Mykulovych T.P.,
exploring the branching of buckwheat, concluded that differences in branching plants of the same
variety are dependent on micro conditions [7].

The sequence number of the first branching node is correlated with the number of clusters (r
= 0,54-0,76), number of branches (r = 0,51-0,58), number of grains (r = 0,61-0,95), height of plants
(r = 0,53-0,94). Variation of the correlation coefficient is due to varietal characteristics of
buckwheat plants. An undersized Roxolana variety is characterized by relatively lower laying of the
first branching node.

Number of nodes on the stem is one of the varietal characteristics that with changing
conditions of growing varies greatly. The increase of nodes in fruiting area promotes to greater
productivity and thus stem plants in general. The number of nodes in the area of branching is a sign
that defines the earliness of buckwheat and its growth opportunities [8].

Describing the nodes number, it should be noted that different buckwheat varieties had
between 24,5-30,5. The plants of buckwheat Zelenokvitkova -90 variety have the largest number of
nodes, to the characteristics of the variety, number of nodes ranged from 30,0 to 30,5. The
buckwheat plants preliminary treated with boron and molybdenum had the highest number of nodes
— 30,5 units . Number of nodes of plants of buckwheat Roxolana variety ranged from 26,0 to 26,4
units. Plants preliminary treated with boron had the highest number of nods - 26.4 units. Also it was
experienced the impact of microelements on the number of nodes in plants of buckwheat of Victoria
variety, this indicator differs from 25,4 to 26,2 units, plants treated with copper had the largest
number of nodes — 26,2 units (table 1).

Branching of plants meets the conditions of growth and is one of the main distinguishing
features of buckwheat ecotypes [6]. The number and degree of development of branches were
among the main features of the selection for high yield and earliness. A significant impact on the
number of branches of microelements is not seen. This indicator only differed depending on the
variety and the more it was higher in Zelenokvitkova-90 variety.

The value of the number of branches in the buckwheat is determined by genotype and
degree of development of the fruiting zone, due to unbounded growth model, varies widely. A
number of inflorescences changes largely. A number of researchers that have worked with
buckwheat put forward the theory of plant productivity that depends on the characteristics of
buckwheat racemes (their number, distribution on plants, etc.). Taranenko L. and Bober A. [9] used
in breeding work performance metric of racemes (the ratio of grain mass to the number of racemes
per plant) and Gorina O. [10] proposed a fertility rate of elementary clusters (the ratio of the number
of filled fruits in clusters of elementary additions ). The top of branch, usually ends with complex of
racemes. Part of tops of racemes is in conceive condition and retains the ability to continue its
development for a long time.

These calculations of the clusters and grains numbers indicate that preliminary treatment of
buckwheat seeds with magnesium, molybdenum and boron, had better results (table 1). These
indicators are closely linked by correlation in all varieties: Victoria variety - r = 0,66, Roxolana - r =
0,54, Zelenokvitkova-90 - r = 0,83. These indicators were higher in Zelenokvitkova-90 variety due
to varietal characteristics.

Analysis of data showed strong correlation between yield and number of grains, the
correlation coefficient for varieties is r = 0,79 (Victoria), r = 0,64 (Roxolana) r = 0,67
(Zelenokvitkova-90), and the coefficient of determination (rz) indicates that productivity of Victoria



variety depends on 62% of the grains, Roxolana — 40 %, Zelenokvitkova-90 — 44 %. The value of
the criterion of significance shows that the correlation is valid.

It 1s noted in the works of Fesenko N.V., Taranenko L.V. and other authors that the most
causing yield signs are individual seed productivity of genotypes, expressed as the number and
weight of grains per plant, generative weight - expressed in the number and length of racemes.
Plants productivity — is a complex trait that results from the interaction set of morphological
characteristics and properties that define the features of plant growth and development. The value of
each individual signs of general complex is different. Summarizing characteristics of all
components are graininess and grain weight per plant [11, 12].

The interval between the minimum and maximum level of productivity is 1.4 g, with the
least productivity — 1,4 and greatest — 2,8 g per plant. Zelenokvitkova-90 was the best variety in
productivity, grain weight was equal to an average of 2,6 g, variety treated with copper, magnesium,
molybdenum had the highest productivity — 2,7 g. An average productivity on the plants of
buckwheat Victoria and Roxolana varieties was 1,5 g and 1,7 g, respectively (fable 1).

Mathematical analysis of long-term observations showed strong correlation between the
amount of racemes, grain weight and plant height (r = 0,78, r = 0,64 and r = 0,84) in Victoria
variety.

Statistical analysis of the results of research in the form of Roxolana variety found
correlation dependence on the number of grain yield, number of clusters, grain weight that was r =
0,63, r=0,77 and r = 0,73.

During the experiments tendency of strong correlation remained in Zelenokvitkova-90
variety. The correlation coefficients in this version were: depending on the amount of grain yield r =
0,66, the number of clusters r = 0,67 and productivity of plant height r = 0,81.

Analyzing the process of structural elements of yield of different buckwheat varieties
depending on the use of microelements it can be concluded that microelements affected the height
of the plants, laying unit of the 1st branching, number of nodes, branches, buds, seeds , individual
productivity. Positive dynamics was observed in the application of all the microelements.
Zelenokvitkova-90 is the most productive among other varieties, which is determined by its genetic
characteristics.

Conclusions. Microelements used as a preliminary treatment for buckwheat seeds have a
significant effect on the morphology of buckwheat plants. There was an increase in the number of
branches, racemes and seeds per plant when using all microelements, resulting in significant
increase in plant productivity.

The prospect for further research is to identify the influence of microelements on the
features of plant growth and development of buckwheat. Further studies will be used to search for
compositions of microelements for creating effective micro fertilizers.
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Anomauin

Hopowenko O.JI.

Dopmysanusa OiomMempuyHUX NOKAZHUKIE NPOOYKMUGHOCHMI POCTUH 2PEUKU 6 YMO8aX
nigoennoi vacmunu Jlicocmeny 3axionozo

B Oocnioscennsax susuascs eniue pizHuUX MikpoeiemeHmie Ha (GopmyeanHs OIOMempuyHux
NOKA3HUKIE NPOOYKMUBHOCMI pOCIUH 2peyku. JocnioxicenHs nposoounucs Ha mpbox pi3HUX 3d
Oionociunumu ma MmopghonociuHumMu  ocobrusocmamu  copmax epeuyku. I3 3acmocyeanmam
MIKpoeneMenmis cnocmepieandacb meHOeHYis 30i1buleHHs KIIbKOCMI 2LI0K, CYY8imb ma 3epeH Ha
POCIUHI, 8 pe3yIbmami 4020 ni08UWUIACH NPOOYKMUBHICIb POCTUH.

Knrouogi cnoea: mikpoenemenmu, OiomempuuHi NOKASHUKU NPOOYKMUBHOCMI, 6UCOmMa
POCIUH, 8V30]1 NEPULO20 2ANYHCEHHS, KIIbKICMb CYY8imbv, KLIbKICMb 3epeH, IHOU8IOyaibHa
npOOYKMUBHICMb

Annomauusn

Hopowenko E.JL.

Dopmuposanue dGuomempuueckux nokazameeil nPOOYKMUGHOCHU PACM EHUIL 2DeYUXU 8
yenosuax 10xcHoil yacmu Jlecocmenu 3anaonoii

B uccnedosanusx uzyuanocy enusHue pasiuyHulX MUKPOITIEMEHmo8 Ha Gopmuposarue
ouomempuyeckux noxazameneu nPpoOyKMuUeHOCMuU pacmenuti epeduxu. Mccireoosanus nposoounucs
Ha mpex pa3iudHblX no Ouoro2udecKumM u mopgonocuveckum ocobennocmam copmax epeyuxu. C
NpUMEHeHUeM MUKpPOIJIeMeHmo8 HaOI00anacy MmMeHOeHYUs Y8eluueHus Koauvecmeda eemsell,
coysemuii U 3epeH Ha pacmenul, 8 pe3yibmame 4e20 No8blCULACL NPOOYKMUEHOCHb PACTEHU.

Knrouesvie cnosa: muxposnemenmul, Ouomempuueckue noxazamenu HpoOyKMUEHOCMU,
gvlcoma pacmeHutl, y3el Nnepeoco 6emeleHUs, KOIUYeCmseo COYsemull, KoIu4ecmeo 3epeH,
UHOUBUOYATIbHASL NPOOYKMUBHOCHb



